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OpeaHu3ayua usnvaHumen

NHCTUTYT no HeBpobuonorna — bbarapcka Akagemums Ha
Haykute (MHB - BAH)

MUme Ha npoeKTa

EKkcnepumeHTanHo wu3cneaBaHe Ha edeKTa Ha oOpasHa
€KCcrnosuuma ¢ MNOJIMCTUPEHOBM MMKPOMIACTMacu BbpXyY
penpoayKkTmeHaTa cuctema

NaeHTMdUKaumoHeH Homep

KN-06-M83/2

KpaTtKo onucaHue

3ambpceHaTa OKOJIHA cpefa €  WU3TOYHMK  Ha
Mukponaactmacu  (MPs), KOMTO  nonagaT B
OpraHuM3muTe, BK/. B YoBeKa. M3cneaBaHuA NoKasgear, ue
MPs ¢ pasmepu <20um moraTt ga npeMmnHaBaT B KpbBHUA
NOTOK U A3 Ce aKyMy/anpaT B OpraHuTe, BKA. B T€3U Ha
penpoayKTMBHaTa cucTema. Tosa Cb3aaBa
npeAnocTaBKa 3a pa3BUTUE Ha Bb3NaaUTeNIHU npoLecu
M MHAyuMpaHe Ha oOKcugatmeeH cTpec (OC) c
nocneagawm G1M3MONOrMYHM HapyLWeHUA, KOMTO moraT
A3 adekTnpat deptuamMteTa U Pa3BUTUETO  Ha
notomcTsoTo. WM3cneaBaHuATa B Ta3uM Bpb3Ka ca
U3KAOYMTENHO MA/IKO B CBETOBEH Mallab, a B bbarapua
HanbAHO nunceat. MNpeasug rnobanHOTO 3ambpcABaHe
Ha OKonHaTa cpeaa ¢ MPs 1 cblieBpemeHHOo rnobanHoTo
yBe/NMYaBaHE Ha pPenpoayKTUBHWUTE npobaemu npu
4YoBEKa, MOXe M e HeobxoauMo Aa ce TbpCu Bpb3Ka
mexay Tax. TaKka, uenta Ha  nNpoekra e
eKCNepuMeHTaNIHO U3cneaBaHe M OUEeHKA Ha edekTuTe
Ha MPs BbpXxy opraHuTe Ha penpoayKTUBHaTa cUCTEMA,
onnoguTeNHMA  NOTeHUMan W NpOTMYaHeTO Ha
6pemeHHOCTTa Ha /s1labopaTopHM NABXOBE C OpasiHa
€KCNno3numa Ha NOAUCTUPEHOBU MMKponnactmacu (PS-
MPs) c pasamepu 1 um mn 5 um B go3a 0.1 mg/24h , KakTto
M  TpaHcdepa Ha  PS-MPs  Kbm  embpuoHa,
6MoaKymynaumaTa B opraHn Ha ¢etyca M edekta um
BbpPXYy HEOHaTa/IHOTO pa3BuUTMe, C MNoTeHUMan 3a
eKCTpanonmMpaHe Ha pesynTatute Kbm 4oBseKa. Lle ce
NOTbPCKM NoTeHuManHata pona Ha OC KaTo KaeTbyeH
MEXaHU3bM 3a TOKCMYHUTE edeKTU Ha PS-MPs Bbpxy
penpoaykTMBHata cuctema. Lle 6baat npunaraHu
CbBPEMEHHU aHANIMTUYHU, BUOXMMUYHU, XUCTONOTUYHM
U UMYHOIOTMYHU meToan. [poeKTbT Npeanara 3a Mbpsu
NMbT eKCNnepMMeHTasHO, KOMMAEKCHO W CUCTEMHO
nscnensaHe Ha edekta Ha opanHa ekcnosmuma Ha PS-
MPs Bbpxy penpoayKTUBHATa cMCTEMA Ha N1abopaTopHMU
KMBOTHM M nocneauumte oT TAX B MOTOMCTBOTO C
NnoTeHLMan 3a eKCTpanoavpaHe Ha pe3yaTatute Kbm
yoBeka. [lonyyeHute pesyntaTu LWe ponpuHecat 3a
nosly4yaBaHeTOo Ha HOBM GYHOAMEHTA/NIHW 3HAHWA 3a
edeKkta Ha MPs Bbpxy penpoayKTMBHaTa CUCTEMA, KOETO
e gaae Bb3MOXKHOCT 32 dopMUpaHe Ha Mo 06eKTMBHA
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OLEHKa Ha 34paBHUTE PUCKOBE WM MNpeanpuemMaHe Ha
afleKBaTHU MepKM 3a NpeononsBaHe M HamansABaHe Ha
nocneacTeusTa.

Knoyosu aymu

MMKpOI’II’IaCTMaCM, penpoayKTuBHa CUCTEMa,
eKCnepumeHTaIHM Mmogenun

KpaTKko onucaHue Ha oyaKBaHuUTe
pe3yntatu

MN3nbnHeHMETO Ha NpoeKTa ce O4YakBa Ja JoBede A0
NnoJlydaBaHETO Ha  HOBW  HAy4YHWU  JaHHM 33
Bb34ENCTBMETO HA NONUCTUPEHOBUTE MUKPOMIACTMACHU
(PS-MPs) Bbpxy penpoAyKTMBHaTa cuctema npu
eKCNepuMeHTasIHN  XMBOTHM W MNOTEHUWMANHUTE
nocneacTesMA 32 MNOTOMCTBOTO, C Bb3MOMHOCT 33
eKCcTpanonMpaHe KbM 4oBeKa. Pesyntatute we
JonpuHecaT 3a MO-TOMHA OUuEHKa Ha 34paBHUTE
pucKoBe, CBbp3aHu o eKkcnosmumaTa Ha
MMKpONAACcTMacH.

OuakKBa ce aa ce ycTaHoBM buoakymynauma Ha PS-MPs B
penpoayKTMBHUTE OpraHW U A3 Ce  U3ACHAT
WHAYUMPAHUTE OT TAX CTPYKTYPHU U YHKLMOHANHMU
HapyweHua, CBbp3aHM C MNOBUWEHA AMNUMAHA
nepokcngauma (LPO), npomeHn B aHTMOKCMAAHTHATA
3aWMTa U HA/IMYMEe Ha NONOBO-CNeuMPUIHN N pasmep-
3aBUCMMU pasnymna B otrosopa Kbm OC. AHaaun3snTe Ha
cnepmanHu npobu u eHAOKPUMHHW MoKasaTenu e
npegocTaBAT HOBM AaHHM 33 BAMAHMETO Ha PS-MPs
BbpXy pepTuamTeTa U XopMOHaNHaTa perynaums.
NHTepancUMNANHAPHUAT NoAX04, Ha MpoeKkTa Le
NO3BOJIN LUANIOCTHO OXapaKTepmn3npaHe Ha MexaHn3IMumTe
Ha TOKCUYHO Aencteme Ha PS-MPs 1 LWwe cb3aage HayyHa
OCHOBa 3a Obaewm cTpaTtermm 3a MOHUTOPWUHT,
npeBeHUMA N OUEHKa Ha pUCKa 33 pPenpoayKTUBHOTO
3apase.

Tun Ha NPOEKTa — HALMOHA/IEH,
MeKAYHaPOoAEeH, Apyr

HaunoHaneH

CpOK Ha ocbuiecrBABaHe
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Experimental Study of the Effects of Oral Exposure to
Polystyrene Microplastics on the Reproductive System
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Short description

Environmental pollution is a major source of
microplastics (MPs), which enter living organisms,
including humans. Studies have shown that MPs with
sizes <20 um can enter the bloodstream and accumulate
in various organs, including those of the reproductive
system. This creates conditions for the development of
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inflammatory processes and the induction of oxidative
stress (0S), leading to physiological disturbances that
may affect fertility and offspring development. Research
addressing these effects is extremely limited worldwide
and entirely lacking in Bulgaria. Considering the global
increase in environmental contamination with MPs
alongside the rising prevalence of reproductive
disorders in humans, investigating a potential link
between these phenomena is both relevant and
necessary.

Therefore, the aim of the present project is to
experimentally investigate and evaluate the effects of
MPs on the organs of the reproductive system,
fertilization potential, and pregnancy outcomes in
laboratory rats following oral exposure to polystyrene
microplastics (PS-MPs) with sizes of 1 um and 5 um at a
dose of 0.1 mg/24 h., as well to assess the transfer of PS-
MPs to the embryo, their bioaccumulation in fetal
organs, and their effects on neonatal development, with
potential extrapolation of the results to humans. The
potential role of oxidative stress as a cellular mechanism
underlying the toxic effects of PS-MPs on the
reproductive system will be investigated. Contemporary
analytical, biochemical, histological, and immunological
methods will be applied.

The project proposes, for the first time, a
comprehensive and systematic experimental
investigation of the effects of oral exposure to PS-MPs
on the reproductive system of laboratory animals and
the subsequent consequences for  offspring
development, with potential extrapolation of the results
to humans. The obtained results will contribute to new
fundamental knowledge on the effects of MPs on the
reproductive system, enabling a more objective
assessment of health risks and the development of
adequate measures to mitigate and prevent adverse
outcomes.

Keywords

Microplastics, reproductive system, experimental models

Short description of expected
results

The completion of the project is expected to generate
new scientific data on the effects of polystyrene
microplastics (PS-MPs) on the reproductive system of
experimental animals and the potential consequences
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for offspring development, with the possibility of
extrapolation to humans. The results will contribute to a
more accurate assessment of health risks associated
with microplastic exposure.

Bioaccumulation of PS-MPs in reproductive organs is
expected to be demonstrated, along with the
characterization of PS-MPs-induced structural and
functional alterations associated with increased lipid
peroxidation (LPO), changes in antioxidant defense, and
the presence of sex-specific and size-dependent
differences in the response to OS. Analyses of sperm
parameters and endocrine markers will provide new
insights into the effects of PS-MPs on fertility and
hormonal regulation.

The interdisciplinary approach of the project will enable
comprehensive characterization of the mechanisms
underlying the toxic effects of PS-MPs and will establish
a scientific basis for future strategies aimed at
monitoring, prevention, and risk assessment related to
reproductive health.




