Anexcanpap P. Jlykuh' 167:578.82/.93

VIHCTUTYT 3a HONMUTIYKE CTYAUje 001:1(09")

Beorpag (Cpduja) Hayuna iionemuxa

ITpummpena 05/12/2022

Banentuna C. Apcrh Apcennjesnh? Vsmemena 23/01/2023

Ipyurso MeguunHckux Mukosnora Cpduje ITpuxsahena 23/03/2023

Beorpag (Cpduja) doi: 10.5937/socpreg57-41592
JIOTMKA N1 HAYYHU METO[.

BMPYC 1 MO3AUNYKA BOJIECT IYBAHA
- IIITA 3HAMO O MTHOEKTUBHVIM ATEHCVIMA

Caxerak: Y 0BOM pajy, Ha npuMepy oTkpuha BMpyca U3 UCTOpUje HayKe y eKcIle-
pPUMEHTUMA H ] MBaHOBCKOI‘, ayTopu I/ICTpa)Kyjy Ha KOjI/[ Ha4YMH (byHKLU/IOHI/IHIC HayIHO
UCTpaKMBambe I KaKO IIOCTEIICHO JOJIasy Jo Ipeodpakaja HaydHe KOHLeNIje Koja du
MoIJIa Jla ce ofipefiv Kao Bafajyha mapaaurma. ITourryjyhm oridke 1 Hay9HOMeTOJO/IOMIKe
IpyHIIIe, VIBaHOBCKM je CBOjUM pajioM, JyropodHo I7efajyhu, foseo no orkpuha Bupyca
Ka0 CaCBVIM HOBVIX areHca I TVMe 10 PeKOHCTPYKIMje mapafurMe o dakreprjama Kao Haj-
CUTHVjUM )XMBUM U3a3uBadnma donectun. TuMe je HOIPIHEO OHOMe LITO ce y ¢rmozodujn
Hayke ofipehyje kao Hayunu pact. KoMmapaTBHOM aHaIM30M, Ha IIPUMePY 3alITUTHIX
Mack, mokasahemo f1a je jaHac MpuCyTHa TeHAEHIMja Ja ce OCHOBHU ITOCTY/IaTH HayYHOT
pama KOjI/I HonpasyMeBajy KPUTUYKO NPENCIINTUBALE U MOI‘thOCT OIoBpraBama BUIIE
He IIOITYjy Y JOBO/bHOj MEPHL.

Kipyune peun: Bupycu, Mo3andka donect fyBaHa, nHOpeKIje, HayKa, fefyKIuja

Cwmaitipa ce 00u4HO ga cy jacHu oHu TiojMo8U KOg KOJUX cmo y citiaey ga
{Ha4HO 0gpegumo cee OHe TiojeguHaune tipegmeiiie Koju cy odyxeaheru
ruxosum odumom.... Hacyipoiti itiome, HejacHu iojmosu Su dunu oHu
4uju HAM je 00UM HegosowHo ogpeheH, aKo ga HUCMO YeeK y CIllarby
ga 0gnyuumo ga nu o1 06yxeatia unu He 08yxXeaiia Hexu ipegmeri...
Ha tpumep, cuhywnu usasueauu ussecHux Sonecitiu — 6upycu — umajy
ocobuHe U Juse U Hewuse Maitiepuje, OHU ce HANA3e HA ipanuuu usmely
HUs0I u Hexusol céetia. Axko supyc ydpojumo y suso Suhe, ocitiaje
HejacHo Kaxo jegro xueo Suhe mose ga Kpucimianuuie, U ga u36ecHo
8peme He Tioka3yje 3HaKe usmeHe mailiepuje, pa3sMHONABAIbE, HUILU
ukaxee gpyie akiliu6HOCHIY, 3 WA je BUPYC CHOCOOAH.

Muxauno Mapkosuh

! aleks.lukic@mail.ru
*  mikomedlab@yahoo.com
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YBOJI

Hujenna gedmanmja o caa Huje afeKBaTHO OfjpefIa IITa Cy BUpycH. Bupyconosn,
cnepehu JIBoda (André Michel Lwoff), oduuno kaxy ,Bupyc je Bupyc®,’ mro u Hema
Hay4Hu cmicao. C jefHe CTpaHe, BUPYCU MOTY Jia Ce TPEeTUPajy Kao >KMBOTHU 0OIMIIN,
jep MMajy cnocoOHOCT fia ce MyITUIUIMKY]Y, la IpeHoCe TeHeTCKe MHpOopMaInuje 1 fa
eBONMyMpajy. Mebytum, ¢ ipyre cTpaHe, BUPYCH CYy HEXKMBHU jep HeMajy KOMIUIETHY 1 ca-
MocTanHy henmjcky cTpyKTypy Koja je y OCHOBY OHOTa IITO Ha3MBaMo >XMBUM duhuma
nmn opranusmmma. Takobe, Bupycu nmajy crmocodHoOCT Kpucranmusanuje, mro hemjckn
opraHmamu (KuBe jefHKe) HEMajy.

3a pasnuKy of BUpYyca, Y CBOjoOj jefHONeNNjcKoj CTPYKTYpu daKTepuje MMajy KOM-
IUIeTaH CUCTeM KOjy MM je HeOIIXOfaH 3a pelIMKalyjy, a HajBehn dpoj mux Moxxe fa ce
Pa3MHO>KaBa CaMOCTAJTHO, BaH IPYTMX KUBMX he/njcKux cycTeMa, ITO je KapaKTepyCTHUKa
U IPYTUX, CIO>KeHjUX MHGEKTUBHMX areHca (I/bUBa U ITapasuTa).

Cse 10 Kpaja 19. Bexa cMaTpaino ce, MehyTum, ga cy daxrepuje HajCUTHUjU KUBU
SHTHUTETY M3a3MBauy pasnuuuTux donectn.! buna je To Brafajyha HayuyHa mapagurma
y T0j odnactu, a [Tacrep (Louis Pasteur) duo je jenan oxn mweHux Bogehux sacTynHuka.
Y ToMm cMmmcny mucao je: ,[oBopure, ako xohere, o TpoBamy. Hampasure Ty xumnoresy,
npuxsaTaM je. He mosHajem MexaHmsaM cMpTy off S0 Koje SomecTu BuIlle HEro BY VTN
duIIo Ko ApyTH, He BUIIE HETO IITO 3HAMO MeXaHU3aM >KMBOTa. [oBOpHUTe 0 OTPOBY, aKO
xenmure, amu duhere IpUMOpaHM fla lofiaTe fja, aKO OTPOB M3a3yBa CMPT, MUKPOJ je Taj
koju ctBapa orpoB” (Pasteur, 1880, untupano mpema: Cavaillon, 2022).

[Tapagurma je BeoMa KOMIUIEKCAH IojaM Koju y ¢punosodujy Hayke yBoay Tomac
Kyn (Thomas Kuhn) u nopez ¢puno3odcko-HayqHOT MMa U COLVIOIOMIKI U TICHXOTIOLIKY
acnexT. OHa IpeficTaB/ba Baafajyhy HayuHy Teopujy (Mam CKyI Teopuja), almu u MeTadu-
3MYKY KOHIIEIIVjy Koja HayuHunyMa omoryhasa ,Mopen-npodineme” u ,,perrema’. OBa
TeopMja CTOj| y OCHOBM ONIITeNprxBaheHNX cTaBoOBa Hay4He 3ajefHuIe y ofipehenoM
BpEMeHY KOji CBOjy apTUKY/IAIMjy Ha/ase MPeBaCcXOfHO Y (BUCOKO)IIKOICKUM YIIOeHM-
IVIMa U MCTPaXKMBa4YKuM mydnmkanyjama. Kao TakBa oHa je de facto HemomuprpyBa, cBe
JIOK Ce He TI0jaBM HeKa HOBa CMeJIa TeopHja kKoja ou, kako du To KyH pekao, mpefcrapbana
PEKOHCTPYKIIV)y CTape Teopuje MM BbeHO YKIU/albe, Ha OCHOBY HOBUX CasHama: ,,IbeHo
IPUCBajakbe 3aXTeBa PeKOHCTPYKIV)Y IPETXOffHE Teopuje, Kao U IpeoliehBatbe IPeTX0f-
HJX YMEEHNIIA, IITO je Y CYIITUHM PeBOMYLMOHAPaH MpolieC KOjU je PEeTKO KaJi Y CTarby
fia M3BPLIM II0jefyHaL, a Hukaza mpekoHoh“ (Kuhn, 1984, str. 47).

Y oBoM pagy hemMo MCTOPUjCKMM IIPUCTYHOM U KOMIIAPATUBHOM aHa/I/30M, Ha IPY-
Mepy oTkpuha BMpyca, Ipe CBera Ha eKCIIepUMEeHTIMa Koje je Bpumo JIMutpuj Jocudopud

> Moro du fa ce kaxe aa je JIBod oBy HeopeheHy TayTONONLIKY AeUHNUIIN}Y M3BEO HA OCHOBY

CBOje KapaKTepusallyje BUpyca Koja je caJjp>Kajia YeTUPY OCHOBHA CBOjCTBA: BUPYCU Ce CacToje U3
camo jegHor Tuna HykenHcke kucenuue (PHK min THK); myntummmkyjy ce momohy HykmenHcke
KICeNUHe; Y IUTamby Cy yHyTaphemjcku oONMuraTHy Mapasuty; usrpaheHn cy of mpoTenHa u Hy-
KienHCKe KucenuHe (B. Markovic et al., 1995, ctp. 2-3).

*  JlaHac je IIO3HATO 1 IIOCTOje Y3POYHMIYM OO/IECTI Matbyl 1 Off BUpYyca: BUPOUY (HYK/IeMHCKe

KICe/IJHE BYPYCa) U IpUOHN (IIPOTEMHCKE CTPYKTYpe BUpYyca).
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VBanoBCKM KpajeM 19. Beka, HACTOjaTH A MOKAXKeMO Ha KOju Ha4MH (YHKI[MOHMUIIE pa-
IIMIOHAJTHO yTeMe/beHO HayYHO MCTPaXKMBakbhe M KaKo MOCTEIeHO JI0Masn o mpeodpaxaja
HeKe KOHIIETIIHje Koja 811 MOT/Ia fla ce ofipesiu Kao Bafiajyha mapaaurma. C apyre cTpaHe,
nokasahemo fia je y faHallbe BpeMe CBe IIPUCYTHMja TEHEHIIMja [l HayKa IIpecTaje Aa
dyne HaydHa, Tj. a ce y HayKy yBOJie TICMXO/IOTU3MH ¥ Jie/Tyje Ha OCHOBY IPeTIIOCTABKIL.
Kao mTo je mosHaro, jour je KaHT mmucao kako ,CBe LITO y TOM MOT/Iefly CaMo IM4M Ha
xumoresy [jecre] 3adpamena poda koja He cMe Jja ce HyAM HM ITO HajHIDKO]j menn (Kant,
1998, str. 10). Kpntnuko mpencnntrBame mpectaje Aa dyfie MoXKe/bHO, a IPUHIIUIIN JIOTHKe
1 Hay4He MeTOZNOJIOTUje CTaB/bajy ce y ofipeheHoj Mepu Ha ctpany. Hayka ce Tako y ofpe-
henom cremeny mpeTBapa y CXOMaCTUUKY JOIMATUKY — OHO IITO je OfYBEK KPUTUKOBAIA.
Carnenahemo Takobe, Kako ce apTHKYINIITY Te TeH/EHIje Ha IPMMePY 3alITUTHUX MacKu,
U3 9eTa ce MOXKe YBUETH M COLMONIONIKA KOMIIOHEHTA Te eNMIEMIOIONIKE Mepe KOjy Cy
CBeTCKe B/Iafie yBOAWIIE y OKBUPY IpornaiieHe mangemuje SARS-CoV 2.

Kako cy oTKpuBeHU BUPYCH U BUPYCHe do/mecT

ITpBOdUTHO, BUPYCHE SOJIECTI YMjH Y3POIHNUIIM HICY OM/IV BU/BUBY IO TA/AIEbIIM
OITUYKIM MMKPOCKOIMMA HAYYHULIM Cy IPUINCA/IN [eTI0BaBY OaKTepHjCKUX OTPOBa
(Ivanosky, 1892).> MHoro xacHuje, ca oTKpuheM e1eKTPOHCKOT MUKPOCKOIIA, BUPYCH CY
nocramm ,BupuBy . CaBpeMeHa dyonoruja oMmoryhna je a ce geTa/bHO M3yde BUPYCH
(y BemtaukuM cructeMuMa >xuBux henuja) u jacHo je yrBpheno ga xan du oy nmanu
CIIOCOOHOCT Ja Ce PeIVINKYJy, dvm Ou momaTu rpyny MH(EKTVBHIUX areHaca Koje u3ydaBa
mukpoduonornja.* OHor TpeHyTKa Kafa yhe y oceT/puBy u nepmucruBHy hemujy (hemmja
KOja ofroBapa oapeheHoM Bupycy), OH KOPUCTH CBe moTeHIujate nuduiupane hennje
momahuHa fa ce perukyje (ocTaje XXuB).

Ja ou ce pasBuia nHeKTUBHA dOJIeCT M3a3BaHa BUPYCOM, daKTepyjoM, I/bBOM
WIN TTapasuToM, Hajuenthe je moTpedHO fa ce 0BU MH(EKTUBHI aTeHCU YMHOXaBajy (pe-
IUINKYjy) Y OpraHM3MYy, Tj. ia ce moBehaBa mIUX0B Opoj y TOMNKOj MepH [ia HaB/IaaBajy
ondpamdene MexaHM3Me UMYHCKOT CHCTeMa 1 olLuTelyjy opranusam cBOjUM IIPORYKTIIMa
(eHsumm, TokcuHM) WK fa Tokpehy MMyHCKM cucTeM fomahiHa Ja fienyje ayTOReCTPyK-
TVMBHO Ha COIICTBEHM OPraHM3aM.

300r TOra je OCHOBHA CTpaTeruja jedermha MHYEKTUBHMUX OOTIECTH JaHAC 3aCHOBAHA
WM Ha IIPYMeHM aHTUMH(EeKTYBHIX areHca Koji Tpeda a pefyKyjy 1bIX0oB dpoj, amu aa
Y TOMe He OLIITeTe OpPraHM3aM YOBeKa, VIU Ha IIPUMEHU UMYHOMO/YIATOPHIUX JIEKOBa
KOju Tpeda [ja cMatbe ay TONeCTPYKTVBHI UMYHCKM 0froBop. Kaxo 3a pasiuky o daxrepnja,
I/bJBA U IapasyTa BUPYCU HeMajy CBOj MeTado/nmnsaM U Kako cy yHyTap hennje sapae-
HOT OpraHM3Ma BeoMa 3amrtnheHn, aHTUBUPYCHU JIEKOBYU YeCTO C BEIMKOM Telkohom

> VIBaHOBCKHU je yHOTpedno 13pas b6axmepuanvhoiii s0.
¢ Ba)kHO je HAaITIACUTY JIa je MUKPOOMOJIOrHja YCKO MoBe3aHa ca eIMAeMUOJIOTjOM Kajia je ped o
upeHTHQUKAIN}Y Y3POIHIKA SOMIECTI, Tj. 1a je ylora MUKpOSIOIOTHje IpecyAHa y BepuduKayjn

enmpemuoronike npermnocraske (Terzin, 1955).
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MOTY fia Ielyjy Ha CMambere dpoja BUpyca, a ia mpuToM He ourrete u hennje gomahnua
(8. Terzin, 1955, str. 14).

I[a /I 3HAaMO IIOPEKJIO BUpYyCa — HayKa HEKaja n cajga

Mako cy MonexymapHa 810/I0THja ¥ CpPOJIHe HayKe 3HAYajHO HaIpefoBae y po-
IIIOM BeKy y Horieny otkprha cTpykType u GpyHKLIUje BUPYCHUX T'eHa, HayKa U [jajbe
MaJjio 3Ha O TIOPeKJTy U IIPaBOj IPUPOAM BUPYCa, a 33 MHOT'O TOTA LITO je MIC/IMIA J]a 3HA,
MCIIOCTABUJIO Ce Jia TOCTOje BeNKa OrpaHnderha. Y To Hac je yBepuo u SARS-CoV (1) n3
2003, a jou Bumie akTyenH SARS-CoV (2) u3 2019. ropune. [Ipema MULUbebY KMHECKIX
ucTpaxusada y pagy odjasmpeHoM 2020, SARS-CoV (1) ,,6eposaitino (nctakao A. JI.) ce
IPeHOCH TIPeKo MMIIMUIIA 1 [udeTke Kao fomahuHa mocpenHuka, Hajsaj 1o YoBeka“
(Chang et al., 2020). Y ncToM UCTpa>kuBamby CIMYHO ce TBpAK 1 3a Bupyc SARS-CoV (2)
3a Koju je yTBpheHa cnmaHOCT of 96% ca BUPYCOM LIMIIMMIIA 03HaYeHNM Kao RaTG13,
IOK ,,ocpenHy foMmahuH Huje jacan®, anu ce Takobhe apeiiiiocimiasma (ncrakao A. J1.) ja
je y muramy asujcku jbyckasal nanronus (Chang et al., 2020).

Mo3sanuka domecT fyBaHa — daKTepujcKy OTPOB VIJIM BUPYC

Camo otkpuhe Bupyca Besyje ce 3a 1892. roguny. Taga je pycku HayuHuk [I. J.
ViBaHOBCKM 00jaBMO paj IMOf HAcIoOBOM ,O fBeMa dosectuma gyBaHa® y 4aconmcy
Iomwotipuspega u wiymapcitieo Pyckor c1odogHOT eKOHOMCKOT ApyILITBa. UnaHaK je miox
HheTOBOT JIBOIOfIVIIIbET MCTPAKMBatba Ha lyBaHCKUM ITaHTakaMa VMneparopcke Huxnrcke
damrre Ha Kpumy 1890. u y doTandkoj madoparopuju ViMiepaTopcke akafgemMuje Hayka
1891. ropuHe. Y TO BpeMe IPOU3BOAba AyBaHa d1Ia je BaykKHA IO/BONIPUBPEHA IPaHa, a
oBe donecTy HaHOCHUIIe Cy BeNMKY INTETY, TaKO fla je HeTOB HAayYHM paji MHUIMPAH TIpe
cBera eKOHOMCKMM MHTepecuma. MebyTum, ca pyre cTpaHe, oBaj paj je 3Ha4ajaH 3d0r
IIPMHINIIA IOTUKE U HayJIHe MeTOZIONOoTHje, Ia heMo ra HeITo feTa/bHIje aHaMM3UPaTH.

OdorneBame gyBaHa O1/I0 je caMo IPOCTa YMEEHNIIA, /N je d1/Ta IToBe3aHa ca eKo-
HOMCKOM IITETOM M 3aTO je IpeficTaB/bana 030M/baH MpodIeM Koju je Tpedamo pemnTn.
Hayunum papioM je Tpedaro fa ce ycTaHOBU Besa usMel)y Te domecTu 1 leHOT y3pOUHMKA.
30or Tora je VIBaHOBCKM IIOCTaBMO M MCIIUTHBAO HEKOMMKO MOTyhix Xumoresa 3a Koje je
BepOBA0 Ja Cy y OCHOBU OBe dormectn, cMarpajyhm a he ce morsppom dap jente of mux
pemmuTy mpodaeM Mo3andke SomecTn gyBaHa.

ITpBo je oxdarno OHe XUIIOTe3€e KOje Ce OHOCE Ha [/bJBE M/IV HA HEeKe JOTAJl Hello-
3HaTe Mambe OaKTeplje, I1a je HACTaBMO Ja CIUTYje XUIOTe3y 0 OaKTePIjCKOM OTPOBY Kao
HajBepoBaTHMjeM Y3POUHMKY OBe domecTn. Y TO BpeMe Herosa XumoTesa dua je Beoma
CMeyIa aKo ce caryefia fyduHa IMOC/IeyIIa Koje je M3asBasia y ja/beM pasBojy Hayke. Hanwme,
OH je TI0JbYy7bao0 J10 Tafa ommTenpuxsaheny mapagurmy o dakrepyjamMa Kao HajMambyM
JKMBUM y3POUHMIIMA QOTIECTIL U OCBET/IMO YT 3a UCTPAXKMBaba KOja Cy CpefHOM 1939.
JIOBeIa JIo TOTa Jia Ce BUPYC BUAYU TIOMONY efeKTpoHckor MyuKpockoma.” To je Suo MykoTp-

7 IIpBe CHMMKe BUpYyCa MO3alKa JyBaHa eJIeKTPOHCKIM MUKPOCKoroM 1939. Hanpasunu cy I'ycras

Kayue, Exrap Idankyx u XenmyT Pycka (8. Kausche et al., 1939).
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TIaH HayYHN IIyT, jep cy HajBehn HaygHMImM Tora 100 dV/M HEMOKOIEed/bYBI 3aCTYITHUIIN
Tese 0 daKkTepujaMa Kao HajMamyM NHPEKTVBHIM areHCHMA.

YIpKoc BeTMKOM TPYAY U eKCIIepMMEeHTaTHOM pajly VIBaHOBCKOT fja M307yje ypod-
HIKa OOJIeCTH Off KOT TI0THYe OTPOBHA M3/TydeBNHa (BEPOBAO je /ja je To HeKa HeIllo3HaTa
dakTepnja), OH TO HMje ycreo. Xumoresa je dua morpentsa. [a umax, mocrymnax meroBor
MCTPaKMBaba KOjJ Ce OTHOCU Ha OfidallMBa-e MU IIpMXBaTake HEKMX XMTI0Te3a Ha/masn
Ce y OCHOBU HAay4HOT Odjalllberba CTBAPHOCTH M II0Ka3yje fia U ,IIoTpeliHe XMIoTe3e
MoTy fia OyIy KOpHCHe.

ViBaHoBCKM je y papy kputukosao Majeposo (Adolf Eduard Mayer) cranosuiute y
Besy ¢ Mo3anykoM donrenthy mysana. Hanme, oH je cMaTpao fa OHa MMa [iBa CTafiujyMa, JOK
je /IBaHOBCKY eKCIIepYIMEHTATHO/ IelyKTUBHO II0Ka3a0 [ CY TO 3aIlpaBo JBe CAMOCTA/IHE
donecru - myBancka Mpiba (Padyxa Ha pyckoM, Pockenkrankheit Ha HemaukoM, Pox disease
Ha eHI7IeCKOM) U MpaMOpHa 0071ecT. 3a OBY IPYTY je IPMXBATMO Ha3MB MO3andKa O0secT,
CNIOKVBILM Ce Y TOM IOI7Iefly ¢ Majepom, Koju jy je Tako Ha3Bao 1886. y OKBUPY CBOjUX
ucTpaxubamwa y Xomauguju: ,C 003upoM Ha 0BO, ja caM 3a MPaMOPHY O0JIeCT 3aJpyKao
MajepoB Ha3sVMB MO3aMIKOT 0d0/bEba, MAKO ITIOf, OBYM MMEHOM PasyMeM CaMo JieO OHOTa
o noppasymesa Majep“ (Ivanovsky, 1892, str. 9). Huje ce, mebytum cnoxuo ca mum ga
je y3po4HMK Mo3andke dorectu dakTepuja: ,Ca ipyre cTpaHe, Tako ydebhere ayTopa, Kao
mTo je Beh pedeHo, cacBuM ce He C/laXKe Ca HerOBYM MUIUbEhEeM Jia Mo3andKa domecT
npousasu u3 3apase dakrepujama“ (Ivanovsky, 1892, str. 19).

Kako je VIBaHOBCKM TeCTHMPAO XUIIOTE3Y
0 dakTepujama 1 MO3an4IKoj domecTu

Tlo 3ax/pyuKa ja dakrepuje He M3a3MBajy MO3anuKy dorecT fyBaHa VIBaHOBCKH je
IOIIA0 Ha OCHOBY Crefiehux eMImpujCcKUX YMbeHNIA:

- areHC HMje BUJ/bUB IIOJl MMKPOCKOIIOM (3a pa3/uKy of dakrepuja);

— arenc mpornasu kpos Illamdepranos nopuenancku gpuntep (dakrepuje He mponase);

- areHC He pacTe Ha XpaH/bUBUM IofIorama® (dakTepuje pacTy Ha XpaH/BUBIUM

IIOJIJTOraMa);

V3 rope HaBeleHOT BU/VIMO fia je BeoMa 3HadajHa yyora lllamdepmaHoBor ¢ure-
pa. OBaj punrep llapn llamdepnan (Charles Chamberland) Hanpasmo je y capapmu ca
[Tactepom (Louis Pasteur) 1884. romune. Iberose HajcutHmje mope duse cy senmuanse 0,1

8 Y nuramy cy BelTauKe HeXXMBe XpaH/bMBe IIOJIOTe 3a M30/1aLlujy dakTepuja Koje je VIBaHOBCKM

KODJICTHO Y CBOM eKCIIEpJMMEHTY. Y TOM IIOITIefly OH Kaxke: ,OCTaJIo je, aKie, Ia ce U30/yje MUKpPO-
OpraHusaM Koju 13asusa doject. Y Ty CBPXY, COKOM 0ff do/mecHuUX dubaka MHOUIMPAo caM pasHe
BelITa4yKe XPaH/b/Be CMece: KYBaHU KPOMIINP, MEeCO-IIeIITOH->Ke/IaTHH, MeCO-TIeIITOH-arap, OyjoH,
ofiBap MyBaHa ca JOZaTKoM 1% menToHa (c/1ado Kycesor 1 IpoCedHor), CTU OfiBap ca JOJATKOM 5%
JKeaTuHa U, Haj3ajl, JyBaH-IIeIITOH-KeNaTVH (Tj. oBap CBEXIX JUCTOBA [yBaHa C TOfATKOM 1% rern-
ToHa 1 10% >xermaTuHa). CBY OBM eKCIIEPUMEHTH, KOjI CY 3aXTeBa/Il MHOTO BpeMeHa 1 TPy/a, Jaiu
Cy HeraTHBAaH Pe3y/ITaT; MUKPOOPIaHM3aM OUMITIE[HO HIIje Y CTAkbY [ja PacTe Ha OBYMM BELITAYKIM
cyrcrpatuma. Vctu pesynrar umasm ¢y 1 MajepoBu IIOKyIIaju 1a KY/ITUBHIIE MUKPOOPTaH/3Me
Ha KoxoBoMm amapary“ (Ivanovsky, 1892, ctp. 21). C apyre crpane, MebyTum, Tpeda Harmacutu fa
BUPYCH MOTY [ja Ce H30IIyjy IIPeKo cucTemMa Xusux hemuja.
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UM U1 HICY MOIJIe fia IIporrycTe dakTepuje 1 apyre henmje (Bemrdnza daxtepuja je 1-10 pm
wit Beha). 3aTo ce cMaTpasIo Aa je TEYHOCT IPOIYIITEHA KPO3 0Baj (riTep OaKTePUOTIOLIKIA
crepunHa. MebhyTum, BUpycu cy HeKONMKO JieCeTHHA ITyTa MakbU Off IIPOCEYHUX daKTepuja.
Bupyc nudnyenne Bennunte je oko 0,1 um (Terzin, 1955) u Bupycu 3ato mponase Kpos
mope oBor ¢puITepa, MITO je VIBaHOBCKY eKCIIepMMEeHTaIHO JoKasao. TeynocT ucuehena
U3 JIMCTOBa 0d0JIe/Ior AyBaHa Kaja npobe kpos lllamdeprnanos ¢unrep dua je n game
nH(peKTuBHa: ,,]IpeMa MOjiM eKCIIepUMeHTIMa, CACBUM oduitheH TAKBOM (QUITpanujoM,
eKCTPaKT ZOdMjeH Off MTMCTOBA AyBaHa KOjU MMajy MO3aIdKy d0IecT, 13a3uBa d0omecT Kao
U eKCTPAKT Koju je Heunrpupan” (Ivanovsky, 1892, str. 19).°

JIormyxy ¥ METOHOMOIIKY UCITPABHO JIOIIAO je 10 3aK/bYUKa JIa je Y INTAby HellITO
IPYTO, aIi MIIaK daKTepyjcke MIPpUPOJie U Taj T3B. PUITpaduIHY IIaTOTeH Ha3Bao je ,dak-
Tepujcku oTpoB“ (Sakiliepuanvioiii 1g). Y ToMe ce mo3Bao 1 Ha Heke Pyose (Emile Roux)
yBUJIe O TOMe [ja MUKPOJIU [Ie/Tyjy IIPEKO CBOjUX CHenUIHNX OTPOBHIX U3/TydeBIHa.
Py je cmaTpao fia je cBaka 3apasa y cTBapy TpoBambe: ,,3apasHa d0/IecT je 3aIpaBo CIydaj
TpOBama OpPraHM3Ma OTPOBOM, Ca TOM Pas3/IMKOM IITO Ce OTPOB Y OBOM CITy4ajy He IpyMa
criorba, Beh ra yHyTap caMor opraHusMa IIpousBofie dakTepuje Koje Cy Ipojpre y mwera”
(Roux, 1891, nurupano npema: Ivanovsky, 1892, str. 16).

Xnmote3y o dakTepyjcKMM OTPOBMMA KA0O Y3pOUHMIMMA dOJIeCTH 3aCTyIaIu Cy
u apyru Hayuuuiu. [Tanym (Peter Ludvig Panum) je Beh 1856. micao o dakrepujckum
TOKCHHMMA, a beprman (Ernst von Bergmann) u IlImugedepr (Oswald Schmiedeberg)
ycreni cy, 1868, eknepyMeHTaIHO fja M30/1yjy MUKPOOHM OTPOB KOju CY Ha3BajIM CENICHUH
cyndar. Famaneja (Nikolai Gamaleia) 1892. 0djaBuo je kbury Ha ppaHI[yCKOM je3UKY IO
HacrmoBoM Les Poisons Bactériens (,,baktepujckn oTpoBu”) y Kojoj mmite fa ce paha HoBa
Hayka — daKTepujcKa TOKCUKOJIOTHja: ,,J13 0BOT CKyIla 4MibeHNUIIa poheHa je HOBa Hayka,
HayKa 0 MUKPOOHUM OTPOBMMA, KOja ICTOBPEMEHO IT0Be3Yje daKTepIoIOrHjy, d11OMOIIKY
xemujy u oty $usnonornjy“ (Gamaleia, 1892, str. 3).

VIBaHOBCKU je, JaK/e, yCTAHOBMO Jia je KO MO3ai4Ke OO/IeCTH JyBaHa HajBepOBaTHIje
y IUTalky MUKPOOHM OTPOB MM HeKa [0 Tafja Hello3Hara dakTepiuja (Marbe Be/TMYIHE)
1a 3dor Tora nponasu kpo3 Illlamdepranos ¢urep. 3aro je cedu xao cnenehn sagaTax
IIOCTABMO TO Ja U30iyje caM MuUKpod. C TM Lm/beM BPIINO je OpojHe eKCIepUMEHTe ca
y3rojeM Ha pas/JIMIUTUM TUIIOBMMA XPaH/bJBE MOJJIOTe, A/ Y TOME HIje YCIIeO.

IecT roguua kacHuje, 1898, xonanpcky HaydHuk M. benjepunk (Martinus Willem
Beijerinck) Takobe mocras/ba xunoTesy a Mosandky O0JIeCT f[yBaHa He Y3POKYjy MUKpPO-
Su. Ox je punTpaduany natoreH ofpenuo Kao contagium vivum fluidum - >xuBu TeqdHu
areHc nHpexyje.

OH je mpBM yHOTpedNo 13pas ,BUPYC" 3a areHce Koji ce MOTy GUITPUPATI U IIOCTa-
BUO K/bYYHY XUIIOTE3Y Ja ,,3apasa, fia O ce pemnpopyKoBasa, Mopa durtu yrpahena y >xuBy
umTorvtasMy henuje, y unje je yMHOXaBambe, Takopehu, macusHo ysydena“ (Horzinek, 1997,
str. 19), aim ce VIBaHOBCKM, Ha>Ka/IOCT, Ca TUM CTaBOM HUje CJIOKIO, YaK je CMaTpao fia
TaKBa XUIIOTe3a IIPeJiCTaB/ba TY>KHO IIOITIAB/be Y Pa3BOjy HayKe.

®  PesynraTu ekclepyMeHaTa, JaTX OHAKO KaKo VX je IpefiCTaBno VIBaHOBCKY, VI3/IOXKEHU CY Y

Tadenu 1 v Tadenu 2.
10" Py je oBe yBuje nsnoxmno Ha MehynaponHom KoHrpecy xurujete u semorpaduje (International
Congress of Hygiene and Demography) y Jlougony 1891. roauHe.
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Hayuna meTogonoruja u roruka:
€KCIIePUMEHT M JieflyKIyja

Jenykiyja je TOrMYKM IOCTYHAK y KOM 3aK/by4aK HY>KHO C/Iefyl 3 IIpeMICca ¥ UMa
Ba)kHY ynory. Tpaxxehn Hay4Ho odjalnmerbe 3a Mo3andky donecT AyBaHa, ViBaHOBCKM
je TpaXMo YHUBep3alHy NOoBe3aHOCT usMely unmeHnIra pasnuanTux Bpcra. Kako je To
9rHNO0? Y CBOM OfidanMBamby XUIIOTe3e 0 daKkTepujaMa Kao JUPEKTHNM y3pOUYHUIINMA
donecTi, DefyKTUBHO je pa3pajuo CBoje eKcIepuMeHTe. XuIoTesa o dakrepujaMa Hitje
MorvIa ia mpobe Taj TecT. [Ja MOACETUMO, aTeHC KOjI je MCIUTUBAO HUje MOTao a Ce BUAN
O] MUKPOCKOIIOM, ITPOJIa3uo je Kpo3 GuiTep u Hitje ce pa3MHOXaBao Ha XPaH/bUBO] I10-
Ino3u. MeTononoryja u HaYMH pasMIUIIbakba UM Cy TOTMYKM MCIIPAaBHI. ApryMeHTalI1ja
Kojy je VIBaHOBCKM yHOTpedno fa ofdary MpBy TEOPUjy MOXe Ja ce 310Xy nmomohy
apUCTOTeNOBCKMX cunornsama. (CumornsaM je odNMMK AeTyKTUBHOT 3aK/bydMBamba KOju
Ce CacToju U3 iBe IpeMlice 1 3aK/byuKa. [1o mpaBuIy umMa UCK/bYIMBO TPU PAa3INUnUTa
mmojMa. 3aKk/bydak HY)XXHO crefiu n3 mpemnca.) [Ipnkasahemo Heke odnmyke cumornzama
ITOMONY KOjux ce MO)ke 00jacCHUTH KaKo je /IBaHOBCKM 0Ka3a0/0d0pHo MpeTIoCTaBKe
o0 dakTepujama:

Cae dakTepuje MOTY fia ce BUfie TIOF, MUKPOCKOIIOM.

Osaj aienc ce He UgU 110g OUTAULKUM MUKPOCKOTIOM.

OBaj areHc Huje dakTepuja.

Humrra Behe o mopa IllamdepnanoBor gunTepa He MpoIasu KPo3 mera.

Cee daxitiepuje cy eehe og tiopa Illambepnanosoi punitiepa.

Hujenna daxtepuja He nponasu kpo3 [llamdepranoB ¢urep.

Hujenna daxtepuja He nponasu xpo3 [llamdepranos ¢uirep.

Osaj aienc aponasu kpos Illamdepnanos punitiep.

Osaj areHc Huje daxrepija.

Cae dakTepuje ce pa3MHOXKaBajy Ha XPaH/bUBOj MOJJIO3ML.

Oeaj aierc ce He pasmMHONABA HA XPAHbUBEO] TI0GNO3U.

OBaj areHc Huje dakTepuja.

Vicra aprymeHTaIuja MOe Jia e IOCTaBU U TIOCPENCTBOM JIeAYKTUBHOTL 3aK/bydKa
modus tollens, y xojeM ce HeranujoM IIocCuefuLe y APYroj MpeMIUCH ¥ 3aK/byIKy Herupa u
IIOCTaB/bE€HM YCTIOB:

AKo je areHc dakTepuja, BUY Ce TIOf, MUKPOCKOIIOM.

Osaj aierc ce He 8UgU 110G MUKPOCKOTOM.

OBaj areHc Huje dakTepuja.

Axo je areHc dakTepuja, He iposnasu kpos Illamdepnanos ¢untep.

Osaj aienc tiponasu kpos Lllambepnaros punitiep.

OBaj arenc Hyje dakrepuja.

AKo je areHc 0aKTepuja, pacTe Ha XpaH/bIBYM MOJJIOTaMa.

Osaj aierc He pacitie HA XPaHLUBUM Tl0GLOIAMA.

Ogaj areHc Hitje daKTepnja.

Y cBMM OBUM CITy4ajeBMMa, O1/I0 [ ce y IIPBOj IIPEeMICH TBPAM YHMBEP3aaTHU CY
»CBu S cy P (S je cydjexar y cyny, a P je mpemuxar) mnu nocraspa uMIninkanuja (A->B),
eKCIIepMMEHTOM JI0d1jeHe YMIbeHNIIe YKasyjy Ha TO [ja TpaKeHM! areHc He Moxke fia dypie
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dakTrepuja. Perterse je Morio fja ce mpoHabye Taxo 1to du ce ocrmopnia mpBsa Ipemimca TBp-
hemeM ma mocroje Heke Mame dakTepuje off O Taja IIO3HATUX daKTepHja Koje ce 3aTo He
BIIJI€ TI0f] MMKPOCKOIIOM J1 IIponiase Kpo3 durep. Mebytum, Tesa o mamum dakreprjama
je mpodneMaTuyHa, jep d1 mogpasyMeBana fia ce Te cuhyIrHe dakTepuje He IIOHALIAjy HA
XPaH/bMBO]j OMJIO3M Kao OCTajle daKTepuje, 4uMe Ou ce HapyILINIO OCHOBHO IIPAaBIIIO
JKIBOT CBeTa. VIBaHOBCKM 3aTO ofdaiyje Tedy o daxkTepujamMa U MpUXBaTa KOXEPEHTHY
Te3y o (HeXXMBOM) OaKTepUjCKOM OTPOBY Kao M3ITyYeBMHM KOja Mponasy Kpo3 ¢uirep, He
BUJM Ce KPO3 MUKPOCKOII 1 He pacTe Ha XpaH/bUBO] 1of1031. MehyTum, oHo 1mTo ocraje
Ha dunTepy, a npe GuATpUpara Hamasu ce y coky nuiiha gyBaHa, Tpedano du oHpma fa
cafipXu TpaxkeHe daKTepuje Koje IPOU3BOJIE Taj OTPOB, a BIX, Ka0 IITO CMO CIIOMEHYIIH,
VIBaHOBCKM HUje ycIeo fja (OTKpuje) U30Iyje, TaKO Aa je IPeoCTaIo IOTUYHO pellehe
npodieMa fia €y y NUTamby OTPOBU de3 OffpefHILIE ,,daKTePUjCKI, Tj. BUPYCH, JO 4era je
KacHmje momao benjepuHk.

IlTamdepnanoB ¢urTep U ynora Macke
ToKoM manjemuje SARS COV 2

[ITamdepnanoB ¢uiTep 1 3aIUITUTHE MacKe, Kao punTpupajyhe samrutHo cpencTso
TOKOM IIaHJeMIje, MOTY [ia Ce YIOopefe [03MBabeM Ha eKCIepUMEHTe Koje je BpIINO
VIBaHOBCKM. 3alITUTHA Mepa Hollewe Macke (8110 Koje BpcTe, off oHux Tuma N95, 1o
nmamy4uHux u3 gfomahe pagyuHoctn) u [lamdepnanos ¢punrep Tpedano du fa paje Mo UCTOM
OPUHLUIY U A2 UMAjy UCTY QYHKIN)Y, IITO 3HAYM A OU BIXOBe IIope Mopase fa Symy
HempoIycHe 3a nH(GeKTuBHe areHce. Ha mpuMepy Bupyca y3podHmKa Mo3andke domecTn
[lyBaHa ITOKa3aHo je fia MHGEKTUBHMU areHc Ipoyasu kpos [llamdepnanos ¢unrep jep je
Mam Off mopa oBor ¢urepa. Kaja cy y nuramy Macke Koje Cy caBeTOBaHe Ja ce HOCe
TOKOM IIaHJe€MUje, YMHY Ce Kao Jla OBaj IIPUHIIMII He BaXKUL.

Ha cajry MHCTUTYTa 32 MOJIEKY/IApPHY T€HETUKY VM T€HETUIKO MH)KEHEPCTBO
YHuBepsutera y beorpany croju fia je 3a pasyMeBarme e(pMKaCHOCTU 3aLITUTHUX MAaCKI
BakHO crenehe:

- 1a je Benmmunna Brpyca SARS CoV 2 nameby 0,12 um 1 0,16 pv;

- Jla MacKe ca o3HakoM N95 dnmokupajy 95% dectniia senmmunse 0,3 um;

— JJa XUpYyPpIIKe MacKe, aKO MX HOoCU MHULIpaHa 0c0da, cMamyjy BepoBarHohy fja he

OHa 3apasuTy /byfe y cBojoj okomuuu Institute of Molecular Genetics and Genetic
Engineering [IMGGE], 2020).

Bemmynna nopa Ha N95 mackama je 0,15-0,5 UM JJOK je KOfi XMPYPIIKIMX MacKM OKO 1
um. Kop mmaTHeHux Macku (momahe uspajie) BemrdnHa mope He MOXKe Ce TAaYHO OPENT,
jep 3aBUCH OF CTPYKType MaTepMjaia off Kojer cy uspabere, amm ce Mo>ke IPeTIOCTaBUTH
fla HMje Mama Off Opa XMPYPIIKUX MACKIL.

OuurienHo je, Ha OCHOBY JaTHX IIapaMeTapa, ja Cy Iope KOJ CBUX OBUX MacKy, I1a
wak u ko, Macku Tuma N95, Behe o Benmmunne Bupyca unju npogop tpeda ja crpede.
YKOMMKO ce MpYMeHe TIOTMYKO 3aK/by4MBabe, HayYHa METOfIOMOTYja M eKCIIepYMeHTaTHN
npumep ca lllamdepranoBuM GrITepoM, cllefin fa OBe Macke He MOTY Jla 3ayCTaBe yIa3ak
BUpYCa Y PeCIMPATOPHY TPAKT YOBEKA.
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AprymenTanyja du duma creneha:

CBse 1ITO je Mame Of Iopa 3aITUTHNIX MacK! IIPOJIasy KPO3 HIX.

Csu supycu cy marou 0g ilopa 3aiUUTIHUX MACKU.

CBy Bupycu nponase Kpos 3allTUTHE MacKe.

I1pBa npemica y 0BOM apryMeHTY je ITPeTIOCTaBKa Off Koje Io/1asumo. JIpyra mpemica
je UMIbeHMYKO CTakbe, a 3aK/by4aK U3 HbUX HY>KHO ciefu. Jlak/e, MCTUHUTOCT 3aK/bydKa
YC/IOB/bEHA je BaXKeHheM VMITIMKaIje:

Ako je arenc Mamu of opa QuaTepa, 0Hga Ipoasu Kpos puirep.

3amrtrTHe Macke cy, Takobe, punrepn u nMajy nope ogpebere Benuunte, xoje cy seher
IIpoMepa off IIpoMepa BUpPYca, Te MOf, yCTIOBOM BaKeka laTe MMIUIMKAIJje, OBE MacKe He
Mory OUTH HempoItycHe 3a Bupyce. OBO ce II0ceSHO OHOCH Ha XMPYPILKE U TIaTHeHe Macke.

Y Hay4HOj 3ajefHULIY HeMa OIIIITe CAaIJTACHOCTY TI0 OBOM INTamy. Tpeda y ToM moreny
ImpaBNUTH pas3nmnKy usMmeby Hayke n crpyke. CTpyka IpeficTaB/ba CKyI ofpeheHnx sHama n
BEIITHHA KOjJ MOTY Jja Cé CTeKHY Ha OCHOBY PasHMX YIIO€HMKa I IIPONNCaHe TUTepaType
Ha Be4epmUM KypCceBUMa, y MIKolaMa 1 Ha dakynretuMa. Crpyumann (ekap, iexap,
armoTeKap ¥ Ap.) MMajy 3a LiWb Jja Ce 3aBPIIN HEKY II0CA0 — fla HA OCHOBY YCTAHOB/bEHNX I
IIPOBEPEHMX IIPOTOKO/IA HallpaBe MU MOIIpaBe HEeIlTo, M3/ieve, YIeNuIajy i T. c1. CTpyka
je y ToM cMUCITy 3aBMCHa off Brafajyhe HayuHe mapagurMme. Hayka, ca gpyre cTpane, mpe-
BACXOJ{HO ITOfIpasyMeBa NCTPaXKVBambe I PasyMeBalbe CBeTa, MOWITYjyhi ToruKy v ommry
U CTIeTVjaTHy HayIHY MeTOZIONOTH]Y Ca IMybeM OTKpuha HOBMX IIPaBMITHOCTH Y IPUPOIM
u apywTBy Koje he ce npumemnBarn y onpehennm crpykama. 3aTo 0AroBope 1 0 HOBUM,
IO cajia HEIO3HATUM dOMeCcTUMa, Tpeda TPaKUTHU Off HAyIHIKA, a He Off CTPYUmaKa.
Hageurhemo y ToM cMucity Heke HayuHe pafoBe.

Banr (Yuxin Wang) 1 [ip. JOIUIU CY Y CBOjUM UCTPXXMBambUMAa [0 Pe3ynTaTa Koju
roBope y mpuior Kopunrhemwy 6110 KakKBUX MacKy Kao 3allITUTHOT CPeficTBa: ,, Homemem
Macke, YaK ¥ TUIaTHEHe, IaHCa JIa Ce 3apasy 37[paBa 0coda je y BeIMKOj Mepy CMambeHa y
OBOM OKpY>Xemy BUcoKor pusnuka“ (Wang et al., 2021). Onu, mehytnm, Takohe nctmay ma
H0CTOje ,IPUIMYHO Pas3/INinTa M KOHTPOBEP3HA MUILEHA O IMTabMa HOLIEeHha MaCKIH,
IITO je JoBeso o KoHdysuje y jaHocTn“ (Wang et al., 2021). Yenr (Yafang Cheng) n np.
CMaTpajy a Cy MacKe Jodpa peBeHTMBHA Mepa, TOCeSHO Y KOMOMHALV)Y C BEHTH/IALIVOM
U IVICTAHIVPakeM, ajlM VM OHM HaIJIAIIaBajy fla ce O e(pUKACHOCTY MACKM jOLI YBEK BOJie
03dwpHe pacnpase Mehy Hayununyma (Cheng et al., 2021).

C mpyre cTpane, Maxnnrajep (C. Raina Maclntyre) 1 fp. JOIIM CY Y CBOM Pafly 1o
3aK/byJKa Jla MacKe HUCY epUKACHO CPefiCTBO 3aITuTe: ,CTOIa M30/manuje BUpyca Koj
KOHTPOJIHE IPyIIe KOja HUje HOCU/IA MacKy y IIPBOj KMHECKO]j PaHIOMMU3MPAHOj KIMHNAY-
KOj CTynuju usHocua je 3,1%, mTo Huje SUTHO Apyradnje Off CTOIeE M30MalLMje BUpyca
y TpyliaMa Koje Cy HocuIe MeAMIMHCKe MacKe y OMIO KOjeM Off TpU MCTpakuBama“ (B.
Maclntyre et al., 2015, str. 6). IIlTo ce Tiye IIaTHEHNX MaCKy, OHE Cy Ce Y CTOM JUCTpa-
KUBamY IOKa3aje Yak 1 ITeTHe: ,I[TaTHeHe Macke foBee cy o dutHo Behnx croma
nHeKIMje off MeAUIIMHCKMX MacKM, a Takohe Cy MMaJie JIOMMj! yIMHAK Off KOHTPONTHE
rpyme“ (B. Maclntyre et al., 2015, str. 1). Konrponna rpyna Huje Mopasa ga HOC O1Io Kojy
Macky, Beh ce monamrana yodudajeHo.

Buona (Ignazio Maria Viola) 1 fip. y CBOM MCTpaKuBakby HaIJIAlIABajy fja XUPYP-
IIKe U IJTATHEHE MACKe, Kao ¥ Pa3HM II/IEMOBY Ca IITUTOBMMA, Y3POKY]jy CTBapabhe jaKMx
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MJIa30Ba, yC/Ief| Yera ce YecTHlie IlyHe BUpPYca MOTY PACIpPIINTYU U [0 HEKOINKO MeTapa,
ma 30or Tora Tpeda n3deraBaTu maxxHu ocehaj curypHoOCTH KOju ce 4ecTo jaBiba Ko 0coda
Koje KopucTe oBa 3amTuTHa cpeficta (Viola et al., 2021).

II. Kapunrron (David Carrington) ca yuusepsurera y JIongony y usjasu 3a BBC
Ka’Ke Jla XMPYPIIKe MacKe HUCY epMKacHA 3aIlTUTA Off BUPYyca 1 daKkTepuja Koje ce mpe-
HOCe Ba3[yXoM 3aTO ILITO YIIABHOM HUCY JJOBO/BHO UBPCTe, HeMajy duiTepe 3a Basayx,
a IIpU TOMe 04U OCTajy U3JI0XKeHe fienoBay Bupyca (8. BBC NEWS na srpskom, 2020).

YMECTO 3AK/bYYKA

Cumdonnka Holllewa MacKe

OnroBop Ha ITarbe 3allITo Ce, YIIPKOC KOHTPOBep3aMa 11 HeClaramby HaydHe 3ajefi-
HIII{e, TONMKO MHCUCTUPANIO Ha Kopuinhemy Macke, MOXKe ce TpoHahn y IMCHXOMOMIKIM
¢axropuma. Tako ce y ,yIyTCTBY 3a Kopuirherbe 3alITUTHNIX TAMYYHIX MACKU 32 JIILIE,
MepuUMHCKMX U unrpupajyhux mackn®, koje je 0djaBuo VIHCTUTYT 3a jaBHO 3ApaB/be
Cpduje ,,[Ip Munan Josanosuh baryT,' mocedno usgBaja jegHa of 3aIITUTHMX yIoTa
[aMYYHMX MacKH — ,,MacKa IIOAJDKe CBECT O MOTpedn 3a GM3NIKUM FUCTAHIMPAHEM OF
HajMame aBa Merpa“ (Institut za javno zdravlje Srbije ,,Dr Milan Jovanovi¢ Batut®, 2020,
Tadena 1). TakBO [ienioBarbe Ha CBECT JBYAM MOXKe Jja Ce IPOTYMady Kao IICHXOTOUIKI 1
HaTepHaIMCTIIKN MOMEHAT, IITO, [0 IPaBuUIY, He O1 Tpedaro fa ce Ha/mas! y jefHOM
MeJVLMHCKOM (Hay4HO 3aCHOBAHOM) YNy TCTBY. IIpOTUB IICMXO/IOTM3aMa y HayIy I1Ca0
je u KanT: ,AK0 d1CMO IpUHIIMIIE Y3UMa/M U3 IICUXO/IOTH]je, TO jeCT 13 3allakarma O Ha-
IIeM pasyMy, OHZIa S1ICMO BUEM CaMO TO KaKO Ce MUII/belbe OfBMja 1 KaKBO je OHO IIpK
KOjeKaKBUM CyQjeKTMBHVM CMETHaMa U YCIOBUMA; TO O, JaKiie, JOBOAMIIO IO Ca3Harba
camo cny4ajuux 3akoHa“ (Kant, 2012, str. 10-11).

Koo je, MebyTum, nnax BaykaH Takas ICUXOIOMIKY (AKTOP, OFJIMYHO je IPUKa3aHO
IIpe HeKOKO fenenuja y punmy Topana Mapkosuha Variola vera,'? xaga nmekap Kora cy
»iocmamm u3 [llTada®, Ha muTame nekapa 13 SoHMLIE Koja je Outa y KapaHTUHY — 3allTO HOCK
3aIITUTHO Offe/IO Kajia MY Hifje TOTPedHO, OAroBapa fja TO YMHM U3 IICUXOJIOIKIX pas/iora.’?

O 3Hauajy ncyxornomkor MoMenra ropope 1 IlIsad (Klaus Schwab) nu Manpe (Thierry
Malleret) y cBojoj kesusu Benuxu peceiti. Oun noacehajy Ha To fja je cama ped ,,KapaHTHUH,
HaCcTajIa y CpefibeM BeKy U3 peur quaranta (Ha utanujanckoM — 40), IIOLITO je M3omanyja
3apakeHNX 0dn4HO Tpajaia 40 rana. Mehytnm, kako uctuay oBu ayropu: ,Ilepuox ox 40
laHa HUje NMa0 MEJUI[MHCKO yTeMe/betbe; n3adpaH je 13 CUMOOMMIKIX U PETUTMO3HIX
pasnora: VI Crapu u Hosu 3aBet decto pedpepuiry Ha §poj 40 y KOHTeKCTy mpouninhema®
(Malleret & Schwab, 2020, str. 9).

YuHu ce, HaKie, ia HOLIIEHe Macke U IIeflatbe APYTUX /by Ca MacKaMa MMa ITOCedHO
BEJIMKY IICUXOJIOUIKY U CMMOOMNYKY (QYHKIIVjY KOja Ce CacTOji Y TOMe fia CTalHO Tpeda

' Buperu: Tadema 3.

2 Variola vera ce uHade 1o K/by4HUM IlapaMeTPUMa, IIpe CBeTa KIMHNYKO]j CIMIM ¥ CMPTHOCTH,
He MO>)Xe IIOpefIUTH ca KOBUIOM 19, MaKoO TO MHOTY UMHE.

3 Topan Mapxkosuh, ¢unm Variola vera, 1982.
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Ia dyme BUIJBMBO JIa je ,,HeBU/bYBU HerMjaTer“ TY HeITe, Tj. Ia Ha jeflaH crrennduian
Ha4MH HeBUIBUBO IIOCTaHe BUIBUBO. 3aTO je MOryhe /ja ce jefiHa Off I7TaBHIX Y/IOTa HOLIIeHba
MacKe cacToju y ToMe Jia 0deleKu CBaKy 0Cody Kao ITOTEHIMjaTHO OMACHOT 3apa3yBava
Off Kora ce Tpeda COLjaTHO AMCTAHIVPATU. Y COLMOIOMIKOM CMUCITY TaKBa AUCTAHIIA je
aIlCTpaKTaH I110jaM, anu Kako Hapoxu Y. IllyBakosuh: ,I'y cy mpeaMeT yBeK HeK APYIITBEHN
ognocu“ (Suvakovié, 2020, str. 451). ViMajy 11 MacKe ajieKBaTHY y/IOTY y 3aLITUTH OF BUpyca
Ba)KHO je IITalbe, I OHO LITO je jOII BaKHMje, jecTe Ja uMajy e(pUKacHY ICUXOJIOLIKY
U COLIMOTIONIKY (pyHKIN)Y. 3aTO Cy CBe MacKe dite ,fOOPOAOIILIe”, [1a YaK 1 OHe ITAMy4YHe
KOje HICY MeIMIMHCKY IPOU3BOJ, HUCY TeCTHPaHe ¥ He MOCeyjy HUKaKaB cepTuduKar
0 3amTnTy Off MHGeKTUBHNUX areHaca (B. Tadema 3).

Vicropuja Hayke, Kao 1 akTyenHu gorabaju, rosope Ham fia je Pacen duo y mpaBy
KaJia je peKao fla ¥ Kajla Cy CBY CTPYYHaIlM CarlacHM OKO Hedera, MOITI OM BP/IO /IAKO 71a
He dyny y mpaBy (Russell, 2004, str. 2).
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Abstract: In this paper, using the example of the discovery of viruses from the history of
science in the experiments of D. J. Ivanovsky, the authors investigate how scientific research
functions and how the scientific conception that could be determined as the ruling paradigm is
gradually transformed. Respecting logical and scientific-methodological principles, Ivanovsky’s
discoveries, in the long run, led to the discovery of viruses as completely new agents and thus
to the reconstruction of the paradigm of bacteria as the smallest living disease-causing agents.
Thus, he contributed to what is defined as scientific growth in the philosophy of science.
Through a comparative analysis, using the example of protective masks, we will show that
today there is a tendency that the basic postulates of scientific work, which imply critical
examination and the possibility of refutation, are no longer sufficiently respected.
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The concepts are usually considered as clear if with them we are able
to determine accurately all those individual subjects included by their
scope.... In contrast, unclear concepts would be those whose scope is
insufficiently determined, so that we are not always able to decide
whether they include a subject or not... For example, miniature agents
that cause certain diseases — viruses — have the properties of both living
and non-living matter; they are on the border between the living and
non-living world. If we categorize a virus among living beings, it remains
unclear how a living being can be crystallized and for a while not show
any signs of matter exchange, reproduction or any other activity of
which a virus is capable.
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INTRODUCTION

No definition so far has adequately determined what viruses are. Following Lwoff
(André Michel Lwoft), virologists usually say that “a virus is a virus’,’ which does not really
have a scientific meaning. On the one hand, viruses may be treated like life form because
they are able to multiply, to transfer genetic information and to evolve. However, on the
other hand, viruses are inanimate because they do not have a complete and independent cell
structure that is in the basis of everything we call living beings or organisms. In addition,
viruses have the ability to crystallize, unlike cell organisms (living individuals).

Unlike viruses, in their unicellular structure, bacteria have a complete system that is
necessary for replication, and the largest number of them can reproduce independently,
outside other living cell systems, which is also a characteristic of other, more complex
infectious agents (fungi and parasites).

However, until the end of the 19" century it was believed that bacteria were the smallest
living entities that caused different diseases.* It was the prevailing scientific paradigm in
that field, while Louis Pasteur was one of its leading proponents. In that respect, he wrote:
“You can speak, if you wish, of poisoning. Make that hypothesis, I will accept it. I do not
know the mechanism of death from any disease more than you or anyone else, not more
than we know about the mechanism of life. Speak of the poison, if you wish, but you will
be forced to add that, if a poison causes death, it is the microbe that produces the poison”
(Pasteur, 1880, according to: Cavaillon, 2022).

A paradigm is a very complex concept introduced in the philosophy of science by
Thomas Kuhn and, apart from its philosophical-scientific aspect, it also has its sociological
and psychological aspects. It constitutes the prevalent scientific theory (or a set of theories),
as well as the metaphysical concept enabling scientists to have “model-problems” and
“solutions” This theory lies in the basis of the generally accepted attitudes of the scientific
community in a certain period of time that find their articulation mainly in the (high ed-
ucation) textbooks and research publications. As such, it is de facto intangible until a new
and bold theory emerges that would, according to Kuhn, represent the reconstruction of the
old theory or its refutation due to new findings: “Its adoption demands the reconstruction
of the previous theory, as well as the assessment of the previous facts, which is essentially
a revolutionary process that can rarely be conducted by an individual, and definitely never
overnight” (Kuhn, 1984, p. 47).

In this paper we will apply the historical approach and comparative analysis to attempt,
using the example of the virus discovery, primarily the experiments conducted by Dmitri
Josifovich Ivanovsky at the end of the 19" century, to show how rationally founded scientific
research functions and how a gradual transformation occurs of a concept that might be
determined as the prevailing paradigm. On the other hand, we will show that nowadays

* It could be said that Lwoff deduced this indefinite tautological definition based on his virus char-
acterization that contained dour basic properties: a virus consists of only one type of nucleic acid
(RNA or DNA); it is multiplied with the aid of nucleic acid; those are intracellular obligate parasites;
they are made of proteins and nucleic acid (see Markovi¢ et al., 1995, pp. 2-3).

*  Today it is a known fact that there are disease-causing agents smaller than viruses: viroids (virus
nucleic acids) and prions (virus protein structures).
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there is an increasing tendency of introducing psychologisms in science, which affects the
basis of hypotheses. As it is well known, Kant was the one who wrote that “everything that
in such respect only resembles a hypothesis [is] forbidden goods that must not be offered
at the lowest price” (Kant, 1998, p. 10). Critical reconsideration ceases to be desirable, while
the principles of logic and scientific methodology are somewhat put aside. Thus, science
turns, to a certain extent, into scholastic dogmatics — exactly what it has always criticized.
We will also examine how those tendencies are articulated on the example of protective
masks, from which the sociological component can also be seen of this epidemiological
measure introduced by the governments worldwide within the declaration of the SARS-
CoV 2 pandemic.

How viruses and viral diseases were discovered

Initially, virus diseases whose causing agents were invisible under the optical mi-
croscopes of the time were ascribed by the scientists to the action of bacterial poisons
(Ivanovsky, 1892).° Much later, with the discovery of the electronic microscope, viruses
became “visible”. Modern biology enabled a detailed study of viruses (in the artificial
systems of live cells) and it was clearly determined that, if they were able to replicate, they
would be added to the group of infectious agents studied by microbiology.® Once it enters
the sensitive and permissive cell (the cell that suits a certain virus), it will use all the host’s
potentially infected cells to replicate (i.e., it becomes alive).

For an infectious disease caused by a virus, bacterium, fungus or parasite to develop,
it is most frequently necessary that these infectious agents are replicated in the body, i.e.,
that their number is increased to such an extent that they overpower the defence mecha-
nisms of the immune system and damage the organism by its products (enzymes, toxins)
or they force the host’s immune system to act self-destructively on the host’s own organism.

That is why the basic strategy of treating infectious diseases nowadays is based either
on the application of anti-infectious agents that should reduce their number, but without
damaging the human body, or on the application of immunomodulatory medications that
should reduce the self-destructive immune response. Since, unlike bacteria, fungi and parasites,
viruses do not have their metabolism and since they are quite protected within the cell of the
infected organism, antiviral medications often have great difficulty in leading to the reduced
number of viruses without damaging the host’s cells at the same time (see Terzin, 1955, p. 14).

Do we know the origin of viruses
- science in the past and today?

Although molecular biology and related sciences have significantly progressed in the
last century regarding the discovery of the structure and function of virus genes, science

> Ivanovsky used the term 6axmepuanvHoiii s0.
¢ Ttis important to emphasize that microbiology is closely related to epidemiology when it comes to
the identification of disease-causing agents, i.e., the role of microbiology is crucial in the verification
of an epidemiological hypothesis (Terzin, 1955).
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still knows little about the origin and true nature of viruses, whereas much of what science
believed to know has turned out to have large limitations. We were assured of it by SARS-
CoV (1) from 2003, and even more by the ongoing SARS-CoV (2) from 2019. According to
Chinese researchers in the paper published in 2020, SARS-CoV (1) “is probably (emphasized
by A. L.) transmitted by bats and civets as intermediary hosts and eventually onto the man”
(Chang et al., 2020). The same research has a similar claim regarding the SARS-CoV (2)
virus, which was established to be 96% similar to the bat marked as RaTG13, while “the
indirect host is not clear”, but it is also presumed (emphasized by A. L.) that it is the Asian
scaly anteater pangolin (Chang et al., 2020).

Tobacco mosaic disease — a bacterial toxin or a virus

The virus discovery goes back to 1892, when Russian scientist D. J. Ivanovsky published
the paper entitled “On two tobacco diseases” in the journal Agriculture and Forestry of the
Russian Free Economic Society. The article was the result of his two-year research at the
tobacco plantations of the Imperial Nikita Garden in Crimea in 1890 and in the botanical
laboratory of the Imperial Academy of Sciences in 1891. At that time, tobacco production
was an important agricultural branch, and these diseases caused great damage, so that
Ivanovsky’s scientific work was initiated primarily by economic interests. On the other
hand, however, this paper is also important because of the principles of logic and scientific
methodology, and that is why we will further analyze it in detail.

Tobacco being infected was a simple fact, but it was related to economic losses and
thus constituted a serious problem that had to be resolved. Scientific work was supposed
to establish a connection between the disease and its causing agent. That is why Ivanovsky
proposed and examined several potential hypotheses he believed to be in the basis of this
disease, thinking that by confirming at least one of the hypotheses he would resolve the
problem of mosaic tobacco disease.

First, he refuted the hypotheses referring to fungi or some previously unknown
smaller bacteria, and then went on to examine the hypothesis about a bacterial poison as
the most probable cause of this disease. At that time, his hypothesis was rather bold having
in mind the consequence it caused d in the further development of science. Namely, he
undermined the former generally accepted paradigm about bacteria as the smallest living
disease-causing agents and paved the way for the research that in mid-1939 led to seeing the
virus with the aid of the electronic microscope.” It was a laborious scientific road because
the greatest scientists of the time were staunch proponents of the thesis about bacteria as
the smallest infectious agents.

Despite Ivanovsky’s great effort and experimental work in isolating the cause of the
disease producing the poisonous excretion, (he believed it was an unknown bacterium),
he failed. The hypothesis was wrong. Nevertheless, his research procedure referring to the
refutation or acceptance of some hypotheses lies in the foundation of the scientific expla-
nation of reality, showing that even “wrong hypotheses” can be useful.

7 The first images of the tobacco mosaic virus by the electronic microscope were made in 1939 by

Gustav Kausche, Edgar Pfankuch and Helmut Ruska (see Kausche et al., 1939).
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In his work, Ivanovsky criticized Mayer’s (Adolf Eduard Mayer) opinion in relation to
mosaic tobacco disease. Namely, he believed that the disease had two stages, while Ivanovsky
experimentally/ showed that those were actually two separate diseases — pox disease (Ps6yxa
in Russian, Pockenkrankheit in German) and marble disease. For the latter, he accepted
the name “mosaic disease”, agreeing about it with Mayer, who gave the disease this name
within his research in 1886 in the Netherlands: “Having this in mind, I kept Mayer’s name
“mosaic disease” for marble disease, although I understand this name only as part of what
is implied by Mayer” (Ivanovsky, 1892, p. 9). However, he did not agree with Mayer that a
bacterium is the cause of mosaic tobacco disease: “On the other hand, the author’s belief,
as it has already been said, does not completely agree with his opinion that mosaic tobacco
disease comes from a bacterial infection” (Ivanovsky, 1892, p. 19).

How Ivanovsky tested the hypothesis
about bacteria and mosaic disease

Ivanovsky reached the conclusion that bacteria did not cause mosaic tobacco disease
on the basis of the following empirical facts:

— the agent is not visible under the microscope (unlike bacteria);

— the agent passes through Chamberland’s porcelain filter (while bacteria do not);

- the agent does not grow on nutrient media® (while bacteria do);

From the above-mentioned we can see that Chamberland’s filter had an extremely
important role. Charles Chamberland made this filter in cooperation with Louis Pasteur in
1884. Its smallest pores had the size of 0.1 pum and could not filter bacteria and other cells
(bacteria size is 1-10 pum or more). That is why it was believed that the liquid going through
this filter was bacteriologically sterile. However, viruses are several dozen times smaller than
average bacteria. The size of the influenza virus is about 0.1 pm (Terzin, 1955) and that is
why viruses pass through the pores of this filter, which Ivanovsky proved experimentally.
The liquid squeezed from the infected tobacco leaves, when passing through Chamberland’s
filter, was still infectious: “According to my experiments, the extract completely cleaned
by such filtration, obtained from tobacco leaves infected by mosaic disease, will cause the
disease just like the extract that has not been filtered” (Ivanovsky, 1892, p. 19).°

In alogical and methodologically proper manner he reached the conclusion that it was
something else, but still of bacterial nature, and he named the so-called filterable pathogen

8 These are artificial inanimate nutrient media for isolating bacteria, used by Ivanovsky in his exper-
iment. In that respect, he says the following: “Therefore, what remains is to isolate the microorganism
that causes the disease. For that purpose, I infected with the juice of the affected plants different ar-
tificial nutrient mixtures: boiled potatoes, meat-peptone-gelatine, meat-peptone-agar, stock, tobacco
decoction with 1% peptone (mildly acid and average), the same decoction with 5% gelatine and, in
the end, tobacco-peptone-gelatine (i.e., the decoction of fresh tobacco leaves with 1% peptone and
10% gelatine). All these experiments, demanding plenty of time and effort, had a negative result; the
microorganism is obviously unable to grow on these artificial substrates. Mayer’s attempts had the same
result when he tried to cultivate microorganisms by Koch’s apparatus” (Ivanovsky, 1892, p. 21). On the
other hand, however, it should be emphasized that viruses can be isolated through the living cell system.
° The experiment results, given in the way as presented by Ivanovsky, are shown in Table 1 and Table 2.
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a “bacterial poison” (6axmepuanvroiii 29). In it, he also cited some insights by Emile Roux
about microbes acting through their specific poisonous excretions.'” Roux believed that
every infection was actually a case of poisoning: “An infectious disease is actually a case
of the organism’s poisoning, while the difference is that in this case a poison is not taken
from outside, but it is produced inside the organism itself by the bacteria penetrating into
it” (Roux, 1891, according to: Ivanovsky, 1892, p. 16).

The hypothesis about bacterial poisons as disease-causing agents was advocated by
other scientists as well. As early as 1856. Peter Ludvig Panum wrote about bacterial toxins,
while in the 1868 experiment Ernst von Bergmann and Oswald Schmiedeberg managed to
isolate a microbial poison which they called a sepsis sulphate. In 1892, Nikolai Gamaleia
published a book in French entitled Les Poisons Bactériens (“Bacterial Poisons”), in which
he claimed that a new science was being developed - bacterial toxicology: “From this set of
facts, a new science was born, the science about microbe poisons, which at the same time
connects bacteriology, biological chemistry and general physiology” (Gamaleia, 1892, p. 3).

Therefore, Ivanovsky found out that in mosaic tobacco disease there was most probably
a microbial poison or some previously unknown bacterium (of smaller size), and that is why
it could pass through Chamberland’s filter. That is why the next task he assigned to himself
was to isolate the microbe itself. For that purpose, he conducted numerous experiments
with growth on various types of nutrient media, but he failed in it.

Six years later, in 1898, Dutch scientist Martinus Willem Beijerinck also proposed
a hypothesis that mosaic tobacco disease was not caused by microbes. He described the
filterable pathogen as contagium vivum fluidum - a living liquid infectious agent.

He was the first to use the term “virus” for the agents that could be filtered and pro-
posed the key hypothesis that “an infection, in order to reproduce, must be built into the
living cell cytoplasm in whose replication is, so to say, passively involved” (Horzinek, 1997,
p- 19). Ivanovsky, unfortunately, did not agree with that attitude and even thought that such
a hypothesis constituted a sad chapter in the development of science.

Scientific methodology and logic:
experiment and deduction

Deduction is a logic procedure in which a conclusion inevitably follows from the
premises and has an important role. Searching for a scientific explanation for mosaic tobacco
disease, Ivanovsky looked for a universal connection between facts of different types. How
did he do it? In his refutation of the hypothesis about bacteria as direct disease-causing
agents, he deductively elaborated his experiments. The hypothesis about bacteria could
not pass that test. For the sake of reminding the readers, the agent he examined could not
be seen under the microscope; it passed through the filter and did not reproduce on the
nutrient medium. The methodology and scientific considerations were logically correct.
The arguments used by Ivanovsky to refute the first theory can be presented with the aid of
Aristotelian syllogisms. (A syllogism is a form of deductive concluding that consists of two

10 Roux presented these insights at the International Congress of Hygiene and Demography in
London in 1891.
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premises and conclusions. As a rule, it has solely three different concepts. The conclusion
necessarily derives from the premises.) We will show some forms of syllogisms with the aid of
which it is possible to explain how Ivanovsky proved/refuted the hypotheses about bacteria:

All bacteria can be seen under the microscope.

This agent is not visible under the optical microscope.

This agent is not a bacterium.

Nothing bigger than the pores of Chamberland’s filter passes through it.

All bacteria are bigger than the pores of Chamberlands filter.

No bacteria pass through Chamberland’s filter.

No bacteria pass through Chamberland’s filter.

This agent passes through Chamberlandss filter.

This agent is not a bacterium.

All bacteria reproduce on the nutrient medium.

This agent does not reproduce on the nutrient medium.

This agent is not a bacterium.

The same arguments may be posed through a deductive conclusion modus tollens, in
which the negation of the consequence in the second premise also negates the established
condition in the conclusion:

If the agent is a bacterium, it is seen under the microscope.

This agent is not seen under the microscope.

This agent is not a bacterium.

If the agent is a bacterium, it does not pass through Chamberland’s filter.

This agent passes through Chamberlandss filter.

This agent is not a bacterium.

If the agent is a bacterium, it grows on nutrient media.

This agent does not grow on nutrient media.

This agent is not a bacterium.

In all these cases, either when the first premise claims a universal judgment “All Ss are
Ps” (S is the subject and P is the predicate) or poses implications (A->B), the facts obtained
from the experiment indicate that this agent could not be a bacterium. A solution might be
found by refuting the first premise claiming that there are some smaller bacteria than the
previously known bacteria, which are therefore not visible under the microscope and pass
through the filter. However, the thesis about smaller bacteria is problematic because it could
imply that those miniature bacteria do not act like other bacteria on the nutrient medium,
which would disturb the basic rule of the living world. Therefore, Ivanovsky refutes the
thesis about bacteria and accepts the coherent thesis about (inanimate) bacterial poison as
an excretion that passes through the filter that cannot be seen under the microscope and
does not grow on the nutrient medium. Yet, what remains on the filter and exists in the
tobacco leaves juice before filtering should contain the said bacteria producing that poison,
and, as we have already mentioned, Ivanovsky did not succeed in discovering (isolating)
them. That is why a logical solution to the problem remained - that those were poisons
without the determinant of “bacterial’, i.e., viruses, which was later concluded by Beijerinck.
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Chamberland’s filter and the role of the mask
during the SARS COV 2 pandemic

Chamberland’s filter and protective masks, as a filtering protective means during
the pandemic, can be compared by citing the experiments conducted by Ivanovsky. The
protective measure wearing a mask (of any kind, from those of N95 type to the homemade
cotton ones) and Chamberland’s filter should act by the same principle and have the same
function, meaning that their pores must be impermeable to infectious agents. The example
of the virus causing mosaic tobacco disease served to show that the infectious agents passed
through Chamberland’s filter because it was smaller than the pores of this filter. This prin-
ciple does not seem to refer to the masks recommended to be worn during the pandemic.

On the website of the Institute of Molecular Genetics and Genetic Engineering of
the University of Belgrade, the following is said to be important for understanding the
efficiency of protective masks:

— the size of the SARS CoV 2 virus is between 0.12 um and 0.16 um;

- masks with the label N95 block 95% particles of the size 0.3 pm;

- surgical masks, if worn by an infected person, reduce the probability of that person
infecting other people in his/her surroundings (Institute of Molecular Genetics and
Genetic Engineering [IMGGE], 2020).

The pore size on N95 masks is 0.15-0.5 um, while the pore size on surgical masks
is about 1 pum. It is impossible to determine the pore size on cotton (homemade) masks
because it depends on the texture of the cloth they are made of, but it can be assumed that
their size is not smaller than the pores on surgical masks.

Based on the given parameters, it is evident that the pores on all these masks, even
those of N95 type, are bigger than the virus whose penetration they should block. If logical
concluding, scientific methodology and the experimental example with Chamberland’s
filter are applied, it follows that these masks cannot block the penetration of the virus into
the man’s respiratory tract.

The argumentation would be as follows:

Everything that is smaller than the pores of protective masks will go through them.

All viruses are smaller than the pores of protective masks.

All viruses pass through protective masks.

The first premise in this argument is the proposition from which we start. The second
premise is the factual state, while the conclusion inevitably follows from them. Therefore,
the truthfulness of the conclusion depends on the validity of the implication:

If the agent is smaller than the filter pores, then it will pass through the filter.

Moreover, protective masks are also filters and they have pores of a certain size, which
are of a larger diameter than that of the virus, and provided that the given implication is
valid, these masks cannot be impermeable to viruses. This particularly refers to surgical
and cloth masks.

In the scientific community, there is no general agreement about this matter. In that
respect, difference should be made between science and profession. Profession constitutes a
set of certain knowledge and skills that may be acquired on the basis of different textbooks
and required literature in evening courses, at schools and the university. Professionals (bakers,
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doctors or pharmacists) strive to finish a job — based on the established and verified proto-
cols, to make or repair something, to cure someone, to make something more beautiful etc.
To that end, profession depends on the prevailing scientific paradigm. On the other hand,
science primarily implies researching and understanding the world, while respecting logic
and special scientific methodology, with the aim of discovering new regularities in nature
and society, which will be applied in certain professions. That is why answers about new,
so far unknown diseases, should be searched from scientists and not professionals. In that
respect, we will list several scientific papers.

In their research, Yuxin Wang et al. have obtained results that speak in favour of the
use of any masks as a protective means: “By wearing a mask, even the cloth one, a healthy
persons likelihood of being infected is largely reduced in this high-risk environment” (Wang
et al., 2021). However, the authors also point out that there are “rather different and con-
troversial opinions about the matter of mask wearing, which led to confusion in the public”
(Wang et al., 2021). Yafang Cheng et al. believe that masks are a good preventive measure,
especially in combination with airing and social distancing, but they also emphasize that
the efficiency of masks is still being seriously discussed by scientists (Cheng et al., 2021).

In contrast, C. Raina MacIntyre et al. have reached a conclusion that masks are not
an efficient protective means. “The rate of virus isolation in the control group that did
not wear a mask in the first Chinese randomized clinical study was 3.1%, which does not
significantly differ from the rate of virus isolation in groups wearing medical masks in any
of the three research studies” (see Maclntyre et al., 2015, p. 6). As for cloth masks, they
even proved to be harmful in the same study: “Cloth masks led to substantially higher
infection rates than the medical masks, and they also had a worse performance than the
control group” (see Maclntyre et al., 2015, p. 1). The control group did not have to wear
any masks, but behaved in an ordinary way.

In their research, Ignazio Maria Viola et al. emphasize that surgical and cloth masks,
as well as face shields, cause the formation of strong jets, due to which virus-filled parti-
cles may be dispersed several metres away. That is why the false feeling of safety should
be avoided that often appears in persons using these protective means (Viola et al., 2021).

David Carrington from the University of London, in his statement for BBC, says that
surgical masks are not efficient protection against air-borne viruses and bacteria because
they are mostly not strong enough, they have no air filters, while leaving the eyes exposed
to the action of the virus (see BBC NEWS in Serbian, 2020).

INSTEAD OF A CONCLUSION
Symbolism of mask wearing

The answer to the question why, despite controversies and disagreement of the scientific
community, it was insisted to that degree on mask wearing, can be found in psychological
factors. Namely, in the “instruction for the use of protective cotton masks, medical and
filtering masks”, published by the Institute of Public Health of Serbia “Dr Milan Jovanovi¢
Batut’"! there is a particularly outstanding role of cotton masks — “a mask raises awareness

11 See Table 3.

316



Socioloski pregled / Sociological Review, vol. LVII (2023), no. 1, pp. 297-321

of the need for physical distancing of minimum two metres” (Institute of Public Health of
Serbia “Dr Milan Jovanovi¢ Batut”, 2020, Table 1). Such effect on the people’s consciousness
could be interpreted as a psychological and paternalistic moment that, as a rule, should
not be included in a medical (scientifically based) instruction. Kant was also one of those
who wrote against psychologisms in science: “If we took principles from psychology, i.e.,
from the observance about our sense, then we would see only how an opinion develops
and what it is like with all kinds of subjective obstacles and conditions; therefore, it would
lead to findings of only random laws” (Kant, 2012, pp. 10-11).

Nevertheless, the degree of importance of such psychological factor was shown several
decades ago in the film Variola vera directed by Goran Markovi¢. When a doctor in the
hospital with the quarantine regime asked the other doctor who had been “sent from the
Headquarters” why he was wearing a protective suit when he did not need it, he answered
that he did it for psychological reasons.'?

The importance of the psychological moment is also spoken about by Klaus Schwab
and Thierry Malleret in their book The great Reset. They remind that the very word “quar-
antine”, dating back to the Middle Ages and deriving from the word quaranta (40 in Italian),
since the isolation of the infected usually lasted 40 days. However, as these authors stress:
“The 40-day period did not have a medical foundation; it was chosen because of symbolic
and religious reasons. Both the Old and the New Testament often refer to number 40 in
the context of purification” (Malleret & Schwab, 2020, p. 9).

Therefore, it seems that mask wearing and seeing other people with masks have a
particularly great psychological and symbolic function, contained in the fact that it should
always be visible that the “invisible enemy” is somewhere out there, i.e., that the invisible
should become visible in a specific manner. That is why one of the main roles of mask
wearing is to mark every person as a potentially dangerous infection carrier from whom
we should keep social distance. In sociological terms, such distance is an abstract concept,
but, according to U. Suvakovi¢, “there, the subject always implies social relationships”
(Suvakovi¢, 2020, p. 451). Whether masks have an adequate role in the protection against
viruses is an important question, but what is even more important is that they have an ef-
ficient psychological and sociological function. That is why all masks were “welcome”, even
the cotton ones that are not a medical product, have not been tested and had no certificate
about protection against infectious agents (see Table 3).

The history of science, as well as current events, tell us that Russell was right when
he said that even when all experts agree about something, they could very easily be wrong
(Russell, 2004, p. 2).
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APPENDIX / ITPVJIOT

Tabena 1. (Ivanovsky, 1892, str. 20)
/ Table 1. (Ivanovsky, 1892, p. 20)

. 3apaxeHo / Infected by:
OunTprpaHum cokom | HebuntpupaHum cokom
/ Filtered juice / Unfiltered juice
No. 1 + +
No. 2 + +
No. 3 + +
No. 4 + +
No. 5 + +
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Tabena 2. (Ivanovsky, 1892, str. 21) /
Table 2. (Ivanovsky, 1892, p. 20)

Il. 3apakeHo / Infected by:
OuntpupaHum cokom | HepuntprpaHum cokom
/ Filtered juice / Unfiltered juice
No. 1 + +
No. 2 + +
No. 3 + +
No. 4 + +
No. 5 + +
No. 6 + +
No. 7 + +
Taberna 3. Bpcra Macku, wuxoBa cBojcTBa 1 HameHa (Institut za javno zdravlje Srbije
»Dr Milan Jovanovi¢ Batut®, 2020, Tabena 1). Yayiicitiéo 3a xopuuiherve 3auiiiuitiHux
HamyuHUux Macku 3a nuye, meguuuHckux u gunitipupajyhux macku / Table 3. Types of
masks, their properties and purpose (Institute for Public Health of Serbia “Dr Milan
Jovanovi¢ Batut’, 2020, Table 1). Instructions for using protective cotton face masks,
medical and filtering masks
Bpcrta mackn / MNamyyHa macka 3a MegaunuuHcka macka / | Quntpupajyha macka
Type of mask nuue / Cotton face Medical mask 3a nuue / Filtering
mask face mask
Onwc / Description Macka gomahe n XMpypLIKa macka / FFP2/FFP3 macke unu
KyhHe uspage; surgical mask N95/N99 1 N100 /
nomohHa macka 3a FFP2/FFP3 masks or
nuue / home-made N95/N99 and N100
mask, additional face
mask
HameHa / Purpose NMYHa 3aWT1Ta 3awtuTta gpyrmx / 3allTnTa Ha pagy
CTaHOBHWLUTBA protectionof others y 34paBCTBEHUM

Ha jaBHUM MecTuma /
personal protection
of population in

yctaHoBama (J130)
/ protection at
work in healthcare

Npou3BOf OfHOCHO
[0 NNYHe 3aLlTUTHe
onpeme (J130) /
Medical product

or part of personal

protective equipment

public places institutions
(personal protective
equipment)
MeanumHcKkn He /no na/yes na/yes
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BpcTta macku /

I'Iamqua MacCKa 3a

MepunumHcka macka /

Ountprpajyha macka

Type of mask nuue / Cotton face Medical mask 3a nimue / Filtering
mask face mask

TecTupaH ca He/no [a, eBPOMnCKM [1a, eBPONCKM

ceptTudpunkaTom/ CcTaHAapa cTaHpapa

nuueHuom / tested, EN 14683:2019-6 EN 149:2001-10

with a certificate/ ceptudukat CE1/ yes, | ceptudpukat CE1/ yes,

licence

European standard
EN 14683:2019-6
certificate CE1

European standard
EN 149:2001-10
certificate CE1

3awTuTHa ynora /
protective role

« HOLLEHEM CE
MOe yCropuTm
NPeHOC Karnbuua

13 pecrnmpaTopHor
TPaKTa TOKOM
roBopetba,
Kal/barba, Kujara

/ wearing this mask
can slow down the
transfer of droplets
from the respiratory
tract when speaking,
coughing, sneezing
MacKa noguxe
CBeCT 0 noTpebu

3a GU3NYKIM
AUCTaHUMpPatbemM

Of, HajMmatbe ABa
meTpa / the mmask
raises awareness

of the need for
physical distance

of minimum two
metres

MackKa ce Mmetba Kafa
ce oBnaxu / the
mask is replaced
when it becomes
wet

« 3aWTWTa APYTUX
ofi Kansbuua 13
pecnupaTtopHor
TpaKTa Koje
ocnobaha ocoba
Koja HoCy Macky /
protection of others
from drooplets from
the respiratory tract
that are released by
the person wearing
the mask

+ Macka ce Merba
Ha ABa caTa, a
YKOJIMKO Ce OBaXu
n vewhe / the mask
is replaced every
two hours and even
more often in case it
becomes wet

- 3aWTNTa ocobe
KOja HOCY MacKy
o[ aepoconay
30paBCTBEHNM
ycTaHoBama /
protection of the
person wearing a
mask from aerosols
in healthcare
institutions

+ MacKa ce Metba Ha
4 cata-6catn/the
mask is replaced
every 4 to 6 hours
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