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AOcTpaKT

B Hacrosimara nmyOnukanus apryMeHTHpaMe IPUYUMHUTE, MOpPaJd KOUTO HE € Bb3MOXKHO
na Oble pazpaboTeHa e(peKTHBHA BaKCHMHA NMPOTUB KOBUM, Thil KaTo NMPUYMHUTENAT Ha
KOBH/JI HE € BUPYC, @ HAHOYACTHIIA.

ToecT KoBUA HE € ,,BUPYCHO 3a00JIIBaHE™, KAKTO J0OCETa Ce€ TBBPAEIIEC, & HAHOTOKCHUKO03a
— OTpaBsHE ¢ HaHOYaCTHUIM/XuMudeckn THEBMOHUT J60-J90. 3atoBa He € BB3MOKHO Ja
Obae pa3paboTeHa BaKCHHA IMPOTUB MPUYUHUTEIIS Ha KOBHJI, Thil KATO TOBA M300III0 HE €
BHPYC, a HAHOYACTHIIA.

Kiawo4oBu 1ymu. HaHOTOKCHKO3a, HAHOYACTHUIIA, BUPYCHA €THOJIOTHUS
YBOa

Hacrosimata cratust € BabXxHOBeHa OT myOnukarusata Ha PoOept SIHr — meTa aHanu3 Ha
Hag 1700 HaydyHu MyONMKaIlMU, PA3MJIeKIANIM 3all0 BaKCMHUTE MPOTHUB KOBUJ HE ca
e)eKTUBHY M IMAT MHOYECTBO CTPAHIYHH e(eKTH .

[Ipu aHanu3 Ha IUTUPAHUTE HAYYHHU CTATUU 3a0elsa3axMme, Y€ BCUUYKU IIUTHPAHU aBTOPHU
mpearnoiaraT mo nojapazOupaHe, 4ye MPUUMHHUTENAT HAa KOBUJ € ,.Bupyc”. Ho HaydeH u
MEJIMIIMHCKU (PAKT € Y€ BCE OIlle HsAMAa BUPYCEH M30JIaT Ha KOBHJ, M Y€ TPUUNHUTEIST Ha
Ta3u uHQpeEKnus He nokpuBa noctynatute Ha Kox. Toect Bcuuku Tesu 1700+ aBTopu
npuOBP3aHO BBH3MPUEMAT HJIEATA 33 TOKA3aHa BUPYCHA €THOJIOTHS Ha KOBU HHPEKIIUATA.
B nuto eqno ot nutupanute 1700 uzcnenBanus He ce B3eMa MOJ] BHUMaHUE, Y€ MOJO0HH
CUMITOMH MoOraT Ja ObJaT NMPUYMHEHUW OT Hai-pa3HOOOpa3HM MATOTCHH — IPHOHU,
HAHOYACTHIU U T.H.

Jduckycus

Yogemkara KJIeTKa MPOU3BEXJa aHTHTENa HE CaMO Cpelly BUPYCH, a M Cpelly Haii-
pa3HoOOpa3Hu MATOTEHU: IPUOHU, CIICKTPOMArHUTHA PaIUallvs, HAHOYACTHUIIN, OAKTEPHH,
XUMUYECKH TOKCHMHU M MH.JAp. TOECT HAJIMYMETO Ha aHTUTEJa M300II10 HEe JOKa3Ba, ue
OpraHu3MbT ce € cpeman ¢ Bupyc. [logodHn cumMnToMu (AByCTpaHHA OPOHXOITHEBMOHUS,
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(beOpumuTeT, CBETOBLPTEK, JINIICA HA OOOHSIHUE) ce HAOII01aBaT U MPH HAHOTOKCUKO3a,
pu OepriIno3a U IPU XUMUICCKU TTHEBMOHMT.

Koraro nuBata Ha Hacumane c¢ Hanowactunu (Al, Be, V, Cr, Pb, Ni, u npyru
HAHOAEPO30JIM) BbB Bb3/1yXa, BOJIaTa M B YOBEIIKUS OPTaHU3bM Ca BUCOKH, HACTHIIBA TaKa
HapeueHaTa ITOJIMOPTaHHA TOKCHKO3a W IOJIMOPTaHHA HEIOCTaThYHOCT, KOSITO MHOIO
Hao005Ba CHMITOMUTE Ha KOBUA. B IOCThIIHATA HH JIMTEpATypa 0 TO3U MOMCHT HHE
HE HaMepuxMme NyOsuKyBaHa TudepeHIIMAIHA JTUarHo3a MEXIy XUMHUYCCKHA ITHEBMOHHUT
(6epunmosza) ¥ KOBHI.

@ur.1. EnextpoHHa Mukporpadus Ha pa3IMdyHd HAaHOYACTUIU

Bceku Bupyc (ecTecTBeH WM 1a0OpPaTOpHO CH3/AaNIEH) T'yOU CBOSITA BUPYJICHTHOCT TIPH
cpela cbC CTaJHUA UMYHUTET. JIOKaTo HAaHOYACTUIUTE BMHATH 3ala3BaT CIOCOOHOCTTA
CH Jla IPUUYUHSABAT ropen3dpoeHnTe cumntoMu. ETo 3a1o Bede moBeue OT ABE TOJIUHU CE
Ha0J1I0/1aBa MEPCUCTUPAII0 BUCOKO HUBO Ha ,,3apa3eHu ",

Hanouactuiure npuindar MHOTO Ha BHUPYCH: T€ WMAT ChHIIUTE pa3MepH, MOrar ja
NPUYUHSIBAT CHIIATE CHMIITOMH, HO 3a pa3iiika OT BHUPYCHUTE BHHArW 3ara3Bat
CIOCOOHOCTTA CH Ja MH(MEKTUpar.

[lonacrosimiem MHOTO 3a0oisiBaHUS, BKJI. pak M JAua0eT ce JIeKyBaT YCHEIIHO C
HAHOYACTHUIM, HO TIO CHIIWS HAYMH MHOTO CHMIITOMH MOTAT Ja ObJIaT MpeIu3BUKAHH C
HAaHOYAaCTHUIH, B .T. 4 U HAa KOBU/I, 3aBUCH OT TOBA 10 KAKbB HAYHMH €A NMPOrpaMHpPaHu
caMHTe HAHOYACTHUIIHU.



ToBa e HaHOYaCTHIIA,
a He ""BHpyc"

@ur. 2 Taka Hape4YEeHUAT ,,KOBUJ * C€ MIPUUMHSIBA OT HAHOYACTHIIA, @ HE OT BUPYC

J10 TO31M MOMEHT HHUKBJE B CBETA HAMA BUPYCEH M30JaT Ha ,,BUpyca’ Ha KOBUJ, HUTO UMa
IIPEACTaBEHAa W MpPHUETA OT HAYYHUTE CPEAM ,,ITbJIHA TEHOMHA CEKBEHIMUS Ha ,,BUpyca‘.
ToBa e Taka 3aI10TO IPUYHUTENAT HA KOBUJ HE € BUPYC, @ HAHOYACTHULA, KOITO MHOT'O
[IPUJINYA Ha BUPYC, @ HAHOYACTULUTE HAMAT I'€HOM.

ETo 3amio edexkTuBHa BakcHHaA He MOXKe J1a ObJe pazpaboTeHa. 3aToBa TEUHOCTUTE, KOUTO
ce MHXXEKTUpAT Ha Xopara, HEe Npeana3BaT M ,,BAKCHHMPAHUTE OTHOBO CE€ 3apassiBar.
Hanpumep B buarapus no ssayapu 2022 uma 178 000 ,,3apa3eHn’ ¢ KOBUA, BBIPEKH, Y€ ca
,,BAKCHHMAHMU‘ NIPOTUB KOBUJ. ToBa € Taka, 3all0TO HE MOKE J1a MMa BaKCHHA IPOTHUB
OTpaBsiHE C HAHOYAaCTULM. Bce eHo 1a MMa BakCHHA NPOTUB OTPaBSIHE CbC CUIIMKATH WIIN
BAKCHMHA NIPOTHUB M3TrapsHE HA KOTJIOH. Taka HapedyeHWUTE ,,BAKCMHM® HE Ca BAKCUHH, a
OINEpAallMOHHM CHCTEMH, KOUTO BBBEXJAT rpadeH OKCHA B TIOTO Ha uoBeka. [lox
BB3JICCTBUE HaA TemIeparypara Ha TsUIOTO, 4YacTULUTe TpadeH OoKcuja ce
caMOOpraHu3Hpar, oOpa3yBallkl HAHO-MpeXa, Tbil HapeueHuss HaHO-UHTepdeiic.
Hanmnumnero Ha rpadeH oKCHI B OpraHu3Ma MpUYMHSABAa HEOOpaTUMU IIETH, €TO 3aIl0 UMa
Hag 1700 HayyHM CTaTHM, KOMTO M3CJEIBAT PA3NMYHUTE HEOJAronpusTHU CTPAaHUYHU
eeKTH MpH BaKCUHUPAHUTE (BWXK. MUTHpaHUs Ha cTp.l mera ananmu3 Ha PobGept SHr).
Yeunusta Ha te3u Haa 1700 aBTopu ca HampasHH, 3alI0TO CE€ OKa3Ba, Y€ MPUUYMHUTEIAT
Ha KOBMJI HE € BHPYC, 4 HAHOYACTULA U ,,BAKCMHUTE HE Ca BAKCHUHHU, a ONEPALMOHHU
CHCTEMHU, BbBEXK Al Junuaau Hanouactuy 1 uPHK B woBemkoTo Ts10. ToecT BCUUKku
te3n 1700 HayuHu myOaMKalMy U3X0XKAAT OT HempaBUiiHA 0aza, MpueMaiiKi Ha JOBEpHE,
4e cTaBa BBIIPOC 3a ,,BUPYC™ U 3a ,,BAKCUHHU"".

ITpoTOKOIBT 32 ,,JiedeHHe" Ha KOBU-MH(ELKHUATA B IOBEUETO OOIHULIU € a0COIIOTHO
MOTPEIIEH, JOPU CMBbPTOHOCEH. OOMKHOBEHO MALIMEHTHUTE Ca ,,JIEKYBAHHU * C KUCIIOPOA U
aHTUOMOTHUIM — U ABETE NPOTUBOIOKA3aHU IIPU HATpaBsiHE C HAHOYACTULM. ToBa
JOII'BJIHUTEINIHO BJIOIIABA ChbCTOSIHUETO UM, 3a1II0TO AaHTUOMOTULIUTE BHACST



AOI'BJIHUTECIIHA TOKCHUKO34a, a TP HAHOTOKCHUKO3a € HGO6XOI[I/IMO TOYHO O6paTHOTO -
JCTOKCHUKAIHA. BxmrouBaHeTo Ha HN3KYCTBCHA BCHTUWJIALIUA (KI/ICJ'IOPO,Z[) JOIIBJIHUTCIIHO
nusraps 6pOHXI/ITe, KOHUTO BCYC Ca TPaBMHUPAHU OT HAHO-YACTUIUTC.

3aKkJIrUYeHue

EdexruBHa BakcuHa cpelly T.Hap. KOBHJ HE MOXe Ja Objae pa3paboTeHa, Thil KATO He
MOe [a ChIIeCTBYBa BAKCHHA Cpelly HAHO-TOKcHMKO3a. ToBa € Bce eAHO Ja ce
pa3paboTy BaKCHHA Cpelly uirapsHe Ha KoTjioH. [lo Hame MHeHHe TpsAOBa CrenIHo Ja ce
MIpOBEJIe HaAyYHa AUCKYCHS U M3CJIEJIBAHE Al MPUYMHUTENAT Ha KOBUJ IEHCTBUTEIHO €
BHPYC WIH C€ Kacae 3a HaHOYacTHIIa. 3a Jla ce MOJIOMOTHE HAyYHOTO pa30upaHe Ha TO3U
npobsem, TpsiOBa Ja ce U3MO0I3BaT KOPEKTHUTE TEPMUHU: HE OMBa MOBEYE MMAaTOTE€HA J1a ce
Hapuua ,,BUpyc®, a HaHoyacTuua. Cpuio Taka He OMBa 3a MHKEKLMUTE J1a C€ M3IO0JI3Ba
TEPMUHBT ,,BAKCUHHU', ThI KaTO MPABWJIHHOTO Ha3BaHUE € OINEpallMOHHU CHCTEMHU C
rpaden okcun. M3mon3BaHETO Ha MPAaBUIHUTE TEPMHUHM OM MOJOOpPMIO B 3HAYUTENIHA
CTeTeH pa30MpaHeTo U pelIaBaHeTo Ha HayyHUs Npo0seM, Ipe KOMTO cMe U3IPABEHH.
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