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Caxerak: [Intame ma mu ocupomamenn ypanujym (OY) nsasuBa KaHIep WK He
[OCTAJIO je 3HAYajHO U IIONMPYINYHO KOHTPOBEP3HO KAKO Y HAYYHUM UCTPAXKIBABIMA,
TaKO U Y jaBHOM AMCKypcy. Y Perry6muim Cp6uju oBo nuTame HoO6MII0 je Ha 3Hadajy 360r
nopacra 6poja HOBOOOOJIENNX ¥ YMP/IUX Off MAIUTHUX 000/berba mociie HATO arpecuje
1999. ropuue n Kopuihemwa myuniuje ca OY. YjenHo, o6oeBame o KapLHOMa CTpa-
HOT BOjHOT 0C00/ba aHIa)KOBAHOT Ha YnInhemy KOHTAMIHUPAHUX TePEeHa LOBEJIO je 10
pasBoja TepMuHa 6aIKaHCKM CHHAPOM. [loper 3ApaBCTBEHNX IIOCTIEANIIA KaHIjepa, 3Ha-
JajHe Cy I IPYIITBeHe U eKOHOMCKe ITOCTIeANLIE ¥ CBIM [p>KaBaMa, a HAPOUUTO y OHMMA Ca
TPaH3MLIOHOM eKOHOMMjOM KaKO 360T TPOIIKOBa /ledelba, TAKO 1 300r IyOUTKa IPOMyK-
TUBHOCTH yCjIef MopOuputera 1 Mopraaurera. Crora je I/TaBHM Wb pajia IperyIef [oca-
[ALIBUX UCTPAXUBAKHA O HEraTUBHOM yTuiajy OV Ha 3[paBibe 11 O COLMOEKOHOMCKIM
HoctegnIamMa Katiepa, Hapounto y Cpouju. YjenHo, b paja je 1t MofCTULIabe 0301/b-
HJX 1 00jeKTMBHUX MCTPaKUBamba o yTuajy OY Ha 3ipaB/be, Kao 1 UCTHIatbe HepacKu-
nuse Bese usMeby jaBHOT 3apaBsba 1 6€30eTHOCTI, OZHOCHO HEOIIXOFHOCTH 1A Ce jABHO
3IpaBbe II0OCMATPa KPo3 IPU3My HallMOHATHe 6e306eJHOCTIL.

Kipyune peun: ocupomarnenn ypauujym (OY), bankancku cungpom, HATO arpe-
cMja, MEIMIIHCKA COLIMOMOTHja

YBon

He mocToju cyMma fia je IuTakbe jaBHOT 3[jpaBjba MUTakbe HallMOHaTHe Oe30enHo-
cru (Rokvi¢, 2016). C jenue cTpaHe, of 6poja CTAHOBHMILTBA 1 IeTOBOT 3[;paBjba 3aBUCH
bU3MYKIM IOTEHIMja/l OPY)KaHMX CHara M odyBaibe HallMOHa/IHe 6e36eHOCTH, JOK ce,
C ipyre CTpaHe, yrpo>kaBarbeM HalYIOHaTHe 6e30eJHOCTI, HAPOUNTO OPY>KaHUM [IejCTBUMA,
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yrposkasa 1 3fipaB/be craHoBHMIITBa (Rokvi¢ & Jefti¢, 2015). Crora je 1 Besa usmeby 6orne-
cti 1 6e36efHOCTU HOCTa UCTPaXKMBaHA M JOKYMEHTOBaHa, HAPOYMUTO Kajla je y UTaby
pat (Smallman-Raynor & Cliff, 2004). Par u 60mectu cMarpajy ce ,,CMPTOHOCHUM [;PYTro-
Buma” (Connolly & Heymann, 2002, p. 23) nnn, kako HaBoge Cmanman-Pajuop 1 Knng
(Smallman-Raynor and Cliff), ,,601ecr je rmaBa Xugpe-Para” (Smallman-Raynor & Cliff,
2004). Cmatpa ce [ja Cy paToBM Y IepHoAy HakoH X/IafHOT paTa CTBOPU/IN ‘HOBY I7IaBY
Xupgpe’ y popmn KaHIeporeHnx 060/bemna, IPBEHCTBEHO 300T yIoTpebe OpysKja ca 0cu-
pOMAIIIeHIM YPAaHUjyMOM KOju je 300T CBOjUX HETaTMBHUX /lejCTaBa Ha3BaH 1 HEYACHNIM
meranoM (Ajdaci¢ & Jaksi¢, 2002, p. 852), amu u 36or 6oMbapHoBama NHYCTPUjCKO-Xe-
MIjCKUX TIOCTPOjerba.

Vmajyhn y Bupy ma cy 6omectn ,M3BOp HeCTaOMIHOCTH, HEM3BECHOCTH, I1a YaK
M KpM3a KOje MOTY OCTaBMUTY BUJbMBE MOC/IeAMIIe Ha [PYIITBEHM IIOpefaK” 1 fla HeKe
OfI BVIX, HAPOUNTO 3apa3He 00IeCTH, ,yTPOXKaBajy caM oIcTaHak apyursa” (Dingwall,
Hoffman and Staniland, 2013, pp. 167-168), ucTpaxnbama 0 COLMjaTHUM y3pOLMa
U IOCTIeAMI[aMa 3/ipaBiba M 6O0IeCTI II0CTaNa CY LieHTPaIHN [e0 N3ydaBarba MeIMIH-
cke coupornoruje (kao conyonomuke gucuummie)® (Cockerham, 2007). Ilpema mucamy
Crponra (Strong), ,,kafia Cy HOBOJ/bHY YCIIOBY, eIieMuje MOTY IIOTeHILIMjaTHO CTBOPUTI
MeLUIMHCKY Bep3njy Xo6coBe HOhHe MOpe — paT cBUjy HIPOTKUB CBUX , a MHOTe borte-
CTH, YK/bY4yjyhu 1 KaHLiep, IpefcTaBIbajy ,030M/bHY IPETHY KaKO 110 eKOHOMMjY, TAKO I
o 6marocrame” (Strong, 1990, p. 249). IIpema ucTpaxnBamwy AMepPIIKOr YAPYXKemba 3a
60p06y npotus paka (American Cancer Society), eKOHOMCKM TPOLIKOBY KaHIlepa Cy 3Ha-
YajHM Y CBAKOj 3eM/bH, @ HAPOUNTO y OHMM JpKaBaMa Ca TPAHSUI[IOHOM eKOHOMIjOM, 360r
TPOLIKOBA JIederha /U U 360T IyOUTKA IPOSYKTUBHOCTU KOjI HAcTaje yCIen Moponuan-
TeTa u MopramuTera. Haxanoct, 3a BehuHy apyaBa He IOCTOje JOCTYIIHA UCTPAKUBaba
U IIOfiAllY O eKOHOMCKIM TPOLIKOBMMA KaHIfepa. YnoTpeba myHunnje ca OY of ctpane
HATO y parosuma Ha bankany (1994-1995. rogune y buX, 1999. ronuse y CP]) nosonu
ce y Be3y C IOpacTOM MaJIMIHUX 000Jberba, ali ¥ Pa3Boja T3B. baKaHCKOr CMHApPOMA.
Y cBom ncrpakuamy Illysakosuh 1 CreBanosuh HaBofie 1a ,,II0CTOj1 0301/bHA 1 OCHO-
BaHa CyMiba JIa je OHKOZeMIja, Koja je y Cpbuju npucyrsa nocne 2000. rofuHe 1 'y OKBUPY
KOje CBaKMM JaHOM pacTe 6poj 060JIe/X Of pasmM4nTUX o0/MKa KaHljepa yKby4dyjyhu u
OHe KOJf fielie, y Besu ca yroTpe6om MyHuije ca OY” (Suvakovi¢, Stevanovié, 2019, str. 88).

MebyTum, HayuHa ucTpakuBamwa Bese nsmely kanuepa u OY cy KoHTpoBep3Ha.
MHoro6pojHe 3BaHNYHe MHCTUTYLHje, HomyT CBeTcKe 3ppaBcTBeHe opranusanyje (C30)
u Yijegumennx Hanuja (YH), u nojenune gpxase (mpBeHcTeno CAJl) MuUHMMU3Mpajy
mrerHe nocnepuie OY, mpasnajyhu cBoje cTaBOBe U MCTpaKIBatbha YNEEHNUIIOM Ja Ce ypa-
H1jyM Beh Hajasy y IpMpoRHOj CPeHI, [a je pajitoakTiuBHOCT OY 3HATHO CMalberba, Kao
U [la Ha pa3Boj KaHILlepOTreHNX 060/berba yTiudy u MHOro6pojuu apyru daxropu. C gpyre
crpane, OV je upeHTUpnUKOBaH Kao GaKTOp MHAYKIMje OHKOTeHa KaKo Y in vitro, TaKo U
y in vivo excriepyMeHTaTHUM UcTpaxkusamwuMa (Durakovi¢, 1999). Crora he y papy 6urn
IpMKa3aHM PE3YNTATU HEKUX Off PeleBAaHTHUjUX UCTPaXkKMBama o yTuuajy OY Ha /byn-
CKO 37paBjbe U Ha OPACT KaHIepOoreHUx 060/berba Ha MoApy4jy bankana. [Tomasehu o
unmeHnLe fa ce 3a OY He Moxke ca curypHouthy TBPANTH fia je y3POYHMK y4eCcTaNoCTH

5 TloHekay ce HasMBa U ,,COLMOIOTMjOM 3apaB/ba” WK ,,31paBcTBeHoM conuonornjom” (Cockerham,
2004).
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KaHIlepa, ayTopu he ce ocBpHYTH 1 Ha 60MbapIOBabe MH/YCTPUjCKO-XeMIUjCKOT KOMILIe-
kca y CpOuju Koje je JoBeJIO 0 UCIYIITaba KaHIIePOTeHNX MaTepHja Y )KMBOTHY CPeIUHY.
YjenHo, buhe nprkasaHu U HEKM Off pe3y/TaTara MCTPaXKMBalba OCTIeNIIA KaHIjepa 110
€KOHOMU]Y 1 JPYLITBEHO O/1arocTame.

Merop: 3a moTpe6e 0BOr HperiefHOr paja KopuirheHn Cy OpUTMHATHYU U HIpe-
IJIEHY HAy9YHU PaJoOBY, M3BEIUTAj) 3BAHNIHUX MHCTUTYLMja 1 MeAujcKu 4aanuu. [Ipe-
Tpa)KMBaHe Cy pe/ieBaHTHe Oase, Kao mTo cy International Nuclear Information System
(INIS), SCOPUS, Web of Science, PubMed, KOBSON, ResearchGate, Google Scholar u
SCIndex mo 2020. rogure. [Iperpara je BplIeHa IPeKO K/BYYHNX pedl ,0CUPOMAILeHN
ypaHujym’, ,,0CHpOMALIEeHN YPAaHNjyM + PaT’, ,OCUPOMALIEHN YPAHUjyM + 3PaBCTBEHN
edexti’, ,bankancku cunppom’, ,Cpbuja + KaHiep’, ,,MEFUIINHCKA COLMOIOTN]A’, ,,eKO-
HOMCKe IOC/IefiuIie KaHIjepa” Ha eHITIECKOM U CPIICKOM je3MKy. Y Lii/by NIPUKYIUbatba I
aHa/IM3e JOKyMeHaTa aHa/IM3VpaHe Cy U BeO CTpaHMIle pe/ieBaHTHUX MHCTUTYTIH]a, IOy T
YH, C30, VHcturyra 3a jaBHo 3pas/be Cpouje u gpyrux. Vimajyhn y Buny Benuku 6poj
objaB/peHux pagosa (camo mperparom INIS 6ase npu kopuihewy K/pydHOTr U3pasa ,0CK-
pomaiteny ypauujym” gobuja ce 31.690 panosa, a ,0CMpOMallIeH! ypaHujyM + pat” 5.072
paza), KpUTepujymMu 3a n360p OMIM Cy UCK/bY4MBO PaJioBU IYO/IMKOBaHU Ha €HIJIECKOM
U CPIICKOM je3UKY, MCTpa)K/Baba Be3aHa 3a 3eM/be BajlkaHa Koje cy 6ue rahane myHu-
LMjOM Ca OCMPOMAIIEHVM YPaHMjyMOM, CTyAMje O YTUIAjy OCMPOMANLIEHOT YpaHMjyMa Ha
3/ipaB/be U CTyAyje O HoC/IeAuIiaMa KaHIiepa [0 eKOHOMUJY 11 IPYLITBEHO 6/1arocTare, 0K
Cy KpUTepHjyMI 33 UCK/bydMBaIbe O1Ie CTYAuUje Koje Cy ce OBHOCHUIE ICK/bY4MBO Ha YTHU-
11aj OCHPOMAIICHOT ypaHMjyMa Ha XXUBOTHY CpefiJiHy 6e3 IOC/IeMIIa II0 /bYACKO 3[paBibe,
CTyZuje Koje HUCY Oule pelieBaHTHe 3a ip)kaBe bajkaHa (13y3eB HOjeMHUX CTY/Hja O
3a/MBCKOM CHHPOMY), CTYAUje yO/IMKOBaHe Ha IPYIOM je3MKY, Kao I CBe OHe KOje HICY
Ousie y CKIajy ca HacJIOBOM U LM/beM paja.

Pesynratu ncrpaxxnsama
[Tocnepune OV — uctpakusama in vitro u in vivo

lMaxo mocroje MHOro6pojHa MCTpaXk1Balba O 3APaBCTBEHUM MOCIeANIIAMA J37Ia-
rama IPYPOZHOM YpaHMjyMy KOJ pyZapa y pyaHuuymMa ypauujyma (Grosche et al, 2006;
Krezer, Fenske, Scnelzer, Walsh, 2015; Vacquier et al, 2008), nctpaxusara Koja ce ogHOCe
Ha IyTopo4He Hocneauie aenosamwa OY Ha /byfie Cy focTa orpaHndeHa. IIpuponnu ypa-
HUjyM je pafioaKTVBaH ¥ TOKCHMYAH eJIleMeHT KOju ce cacToju of, Tpu usoroma: »*U, 25U
n 28U, OcrpomaliieHy ypaHujyM cagpxu Marbe usoromna *°U u npencTap/ba HyKIeapHN
ormap (Andelkovi¢ Luki¢, 2015, str. 61). FberoBa pagioKTUBHOCT CMameHa je 3a 0ko 40%
y OBHOCY Ha Ipuponuu ypauujym (Purovi¢, 2001), o ce ysuma kao Hajuerrthyt aprymeHT
y Te3! Jla BeroBa IIpJYMeHa y BojHe CBpXe He JOBOJM [0 PasBoja KaHiepa. MehyTnm, ono
IITO Ce 3aHeMapyje je YNbEHMIIA Ia Ce Y XeMMjCKOM TOITIeAY IPMPOSHI U OCHPOMAIIEHN
yPaHMjyM IIOHAIIIAjY JICTO, Te je U IBUX0Ba XxeMujcka TokcnaHocT ucta (Andelkovi¢ Lukié,
2015, str. 61). Bynyhu na je ypanujym nupodopHu MeTasn, HAKOH eKCIIIO31je IPOjeKTIIa
ca OV nomasu 10 BeroOBOT caropeBama 1 CTBaparmba TOKCUYHOT YPaHUjyM OKCHJA, KOju ce
IIyTeM aepocosia MO)Ke pasHeTH 1 Ha ypabeHocT o 40 kM (Andelkovi¢ Luki¢, 2015, str.
65-66). YjerHO, 0BaKBMM IPOjeKTUINMMA JiOfiaje ce U IUTyTOHMjYM KOjU je BUCOKO pajiuo-
aKTMBaH, HEKOJIMKO XJ/baja ITyTa TOKCMYHMju 1 KaHueporenuju (Andelkovi¢-Lukié, 2020).
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JMHxamanujoM OBYUX YeCTUIIA, KAO U IHIXOBUM YHOCOM y OPTaHM3aM IIPEKO KOXKe, Ty TeM
xpaHe 1/unn Bofe (yciel KOHTaMMHAIIMje XXIBOTHE CPefiuHe), HOIa3M O MHOTOOPOj-
HUX 34PaBCTBEHNUX IIOC/IENIIA, KA0 U HACTAaHKA MaIUTHUX obomema (Purovié, 2001,
Andelkovi¢ Lukié, 2015, str. 65-66).

OBo je moTBpheHo cTymujaMa CITPOBEAIEHNM i1 Vivo U in Vitro KaKo Ha SKUBOTHUIHAMA,
TaKo 1 Ha /byackuM hemjama. Muep u gpyru (Miller et al.) cmposeru ¢y pBo uctpaxu-
Bame Koje je mmokasaso fa OY usasusa TpaHcpopManujy /bysckux hemmja y Tymoporenu
denotun (Miller et al, 1998), xao 1 To fa je OY reHOTOKCHYAH ¥ MyTareH y Ky/ITUBICa-
HuM pynckuM hennjama (Miller et al, 2002). Y gpyrum crysujama Munep u fpyru foka-
3anu cy fa OY nmMa yruuaj 1 Ha pas3soj neykemuje (Miller, Bonait-Pellie, Merlot, 2005),
Kao u ga uanarawe OY in vitro 3a MOC/IERUITY IMa TeHOMCKY HeCTabMIHOCT MaHupecTo-
BaHY Kao ofiroheHo penponyKTUBHO OfyMIpalbe i CTBapaime MuKponykaeyca (Miller et al,
2003). Y coM mpernefHoM papy, [Jypakosuh je IIpukaszao ncTpakuBarba KojuMa je oKa-
3aHa TeHOTOKMCYHOCT OY y epUTPONIOeTCKOM U PEIPOYKTUBHOM CHCTEMY, Kao ¥ TeTpa-
reHeTCKM epeKTU ca MyTareHe30M 1 XpoMo3oMcKuM abeparjama (Durakovi¢, 2016). On
je ncraxao pma cy edetku OY Ha /byfie COMaTCKM M F€HETUYKM ,,Ca KAIlallUTeTOM IIPOMeHe
hernmmjcke cTpyKType U QyHKIHMje y PACIIOHY O MOP(OJIOLIKIX IIPEKO TPAHCTeHEePALINjCKIX
rererckux mocmenuia’ (Durakovié, 2016, p. 113).

Mebhyrum, npema MebynapogHoj arennuju 3a ucrpaxusame paka (International
Agency for Research on Cancer, JARC) ocupoMallleH) ypaHUjyM CIIajfia y 3. KaTeropujy are-
Haca Koju He MOTy 6uTu KnacudyKoBaH) Kao KaHieporeHy. OBa KaTeropuja ce KOpUCTH
KaJ TIOCTOje OTpaHMYeHa NCTPaKMBaba Ha )KMBOTHUHbAMA 1 Kajia ,,JOCTYITHe MHpopMaIyje
cyrepuily KaHijeporeHu edexar, amu Hucy Konauue” (International Agency for Research
on Cancer [IARC], 2020). ITutame je ga m1 ce mudopManmje o mocnenuiama xkoje je OY
OCTaBUO HAKOH eroBor Kopuihema y paToBMMa MOT'y CMaTpaTyi KOHaYHMUM, OFHOCHO
ma mu ce OY Moske JOBECTHU Y Be3y C TIOPACcTOM KaHIlepa ¥ Pa3BojeM PaTHUX CHHAPOMA.

Ynorpe6a OY y paty: of 3a1uBcKor 10
bankanckor cuHgpoma

CMmatpa ce fia je ocupoMallleH! YpaHUjyM IpBU IIyT KopucTuo Vspaen 1985. rogune,
/I ce IPBO 3HAYajHO ¥ MacOBHO Kopuiherme ocupoMalIeHoOr ypauujyma gecuno 1991.
rofuHe y 3a/IMBCKOM paTy, a motoM u 2003. ropure. [Ipema mopjanmma opyXaHUX CHara
CAJl, y mapty 2003. roguse kopuurheno je usmeby 320 u 390 ToHa ocupoOMalleHOT ypa-
Hyjyma y 3amusckoM pary (Williams, 2007). Kao mocnenuia, koHTaMuHMpPaHO je 350 moka-
nuja y Mpaxy. Hakon 3anmBckor pata Benmuky 6poj aMepuuKmx BeTepaHa 06071eo je of
pasHux 60/eCTH, I1a ¥ KapI[MHOMA, IIITO je IO, jefHIM MIMEHOM II03HATO Kao 3aIMBCKN
curppom. C jefiHe CTpaHe, Y HEKVMM UCTPaKMBambIIMa 3aK/bYUEHO je fia ,,JOKasy O PUSUKY
OJ paKa MU APYTUX XPOHUIHUX O0IecTV HaKoH usnoxxenoctu OY BojHUKA y 3anus-
cKoM paty Hucy agekBatHu (National Research Council, 2008). CxBu6 u Mexknepmunz
(Squibb & McDiarmid) Harmacuau cy ga Hema KIMHUYKY pe/ieBaHTHYX ITOC/IeANIiA U3/I0-
xxeHocTH ypauujymy (Squibb & McDiarmid, 2006), o 4emMy roBope u fpyra UCTpakKiBarba
(McDiarmid et al., 2018; McDiarmid, et al., 2017). Mebytuwm, ®exu (Fahey) nHaBonu ga cy
oz 1993. ropmHe ucTpaXkBama TMMUTHPaHa Ha Many 6poj BeTepaHa, Y1Me ce CMarbia
MOryhHOCT feTekuuje KaHIlepa 1 OCTanux 3gpaBcTBeHux nopemehaja (Fahey, 2008).
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To norsphyje u Ap6yTHOT (Arbuthnot) mucamem na je y CAJJ rpehuna ox 600.000 Bete-
paHa 3a/IMBCKOT paTa 3aTpakuIa ToMoh y 60THUIM ApyKaBHE a[MUHUCTPaLlje 3 3[paB-
CTBeHY 3aIITHUTY BeTepaHa (Arbuthnot, 1999).°

VcrpakuBamwe nocmeguia genosama OY nobuja HoBy aumensujy HakoH HATO
arpecuje 1999. rognue, kaf je mpema nponeHama xopuurheno nsmeby 9 u 11 rona OY na
117 nokanmja y Cp6uju (Suvakovié, 2009, str. 472), npu 4emy je yrpheHo aa je y HeKo-
ko cny4ajesa OY xopuurhen y KoMOMHALMjM ca IVTyTOHMjYMOM U PaiOaKTUBHIM
ypaHujymom-236, t38. ,,ip/pbaBum’ OY (Danesi et al., 2003). Mebytum, mopamo ucrahn
fla He IIOCTOjM CAaIJIaCHOCT KaJa je y MMTamby TadaH 0poj MCIa/beHNX IPOjeKTIa ca
OY. Hanme, nmocroje Tpu U3BeIlITaja O KOMMYMHY Ucla/beHe MyHuuje ca OY: 1. HATO
U3BEIITAj, y KOMe Ce HaBOAu Ja je ucnambeHo 31.000 mpojexkTuna; 2. nspemraj Bojcke
CPJ, npema xoMme je ucnambeno 50.000 npojexTuna u 3. M3BELITAj U3 PyCKUX U3BOPA, y
KOjeM je IpoliemeHo fia je TokoM arpecuje Ha CP] ucnameno 90.000 npojextuna ca OY
(Andelkovi¢-Luki¢, 2020, p. 340).

ITpema nmucamy Ibyjopk tajmca (The New York Times) 1999. roguue, CAJI cy noky-
MEHTOM Ha3BaHMM Yio3opemwe o onacHoctuMa (Hazard Awareness) ynosopue cabe-
3H1Ke Ha MyHunujy ca OY Koja Moxxe M3a3BaTu 3hpaBcTBeHe mpobeme (Simons, 2001).
Mebytum, nperparom Huje 6umo moryhe mponahu oBaj foxkyMeHT, a IpBe jaBHe HHDOP-
Manuje o nocaefuiamMa ynorpebe OY japibajy ce HAKOH ILUTO je KOJ UTa/INjaHCKUX BOj-
HUKA, KOjU Cy Y OKBUPY MUPOBHOT KOHTMHI€HTA YMCTU/IM KOHTAMUHUPAHO HOAPYYje,
youeHa ydecTanocT o6ojeBama oy KapryHoMa. [Ipema 3yketujy (Zucchetti), perucrpo-
BaHO je 2358 cy4ajeBa TyMOpPa KOJ| Ta/IMjaHCKUX BOjHIKA KOju Cy CIy>XKmmn Ha bankany
y nepuopny 1995-1999. rogune. Youeno je na Bojuuuu ymupy o H u NH Tuna mumdpoma
3,5 myTa Op>ke Hero LITO je OYeKMBaHa CMPTHOCT off ucTux (Zucchetti, 2009). 3nauajan
HOpacT MaJIUTHUX 000/berba Kofi 0c06a Koje Cy 61Ie M3/IoxeHe JejcTBY MyHuLmje ca OY
yTBpDeH je 1 y ncTpaskuBamuMa jeKapa 3IpaBCcTBeHOr LeHTpa y KocoBckoj Mutposuim
(Suvakovic’, 20009, str. 472). Vi3pa3 bajkaHCKU CMHPOM IIOBE3aH je ca HaBeIeHUM CIIy-
JajeBMMa, OJIHOCHO Ca II0PacTOM MaJIMTHMX 060/berva yces uanaramwa OY nakon HATO
arpecuje 1999. ropguue.’

¢ 3HauajHO je cloMeHyTH 1 UCTPaKUBatbe 1p Jypakosnha Ha 24 aMepuvKa BOjHUKA, KOja Cy Pajiuia
Ha omrteheHnM TeHKoBuMa morohernm OY MyHULIMjOM TOKOM IIpHjaTe/bcKe BaTpe, Kako 61 ce
YTBPAMIO IIPUCYCTBO YpaHUjyMa y B1xoBoM opranusmy. Tum gp Jypakosuha yrBpano je ma je 14
of1 24 BOjHMKa KOHTAaMIHIPAHO, 0 4eMy je y jyHy 1997. rogune cBegouno npep [lorkomureToM 3a
pynicke pecypce Komurera 3a pedopmy u Hagzop Biage [pencrasunukor goma CAJl. HaBogso,
cBefouetse ap Jlypakosuha je usry6/peHo, a yopso nmorom je usry6muo u mocao (Reishus, 2004).

7 C mpyre cTpaHe, UCTpaXKMBatbe MHIMAEHIIE KaHIlepa KOJ, LIBEACKOT BOJHOT 1 LMBIIHOT 0CO0/ba,
Koje je 6uio pacriopebheno Ha oppyyjy bankana y nepuozny ox 1989. o 1999. ropuHe, mokasaro je
Jia je y4ecTanocT KaHiepa Beha Hero 1mro je ouekuBaHo (610 je 34 cydaja HACYIIPOT OYEKMBAHUX
28,1). Mehytum, cryauja ce orpabyje of xumorese 1a je 6opaBak Ha Baikany Morao goBectu 10
Ma/IMTHUTETA. Yje[IHO, Y CTYAM)jH Ce 3aK/byUyje /la Hije M3BPIIeHa IPOIleHa U3/I0KEHOCTH U JIa je
norpe6Ho 6yayhe npaheme 3a mpoueny gyropounnux pusuka (Gustavsson et al, 2004). Cryznuja
Ha JAaHCKMM BOjHMI[MMA TaKoDe je IoKasasa fja HeMa IopacTa KaHIjepa Mehy BojHMIIIMA KOju
cy 6 pactiopehenn Ha BankaHy, y3 3aK/by4ak ,fia 01 y IIOTIIYHOCT 6110 MCK/bY4eH PUSKK OfF
KapLuHoMa, 6uhe noTpe6Ho Aysxe npaheme” (Storm, Jorgensen, Kejs, Engholm, 2006).
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HemnocpenHo nocne 6ombapposama 1999. ronuue, YH cy ycroctaBuie KoMucujy 3a
uctpaxusame yruaja OY Ha >XuBoTHY cpefuny. [Ipema nucamy He3aBUCHOT HOBUMHApa
ITapconca (Parsons), YH cy op jaBHocTH cakpuie usseinTaj bakapuja Kanrea (Bakary
Kante), npsor me¢a mucuje UNEP-a (IIporpam YH 3a )XUBOTHY CpeANHY), O IuTe-
THUM IIOC/IeiuIiaMa 60MbapaoBama 10 )KMBOTHY cpenuHy. IIpema ITapconcy, Kanre je
y OBOM M3BEIITAjy MICTAKAO0 fla Cy 3eM/BUIITE 1 Ba3[yX y OMBILOj Jyroc/IaBuju 3a CTalHO
3araheHn TokcuuHNM MaTepujanumMa, He camo 36or ynorpebe OY Beh 1 6ombappoBama
MHJIYCTPMjCKO-XeMMjCKOT KOMIIIeKca. Y n3BeItajy ce TBpan Aa he 6ynyhe renepanuje
oboseBaT Off KaHIlepa, TeyKeMuje 1 pasuux gedopmurera (The Frontliner, 2014)%. 3pa-
HryaHn ussemraj UNEP-a moguer je 2001. rogune u y lbeMy ce HABOAM /la HEMa 3Ha-
JajHMjUX PU3UKa Of KOHTaMMHanuje 1 fenosama OY (United Nations Environment
Programme [UNEP], 2002). Anu, xako HaBoge [TerkoBuh u capagunun, Hajsehu uego-
CTaTaK OBOT M3BELITaja je WITO HYje BPUIEHO UCIUTUBakbhe KOHTaMUHaLNj€e /by
(Petkovié i dr., 2001, str. 322).

Mebytnm, ncrpaxupare CipoBefieHo y IpuKoj y rpaHIYHUM HOAPYYjUMa Ca OMBIIOM
JyrocnaBujom mOTBpAMIIO je Bedy namehy usnoxxenocru gejcrsa OY u nosehamwa nHuum-
IleHlle IIpeKaHIlepo3HNX ne3uja rpniunha matepure (Papathanasiou et al, 2005). Takobe,
CTynuja Kojy cy ypammmu Jouduh u octam, a Koja je o0yxsartuia 29 naryjeHara ca KOH-
TaMMHUpaHuX nogpyyja Cpbuje, nokasana je mosehany ydecranocr abeparjyje Xpomo-
3oMa. Jopuunh u ocTanm 3ak/bydyjy fa ,Cy y UICIIMTUBAHOj Ipyny Oule IPUCYTHE IIPO-
MeHe XyMaHOT KapMOTHIIA, Ka0 Pe3y/ITaT MHTepaKiuje jouusyjyher spauemwa u gpyrux
reHOTOKCHYHMX areHaca ca Moryhnomrhy noteHuujaTHux cuHeprujckux edexara” (Jovicic
et al, 2004). C umpeM reTeKTOBama XPOMO30MCKIX abepalnja u MpoMeHe KapUoOTHIIa,
®uurrep u Josuh crposenu cy ucrpaxkusame Ha 20 oBalla Koje ¢y 6opaBusie Ha II0J-
pyYjuMa KOHTAMUHUPAHUM OCUPOMAIIEHUM YPAaHUjyMOM, Y3 JBE KOHTPOJIHE IPYIIE Off
1o 20 oBanja y ceBEpHOM Jieny 3eM/be. VIcTpaXkuBarbe je IMOKa3aso la OBLEe Ha KOHTaMVHMN-
PaHOM IIOAPYYjy MMajy 3Ha4ajHO Behy y4ecTasocT XpOMO30OMCKYIX U XpOMATUJHNX IIpe-
knpa (Fister & Jovi¢, 2014).° Cryauja cnposefena y Cp6uju Ha 3qpaBCTBEHUM PagHU-
uyMa Koju cy 6unu y gopupy ca OY mokasasna je a cy IITeTe Ha XpOMO30MIMa 3HATHO
Behe Ko pafHMKa KOj) Cy JOJATHO Y Be3u ¢ IocioM usnoxenn OY, 10K ¢y pagHULN
3aII0C/IeH) Ha JeKOHTaMMHaLuju tepeHa ca OY umain oapehene pusuxe ox omreherma
henmja u xpomosoma (Milaci¢ & Simi¢, 2009). Tokom pata y buX, HATO je y mepuony
usmehy 1994. n 1995. roguHe KOPUCTMO MYHUIIU)Y Ca OCHPOMAIIEHNM YPaHVjyMOM.
Toxom 1998. ropuHe 3abe/nexxeH je 3HavajaH nopact Kapuunoma y Capajeny, kao u 2004.
rofiMHe, HApO4NTO KapuyHoMa rayha u rpyau. Hajsume myrnimje ca OY xopuinheno je
y Xaynhuma (rpaguh y 6mmsuan CapajeBa), rjie ¢y 611/1a HOCTpOjerba BOjHE MHAYCTPMje.

8 TMurame usBemraja Bakapn Kanrea mokpenyro je 2014. ronuse rosopom 1lona Penprana (Sir John
Randall) y 6puranckom mapnaMeHTy :
»XTeo 6MX yKpaTKo Jla ce ocBpHeM Ha ynotpeby OY Tokom 6oMbaproBama, Kao 1 Ha
3 paBCTBeHe IIOCIeNNIe Koje Cy yBeK y mopcectn Cpba, anu He caMo y B1X0B0j. Mucinm a
OBO NNTarbe HUje a/leKBaTHO ucTpakeHo. IlocToju nssemTaj n3 1999. ronyHe HeKor MO MMEHOM
Baxapu Kanre 13 UNEP-a, anu HycaM CUrypaH Ja je 0Baj M3BelITaj IpaBIIHO 06jaBbeH. OBakBe
crBapy Mopamo yunnutu jaBuuM (House of Commons Official Report, 2014, p. 283WH).
 Mebytum, @uuirep u JoBuh sakbydyjy fa ce abepaijyje He MOTY IPUIMCATY UCK/YYMBO YTULIA]Y
OV, Beh u gpyrum paxropnma.
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Bynyhu pa ce Huje 3HaI0 KaKBa MYHULIMjA Ce KOPUCTH, TpahaHi Cy y3uMasm meHe ieloBe
Kao CyBeHMpe, IITO je JOBeJO 0 ceKyHaapHe paanjaryje. Kpynuh u ocranu cy crposenn
ucTpaxusame y Xaynhima Ha 60 y3opaka jbyficke KpBU. Pesy/nraTu ncTpakusarma rpyie
usnoxeHe fejctey OY u craHOBHNMKA 3amajjHe XepIieroprHe (KOHTPOITHE TPyIe) MOKa-
3a/mu ¢y fia je 60% /bynu us rpyie usnoxene aejctsy OY uMao nosuiieHy GpeKkBeHIjy
MUKpPOHYKJIeyca HacynpoT 37% jbyam us KonTponse rpyme (Kruni¢, Haverié, Ibrulj, 2005).
Takobe, cryanja pabena y XpBarckoj mokasana je 3,5 myra Behy yuecrasoct kaniepa y
Hepuopy noce para (mocsue 1996. ropuse), Ipy 4emy je 3ak/bydeHo fa ce nosehana ydec-
TaJIOCT KaHllepa TECTUCA Y UCTOYHOj XPBATCKOj MOXKE JOBECTH y Be3y C mpucyctsom OY
(Sudarevi¢, Radoja, Simunovi¢, Kuvezdi¢, 2014).

Vmajyhu y BUIy KOHTpaAMKTOpHe Ha/lase Kaj je y IuTamy Besa namehy OY u kan-
Iepa, Kao 1 Haramasame ga OY Moxe fia ce y3Me y 003up caMo Kao jefilaH Off MHOro6poj-
HMX IPYTUX Y3pO4YHMKa, y pafy hemo mpegcraButu u fpyre Moryhe y3spounuke KaHuepa
KOjI1 CY MCITYILITEHN Y >KUBOTHY CpeANHY HAKOH 60MbapIoBama MHAYCTPIjCKO-XeMUjCKIX
IIOCTpOjersa.

BomMbaproBame NHAYCTPUjCKUX ITOCTPOjerba

Toxom 78 mana arpecuje 6oMbaproBaHa Cy MHOTOOpOjHa MHAYCTPUjCKa TOCTPOjerba
Ha 1enoj Teputopuju CPJ, monyT XeMnjckux nocrpojema y [landeBy, uHAycTpuje ayTo-
Mobua ,,3actaBa” y Kparyjesuy, padunepuje napre y Hosom Cany, Pymapcko-Tonmo-
Hygapckor 6aceHa bop, Tepmoenekrpane ,,Konybapa A’ Benukor 6poja Tpadocranuiia u
o TahameM HaBeleHUX IIOCTpPOjera je Y XKMBOTHY CPeyHY (BasAyX, BOLY U 3eMJ/BMILTE)
0c1o60heHo MHOTO KaHIIepOreHNX MaTepujaa, HOIyT nonuxnoposanux ougenuna (PCB),
nupaseHa, 6eHseHa, XuBe, BMHUI xnopupa u fip (Gopal & Deller, 2002). ¥V pagy hemo ce
OTPaHMYNUTH CaMO Ha MHAYCTpujcku rpaj [TaHueBo, yfabeH oko 20 km ox beorpazna. Ha
noBpiMHM 0f, 290 XeKTapa CMEUITEH je MHAYCTPpUjcku KoMIutekc Koju yuHe XMIT Aso-
tapa, XVII Ilerpoxemuja u papunepuja nHapre HVIC. OBaj KoMILIeKC je TokoM 6oMbap-
moBama rahaH Buine myTa, anu Hajsehe 6oMapHoBame CBe TPU MHAYCTPHUje IeCUIIO ce ¥
Hohn 17/18. arrpuna 1999. ropune. bombaproBameM HaBefieHe MHAYCTpPYje MHOTOOpOjHe
OTpOBHe 11 KaHI[epOTeHe MaTepuje JOCIeNIe CY Y )KMBOTHY CPEAVHY, HOJ YMjJIM je yTHUIajeM,
360r 61M3MHe IIaBHOT rpafia, 6uro Buite of 2.000.000 cTaHoBHMKA (0KO 25% cafalime
nomynanuje) [Ta6era 1). Bucoke KoHITeHTpaIlMje OTPOBHNUX MCTapema, yaby 1 mma 6urte
Cy IIPUCYTHE y Bas[yXy, a IIOTOM ce I0jaBIIa 1 »,IIpHa knina”. CaMo HakoH 6oMbapfoBarma
I[TeTpoxeMuje MCITYIITEHe CY BEVKe KONMMYIHE BUHII XJIOPU/A, PETYCTPOBAHOT KaHIIepo-
rera. [Tpouemyje ce fa je 18. anpuia KomMdMHa BUHWI XIOPUAQ, Y eprony usmeby 5:00 n
6:00 caty, 6maa 7.200 myTa Beha off ;03BO/BEHOT MAKCMMYMa, a Y Heprozy of, 6:00 go 8:00
caty 4ak 10.600 nmyTta Beha (Federal Ministry of Foreign Affairs [MFA], 1999, p. 391).%°

ITpema mopariMa 3aBojia 3a jaBHO 3ApaBibe I1aHueBO, MOC/IEIHLIX FOMMHA Ce Y JY)KHOOAHATCKOM
okpyry noBehaBa cMpTHOCT of paka. OHa je 2017. roauHe 6uta 3a 1,6% Beha y ognocy Ha 2016.
ropuHy u 3a 0,5% Beha y ofHOCY Ha eceTOrofMIIBY IPOCEK perncTpopama oboenux. Kap je
y nutamy camo rpaj ITaHueBo, mpeMa mofaiuMa 3aBofia, KaHIlep je Apyru Bogehn y3pouHmk
cMpTu ca ydernheM of 25,9% (Zavod za javno zdravlje Pancevo, 2018).
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[Tocnegune HATO 6oMbapaoBarma 0CHpOMAIIEHNM YPaHUjyMOM

ITpema nctpaxuBamwy Brajunia, ,MOpOMANTET M MOPTAJIUTET Off KaHIlepa MIMa 3Ha-
JajaH yTHIaj Ha craHoBHUIITBO Cpbuje” (Vlajinac et al, 2006, p. 135). YuecTanoct u cMpT-
HocCT off paka y Cp6uju 3HavyajHO ce moBehaBa MOC/IeAmHUX TOANHA, a 3a TIOjefilHe BPCTEe
KaHI[epa CMPTHOCT je 3HaTHO Beha Hero y gpyrum genosuma Espome (Mihajlovi¢ et al,
2013). ITpema mopanyma VIHcTUTYTa 32 jaBHO 3Apasbe y Cpouju, KaHIep ce AaHac Hamasy
Ha [PyTOM MeCTy Kao Y3pOUHUK CMpTHOCTH nomynaruje (Vasié, 2018, str. 46). I1a je Tako
mpema nojanyuma KaHuenapuje 3a CKpMHIHT paka, y 1990. rogyau 61710 9.898 cnydajeBa
HOBOPETMCTPOBAHUX MaTUTHUX TYMOpa, JOK je 1999. rogune Taj 6poj nsHocuo 19.625
HOBOperncTpoBaHux cny4dajesa (Institute of Public Health of Serbia, 2002) (Buperu [[pa-]
. Y cBOM MCTpa>KMBamy, alli 11 Iederby 060JIeNnnX Off MaTUTHNUX O0IecTy, Ap
Paunh HaBopy ma ce y mepmopy HakoH 1995., a HapounTto 1999. rofuHe, Kop naryjeHara
I0jaBJbYjy TYMOPHU KOjU HUCY KapaKTepUCTUYHU 3a ofpeheHo )MBOTHO H06a, Koju ce
HIICY I10jaB/bMBA/IM Ha TMM aHAaTOMCKUM ITO3MIIMjaMa, Kao 1 fla Cy OTKpMBEHE HOBE IIOfI-
BPCTe Ma/IUTHMX TyMOpa Koje Cy arpecuBHMje 1 Opxe MeTactasupajy. CBe HaBefleHO AP
Paunth noBoaym y Besy ¢ kopumhermem MyHunuje ca OY, xao u ca 6oMbaproBameM UHIY-
CTpujcKux nocrpojema (Raci¢, 2017).

Maxko ce, mpema mmopanyma us rpadukoHna, 1996. roguHa uctude npema 6pojy HOBO-
0607eNMX y OIHOCY Ha IPeTXO/He TOAJHE, PasJIoT 3a TO je IITO je Te TOAVHE U3BPIIeHa
peopraHmnsalyja HallMOHATHOT PErCTpa paka y CKIafy ca mpernopykama MebyHaponue
(International Agency for Research on Cancer - IACR) u Eponcke (European Network
of Cancer Registries - ENCR) aconnjauuje perucrapa 3a pak (Institute of Public Health of
Serbia ,,Dr Milan Jovanovi¢ Batut, 2002). Crora, kao pedepeHTHe y3uMaMO FOAMHE ITOCTIe
HATO arpecuje. VI3 rpadukoHa ce Moxxe BupeT fa ce of 1999. rogyte 6enexxu mopact
HOBOOOOJIeNNX, a mpeMa nofianiuMa VIHcTuTyTa 3a jaBHO 3ipasbe Cpbuje y mocaefmux
HEKOJIVKO JlelleH1ja YOueH je KOHTMHYMPAHN IIOPACT yMUpPalba Off Ma/IMTHUX TyMOpa
. Hamnme, npema usBemTajy VIHCTUTYTa 32 jaBHO 3/IpaBjbe, CTOIA MOPTA/IMUTETA Of]
MaJIMTHMX TyMopa noBehara ce ca 238,8 y 2001. roguuu (Institute of Public Health of Serbia,
2012, p. 24) ra 305,9 Ha 100.000 cTanoBHuKa y 2017. roguu (Vasié, 2018, p. 47). Ha ocHoBy
3aKoHa 0 3[[paBCTBEHOj JOKYMEHTAIMj/ U eBUJeHIjaMa y 00/1acTy 3paBcTBa 1 mpareher
I[TpaBunHuKa, KojuMa ce ypehyje Boheme peructpa 3a pax, a koju je ycBojuna Braga Perry-
6muke Cpbuje 2014. ropune, y geueM6py 2019. rogute VIHCTUTYT 3a jaBHO 37paBibe je 06ja-
BUO IPBY M3BellITaj 0 TyMopuMa (Mamurau Tymopu y Pery6nuuu Cp6ujn), koju gaje cu-
CTEMATN30BAHY, LIeJIOBUTY CIMKY CMPTHOCTH Off paKa y nepuogy og, 1999. ropnue no 2017.
roguHe (Institute of Public Health of Serbia ,Dr Milan Jovanovi¢ Batut’, 2020, p. 11).

Haskamoct, y usBellITajy He IIOCTOje MOAAIM 32 OPOj HOBOOOOIENNX Y JATOM Bpe-
MEHCKOM Itepuony, Beh camo 3a 2016. roguny xaja je Taj 6poj usHocno 40.241, n 3a 2017.
TOAMHY Kajia je peructposaHo 41.218 HoBoobonenux. Ilpema moparuma C30 y Cpbuju je
2018. romyHe 3abenexeHo 47.960 HOBOoOOIeNUX, OZHOCHO 26.919 ymprux ox paka (WHO
International Agency for Research on Cancer [IARC], 2018)," 1ok je mpema TpeHYTHO

11 Kako 61 ce IpOLieHIO KOVKM je YTULaj OCUPOMALIEHOT ypaHIjyMa Ha OBY IIOTYOHY CTaTUCTHKY,
HAapOYNTO Kafj Cy y nuTamy gena, Cpbuja je dopmupana Komncnjy Cxynmrune Cpbuje 3a
ucrpaxxusame nocneguira HATO 6ombaproBawa. OcHoBHY Manjat KoMucuje je na yTBpau
Y4eCTa/IoCT T3B. eKTOfIePMA/THIX TYMOPa KO JieLie Off jeffHe [0 NeT TO/MHA, Y4eCTaOCT MaIMTHIX
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[OCTYIIHMM IOfjallMa U3 M3BelITaja VIHCTUTYTa 3a jaBHO 3[;paB/be 6p0j HOBOOOIEINX
1999. ropuue, nsHocuo 19.625 (suneru [[padukon 1).

Meby ner Hajuemthux Bpcra kaHuepa y Cpouju, kanuep mwiyha je sogehn. Ipema
mucary Xona n octanux (Hon et al.), ynpaBo pusuk of HactaHKa paka myha saBucu of
yHollemwa yectuua OY y opranusam, IIpy 4eMy ce IpoLiewyje »Ia je IoTpeOHO HajMatbe
10 roguHa, a MOXKJa 1 JIy>Ke Ipe HEro IITO Ce 0Baj PU3UK ucniopir” (Hon, Osterreicher,
Navratil, 2015, p. 4068). Jox npema mucamwy fp Hyposuh, nocnepuie nejcrsa OY 'y Bupy
MaJINTHMX IIPOMEHa HAaCTajy HaKkoH Iepuopa of 20 no 25 ropuna (Purovi¢, 2001). ITopen
papuoaktuBHocTu OY, He CMe ce 3aHEMAPUTH Heroba XeMMjcKa TOKCUMYHOCT Koja je
BulIecTpyKo Beha off erose pajgnoakTMBHOCTY 1 KOja Y3POKYje MHOTOCTPYKe 3[;paB-
cTBeHe IpobieMe, yKIbydyjyhu 1 mpomene Ha 6yOpesnma, jerpu u rpiy (Andelkovi¢ Lukic,
2015, str. 113).12

MebyTum, jour op 1998. ropyHe y pernctpy VIHCTUTYTa 3a jaBHO 3[]paB/be HeMa II0fia-
TaKa 0 HOBOOOOJIE/INM 1 YMP/IMM Off Ma/IUTHUX 060/Ierba Ha Tepuropuju Kocosa 1 Meto-
xuje (KuM), xoja je Hajuile rahana pojekTiinmMa ca OCMpOMalIeH!M ypaHUjyMoM. 360r
CTI0KeHe TTOIMTHYKE CUTYaLMje He IOCTOj) MOryNHOCT MCTpaknBamba, JOK Cy U CTyAuje
ayTopa ca OBOT IIOfIpyYja jaKo OCKyIHE.

ITomaru ca 0BOT IIPOCTOPA Cy Of M3Y3€THOT 3Hayuaja, MMajyhn y BULy UCTpaXkuBambe
0 Kopenauuju ynorpebbene myHniuje ca OY u ernmuke crpykrype y CPJ. Y oBom ucrpa-
xmuBamy CreBanosuh u capagani HaBozie fia je Tokom HATO arpecnje 85,7% mpojextima
ca OY kopuurheno na repuropuju KuM, kao u To fa ,yTBpheHOM IPOCTOPHOM AUCTpU-
OyL1jOM IIPOjeKTH/IA ca OCHPOMAILIEHM YPaHUjyMOM, IIpe CBera je, 030M/bHO U AYTo-
POYHO, KOHTAMUHUPAH )XUBOTHI IIpocTop Anbanana Ha KocoBy n Mertoxuju” (Stevanovié,
Miladinovi¢, Keki¢, 2015, p. 1599). JenHo on ucTpaxkyBarma ca OBOT IIOAPYYja IIOKa3aIo
je ma je y mepmony on 2012. mo 2014. roguHe perucTpoBaHo 7.437 cayvajeBa MaJIUTHAX
obospersa 11 ja IOCToju TefeHja mopacTta (Berisha et al, 2018). Mebytum, Hurge ce e
criomutbe Besa usmeby OY u kannepa, 6ynyhu na ce HATO y oBom ey Cpbuje cmatpa
caBesHykoM. CryHa curyanuja je u ca Lipaom Topow, koja je 1999. roguuxe 6mma reo
CPJ. He nocToje peneBaHTHa NCTPaXKMBama, a Kaxo je Ilpra Iopa 2018. rognue mocrana
nyHonpasHa wianuna HATO, nokyaj onosunuje fa ce y mapnaMeHnty y majy 2019.
FOZIMHE I7Iaca O OMIYLM 0 POpMUpPatsy KoMucHje Koja 6u ce 6aBua mocnegunama HATO
6ombappoBama 0CTao je 6e3 ycmexa.

ITopen 3mpaBCTBEHNX, HEONIXONHO je carnefaTy ¥ eKOHOMCKE M COLMjaIHe Ioce-
pure XaHnepa. Kao mro cy Poxsuh u ocranu HaBenn, ,,35paBCTBEHN PU3NIIN OFPaka-
Bajy ce Ha KOXe3Mjy IpyKaBe U PYLITBa, morahajyhn u muxoBy Makpo 1 MUKpPO AVIMEH3N]Y.

6o7ecTu KpBU KOJ felle Off IeT JO JeBeT FOAMHA U yIeCTaNToCTH TyMOpPa MO3Ta KOJ fieLie Of
meseT fo 18 ropuHa. [IpenuMunapuy Hamasu KoMucuje mokasai ¢y y4ecTanocT oBUxX 6omectn,
HapOYMTO MaIUTHIX 60IecTy KPBYU KOJ, fielie Of IeTe 1o AeBeTe ropuHe (Beta, 2019).

Yjenno, npema ip Cno6ogany Unuxapuhy, rokom HATO 6oMbapnoBama y >KUBOTHY CpeAMHY
ocnoboauo 18.600 Bq OY 1o jenHoM cTaHOBHUKY (Fo3BorbeHO 0.4 Bq / 1 murtap nujahe Bope mm
80 Bq ropuiime 1o CTaHOBHMKY), ILTO je JOBE/IO 10 IOPacTa HOBOOOOIENNX, a/lii ¥ CMPTHOCTI
Off MA/JIMTHUX CUCTEMCKIUX TyMopa/neykemuje-nuMdoma (obomeno: 2001. roguue — 734, a 2014.
Taj 6poj ce momeo Ha 1.539 cay4ajeBa, ofHOCHO 110 ofcTo BuIe). YMPIIO je O CUCTEMCKUX
Ma/UrHuX Tymopa: 2001. roguse - 468 cranosHuka Cpbuje (0o6a mosa u cBuX y3pacta), a 2014.
ropuHe - 1.216 cny4ajesa (Jovanovié, Petkovi¢, Cikarié, 2012).
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Ha mMaxpo HuBoy nocrneauiie ce MaHU}eCTYjy Kpos3 Iaji APYIITBEHOT PAcTa, yMaberbe KO-
HOMCKOT [IPOCIIepuTeTa, 0361/bHE 13a30Be yyheHe 3gpaBCcTBEHUM 1 0OPAa3OBHIM MHCTH-
Tynujama 1 ¢1. Ha MUKpo HMBOY, Ha yiapy ce Hajlase II0jeyHalLl I leroBa IOPOJMIIa KOju
Ce Cyo4YaBajy ca YMTaBMM HI30M HeraTMBHMX ITOC/IENNIA CBOje U3TI0KEHOCTI 30PaBCTBEHO]
npety’ (Rokvi¢ et al., 2016, p. 1143). [Topactom 6poja HOBOOOOJIENMNX OFf paKa CBAKaKo ce
yTu4e ¥ Ha €KOHOMCKM IIPOCIIEPUTET ¥ TPOLIKOBE, I1a HIIP. €KOHOMCKM Tpomkosu y CAJI
usHoce oko 1,8% BT, nok cy oun y EY oko 1,07% (The American Cancer Society, 2019).

Hasxasocr, oakBa ucTpaxkusama y CpOuju cy jako OCKy/jHa 1 YITTaBHOM Ce OJHOCe
Ha TPOILIKOBE JIeYerha, JOK OHUX O eKOHOMCKUM I'y6M1iMa 300T cMambeHe IPOLYKTUB-
HOCTM, MOpOUAMTETa M MOPTAIUTETA, KA0 11 O IPYLITBEHMM IIOC/IeyllaMa KaHlepa,
TOTOBO U HEMA.

Y[Tabenu 4 npukasannu cy pesynTaT UCTpaXkiBatba TPOLIKOBA lederba BE3aHNX 3a
pax y Cp6ujn og 2005. go 2015. rogune. Haxxanoct, oBe IIojaTKe He MOXXEMO YIIOPEAUTI
ca nopanuma npe HATO arpecuje jep ce pauyHame ToIIKoBa npuMemyje of, 2000. roguue
Kazia je OpraHusanuja 3a eKOHOMCKY capafiiy u pas3soj (Organisation for Economic
Co-operation and Development - OECD) ¢popmupana CucreMm 3gpaBCTBEHUX padyHa
U pa3BuUJIa METOL0JIONIKO YIIyTCTBO 3a M3padyyHaBabe TPOLIKOBA 00/IeCTIt/3paBCcTBEHE
samrrute (Gaji¢-Stevanovic et al., 2017).

Huckycuja

ITpBo MacoBHO Kopuiheme MyHUIIMje ca OCUPOMAIIIEHVIM YPaHUjyMOM U PasBoj T3B.
3a/IMBCKOT CHHAPOMA YCTIOBHO je ofpehern 6poj ucTpaxknBarma nocseheHnx aHammsm yTu-
naja OY Ha byAcKo 3paBbe. MehyTum, He MOCTOjI carNacCHOCT HayYHe U CTPydHe 3ajef-
HIILIe O 1beroBoj mreTHOCcTH. C jelHe cTpaHe, II0CTOje MICTPaXKBarba Koja Cy OIIOBPI/IA Be3y
nsMeby mynunuja ca OY 1 3anuBcKOr CMHAPOMa, HAPOUUTO Pa3Boja KaHIepa, TOK C Apyre
CTpaHe ITOCTOj U yBepembe [a Cy MCTPaXMBamba IMMUTIPaHa Ha Mayu 6poj BeTepaHa YnMe
je cMameHa MOryhHOCT feTeKI[yje KaHIlepa U OCTa/MX 3paBcTBeHNX nopeMehaja. Takobe,
eKCIlepMMeHTa/IHa UCTpaKMBama yrunaja OY Ha sgpasbe fokasana cy fa OY usasusa
Tokcu4HOCT hennja in vitro, na umMa reHOTOKCUYHe edeKTe in vivo, ga y3pokyje iwpancgop-
mayuje wygekux henuja, usasusa xpomosomcke abepayuje, myimiayuje iena u gpyio._

Haxown 1999. roguue u HATO arpecuje na CPJ xopunthemem mynunuje ca OY, cet-
CKY jaBHOCT IIOTpPecao je HOBU CMHAPOM — bankaHckn cuapipom. O6omeBame M CMPTHOCT O
KaHIlepa UTAMjaHCKUX BOjHUKA, KOjU CY y CACTaBy MUPOBHMX KOHTVMHIE€HATA y4eCTBOBAIIN
y unihery KOHTaMVHMPaHMX TIOfpyYja Ha bajkaHy, ToBeu Cy o pa3Boja OBOT CH/POMA.

Ocrasspajyhu 1o cTpaHu MUPOBHE KOHTMHIEHTE KOjI CY Y KPAaTKOM BPEMEHCKOM
nepuony 6opaBuiy Ha TepuTopuju BankaHa, IpaBo ImuTame je Kakas je yTuiraj OY Ha cra-
HoHMIITBO CpOMje, amm 1 OKONHMX 3eMasba. VicTpaxnBamwa crposerieHa y Cpbuju, Xppat-
ckoj, bocun u Xeprerosunn u [pukoj ykasana cy Ha mosehaHe abepannje xpoMozoMa u
IIOPACT KapIMHOMA y MCIMTUBAHOj Homynanuju. Kako ce y ncrpakusamuMa HaBOM fia ce
OY Moxe y3eTH y 063up caMo Kao jeflaH Ol MHOTOOPOjHMX IPYTHUX Y3POUHMKA KaHIIepa, ¥
pany je ob6yxBaheHo 1 60MbaproBame MHAYCTPUjCKUX IIOCTPOjerba, KOjUM CY Y KUBOTHY
cpemyHy ocnobobheHe eHOpMHe KOM4MHe KaHLIePOTeHUX U IPYTVX TOKCUYHIX MaTepujaia,
oMY T nonuxnoposanux ougeruna (PCB), mupaneHa, 6eH3eHa, )KuBe, BUHWI XTOPUAA 1 Ip.
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Haxo ce OV, xao Hu 60Mb6app0Batbe MHIYCTPHjCKO-XeMIjCKUX IIOCTPOjerba, He MOXKe
CMaTpaTy je[IHUM M MCK/bY4YMBYM y3POUHMKOM KaHIjepa y CpO1ju, CBaKaKo je JOIpHu-
Heo ieroBoM nopacty. Ca ucTpaxmama o Kanuepy y Cpouju ykasyjy fa ce u3 roguse
y ropyny nosehasa 6poj HOBO060/IeNNX, Kao 1 6poj CMPTHUX cTy4dajeBa. CTolla MOpTasn-
TeTa Off MA/IUTHUX TyMOpa nosehaa ce ca 238,8 y 2001. ropyum Ha 305,9 Ha 100.000 cra-
HOBHUKa y 2017. roguun. YjenHo, opey NoCnefnIia o 3pasjbe, KaHIEeP, Kao I OCTaje
6onecTy ocTaB/bajy 3HaYajHe MOC/IEMIIe HA €KOHOMMjY 1 IPYyIUTBeHy KuBoT. Haxkasocr,
UCTpaXKMBamwa Ha oBy TeMy y CpOuju cy jako ocKypHa.

MebyTum, MopaMo yKa3aTy 1 Ha OrpaHIderba OBOT Pajia Koja ce OJHOCe Ha HefjoCTa-
TaK CTYAMja O YTHULajy OCHPOMAILEHOT YpaHujyMa Ha BeheM y3opky, Mam 6poj cTyauja Ha
CPIICKOM je3MKY M CTY/ija O YTULjy OCTa/INX WITeTHUX MaTepuja 0cI000h)eHNX Y )KMBOTHY
CpeMHy HeIoCpeHO HaKOH 60Mbap/ioBatba, HeIIOCTOjakbe Pe/IeBaHTHIX UCTPaXKMBaIba I
HofaTaka o KaHiepy ca noppydja Kocosa u Mertoxuje xoje je Hajuie rahano MyHuiujom
Ca OCMPOMAIIEHUM YPAaHUjyMOM, Kao ¥ HEIOCTAaTaK MCTpaXKiBamba ca nogpydvja Lpua lope.

3aK/byyak

Ocrpomalenn ypauujym, ocnobohenn kaHieporeny u TOKCUYHU MaTepujaiu,
pyuerse nHdpacTpykType (60/MHNIA, IIKO/IA, IyTEBA), Y3 HapyllaBambe OIILITHX YCI0Ba
JKMBOTA V1 CTAHZIAP/IA, HECYMIBIBO CY JIOBEIN [0 YIPOXKABaIha 3PABCTBEHOT CTatba CTa-
HOBHULITBA 60MOapoBaHNX HOAPYYja, a ABajeceT roguua Hakon HATO arpecuje Cp6uja
[I0Ka3yje TpeH[, TopacTa HOBOOOO/IENNX Off MaIUTHUX 060/bema. Vako ce OY He Moxe
CMaTpaTy jefVIHAM y3POYHMKOM HOPACTa KaHIlepa, UCTPAXKMBAA CY LOKAa3ala eroB
HeraTuBaH yTHLaj Ha 3gpassbe byau. [Iutame Bese OV u kaHLepa 3axTeBa 030M/bHA 1
006jeKTIBHA MCTPaKMBatbha Koja HICY IO/IMTIIKY 000jeHa, UCTPaKMBamba Koja Hehe J03BO-
JINTH fia Ce ICTUHA ,,cakpuje ucrop teruxa OY” (Ajdaci¢ & Jaksi¢, 2002, p. 852). Taxobe,
HEOIIXO/HA Cy 1 0301M/bHA MCTPAXKMBaba O YTULA]y KaHI[epa Ha eKOHOMU]jY U APYLITBEHO
6rmarocratbe.
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Abstract: Debates on whether or not depleted uranium (DU) causes cancer and
other diseases is a hot topic in the public discourse and quite controversial in the schol-
arly research literature. The issue has grown in importance in the Republic of Serbia after
increased rates of morbidity and mortality from malignancies since the 1999 NATO aggres-
sion and its use of DU ammunition. At the same time, the fact that the peacekeeping con-
tingents of foreign military personnel involved in clearing the contaminated areas sub-
sequently developed malignant diseases led to what has become known as the Balkan
Syndrome. Beside health implications, the social and economic burden of cancer is signif-
icant in all countries, especially in transitioning economies, because of health care spend-
ing as well as lost productivity due to morbidity and premature death. Therefore, the main
aims of this article are to summarize and discuss the current state of knowledge about the
negative impact of DU on human health and social impact of cancer, specifically in Serbia,
and to encourage rigorous and objective examination of health impacts of DU ammunition
and, ultimately, to spotlight the inextricable connection between public health and secu-
rity, and the indispensable consideration of health from the perspective of national security.

Keywords: depleted uranium (DU), Balkan Syndrome, NATO aggression, medical
sociology

Introduction

The question of public health is without doubt a question of national security (Rokvi¢,
2016). On the one hand, the physical potential of a country’s armed forces and the safe-
guarding of its national security depend on population size and health, but on the other,
the undermining of national security, particularly by armed intervention, compromises the
population’s health (Rokvi¢ & Jefti¢, 2015). That is the reason why links between diseases
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The paper is dedicated to the 21* anniversary of the end of NATO aggression on Federal Republic
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and security are documented, especially where war is concerned (Smallman-Raynor & Cliff,
2004). War and disease are regarded as “deadly comrades” (Connolly & Heymann, 2002, p.
23), or as Smallman-Raynor and Cliff put it: “disease is a head of the Hydra-War” (Small-
man-Raynor& Cliff, 2004). The wars fought in the period after the Cold War are believed
to have caused “the Hydra to grow back a new head” in the form of cancerous diseases,
primarily due to the use of weapons with DU, which has been branded “metal of dishon-
our” (Ajdaci¢ & Jaksi¢, 2002, p. 852) on the grounds of its deleterious effects, but also due
to the bombing of industrial and chemical facilities.

Having in mind that diseases are “sources of instability, uncertainty and even crises
that can make visible features of the social order”, and that some of them, especially infec-
tious diseases “threaten the very survival of the societies in which they emerged” (Dingwall,
Hoffman & Staniland, 2013, pp. 167-168), researches on social causes and consequences
of health and illness became the focus of research in medical sociology (as a subdiscipline
of sociology)® (Cockerham, 2004). Strong argues that “when the conditions are right, epi-
demics can potentially create a medical version of the Hobbesian nightmare - the war of all
against all” and that many diseases, including cancer, present “serious threats to both the
economy and to welfare” (Strong, 1990, p. 249). According to the American Cancer Soci-
ety, the economic burden of cancer is significant in all countries, especially in transition-
ing economies, because of health care spending as well as lost productivity due to morbid-
ity and premature death. Unfortunately, for the most countries there is no available data
on economic burden of cancer.

NATO’s usage of DU ammunition in wars in the Balkan region (1994-1995 in Bos-
nia and Herzegovina, 1999 in the Federal Republic of Yugoslavia) has been linked with
increased rates of malignant diseases, but also with the development of the so-called Bal-
kan Syndrome. In their research, Suvakovi¢ and Stevanovic state that “there is serious and
reasonable doubt that the oncodemics which is present in Serbia after 2000, and which has
everyday increase of different cancer patients, including children, is connected with the
use of DU ammunition” (Suvakovi¢, Stevanovié, 2019, p- 88).

However, scientific research into the connection between cancers and depleted ura-
nium remains controversial. Many official institutions such as the WHO and the UN, as
well as certain countries (the USA in the first place), have been attempting to minimise
DU’s harmful effects, justifying their views and studies on the grounds that uranium can be
found naturally in the environment, that DU radioactivity levels are significantly reduced,
and that various other factors contribute to the development of cancerous diseases. On the
other hand, DU has been identified as an oncogene-inducing factor by both in vitro and
in vivo experimental research (Durakovi¢, 1999). For this reason, the review article will
publish the results of some of the most relevant studies of DU effects on human health as
well as the results of studies into the link between DU and the growing incidence of can-
cers in the Balkan region. Proceeding from the fact that there is no conclusive evidence of
DU being the sole causal factor in the increased cancer incidences, the authors will also
consider the bombing of industrial and chemical facilities in Serbia, which resulted in the
release of carcinogenic substances into the environment. Likewise, certain research results
related to consequences of cancer on the economy and welfare will be presented.

5> Sometimes referred to as “health sociology” or the “sociology of health” (Cockerham, 2004).
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Method: Original and peer-reviewed academic articles, reports of official institutions
and media articles have been drawn upon for the purposes of preparing this review arti-
cle. The search of relevant databases such as the International Nuclear Information Sys-
tem (INIS), SCOPUS, Web of Science, PubMed, KOBSON, Research Gate, Google Scholar
and SCIndex was completed in 2020, without limitation as to the starting time. The search
was carried out using key words “depleted uranium” “depleted uranium + war” “depleted
uranium + health effects”, “Balkan syndrome” and “Serbia + cancer”, “medical sociology”,
“economic burden of cancer’, in English and Serbian. For the purposes of screening doc-
uments, web pages of relevant institutions such as the UN, the WHO, and the Institute of
Public Health of Serbia, were also analysed. Considering the large number of published
papers (searching the INIS database alone using the keyword “DU” yields 31,690 papers,
while “DU + war” yields 5,072), the selection criteria applied only to articles published in
English and Serbian, studies performed in the countries of the Balkan that were affected
during the Balkan conflict, studies on the effects of depleted uranium on human health,
effects of cancer on economy and to welfare, while the exclusion criteria applied to studies
that dealt solely with the impact of depleted uranium on the environment without impli-
cations for human health, studies that were not relevant to Balkan countries (except a few
studies on Gulf War Syndrome), studies published in languages other than English or Ser-
bian, and all the studies that were not pertinent to the title and aim of the review article.

Results
Effects of DU - studies in vitro and studies in vivo

While the health implications of exposure to natural uranium among uranium miners
are a well-known fact (Grosche et al, 2006; Krezer, Fenske, Scnelzer, Walsh, 2015; Vacquier
etal, 2008), there is only limited information on the long-term health effects of DU ingested
by humans. Natural uranium is radioactive and toxic element containing three isotopes: **U,
25U, and #*U. DU contains lower concentration of **U and it is consider to be a nuclear waste
(Andelkovi¢ Luki¢, 2015, p. 61). Radioactivity of depleted uranium is decreased for about 40
percent in relation to natural uranium (Purovi¢, 2001), which is used as the most common
argument for thesis that its military usage does not lead to development of cancer. However,
what is neglected is the fact that, chemically, both natural and depleted uranium behave the
same, and their chemical toxicity is the same (Andelkovi¢ Luki¢, 2015, p. 61). Because ura-
nium is pyrophoric metal, after the explosion of DU projectile it combusts and releases toxic
uranium oxide that can be widely dispersed through aerosols (up to 40 km) (Andelkovi¢
Luki¢, 2015, pp. 65-66). Also, these projectiles contain plutonium which is highly radioactive,
and several thousand times more toxic and carcinogenic (Andelkovi¢-Luki¢, 2020). Through
inhalation of these particles, and their absorption into organism through skin, food, and/or
water (via environmental contamination), numerous health consequences and malignant
diseases can occur (Purovi¢, 2001, Andelkovi¢ Luki¢, 2015, pp. 65-66).

This has been confirmed within studies conducted in vivo and in vitro on both human
and animal cells. Miller et al. pioneered a research whose results suggested that DU caused
human cell transformation to the tumorigenic phenotype (Miller et al, 1998) and that DU was
genotoxic and mutagenic in cultured human cells (Miller et al, 2002). In their other studies,
Miller et al. confirmed that DU was also a factor in the development of leukaemia (Miller,
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Bonait-Pellie, Merlot, 2005) and that DU exposure in vitro results in genomic instability man-
ifested as delayed reproductive death and micronuclei formation (Miller et al, 2003). In his
review article, Durakovi¢ cited studies which demonstrated DU genotoxicity in the erythro-
poietic and reproductive systems and DU teratogenic effects with mutagenesis and chromo-
somal aberrations (Durakovi¢, 2016). He pointed out that the effects of DU on humans are
somatic and genetic “with the capacity of alteration of cellular structure and function rang-
ing from morphological through transgenerational genetic effects” (Durakovi¢, 2016, p. 113).

On the other hand, according to the International Agency for Research on Cancer
(IARC), depleted uranium falls into Group 3 of agents, which are not classifiable as to their
carcinogenicity to humans. This category is referred to when there is limited research on
animals and when “available information suggests a carcinogenic effect but is not conclu-
sive” (International Agency for Research on Cancer [IARC], 2020). The question is whether
data on the consequences of the use of DU in warfare can be considered conclusive, that is,
whether DU can be linked to increased cancer rates and the development of war syndromes.

Use of DU in war: from Gulf War Syndrome to Balkan Syndrome

It is thought that depleted uranium was first used by Israel in 1985, but in fact the first
significant and large-scale DU usage took place during the Gulf War in 1991, and then again
in 2003. The U.S. Army revealed in March 2003 that it had dropped between 320 and 390
tons of depleted uranium during the Gulf War (Williams, 2007). As a result, contamination
occurred in more than 350 sites in Iraq. After the Gulf War, a large number of American vet-
erans developed various diseases, including cancers, which were identified under the umbrella
term Gulf War Syndrome. On the one hand, some studies concluded that “evidence on the
risk of cancer or other chronic diseases after exposure to DU in Gulf War soldiers is inade-
quate” (National Research Council, 2008). Squibb and McDiarmid stressed that there are no
clinically significant expected U-related health effects on Gulf War veterans (Squibb & McDi-
armid, 2006), as demonstrated by other studies (McDiarmid et al, 2018; McDiarmid, et al,
2017). On the other hand, Fahey argues that because research has been limited to a small per-
centage of veterans since 1993, the possibility of detecting cancers and other health issues has
likewise been reduced (Fahey, 2008). The argument is supported by Arbuthnot, who writes
that more than a third of the 600,000 US veterans fighting in the Gulf War have called for
medical help from Veterans’ Administration hospitals (Arbuthnot, 1999).6

Research into the harmful effects of depleted uranium acquired a new dimension after
NATO’s war of aggression in 1999, when an estimated 9-11 tons of DU (31,000 missiles)
were used on 117 sites in Serbia (Suvakovi¢, 2009, p. 472), not to mention the fact that in

6 Tt is also worthwhile to mention a study by Dr Durakovi¢ who served as Chief of Professional
Clinical Services of the 531 Medical Detachment during the Desert Shield phase of the Gulf War.
After the war he was tasked with running tests on 24 soldiers who had operated damaged armoured
fighting vehicles hit by DU ammunition during friendly fire, in order to identify the presence
of uranium in their bodies. Dr Durakovi¢’s team discovered that 14 out of the 24 soldiers were
contaminated and in June of 1997 he testified about these findings before the Subcommittee on
Human Resources of the House Committee on Government Reform and Oversight. Apparently,
Dr Durakovic¢’s testimony subsequently went missing, and not long afterwards the doctor himself
was dismissed from his post (Reishus, 2004).
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several cases DU was found to have been used in combination with plutonium and radio-
active uranium-236, the so-called “Dirty DU” (Danesi et al, 2003). However, we must point
out that there is no consensus about the exact number of DU projectiles used. Namely, there
are three reports about the amount of DU ammunition used: 1) NATO report that states
31,000 projectiles used; 2) FRY Armed Forces report that claims 50,000 projectiles were
used, and 3) report from Russian sources that estimate 90,000 DU projectiles were fired
during the aggression on FRY (Andelkovi¢-Luki¢, 2020, p. 340).

According to The New York Times newspaper, in 1999 the US issued a document enti-
tled “hazard awareness” in which they warned the allied forces about DU ammunition that
might cause health issues (Simons, 2001). However, all attempt to track down said docu-
ment proved unsuccessful, and the first public data on the use of DU came to light only after
increased cancer morbidity was detected among the Italian soldiers who had been part of the
peacekeeping contingent tasked with clearing the contaminated areas. According to Zucchetti,
2,358 tumour cases have been reported in Italian soldiers who were deployed in the Balkans
in the 1995-2009 period (Zucchetti, 2009). The significant increase of malignant diseases
with persons who have been exposed to the DU ammunition effects was also determined in
the research of the doctors in Kosovska Mitrovica Health Center (Suvakovi¢, 2009, p-472).
The term Balkan Syndrome thus came to be associated with exposure to depleted uranium.”

Immediately after the termination of 1999 bombing campaign, the UN set up a com-
mittee to investigate the impacts of DU on environment. According to the independent
American journalist Parsons, the UN suppressed a report submitted by Bakary Kante,
head of the first mission of United Nations Environment Programme (UNEP) about the
environmental consequences of the bombing of Yugoslavia. Parsons maintains that in
this report Kante pointed out that soil and air in the former Yugoslavia are now perma-
nently contaminated with toxic substances not only because of the use of DU ammuni-
tion, but also as a result of the bombing of industrial and chemical facilities. The report
allegedly states that future generations are likely to develop cancer, leukaemia and various
other deformities (The Frontliner, 2014).> UNEP’s official report was submitted in 2001

7 On the other hand, a study of cancer incidence among the Swedish military and civilian personnel
deployed in the Balkans between 1989 and 1999 indicate higher-than-expected cancer morbidity
rates (there were 34 cases of cancer versus the expected 28.1). However, the study does not admit
the hypothesis that service in the Balkans could lead to haematolymphatic malignancies after
short latency. Further, it concludes by stating that no exposure evaluation was carried out and
that follow-up work is necessary for assessing long-term risks (Gustavsson et al, 2004). A study
on Danish soldiers also shows that no increased cancer incidences have been detected among the
soldiers deployed in the Balkans, concluding that “to fully exclude a risk of solid cancers, longer
follow-up will be needed” (Storm, Jorgensen, Kejs, Engholm, 2006).

The issue of Bakary Kante’s report was raised in 2014 during a debate in the British Parliament
by Sir John Randall:

“I want to move briefly on to the use of depleted uranium during bombing and the related
health consequences, which are always somewhere at the back of Serb minds, and not only theirs.
I do not think the issue has been properly investigated. In 1999, there was a report by someone
called Bakary Kante from the UN Environment Programme, but I am not sure whether it has
been properly published. We must get such things out into the open” (House of Commons Official
Report, 2014, p. 283WH).
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claiming that there were no substantial risks from contamination and DU effects (United
Nations Environment Programme [UNEP], 2002). However, as Petkovi¢ et al. state, the
biggest flaw of this report is the lack of contamination of humans’ research (Petkovi¢
etal, 2001, p. 322).

However, a study conducted in Greece in areas near the border with former Yugosla-
via, which confirmed the link between DU exposure and a growing incidence of precan-
cerous lesions of the cervix is a case in point (Papathanasiou et al, 2005). Furthermore,
a study by Jovici¢ et al., showed an increased frequency of chromosomal abbreviation
in patients from the contaminated areas in Serbia. Jovici¢ et al. concluded that “human
karyotype changes were present in the studied group, resulting from interaction of ioniz-
ing irradiation and other genotoxic agents, with possibility of potent synergistic effects”
(Jovici¢ et al, 2004). In order to identify chromosomal aberrations and karyotype changes,
Fister and Jovi¢ carried out a research on 20 sheep from Serbian areas contaminated with
DU released during NATO bombings, with two control groups each consisting of 20
sheep from the northern part of the country. The research revealed that the sheep from
the contaminated areas had a significantly higher incidence of chromosome and chroma-
tid breaks and gaps’ (Fister & Jovi¢, 2014). A study carried out in Serbia on health workers
exposed to DU revealed that chromosome damages were much more serious in the work-
ers who were additionally occupationally exposed to DU, while the workers tasked with
decontaminating the terrain from DU had certain risks of cell and chromosome damages
(Milaci¢ & Simi¢, 2009). In the war in Bosnia and Herzegovina, NATO used DU ammu-
nition during 1994 and 1995. A significant increase in cancer morbidity was recorded in
Sarajevo in 1998, and again in 2004, with a prevalence of lung and breast cancer. The bulk
of DU ammunition was dropped on Hadzi¢i (a municipality near Sarajevo), where mili-
tary industry facilities were located. Unaware of what kind of ammunition had been used,
the townspeople collected shards as souvenirs, which resulted in secondary radiation.
Kruni¢ et al. undertook a research in the town of Hadzi¢i, where they took 60 samples of
human blood. The results of the research in Hadzi¢i (the DU-exposed group) and among
the population of west Herzegovina (the control group) showed that 60% of the individ-
uals in the exposed group had an increased micronuclei frequency, while the value was
37% in the control group (Kruni¢, Haveri¢, Ibrulj, 2005). A study in Croatia on testicular
germ cell tumours (TGCT) revealed that the cancer frequency was 3.5 times higher than
normal in the post-war period (after 1996), the conclusion being that the increased testic-
ular cancer incidence in east Croatia could be linked with the presence of DU (Sudarevic,
Radoja, Simunovic, Kuvezdic, 2014).

Taking into account the contradictory findings on linkage between DU and cancer and
the insistent argument that DU can be admitted as being only one of a multitude of other
factors, in this review article we will report on additional potential causal agents of cancer,
which were released in the environment inconsequence of NATO bombings.

° However, Fister and Jovi¢ concluded that these abbreviations could not be attributed solely to DU
exposure and that there were other factors involved.
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Bombing of industrial facilities

Over the course of 78 days of the bombings, industrial facilities were targeted across
the territory of the FRY, specifically chemical plants in Pancevo, the “Zastava Automobiles”
car manufacturer in Kragujevac, the oil refinery in Novi Sad, the copper mining and smelt-
ing complex in Bor, the thermal power plant “Kolubara A’ and a large number of electrical
substations. The targeting of said facilities resulted in the release of many carcinogenic sub-
stances into the environment (air, waters and soil) such as polychlorinated biphenyls (PCB),
pyralene, benzene, mercury and vinyl chloride (Gopal & Deller, 2002). This review article
will concentrate on the industrial town of Pancevo, which is located some 20 km from the
capital city of Belgrade. The industrial complex covering an area of 290 ha is comprised of
the “Azotara” chemical fertiliser factory, the “Petrohemija” petrochemical plant, and the
“NIS” oil refinery. During the bombings, this complex was targeted on several occasions,
but the heaviest air raid on all three industries was launched on the night between the 17%
and 18" of April 1999. The bombing of said industries resulted in countless toxic and car-
cinogenic substances being released into the environment, affecting, due to the proximity
of the capital, over 2,000,000 people (around 25% of today’s population of Serbia)
[1]. High concentrations of toxic fumes, soot and smoke were present in the air, and were
soon followed by black rain. Following the raid on “Petrohemija” alone, high levels of vinyl
chloride, a registered carcinogen, were released into the atmosphere. The concentration of
vinyl chloride between 5am and 6am on the 18" of April is estimated to have been 7,200
higher than the allowed maximum, whereas between 6 am and 8 am the levels were as
much as 10,600 times higher (Federal Ministry of Foreign Affairs [MFA], 1999, p. 391)."

Effects of NATO’s DU Aggression

According to Vlajinac “morbidity and mortality of cancers have a great impact on pop-
ulation of Serbia” (Vlajinac et al, 2006, p. 135). Cancer incidence and mortality in Serbia
has been generally increasing over the past years. For a number of cancer sites, incidence
and mortality is alarmingly higher than in the majority of European regions (Mihajlovic et
al, 2013). According to records from the Institute of Public Health in Serbia, cancer is now
the second leading cause of death among the population (Vasi¢, 2018, p. 46). The National
Cancer Screening Office data show that there were 9,898 new cases of malignant tumours
in 1990 versus 19,625 in 1999 (Institute of Public Health of Serbia, 2002) (see [Chart IJ). In
his research, but also drawing on his treatment of patients who developed malignant dis-
eases, Raci¢ states that in the period following 1995, particularly in 1999, patients started
developing tumours that were uncharacteristic of their age or appeared in anatomically
atypical locations, and, moreover, that new subtypes of malignant tumours, more aggres-
sive and faster-metastasising, were discovered. Raci¢ links all of the above to the use of DU
ammunition as well as to the bombing of industrial facilities (Raci¢, 2017).

10 According to records from Panéevo’s Institute of Public Health, cancer mortality rates have been
increasing in the South Banat District over the past years. In 2017, they were 1.6% higher than in
2016 and 0.5% higher than the number of new cancer cases averaged over a ten-year period. In
the town of Pancevo alone, the Institute’s records reveal cancer as being the second leading cause
of death, with a rate of 25.9% (Zavod za javno zdravlje Pancevo, 2018).
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Although data from the chart show that 1996 stands out in relation to number of new
cases compared to previous years, the reason for that is the re-organization of national reg-
istry of cancer after recommendations from International Agency for Research on Cancer
(IACR) and European Network of Cancer Registries (ENCR) (Institute of Public Health of
Serbia “Dr Milan Jovanovi¢ Batut, 2002). Therefore, the reference years are after the NATO
aggression. Records show that cancer morbidity and mortality has been on the rise since
1999, while data from the Institute of Public Health in Serbia reveal an increased trend of
mortality from malignant diseases in the last several decades (Chart 2}. Namely, accord-
ing to the report of the Institute of Public Health, mortality from malignant tumours went
up from 238,8 in 2001 (Institute of Public Health of Serbia, 2012, p. 24) to 305,9 in 2017
per 100,000 of the population (Vasi¢, 2018, p. 47). Based on the Law on Health Documen-
tation and Records in the Field of Health and based on related Rulebook, which further
defines the keeping of the Cancer Registry, adopted by the Government of the Republic of
Serbia in 2014, in December 2019 the Public Health Institute published the first report on
tumors (Malignant Tumors in the Republic of Serbia), which provides a systematic, com-
prehensive iamge of cancer mortality from 1999 to 2017 (Institute of Public Health of Ser-
bia “Dr Milan Jovanovi¢ Batut”, 2020, p. 11).

Unfortunately, the Report does not have data for new cancer cases in given time
period, but only for 2016 when that number was 40,241 and for 2017 when there were
41,218 new cases registered. According to data from the World Health Organisation, 47,960
new cancer cases and 26,919 cancer deaths were recorded in Serbia in 2018 (WHO Inter-
national Agency for Research on Cancer [IARC], 2018)"!, while according to available data
published by the Public Health Institute, that number in 1999 was 19,625 (see[Chart ).

Among to the 5 most frequent cancers, lung cancer has been identified to be the lead-
ing type of cancer in Serbia. According to Hon et al,, it is precisely the ingestion of DU parti-
cles that poses the highest risk from developing lung cancer, the estimate being “that it takes
at least 10 years after exposure and perhaps even longer before this risk is realized” (Hon,
Osterreicher, Navratil, 2015, p. 4068). According to Dr Purovi¢ the consequences of the DU
effects in form of malign changes occur after the period of 20 to 25 years (Purovi¢, 2001).
In addition to being radioactive, DU is also chemically toxic, a fact that should not be over-
looked as DU’s chemical toxicity is much higher than its radioactivity, causing various health
issues including changes to the kidneys, liver and lungs (Andelkovi¢ Luki¢, 2015, p. 113).12

In order to estimate the extent of the effects of depleted uranium on these devastating statistics,
the Serbian government established a Commission of the Serbian Parliament to investigate
the consequences of NATO bombings. The Commission’s main mandate is to establish the
incidence of the so-called ectodermal tumours in children aged 1 to 5, the incidence of blood
malignancies in children aged 5 to 9, and the incidence of brain tumours in children aged 9 to
18. The Commission’s preliminary results have shown a high frequency of these diseases, with a
prevalence of blood malignancies in children aged 5 to 9 (Beta, 2019).

Also, according to Slobodan Cikari¢, during NATO’s bombing campaign 18,600 Bq of DU per
inhabitant were released into the environment (the allowed maximum being 0.4 Bq per litre of
drinking water or 80Bq per inhabitant a year), resulting in arise in morbidity and mortality from
systemic tumours/leukaemia/lymphomas. The mortality from malignant tumours among Serbia’s
inhabitants (of both sexes and all ages) went up from 468 in 2001 to 1,216 in 2014 (Jovanovi¢,
Petkovi¢, Cikari¢, 2012).
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However, since 1998 there have been no records in the registry of the Institute of Pub-
lic Health on new cancer cases and cancer deaths for the province of Kosovo and Meto-
hija, which took the brunt of DU bombings. The complex political situation precludes any
research, on top of which studies by authors from this region are extremely scarce.

The data from this geographical area are of extreme importance when having in mind
the research about the correlation of used DU ammunition and ethnic structure in the
FRY. In this research, Stevanovic et al. state that NATO used 87.5% of the DU projectiles
in Kosovo and Metohija, as well as that “determined spatial distribution of DU projectile
seriously and lastingly contaminated the living space of Albanians in Kosovo and Meto-
hija” (Stevanovi¢ et al, 2015, p. 1599). One of the studies reports 7,437 cases of malignan-
cies in the period between 2012 and 2014 with a growing trend (Berisha et al, 2018). Even
so, not once has the issue of linkage between DU and cancer been raised, since NATO is
considered an ally in this part of Serbia. The situation is similar in Montenegro, which was
a constituent state of the FRY in 1999. No relevant studies have been conducted and, since
Montenegro became a full member of NATO in 2017, the motion proposed by the Oppo-
sition in Parliament in May 2019 to set up a commission that would investigate the conse-
quences of NATO bombings was voted against.

Besides the consequences on health, it is necessary to look at the social and economic
consequences of cancer. As was stated by Rokvi¢ et al. “health risks have an impact on state
and social cohesion affecting both their macro and micro dimensions. On the macro level
the consequences are seen in a declining domestic growth, reduced economic prosperity,
serious challenges for health and educational institutions, etc. On the micro level, it is the
individual and his family that endure the most of the many negative consequences of expo-
sure to a health threat” (Rokvi¢ et al. 2016, p. 1143). The increase in numbers of new can-
cer cases certainly did influence the economic prosperity and costs. For example, the eco-
nomic burden of cancer in the US is approximately 1.8% of GDP and in the EU 1.07% of
GDP (The American Cancer Society, 2019). Unfortunately, these kinds of research in Ser-
bia are scarce and mostly refer to medical expenses, and not to the lost productivity due
to morbidity and premature death, while there is practically no research on social aspects.

shows the results of research of costs of cancer treatment in Serbia from 2005
to 2015. Unfortunately, we cannot compare these data to data before the NATO aggression
because the calculation of costs is applied since 2000, when Organisation for Economic
Co-operation and Development (OECD) established the System of Health Accounts and
developed the Guidelines to Improve Estimates of Expenditure on Health Administration
and Health Insurance (Gaji¢-Stevanovic et al., 2017).

Discussion

The first large-scale usage of ammunition with depleted uranium and the associated
development of the so-called Gulf War Syndrome gave impetus to a substantial number of
studies that analysed impacts of DU on human health. However, members of the scholarly
and professional community have not been able to come to an agreement on its harmful
effects. On the one hand, numerous studies have disproved any link between DU ammuni-
tion and Gulf War Syndrome, specifically cancer development, but on the other hand, it is
widely believed that the studies conducted were limited to only a small percentage of vet-
erans, whereby the chances of detecting cancer and other health disorders were reduced.
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In addition, experimental research into the impacts of DU on health has proved that DU
causes kidney cell toxicity in vitro and has genotoxic effects in vivo. The research has fur-
ther linked DU with genomic instability manifested as delayed reproductive death, forma-
tion of micronuclei, genotoxicity in the reproductive and erythropoietic systems, and tera-
togenic effects with mutagenesis and chromosome aberrations.

After NATO’s 1999 aggression against the FRY, during which DU ammunition was
used, the world’s attention was caught by a new - Balkan - syndrome. Cancer incidence
and mortality among the Italian peacekeeping troops who were tasked with clearing the
contaminated areas in the Balkans led to the identification of this syndrome.

Leaving aside the peacekeeping contingents who were only briefly deployed on Bal-
kan territory, the real issue here is the impact of DU on the population of Serbia as well as
the neighbouring countries. Studies conducted in Croatia, Bosnia and Herzegovina, Ser-
bia, and Greece have all shown an increased frequency of chromosomal aberrations and
a higher cancer incidence in the sample population. As these studies consider DU to be
only one among many other causal factors in cancer development, this review article also
looks into the bombing of industrial and chemical facilities. As a result of the targeting
of industrial and chemical complexes in Serbia, enormous quantities of carcinogenic and
other toxic substances such as polychlorinated biphenyls (PCB), pyralene, benzene, mer-
cury, vinyl chloride, ammonia and phosgene were released into the environment.

Even though DU, or the bombing of industrial and chemical facilities, cannot be con-
sidered the only and sole causal factor in cancer development in Serbia, it has unques-
tionably contributed to the increased cancer incidence. All cancer studies in Serbia show
that the number of new cancer cases and deaths has been increasing year after year. The
mortality rate from malignant tumours went up from 238.8 in 2001 to 305.9 in 2017 per
100,000 of the population. At the same time, besides the health effects, cancer, like other
diseases, leave significant consequences on the economy and social life. Unfortunately,
these researches in Serbia are scarce.

However, we must also point out the limitations of this review article, namely the lack
of studies into the effects of depleted uranium on a larger population sample, the scarcity of
studies written in Serbian and studies on the effects of other hazardous substances released
into the environment in the wake of the bombings, and the absence of any relevant cancer
research and data from the territory of Kosovo and Metohija, which suffered the brunt of
DU bombings, or from the territory of Montenegro.

Conclusion

Depleted uranium, the released carcinogenic and toxic substances, the destruction of
the infrastructure (hospitals, schools, roads, etc.), not to mention the deterioration of basic
living conditions and standards, have all undoubtedly compromised the health of popula-
tions from the bombarded areas, so that twenty years after NATO aggression Serbia shows
an increasing trend of new cases of malignant diseases. Although DU cannot be consid-
ered the sole factor in the increased cancer incidence, research has confirmed its negative
impact on human health. The question of whether there is a connection between DU and
cancer calls for serious and objective studies that must be free of political bias; in other
words, studies that will not allow the truth to be swept “under the carpet of DU” (Ajdaci¢
& Jaksi¢, 2002, p. 852). Also, some serious research about the influence of cancer on the
economy and to welfare is necessary.
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ITPMJIOT / APPENDIX

Table 1: Possible health effects of the substances released into the environment after the
bombing of industrial and chemical facilities (Gopal & Deller, 2002)/
Tabena 1: Moryhe sgpaBcTBeHe MOCIeAuIie MaTeplja UCIIYIITEHNX Y XXMBOTHY CPEUHY
HaKOH 60M6apyi0Barba MHYCTPYjCKO-XeMIjCKmX nocTpojera (Gopal & Deller, 2002)

D . Industry/ Released substances/ | Human Health Effects/
ate/ Qatymn | City/ Tpag " . ;
HOycTpWja WcnywTreHe matepuje | Mocneguue no 3apasibe

12 April 1999 |Pancevo/ |NIS oil refinery/ | Crude oil and Oil Hematopoietic, hepatic, renal,

17/18 April MaHueBo |HadtHa products (estimated |and pulmonary abnormalities.

June 8, 1999/ paduHepuja release 80,000 metric | Crude oil is a known teratogen

12.anpun HNC tons)/ and can cause birth defects

1999. CnpoBa HadTa n and changes in foetal

17/18. anpun, HadTHW npoussoan |development./

8.jyH 1999. (npema npoueHama | Mopemehaju xemaTtonoese,

WCMYLUTEHO je OKO jeTpe, 6ybpera n nnyha.
80.000 ToHa) CnpoBa HadTa je no3HaTu

TepaToreH 1 MoOXe JOBeCTV 0
nopemehaja y pa3sojy detyca
n ypoheHe aHoManuje.
Benzene componentis a
known carcinogen./
JenaH op HadTHUX jefntbersa,
6eH3eH, je KaHLieporeH.

15/16 April, | Pancevo/ | Azotara Ammonia (estimated | Causes eye, skin, and

17/18 April, | MaHueBo |chemical release 250 metric respiratory problems.

1999/ fertiliser tons)/ Chronic exposure can lead to

15/16. anpun, factory/ AmoHwujak (oko 250  |liver disorders./

17/18. anpun An Xun TOHa) M3a3mBa nputaumje oka, Koxe

1999. »A30Tapa” 1 pecnupaTtopHe npobneme.

XpOHWYHa U3NOXKEHOCT
aMOHMjaKy MOXe [JOBeCTu 0
nopemehaja paga jetpe.
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15/16 April,
17/18 April,
1999/

15/16. anpwn,
17/18. anpun
1999.

Pancevo/
MaHueBO

Petrohemija
petrochemical
plant/
Mabpurka
BUHWII-XN0pUS,
MOHOMepa/
xmn
MeTpoxemuja

Vinyl-chloride
monomer (estimated
release 460 metric
tons)/

MoHomep BuHUIA-
xnopuaa (oko 460
TOHa)

Phosgene (no data
for estimated release
metric tons)/
®o3reH (Hema
nopgaTaka KosmKko je
UCNYLITEHO TOHA)

1,2-dichloroethane
(estimated release
2,100 metric tons)/
1,2-guxnopoeTaH
(oko 2.100 TOHa)

Mercury (estimated
release 8 metric
tons)/

Mwnea (oko 8 ToHa)

Vinyl Chloride is confirmed
human carcinogen. Chronic
exposure can damage liver and
central nervous system./
Bunwnn xnopug je
perncTpoBaHun KaHLeporeH.
[lyroTpajHa 13n0XeHoCT Moxe
nosectn o owTtehetba jeTpe n
LieHTpaJIHOT HEPBHOT cUCTeMa.

Irritant to eyes, skin, and
respiratory tract; fibrosis of the
lungs; lung oedema./
Nputrpa ouu, Koxy un
pecnupaTopHu TPaKT; LOBOAN
0o $nbpose n egema nnyha.

1,2-dichloroethane is
classified as a probable human
carcinogen. Acts as a central
nervous system depressant./
1,2-AnXnopoeTaH je
permcTpoBaHu KaHLIepOreH.
[Jenyje Kao genpecaHT Ha
LleHTPanHN HEPBHN CUCTEM.

Damages central nervous
system. Eye problems and
skin disorders from chronic
exposure./

OuwrTehyje LeHTpanHu HePBHM
CUCTEM, OUU U KOXKY.
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Number of new cancer cases in Central Serbia (by sex) 1990-2015/
Bpoj cnyuajeBa HoBoObGOENX Of paKa Yy LeHTpasHoj Cpbuju, npema
nony, 1990-2015.
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Chart 1: Number of new cancer cases by sex in Central Serbia, 1990-2015 (Institute of
Public Health of Serbia “Dr Milan Jovanovi¢ Batut”, 2002, 2012, 2013, 2015, 2017, 2018)**
Ipacuxon 1: Bpoj cnyuajeBa HOBooOOIeMNX OF paka y LeHTpanHoj Cpbuju, mpema
oy, 1990-2015. (Institute of Public Health of Serbia “Dr Milan Jovanovi¢ Batut’, 2002,
2012,2013, 2015, 2017, 2018)™

Number of cancer deaths in Serbia (by sex) 1999-2017/
Bpoj cnyuajesa ympnnx oa pakay Penybnmum Cpbuju npema nony, 1999-2017.
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Chart 2: Number of cancer deaths by sex in Republic of Serbia, 1999-2017 (Institute of
Public Health of Serbia “Dr Milan Jovanovi¢ Batut’, 2020, p. 11)**
Ipadukon 2: Bpoj ciryuajeBa ymprnix o paka y Perry6nuun Cp6uju npema noiy,
1999-2017. (Institute of Public Health of Serbia “Dr Milan Jovanovi¢ Batut”, 2020, p. 11)'¢

13 Data for central Serbia, without the Autonomous Province of Vojvodina and the Autonomous
Province of Kosovo and Metohija.

! Tlopauy 3a uenrpanny Cp6ujy, 6e3 AIl Bojpoguna u AII KuM.
15 Data for Republic of Serbia, without the Autonomous Province of Kosovo and Metohija.
16 Topraum 3a nentpanny Cp6ujy, 6es ATl Kocoso u Metoxuja.
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Table 2: Percentage of cost of cancer in Serbia from 2005 to 2015 (Gaji¢-Stevanovic et. al, 2017)
Tabena 2: ITporenaT TpokoBa Be3aHux 3a paxk y Cp6uju og 2005. go 2015. roguue
(Gaji¢-Stevanovic et. al, 2017).

Year/ Total costs in euro (€)/ Costs allocated to cancer/
lfopuHa YKynHu Tpowkosu y EUR TpolKoBY Be3aH 3a KaHLep
2005 949,967,138 9.49%
2006 1,217,247,522 8.48%
<= HA3AJI 2007 1,526,922,066 8.33%
2008 1,607,189,769 8.24%
4= BACK 2009 1,503,321,134 8.88%
2010 1,434,464,541 10.0%
2011 1,488,057,711 8.90%
2012 1,477,505,475 10.07%
2013 1,563,050,128 10.84%
2014 1,547,596,600 10.62%
2015 1,580,853,941 10.13%
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