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Keywords: Polystyredie mioparvicles (PS-NPs) have emerged as a significant environmental concern due to their widespread
Nanoplastic presenreind potentic| Loxicity. This study investigates the effects of PS-NPs on bovine oocyte in vitro maturation
g“lfswreue (IVM) ¢ assess their ir i act on reproductive health. During IVM, oocytes were exposed to varying concentrations
Oovme of 10C 1m PS-NPs (0/ 5, 50, 100-25d-200/0g/m') or of fluorescent 30 nm PS-NPs (0, 5, 35, and 70 pg/mL).
oCcyiLe
Matit.ration Higher Pu.NPs copnser/aations (100 and 200 pg/mL for 100 nm PS-NPs and 70 pg/mL for 30 nm PS-NPs)
Fertilization significantiy.reduesd nucizar maturation rates and increased degeneration. Similarly, eytoplasmic maturation

was negatively affected, at Ligher concentrations (P < 0.05). PS-NPs exposure also elevated reactive oxygen
species (ROS) levels and 1advced glutathione (GSH) content within the oocyte. Notably, PS-NPs were internal-
ized by both oocytes and cumulus cells in a concentration-dependent manner. These findings confirm the
reproductive toxicity of PS-NPs, emphasizing their potential to compromise mammalian fertility and raising
concerns regarding their environmental and health implications.
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Seasonal effects on in vitro oocyte maturation and
embryo development in Holstein dairy cattle in
northern Italy

Laura Tovar-Pascual, Eleonora lacone, Diego Bucd, Ludovica Mammi, Barbara Merlo
Department of Veterinary Medical Sciences, Alma Mater Studicrum-University of Bologna, Bologna, ftaly

Background

substantial economic losses.

Dairy cattle are particularly vulnerable to heat stress, which negatively affects their reproductive performance, resulting in

Objective

To study the influence of natural seasonal thermal variation, regardless of any potential mitigation strategies, on in vitro nuclear
maturation and cocyte developmental competence in culled Holstein dairy cows in the Emilia-Romagna region (northern Italy,

latitude 44.5°N).

Materials and Methods

Results

Doryte collaction in Summer [5) and Winter (8]

- Wix
@’ %!

S g

VM for 22hours }
as -
| |
Oy IVF and IVE = Cleavage and
> blostocyst rote

Cata were analysed using a binomial Generalized Limear Model
|GLM] with a logit link function; statistical significanca was set at
PE0.05.

Group | Total Hoechst Oocytes M%) Inmature (%) | Degenerate (%)

Sumimer

70 90 (57.1222.9)" |17 (22.6:26.0" |13 (20.1£12.7)*

Winter

103 86 (79.5214.1)° |13 (15.6:10.8)" [4 (4.827.0)"

Table 1. Dats re presented s total number and % are described 2 MeantSDL Sigrificant seasonal
diffrences wers observed across all evaluted parsmeters (p-0.05). Different betters indicate
significant differences betwesn groups.

Group | Total IVC o Blastocyst d7/Tot | Blastocyst
(%) d8/Tot (%)
Summer ag1 10(2.342.3)° | 24(5.54.2)"
Winter 587 55 (8.9467)" |65 (11.3+6.4)"
Group |Cleavage Rate (%) - NERAZICLI(E e
(%) d8/CL (%)
Summer| 290 (68.6¢14.9)" | 10(3.643.8)° | 24(8.127.2)"
Winter | 442(83.3#69)° | 55(10.7:8.2)° |65 (13528.0)°

TableZ. Data are presented 2 total number and % are described s Mesn * 5D, Different letters
indicate significant differences between groups.

Contributing Factors

* Holstein cows have elevated metabolic = *
requirements, which may increase
their vulnerability to heat-induced
reproductive challenges.

Key Findings
Summer-associated heat
stress impairs reproductive
potential at the cocyte level in
Holstein dairy cattle in

northern [taly.

= Many of the animals used for oocyte
retrieval may have already experienced
reproductive impairments, as they
were selected for culling based on
compromised fertility or health status.

+ Delayed nuclear maturation
during the early stages of IVF
may reflect the reduced
developmental competence,

particularly in summer.

Funding: Union Next

: i
COMPONENTE 2, INVESTIMENTOD 1.4-D.D. ml?ﬂﬁfmzz umnmzz]

Condusion

* Compared to similar studies in beef cattle, the
impact of even moderate heat stress appears
more pronounced on Holstein dairy cows.

* A more detailed morphological and melecular
evaluation of embryes could darify how heat
stress alters early developmental competence.

+ Monitoring oocyte guality and embryo
cleavage patterns seasonally may help
optimize embryo transfer success rates.

Group | Total Hoechst Oocytes Ml (%) Inmature (%)  Degenerate (%)

Summer 70 40 (57.1422.9)° 17 (22.8426.0)° 13 (20.1+12.7)°

Winter 103 86 (79.5+14.1)° |13 (15.6410.8)° 4 (4.847.0)°

Table 1. Data are presented as total number and % are described as Mean+SD. Significant seasonal
differences were observed across all evaluated parameters (p<0.05). Different letters indicate
significant differences between groups.

Group Total IVC Oocytes Blastocyst d7/Tot (%) Blastocyst d8/Tot (%)

Summer 491 10 (2.3+2.3)° 24 (5.5+4.2)°

Winter 587

55 (8.9£6.7)° 65 (11.316.4)°

Group :Cleavage Rate (%)' Blastocyst d7/CL (%) | Blastocyst d8/CL (%)

Summer 290 (68.6+14.9)° 10 (3.6£3.8)° 24 (8.1£7.2)°

Winter

442 (83.3+6.9)° 55 (10.748.2)° 65 (13.5+8.0)"

Table 2. Data are presented as total number and % are described as Mean + SD. Different letters
indicate significant differences between groups.
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0C53 | Polystyrene nanoplastics impair stallion
sperm function

Internalization of Nanoplastics in equine spermatozoa

Jose Manuel Ortiz-Rodriguez !, Sofia Dindo *, Vito Antonio Baldassarro *, Laura Tovar-Pascual !, Beatrice Mislei *Z, Diego Bucci !, Marcella Spinaci 1

'Department of Vieberinary Medical Sciences, Alma Mater Studiorsm-University of Bologna, Bologna, Italy
National Institute of Articial Insemination {AUB-INFA), University of Bologna, Bologna, faly

Introduction

Plastic pollution is a growing glebal concern due to its potential effects on both human and animal health. The disaggregation of
large plastic fragments into microplastics (MPs) and nanoplastics (NPs) facilitates their widespread dissemination in the
environment. These particles can be internalized by organisms and subsequently accumulate in biological tissues, where they
may induce toxicological effects such as inflammation and oxidative stress. While the mechanisms underlying the interaction
between plastic particles and cells remain uncertain, recent human studies point to @ potential association between increased
subfertility and the exposure of gametes to NPs.

OBIJECTIVE

The aim of this study was to evaluate the in vitro internalization of nanoplastics (NPs) in mature equine spermatozoa

Five frocen-thawed ejaculstes from different stallions were & significant, dose-dependent increase in green mean fluorescence intensity [MFI)
divided into five aliguots and incubated either without (CTR] or was detacted in live sparm by flow cytometry [Figure 1), indicating greater NPs
with different concentration: of 30 am green-fuarescent internalization. Sperm viability showed a decreasing trend with higher NP uptake.
nanoplastics (10, 50, 100, and 200 ug/ml]. confocal microscopy further revealed a preferential accumulation of NPs in the
midpiece and/or post-acrosomal regions of the spermatozoa (Figure 2).

S. Dindo'; L. Tovar-Pascual'; G. Mari®; M. Spinaci';

I. Ortiz-Rodriguez!

! Department of Veterinary Medical Sciences, Alma Mater
Studiorum-University of Bologna, “National Institute of
Artificial Insemination (AUB-INFA), University of Bologna, Italy

The worldwide diffusion of nanoplastics (NP) has become a
major threat to environmental health. The accumulation of
these particles in mammalian tissues potentially triggers a
range of biological effects, including oxidative stress and in-
flammation. Given that NP have been isolated in reproductive
organs such as testicles, and research focusing on the conse-
quences of NP on animal reproductive performance is limited,

this study explores the impact of 30 nm polystyrene NP on stal- [

lion mature spermatozoa. A total of 15 frozen-thawed ejacu- M P o v
lates from five stallions were divided into three samples either < ) = i ===— :'::‘:«:'-';hl::::?ﬁ
without (CTR) or with different concentrations of NP (50ug/ A . i = :E:..:: |
mL and 200pug/mL) and incubated at 38°C. Sperm viability, o [&. —y WYY - = e e b Mo o ot
mitochondrial activity and reactive oxygen species (ROS) pro- o TR sone sone sconp 2o ».”.“—( penr | T Wl i mamaseg

Tombis Viclat Haruoplastics wybeaen Dil

duction were evaluated by flow cytometry before treatment =T

(T0) and after 3h of incubation (T3). Statistical analysis was incubation o 1 et ‘ "; |
performed using Kruskal-Wallis one-way analysis on ranks. Reac o
Results are presented as median and interquartile range. A low cytometry
significant decrease in sperm viability was observed in the - e geen o o
200pg/mL NP sample compared with CTR at T3 (25.6% (22.1- o e
30.8) vs. 45.8% (41.4-49.5), respectively, p<0.05). Moreover,
the 200pg/mL NP induced a reduction in the percentage of
sperm with high mitochondrial membrane potential after 3h
compared with CTR at T {24.0% (12.5-31) vs. 48.7% (31.6-
61.5), respectively, p <0,05) in association with a decrease in

Confocal micrascopy

I!_:‘ * NFs localization in spermatozoe
“-% stained with Zamai Vicist
ﬂ |Vindility marker) and Vyorant Dil

e |{memarane marker|

CONCLUSION

Sperm internalize NPs in a dose-dependent

hydrogen peroxide (H,0,) concentration (median fluorescence
intensity (MFI): 12.3 (6.4-15.2) 10% vs. 13.9 (8.2-21.8) % 10%,
p < 0.05). Our results suggest that NP negatively affect stallion
sperm mitochondrial activity, potentially impairing sperm
survival. These findings confirm the emerging concerns in
animal reproduction linked to plastic pollution.

manner, with preferential accumulation in the
post-acrosomal and midpiece regions. This
distribution could suggest potential
interference with mitochondrial function and
fertility. Further studies, including ongoing
work by our group, aim to clarify these effects.

Figure 1. [ L of WP in lhve
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