MICROPLASTICS AS SORBING MATERIALS FOR HAZARDOUS
CHEMICALS
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Summary: Microplastics have been
shown to be emerging persistent
contaminants present in fresh and
marine water, soil, atmosphere and city
dust, biota, food, and drinking water.
They represent an excellent adsorbing
material for various toxic substances,
known as persisting organic pollutants
(POPs), thus serving as a vector for
their transfer and accumulation in
nature. Some studies have
demonstrated the sorption mechanisms
of various POPs, such as polycyclic

aromatic hydrocarbons (PAHS),
polychlorinated  biphenyls  (PCBs),
dioxin-like chemicals (DLCs),

polybrominated diphenyl ethers
(PBDEs), pesticides, toxic metals, and
pharmaceuticals (antibiotics and anti-
depressants). Though data on
microplastic  exposure levels in
environments and organisms have
rapidly increased in recent decades,
limited information is available on the
chemicals associated with
microplastics.
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Pe3nme: MNokaszano ce na
MUKpOMnnacTMka npeacraBrba NOCTojaH
3arafyBay npucytaH y crnaTkum u
MOPCKUM BOAama, 3eMIbULLTY,
atMocdepn UM TPaAcKo]  MpaluvHu,
XVMBMM OpraHu3Muma, U XpaHu U BOAM
3a nuhe. [lpeactaBmba  oanuyaH
agcopbeHC 3a pasnuMuuTe TOKCUYHE
CyncTaHLe, No3HaTe Kao Nep3UCTEHTHU
opraHcku 3arahuBaun, cnyxehu Ha Taj
HauMH Kao BEKTOP 3a HWUXOB MPEHOC U
akymynauvjy 'y npupoau. MHore
cTyavje cy wucnutuBarne CopruuoHe
MEXaHW3Me  PasfUuUTUX  OPraHCKMX
3arafjmBaya, kao LITO CY NOMMUMKIIMYHN
apoMaTU4HM  YITbOBOAOHWUM,  NOSK-
XJI0pOBaHN  GudbeHnnn,  OMOKCUHM,
nonnépomoBaHu oundeHnn eTpu,
necTuuuam, TOKCUYHU MEeTarnm u rekosm
(aHTMbWoTnuM n aHTuagenpecusn). Mako
cy ce uHdopmauuje 0 U3NOKEHOCTH
MUKPOMSAcTULM Y KUBOTHO] CPEaNHUN U
XKMBUM opraHusMuma Harno
nosehaBane nocrnegwux AeueHuvja, U
Jarbe Cy OOCTYMHU camoO OrpaHu4eHu
nogaun O TOKCUMMHUM MmaTtepujama Koje
ce agcopOyjy Ha MUKPONNACTMKY.
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1. INTRODUCTION

Microplastics are emerging persistent
contaminants of increasing concern [1].
The presence of small fragments of
plastics, generally referred to as
microplastics, in the oceans, estuaries,
bodies of fresh water, and even in the
remote arctic ice is now well
established. These have been sampled
from beaches, surface water, marine
sediment, as well as marine biota [2].
Although microplastics have been

extensively detected in  aquatic
environments, their occurrence in soil
ecosystems remains largely
unexplored. Primary sources of

microplastics in soil include mulching
film, sludge, wastewater irrigation, and
atmospheric deposition. Existing
evidence shows that microplastics can
influence soil biota at different trophic
levels and even threaten human health
through food chains [1]. Microplastics
have recently been detected in the
atmosphere of urban, suburban, and
even remote areas far away from
source regions of microplastics,
suggesting the potential long-distance
atmospheric transport for microplastics
[3]. Many studies have demonstrated
that microplastics may act as vectors
for transferring persisting organic
pollutants (POPs) in the environment
and their assimilation in animal and
human tissue [4]. The chemicals
accumulated by microplastics in
different environmental matrices also
need to be identified and quantified.
This  association may ultimately
enhance the toxicity of the particles,
which become both the source and the
sink of pollutants [5]. This paper
represents a brief overview of the most
common and abundant hazardous

KrbyuyHe  peum: MUKPOMacTuka;
Nep3nCTEHTHW OpraHcku 3arafuBadu;
TOKCMYHE MaTepuje; XUBOTHa CPeauHa;
3ApaBrbe.

1. yBOA

Mukponnactuka, Kao penaTMBHO HOB U
TpajHu 3arafusau, n3asuea
3abpuHyTOCT jaBHocTu [1]. MpucycTBo
mManux dparmeHaTa nnacTMke — T3B.
MUKponacTuke, y okeaHnma, CrnaTkum
BoAdama, na 4YaKk W y apkTUykoMm neay,
caga je pobpo yrtepheHo. OBe yecTuue

cy y30pKOBaHe ca nnaxa,
NOBPLUMHCKNX BOAa, MOPCKKNX
cegMMeHaTa, Kao W U3 XKMBUX
opraHnsama [2]. Nako je
MUKponacTuka AeTeKToBaHa n
TEMErbHO WCTpaXuBaHa Yy BOAEHOM
OKpYXehY, HeHa nojaea y

ekocuctemMMmMa Tna  je un  parbe
HEeJOBOILHO UcTpaxkeHa. [pumapHu
N3BOPM MUKPONMACTUKE Y TNY YKIbYyuyjy
dunvoBe 3a Manuupawe, Myrb,
HaBoAHaBake OTNagHMM Bodama W
aTmocdepcko Tanoxewe. [locTojehn
[okasu ykasyjy Ha TO na
MUKpOMMacTuka yTude Ha OpraHusme
Tna, ga ce y wMMa akymynupa, a ga
KpO3 NnaHay, ucxpaHe MOXe yrposuti u
mpyacko sapaerbe [1]. Mukponnactuka
je HeOaBHO OTKpMBEHA U 'y aTMocdepun
ypbaHux, pypanHux, na 4yak v nogpydja
Janeko o M3BOpa MUKPOMMACTMKe,
WITO YyKasyje Ha CHaxkaH mnoTeHuujan
aTmocdepckor TpaHcnopTa
MUKpOMMacTuke Ha BEnuke
yoarbeHocTn [3]. MHora ucTtpaxusara
Cy nokasarna Aa MUKpomnnacTMka Moxe
[enoBaTn Kao BEKTOpP 3a NpeHoC
Nep3VCTEHTHNX OpraHckux 3arahuBadva
Yy KMBOTHOj CpeouHW MK yTuuaTn Ha
HMXOBY acuMunauujy y XMBOTUHSCKOM
W rbyackom TKuBy [4]. Y cknagy ca Tum,
noctoju notpeba 3a maeHTdUKaumnjom
" KBaHTUdUKaLMjOM onacHux
CyncTaHum aKyMynumpaHux Ha
MUKpOMnacTuum y pasnuMunTM
MaTpuKcmMa XVNBOTHE cpeaviHe.

| JOURNAL OF FACULTY OF CIVIL ENGINEERING 39 (2021) |



substances carried by plastic micro-
particles in the environment.

2. TYPES OF ADSORBING

SUBSTANCES
PAHs
Polycyclic  aromatic  hydrocarbons

(PAHS), such as phenanthrene, are a
class of hydrophobic organic chemicals
(HOCs) characterized by their long
environmental persistence and
movement. The wide distribution of
PAHs is well-known and has caused
growing public concerns on account of
their potency as mutagens and
carcinogens. In the aquatic
environment, driven by the high
hydrophobicity, these compounds tend
to associate with solid phases, such as
deposited and suspended natural
particles and microplastics, which
would, in turn, change their mobility and
toxic effect on aquatic organisms [6].
The strong affinities of PAHSs for plastic
polymers were explained due to m-1r
interactions between the planar PAHs
and the surface of the polymer,
especially if it is aromatic in structure [5,
7].

PCBs

Polychlorinated biphenyls or PCB
compounds were produced from 1929
to 1979. At that time, the production
was banned based on known
carcinogenic, endocrine-disrupter, and
other toxicological properties, including
reproductive  abnormalities, chronic
diseases, and skin lesions. However,
they are still used under ‘totally
enclosed uses’ by the electrical power
industry. The carcinogenic  and
endocrine-disrupter  properties  vary
based on the number and position of

OBakaB cnoj moxe Ha kpajy nosehatu
TOKCMYHOCT YecTuua, koje noctajy u
u3Bop M apcopbeHc 3a akymynauujy
sarafiuBava [5]. OBaj pag npeacraeba
KpaTak nperneg Hajuyewhnx "
Haj3acTynIbeHWjUX OMacHMX CyncTaHum
Koje YyecTuLe MMKPOMNMacTuke npeHoce
Y XMBOTHOj CpeauHMU.

2. TUNOBU ONACHUX MATEPUJA

lMonuyuknuyHU apomamuyHU yarb0o8o-
doHuyu

|_|OJ'IVIU,VIKJ'IVILIHVI apoMaTnu4HN YIribOBO-
OOHMLUM, KAao LWTO je cpbeHaHTpeH, cy
Knaca XMapodHobHMX OpraHcKmMx
jeOovberba Koje KapakTepulle HUXoBa
gyra noCTOjaHOCT W  KpeTawe Y
XMBOTHOj cpeaunHn. Lnpoka
anctpubyumja oBux jeamreHa je nobpo
nosHata 1 u3asmBa cBe Behy
3abpWHYTOCT jaBHOCTU 300r HMXOBMX
MyTareHnx " KaHLeporeHux
KapaktepucTtvuka. Y BOAEHO] CPeauHW,
360r BUCOKOT cTeneHa xnapodobHoCTy,
OBa jeavrerba MMajy TeHAeHUMjy Aa ce
Bedyjy 3a uBpcTte (pase, nonyt
HaTanoXeHnx " CycneHaoBaHuX
NPMPOAHUX YeCcTuLa U MUKPOMNIacTyKe,
wTo 6y 3ay3BpaT MPOMEHUIIO HUXOBY
MOKPETIBUBOCT U TOKCMYHU edpekaT Ha
BOZleHe opraHuame [6]. [lokasaHo je ga
OBa  jeQurera  MMajy  CHaXHe
advHuTeTe Ka NNacTM4HUM
nonvMepvmMa 36or -1 UHTepakuuja
uamelly paBHU HUXOBUX MOJEKyna M
noBpLUMHE nonumepa, nocebHo ako je
apomatuyHe cTpykTtype [5, 7].

lNonuxnoposaHu bugheHunu

MNonuxnoposaxu OndeHunu
npoussogunnu cy ce oa 1929. no 1979.
rogvHe. HakoH Tor BpemMeHa
npoussogra je buna 3abpareHa 36or
Nno3HaTMX KaHLUEpPOreHnx W  Opyrux
TOKCUKOSOLLKMX CBOjCTaBa, YKiby4yjyhu
penpoayKTUBHE abHopmarnHocTy,
pasnuumTe XpoHWYHe Gonectn n nesuje
koxe. MehyTum, nocTtoje cymwe aa ux
enekTpuyHa uHOycTpuja W Jarbe
KOPUCTW Yy OKBWPY CBOjEe MPOWN3BOAH-E.
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chlorine atoms. PCBs are persistent in
the environment and can still be
detected years later [8, 9]. According to
a study by Siva et al [5],
dichlorodiphenyldichloroethylene
(DDE), and nonylphenols (NPs), can
accumulate to concentrations up to 6
orders of  magnitude éapparent
adsorption coefficient: 105-10) greater
than those in seawater. The sorption
capacity was shown to increase with
decreasing particle size and
temperature.

PBDEs

Unlike PCBs, the production and use of
polybrominated diphenyl ethers
(PBDESs) began in the 1980s. However,
owing to their high production,
extensive usage, and persistence, they
have become ubiquitous in the
environment. PBDEs are brominated
flame retardants mixed in with polymers
without any chemical bonding and can
easily leach out into the surrounding
environment. Lower-brominated BDEs
have been suggested to target the liver,
disrupting normal function and causing
histopathological changes, reproductive
toxicity, and developmental
neurotoxicity. Although deca-BDE may
be less toxic than its lower-brominated
counterparts, it can be debrominated
into lower-brominated compounds [9].

DLCs

Among HOCs, PAHs and PCBs have
the highest detection and reporting
frequencies. However, few
investigations focused on dioxin-like
chemicals (DLCs), whose toxic effects
are similar, are environmentally
hazardous and carcinogenic even in
small amounts. Effects of such DLCs
include thymic atrophy, hepatotoxicity,
certain types of cancer, immunotoxicity,
and reproductive toxicity. Additionally,
DLCs are coplanar molecules, which
have relatively higher sorption affinities
toward plastics. Therefore, more
attention should be directed toward the
adverse effects of DLCs associated

KaHueporeHa 1 ToOkCu4yHa CBOjCTBa
pa3nukyjy ce y 3aBucHocTu of 6poja n
nornoxaja atoma  xropa. Osa
jeavHera Cy NocTojaHa y OKpYXXeky U
Mory ce [peTektoBaTM roguHama
kacHuje [8, 9]. MNpema ctyamju Cunee u
cap. (51,
anxnopoandeHnnanxnopoeTuneH "
HOHUNEHONM Mory ce akymynupatwu
0O KOHUeHTpaumja oOko 6 pegoBsa
BENUYuHe (NpBMOHN  KoeduLMjeHT
agcopnuvje: 10°~10°) Behux oa OHUX
mopckoj Boau. [lokasano ce pga ce
kanaumTeT copnuunje nosehaBa ca
CMakeHem BennynHe yectumua n
Temneparype.

lMNonubpomosaHu dugheHu1 empu

3a pasnuky o4  MONMXIIOPOBaHUX
OndeHnna, npoussogwa u ynotpeba
nonuépomoBaHnx  aucbeHnn  etapa
3anoyeta je 1980-ux roguHa. Mehytnm,
3axsarbyjyhm BWMCOKO] NpoM3BOAHMU,
LUMPOKOj YyNnoTpebn 1 Nep3nCTEHTHOCTMH,
oBa jeovrera nocrana cy
cBenpucyTHa Yy okpyxewy. OHa cy
CYLUTMHCKA GpoMOBaHW peTapaaHTu
nnamMeHa nomellaHW ca nonvmepvma
nnactmke 6e3  MKakBOr  Xemujckor
Be3uBakba, Na nako Mory ga npogpy y
OKpYXeHe. CmaTtpa ce aa
nonubpomoBaHn audbeHnn eTpu ca
HWXVMM cagpxajem atoma 6poma vumajy
yTvuaja Ha jeTpy, HapyLwaBajyhu weHy
HOpMarHy yHKUM)y ¥ y3poKyjyhu
XMCTONaTOMOLLKe NpomeHe, Ha
penpoayKTUBHY CMOCOBHOCT 1 pa3BojHY
HeypoTokcuyHocT. MNako jeammerba ca
BULIMM CTeneHoM OpomoBara Mory
6UT Marbe TOKCMYHA Of OHUX HUXE
HpomoBaHuX, OHU ce mory
nebpomoBaTty y jedutbera Ca HWKUM
cagpxajem atoma 6poma [9].

JluokcuHu

3a pasnuky o octanux xnapodobHNxX
OpraHcKMx nomytaHaTta, Mano je
UCTpaxuBawa Koja ce oKycupajy Ha
jeovksersa CriMyHa OMOKCUMHY, Koja cy
onacHa Mo XUBOTHY CpeaviHy, U Ynju cy
TOKCWMHM U KaHUeporeHn edekTn
N3paxKeHu yak " y Manumv
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with microplastics. A number of studies
have demonstrated that many of the
toxic impacts from DLCs are mediated
via the aryl hydrocarbon receptor
(AhR). The AhR binds co-planar
aromatic compounds with high affinity
and translocates them into the nucleus.
However, it is still unclear whether
DLCs on microplastics will pose a
threat to organisms or if microplastic
retention time in the environment will
change the fate and toxicity of the
associated DLCs. One of the main
reasons for uncertainty is that details
about the exposure of microplastic
bound DLCs at environmentally
relevant concentrations are quite limited
[10].

Pesticides

Pesticides play an extremely important
role in controlling pests and diseases
and promoting agricultural production.
As widely used pesticides in vegetable

farmland, carbendazim, dipterex,
diflubenzuron, malathion, and
difenoconazole have potential

environmental and human safety risks.
Because of the small particle size, large
specific surface area, and strong
hydrophobicity, microplastics are ideal
carriers for hydrophobic substances,
such as pesticides. Thus, they are often
coexisting in the environment and may
cause consequential pollution to the
ecosystem [11].

Toxic metals

Heavy metals and microplastics are
typically included in two different
classes of pollutants. However, recent
findings indicate plastics can play a
crucial role as vectors for heavy metal
ions in the marine system. Mechanisms
for the adsorption of metals to plastics,
which are likely to be varied and
complex, remain relatively unexplored
[12]. Also, metals (i.e., Ag, Cd, Co, Cr,
Cu, Hg, Ni, Pb, and Zn) can be
accumulated in  microplastics in
freshwater, and the formation of
complexes of modified organic surface

KOHUeHTpaunjama. HbnxoBU TOKCUYHU
ebekTn yKkIbYYyjy atpodujy Tumyca,
XenaToTOKCMYHOCT, oapeheHe BpcTe
KapuuHoma, UMYHOTOKCUYHOCT "
penpoaykTnBHy  TOKcu4yHoCcT.  [lopepn
TOra, MOMEKYNM OBUX jeAuHera Cy
nnaHapHu, na umajy penaTMBHO Benuke
aduHuTeTe copnuuje npema
nnacTnyHnuM matepujanuma. 36or Tora
Cy HeonxoaHe goaaTtHe cTyauje koje he
ce dokycupat Ha wWTETHe edhekTe
[OKCUHa y cuHeprmjm ca
MUKponnactukom. bpojHe cTyamje cy
nokasane pna ce TOKCUYHM YyTuuajn

ucnor-aeajy npeko apwvn-
yriboBOAOHUYHOr  peuentopa. OBaj
peuenTop Besyje KonnaHapHa

apomMaTuyHa jeaurera Ca BUCOKUM
aPUHNTETOM W TpaHcrouupa ux Yy
jesrpo. MehyTum, jowl yBeK je HejacHO
na nm he oBa jeguwewa Ha
MUKponnacTuum npegcrtaerbaTu
npeTwy 3a opraHuame unu he Bpeme
3agpxaBara MUKpOMnacTmke y
XVMBOTHOj CPEAMHWN MPOMEHUTU HUXOBY
cyabvHy w©n TOKCMYHOCT. JegaH of
rmaBHWX pasnora 3a HejacHohe je Taj
WTO Cy nojaunM O W3MOXEHOCTU
CYHepruje oBUX MOSeKyna Yy >XMBOTHO]
cpeavHmn " paroe NPUIMYHO
orpaHunyenm [10].

Mecmuyudu
Mectmuman wurpajy uW3y3eTHO BaXHy
ynory y cy3bujawy LITETOYMHA WU

bonecTty, Kao 7 noborbLiaky
nosbonpuepeaHe nponseogme. LLnpoko
KopuwheHu nectuumamn Ha
NoJbONpPUBPELHOM 3eMIbULLITY:
kapbeHgasum, OunTepekc,
andrny6eH3ypoH, ManaTuoH [
AMdeHOKoHas3on, npeacrasrbajy

noTeHuMjanHe puanke Mo KUBOTHY
cpeavHy W IbyAacko 3gpasrbe. 360r
Mane BENWYUHE 4YecTuua, Beruke
cneumdpuyHe  MOBPLUMHE U jake
xvopodobHOCTN, MMKponnacTuka je
naeanHm Hocau XMapopobHMX
cynctaHuu, nonyt nectuumpga. Osa
jeovrseHa 36or Tora 4yecTo
KOEraucTupajy y *XMBOTHOj CPEOVHU U
Tako MOry Mpoy3pokoBaTu 3arafene
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from microplastics with metals ions and
hydrous oxides is suggested as the
basis of this accumulation. A more
specific study stated that metals
accumulated in five plastic types (PET,
high-density PE, PVC, low-density PE,
and PP) in different patterns, depending
on space and time [5, 13, 14].

Antibiotics

As a class of emerging contaminants,
antibiotics have received increasing
attention due to their impacts on the
microbial community as well as the
generation of resistance genes. A large
number of antibiotics are released into
the environment every year. Studies
reported that tetracyclines, macrolides,
fluoroquinolones, and sulfonamides are
the frequently detected antibiotics in
aquatic environments worldwide.
Antibiotics such as trimethoprim,
fluoroquinolones, and sulfonamides
were found to be stable in surface
water. More importantly, the residual
antibiotics may pose a relatively high
ecological risk to the relevant aquatic
organisms. Due to the plastic polymer
type - porous structure and hydrogen
bonding, water salinity and antibiotic
molecule, various adsorption capacities
on microplastic particles were observed
[15].

exkocuctema [11].

Tewku memanu

Tewkn MeTann n MUKponacTika YnHe
noTnyHo [ABe  pasnuuute  Knace
3arafjusava. MehyTum, HefdaBHa
oTkpuha ykasyjy Ha To Aa nnactuka
MOXeE MMaTW BakHy Yrory kao BEKTop
33 jOHe TelWKMX MeTana y MOPCKUM
ekxocuctemMmuma. MexaHunamu 3a
agcopnunjy Metana Ha nnactuky, 3a
Koje ce npeTnoctaBba pfa cy
pasnMunUTN 1 CINOXeHW, U [Jarbe cy
penatmBHO HencTpaxxeHn [12].
Mokaszano ce, Takohe, ga pasnuuuTn
MeTanu, nonyT cpebpa, kagmujyma,
kobanTta, xpoma, 6akpa, uBe, HMKNA,
onoBa M UWHKa, Mory ga ce
akymynupajy Ha yectmuama
MUKpOMMacTMke Yy cnatkoj Boau, a
cTBapare KOMMJeKca MeTanHux joHa
ca MOANUKOBAHOM OpraHckom
NOBPLUMHOM MUKpOMMacTuke cMaTpa ce
MEeXaHU3MoM oBe akymynaumuje.
lMocToju wucTpaxusBawe Yy KoM je
[OKa3aHo Aa ce MeTanu akymynupajy y
neT BpcTa nnacTvke (MonueTuneH mane
W Benvke TryCTUHe, MOMUMNPOMNUIIEH,
NONMBMHUNXIOPUA, "
nonvetuneHTepedTanar) npema
pasnuunTMm obpacumma, y 3aBUCHOCTH
of npocTopa 1 BpemeHa [5, 13, 14].

AHmubuomuuyu

AHTMOMOTMLUMMA, kao nocebHOoj Kracu
sarafjuBava, nocsehyje ce cBe Beha
naxwa 360r HUXOBOr yTuuaja Ha
MUKPOOMOM, Kao 7 nojaese
pesncTeHTHOCTM koA cBe Beher 6poja
MuKpoopraHusama. Benvke konuiuHe
aHTMbnoTMka ce  cBake  roauHe
UCNYLWTajy Y XMBOTHY cpeauHy. bpojHe
cTyavje HaBode Aa Cy TeTpauuKnunHW,
Makponuam, rYyOPOKMHOSOHN "
cyndoHamMuan  4ecto  [AEeTeKTOBaHu
aHTMbMoTMLUM y BOAEHVWM cpeauHama
wmpoM ceeTta. Takohe, yTBpheHo je aa
Cy aHTMbmoTuum nonyT TpMMeTonpuma,
¢ryopokMHOMOHa U cyndgoHamuga
CTabunHn y MOBPLUMHCKUM BOAaMa.
Peanpgye aHTMbMoTunka mory
npeactaBrbatM  penatmMBHO — BUCOK
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3. CONCLUSION

Microplastics can be considered as
vectors for adsorbed environmental
pollutants. The present study
emphasized the most toxic and
dangerous chemical substances carried
on microplastic particles and described
the effects and implications of these
hazardous chemicals on human health,
providing a brief overview of studies
that have investigated their abundance
on microplastics. To date, there is a
considerable lack of knowledge on the
interaction between HOCs and plastic
materials, on the fate of such a synergy
when being disposed into the
environment, and on their consequent
effects on human health.
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€KOJOLLIKM PU3MK 3a BOAEHE OpraHu3me.
Ycnen pasnuuutor Tvna nnacTU4HUX
nonMMepHMX martepujana - Nopo3HOCTH
CTPYKTYype U  BOAOHWYHMX  Be3a,
canuHWTeTa BOAEe W Tuna Mornekyna
aHTMOMOTUKA, YOYEeHW Cy pasnUyunTU
aacoprunoHn MexaHu3Mu "
KanaumrteTtu Ha YyecTuuama
MukponnacTtuke [15].

3. 3AKIbYYAK

Yectuue MuKponnactuke Mory ce
cMmaTtpaTtum norogHnm BEKTOpPOM  3a
agcopnunjy M NPeHoc  pasnuyunTUx
3arafjuBava xwuBoTHe cpeauHe. OBa
cTyavja je  npyxuna  yBug Yy
HajOTPOBHWjE M HajonacHuje Xemujcke
CyncTaHUe Koje ce MOry MnpeHoCcuTn
yecTvuama MUKponnacTuke 'y edekre
OBMX OMacHWX MaTtepuja Ha 3ApaBibe
myown, npyxajyhu KkpaTak nperneg
cTyavja koje cy ce 6GaBune oBakBUM
uctpaxuearmma.  [aHac  noctoju
o3burbaH HegocTaTak 3Hawa O
WHTEepakumjy  mnsmehy  xmapodobHmx
OpraHckvx nosnytaHata M NNacTUYHUX
maTepwvjana, kao n o cyabuHu Takse
CMHeprmje npunvkoM opnarawa Yy
XMBOTHY CpeanMHy W yTuuajy Ha
3paBrbe YoBeka.
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