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Preface 
 
 
Dear colleagues and friends, 
 
I would like to welcome you all to the first ever ECAR symposium. ECAR as organisation has 
existed now for over two decades and is growing every year. This year is the first year that we 
have our own symposium which is very exciting. The idea of ECARs own symposium goes 
back a long time and to see this coming to fruition is very exciting. I would like to hereby thank 
all of those who have put their time and effort into it, especially the local organisers here in 
Vienna. The aim of this first dedicated ECAR symposium is to get evidence base and 
comparative discussions going between diplomates as well as residents of all different 
subspecies. After all: all animals reproduce! Or…they don’t… either way we all end up dealing 
with the trial and tribulations around it and sometimes the answer to a problem or case could 
come from a colleague that usually looks at a completely different species. I hope you all have 
a (re) productive meeting!  
 
Marijke Beltman 
ECAR president 
 
 
 
Dear Participants of the 1st ECAR Symposium, 
 
On behalf of the Organising Team we welcome you to the 1st Symposium of the European 
College of Animal Reproduction. Organising a successful conference requires input and sup-
port from several sides.  
Thank you to all delegates and presenters for coming to Vienna and for sharing your research 
and clinical experience. We hope that this first Symposium is followed by a long series of 
similar ECAR conferences – open to young researcher and residents and brigding the gap 
between clinical veterinary medicine and animal reproduction research.  
Thank you to our reviewers. Their expertise and dedication has helped to achieve a high 
scientific standard. And several times the reviewers stated how impressed they were by the 
excellent abstracts they were asked to evaluate. 
Thank you to the Editors of Animal Reproduction Science for publishing the invited 
presentations of the ECAR 2019 Symposium in a regular journal issue.  
Thank you to the Rektorat of Vetmeduni Vienna for hosting the ECAR Symposium on campus 
and making the lecture centre available for the conference.  
We are grateful to the residents, junior researchers, technicians and veterinary students from 
Vetmeduni Vienna for their support and motivation to run this conference and make all dele-
gates feel welcome here in Vienna. 
And last but not least we are grateful to our sponsors. The companies supporting the ECAR 
2019 Symposium range from start-ups to established marked leaders in animal health and 
biotechnology, thus perfectly mirroring the spectrum of the conference delegates. We are sure 
that the 1st ECAR Symposium will not only stimulate scientific discussions but also foster 
cooperation between animal reproduction veterinarians and research-orientated companies.  
 
With kind regards 
Christine Aurich, Marc Drillich, Jörg Aurich 
Organising Committee ECAR 2019 Symposium  
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4BioDx Plenary Session ‐ General Aspects of Animal Reproduction 
 

Protective extender medium counteracts the sensitivity to seminal plasma in 
thermically stressed boar spermatozoa 

Anne-Marie Luther, Dagmar Waberski 
Unit for Reproductive Medicine of Clinics, University of Veterinary Medicine Hannover, 

Hannover, Germany 
 
Introduction: Depending on the sperm concentration in raw semen, boar semen doses used 
for artificial insemination usually contain between 3 and 15 % SP. Recent studies showed that 
thermic stress leads to a dramatic loss of sperm motility in liquid preserved boar spermatozoa 
extended in Beltsville Thawing solution (BTS) in presence of 10 % autologous seminal plasma 
(SP). The aim of this study was to examine if a protective extender medium is able to diminish 
the damaging effect of 10 % SP in thermically stressed semen doses. Material and methods: 
Semen (n = 8 boars) was diluted split-sample to 18 x 106 sperm/ml with 10 % or <1 % 
autologous SP ad 100 ml in three different extender media: BTS (Control), modified pH-
stabilized BTS (mBTS) and long-term extender (Androstar® Plus (APlus); Minitüb, Germany). 
Samples were stored for 72 h at 17°C and then incubated for 300 min at 38°C under air. Total 
motility was examined with AndroVision®. Plasma membrane- and acrosome integrity (MI: 
propidium iodide, FITC-PNA) and the amount of viable sperm with high mitochondria 
membrane potential (hMMP: propidium iodide, JC-1) were assessed by flow cytometry 
(CytoFlex, Beckman Coulter). Results: In samples with 10 % SP, total motility after thermic 
stress was significantly lower (p < 0.05) in samples extended in BTS (46.1 ± 13.9) and mBTS 
(48.3 ± 15.9) compared with samples extended in APlus (64.0 ± 13.0) whereas it remained at 
a higher level in all samples with <1 % SP (BTS: 62.1 ± 9.2 %, mBTS: 65.0 ± 6.4 %, APlus: 
62.2 ± 7.7 %). After 72 h of storage, total motility, the amount of plasma membrane and 
acrosome intact sperm and the number of viable sperm with high mitochondria membrane 
potential did not differ (p > 0.05) between all three extender media in samples with 10 % SP 
(ranges motility: 73.6 ± 9.1 % (mBTS) to 77.9 ± 8.3 % (APlus), MI: 72.7 ± 5.4 % (BTS) to 
74.8 ± 5.2 % (APlus), hMMP: 86.2 ± 12.3 % (mBTS) to 91.3 ± 4.5 % (APlus)) and in samples 
with <1 % SP (ranges motility: 72.3 ± 3.0 % (BTS) to 75.1 ± 5.2 % (APlus), MI: 74.9 ± 5.2 % 
(mBTS) to 76.2 ± 5.4 % (APlus), hMMP: 88.4 ± 11.7 % (BTS) to 92.7 ± 3.0 % (APlus)). 
Conclusion: The long-term extender APlus is able to counteract the damaging effect of 10 % 
SP in thermically stressed liquid preserved boar spermatozoa. This effect is not solely related 
to pH-stabilization in the extended semen sample. 
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Denaverine hydrochloride (Sensiblex ©) reduces pulling force in assisted 
parturition in Holstein-Friesian heifers 

Carola Fischer-Tenhagen, Katrin Lange, Wolfgang Heuwieser  
Clinic for Animal Reproduction, FU Berlin, Germany 

 
Parturition is a painful experience. Especially heifers suffer from prolonged labour and often 
need assistance. Sensiblex (Denaverine hydrochloride, Veyx-Pharma, Schwarzenborn, 
Germany) is supposed to improve the elasticity of the soft birth canal and to regulate uterine 
contractions. One hundred and twenty heifers were enrolled in a randomized, blinded, clinical 
study to test the effect of Sensiblex in parturition in heifers. 83 heifers could be included into 
final analysis. Heifers in the maternity pen were controlled hourly for onset of stage II of 
parturition. Additionally heifers were continuous video filmed to retrospectively determine the 
exact moment of appearance of the fetal claws in the vulva. Thirty minutes after this event 
randomly Sensiblex (10 ml, 400 mg denaverine hydrochlorid, N = 41) or 10 ml 0.9 % NaCl (N 
= 42) in the control group were administered to the heifers subcutaneously, blinded to the 
experimenter. 
Thirty-six heifers calved in the following 30 min (60 min after onset of stage II).without 
assistance. In the remaining 47 heifers (21 treated with Sensiblex and 26 with NaCl) calves 
were pulled with a mechanical calf puller, with a digital force gauge (PCE-FB2 k, PCE 
Deutschland GmbH, Meschede, Germany) interposed in-between calving rope and mechanical 
calf puller. 
Duration of pulling ranged from 1 min to 12 min. Average duration of pulling was 3.64 ± 2.61 
min. The maximum pulling force measured was 1,979.5 N. Area under the curve was calculated 
to comprises time x pulling force. Area under the curve was 64,373 ± 50,514 Ns in heifers 
treated with Sensiblex and 91,553 ± 61,886 Ns in the control group (P = 0.035). The results 
provide evidence that Sensiblex can reduce pulling force in assisted calvings in heifers. 
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Prevalence of subclinical endometritis in dairy cows recovered from clinical 
endometritis with cephapirin or PGF2α treatment 

Wojciech Barański, Agnieszka Baryczka, Dawid Tobolski, Tomasz Janowski 
University of Warmia and Mazury, Olszytn, Poland 

 
The aim of the study was to investigate prevalence of subclinical endometritis (SE) after 
treatment of clinical endometritis with cephapirin, PGF2α and without any treatment. Two 
hundred twenty three cows after parturition with clinical endometritis was diagnosed between 
21-28th dpp and were randomly allocated to the groups according to treatment method 
(cephapirin, PGF2α, no treatment) and discharge (< 50% of pus, > 50% of pus). The cows were 
re-examined and treated with the same method every two weeks until they were diagnosed as 
cured. Subclinical endometritis was diagnosed if more than 5% of PMNLs were found in 
uterine smear without clinical signs. After the first treatment SE was diagnosed in 28.57% cows 
clinically cured with cephapirin, 38.03% with PGF2α and 30.99% (p>0.05) in self-cured 
controls, whereas after the second treatment SE occurred in 4.29%, 2.82% and 5.63% (p>0.05) 
cows, respectively. According to the discharge nature 29.13% and 35.78% cows after the first 
and 1.94% and 6.42% cows after second treatment were diagnosed as having SE. From this 
study, we conclude that neither the treatment method nor discharge nature has no significant 
effect on the presence of SE in dairy cows; however, the prevalence of SE in clinically cured 
cows is high. 
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Use of intrauterine kerosene infusions in mares post-abortion:  
effects and considerations 

Giorgia Podico1, Igor Canisso1, Robyn Ellerbrock2, Robert Douglas3, Patrick Roady1, 
Fabio Lima1, Scott Austin1 

1University of Illinois Urbana-Champaign, 2University of Georgia, 3BET Laboratories, USA  
 

Early fetal loss in mares can result in retained endometrial cups, abnormal cyclicity, ovulation 
failure, and consequent subfertility due to eCG secretion by the endometrial cups. Anecdotal 
reports suggest that intrauterine kerosene infusion can enhance endometrial cup regression, but 
side effects of this treatment are poorly documented. A recent report documented the 
occurrence of a severe vaginitis causing colic-like signs in a mare treated for pyometra and 
skin irritation on the operator who performed the procedure. This study evaluated the safety of 
kerosene infusion with regards to the mare’s health status, the endometrium, and the operator’s 
safety. We hypothesized that i) intrauterine kerosene infusions could hasten regression of 
endometrial cups without detrimental effects on the endometrium, and ii) mares would have 
negligible systemic side effects after intrauterine infusions. Twelve pregnancies of nine light-
breed mares were used in the study after prostaglandin-induced abortion (n=12) by 60 days of 
gestation. Mares were randomly and equally allocated to receive two intrauterine infusions 
with 500mL of kerosene or 500mL saline on day 21 and 35 after the pregnancy termination. 
Uterine biopsies were collected at days 7, 21, 35 and 49, routinely processed and stained with 
H&E, and graded by a pathologist. Physical examinations, complete blood cell counts, and 
blood biochemistry were performed before and then daily for 2 days after the infusions. Uterine 
lavage with Lactated Ringer’s Solution was performed 24 hours after each infusion. Plasma 
samples were collected right before the abortion induction, then at 7, 21, 28, 35, 42, and 49 
days after the pregnancy termination for assessment of eCG concentrations via immunoassay. 
Continuous data were analyzed with MIXED procedure with repeated measures in SAS, 
categorical data with LOGISTIC procedure in SAS. Significance was set as p<0.05. Treatment 
had no effect on complete blood cell count or serum chemistry values. Objective and subjective 
parameters of the physical examinations showed no effects of treatment. The eCG 
concentrations decreased over time, with no difference between treatment groups (p<0.05). 
Histology samples from the uterus showed no signs of increased fibrosis or degeneration 
correlated to the treatment group. Six mares were rebred and became pregnant after the study, 
three mares were not rebred. Two mares were adopted out and one mare was euthanized due a 
surgical complication unrelated to the study. In conclusion, while kerosene infusions did not 
appear to have detrimental effects on mare’s or operator’s health, our findings suggest kerosene 
infusion did not hasten the regression of the endometrial cups by 49 days post-abortion. 
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College Session A - Ruminant Reproduction 
 

The microbiota of newborn calves and their mothers 
Daniela Klein-Jöbstl1, Narciso M. Quijada2, Monika Dzieciol3, Benjamin Feldbacher1,3,  

Martin Wagner3, Marc Drillich1, Stephan Schmitz-Esser4, Evelyne Mann3 
1Department for Farm Animals and Veterinary Public Health, Clinical Unit for Herd Health 

Management, University Clinic for Ruminants, University of Veterinary Medicine Vienna, 
Austria, 2Laboratory of Molecular Biology and Microbiology, Instituto Tecnológico Agrario 
de Castilla y León, Valladolid, Spain, 3Department for Farm Animals and Veterinary Public 

Health, Institute of Milk Hygiene, Milk Technology and Food Science, University of 
Veterinary Medicine Vienna, Austria, 4Department of Animal Science, Iowa State University, 

Ames, IA, USA 
 

During early development, the intestinal microbiota has an important effect on the maturation 
of the immune system and plays a significant role in metabolism. Knowledge of the intestinal 
microbiota is essential, not only to prevent diseases but also to optimize performance in raising 
cattle. The aim of our study was to examine calf faecal samples repeatedly within the first two 
days of life using 16S rRNA gene High Throughput Sequencing. Additionally, samples from 
the mouths of the calves and the vaginas, colostrum, and faeces of the dams were included to 
evaluate possible sources of the calf faecal microbiota. Overall, 15 calf-cow pairs were 
examined. Calf faecal samples were taken immediately (max. 0.5), 6, 12, 24, and 48 hours post 
natum (p.n.). Calf mouth, cow vaginas, and cow faeces were also sampled immediately after 
parturition. Colostrum samples were taken before feeding to the calf. The calf faecal microbiota 
was highly variable during the first 48 hours p.n. Significant changes were found in species 
diversity and richness, in bacterial cell equivalents (BCE) evaluated by qPCR and in 
predominant bacteria over time. The most pronounced changes occurred between 6 and 24 
hours p.n. All calf faecal samples were dominated by Operational Taxonomic Units (OTUs) 
belonging to the family Enterobacteriaceae. In contrast, OTUs belonging to the family 
Ruminococcaceae were most abundant in cow faecal and vaginal samples, and colostrum was 
dominated by Enhydrobacter affiliated OTUs. 
To identify possible inoculation routes for the calf microbiota, we analysed OTU sharing 
between samples. The calf microbiota during the first two days of life was clearly distinct from 
the dam’s faecal microbiota. Furthermore, colostrum microbiota clearly differed from calf and 
cow faecal microbiota and, thus, most likely does not play an important role as inoculation 
source for calf microbiota during the first two days of life. In contrast, the cow vaginal and the 
calf faecal microbiota were more similar, suggesting that some of the calf faecal microbiota 
may derive from inoculation from the birth channel. Other sources not examined in the present 
study could be the environment and the uterus ante natum. The presence of a diverse microbiota 
and comparatively high BCE in a relatively short time period after birth and the fact, that these 
OTUs were generally not present in the calf mouth indicate that these OTUs might already 
have been present in the fetus before birth. Further studies are necessary to elucidate this 
hypothesis. 
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Progesterone concentration in early diestrus and endometrial transcriptomic 
profile in dairy cows 

Vanina Madoz1,2, María Belén Rabaglino2, Lorena Migliorisi1, Maria Jaureguiberry1,2, 
Santiago Perez Wallace3, Nicolas Lorenti4, German Dominguez4, Mauricio Giuliodori1, 

Rodolfo Luzbel de la Sota1,2  
1Facultad de Ciencias Veterinarias, Universidad Nacional de La Plata; 2CONICET, 3Zoetis,  

4Private Practice; Argentina 
There is evidence that in ruminants, direct action of progesterone (P4) over the endometrium 
during early diestrus promotes the expression of key genes in the establishment of uterine 
receptivity for the embryo. The objective of this study was to evaluate the association between 
P4 concentration at the beginning of diestrus (d4) and the endometrial global gene expression 
at middle diestrus (d9) in Holstein dairy cows. 
Grazing lactating dairy cows (~50 DIM, n=25) were estrus synchronized with a Presynch-
Ovsynch protocol (SINC cows). Blood was obtained on days 0, 4 and 9 of the estrous cycle to 
measure P4 by chemiluminescence (Immunoanalyzer Elecsys and Cobas e, Roche). According 
to the concentration of P4 at d4 of the estrous cycle, SINC cows were divided into two groups: 
LPP4 (low physiological P4 d4, <1,4 ng/ml P4) and HPP4 (high physiological P4 d4, >2,5 
ng/ml P4). Also a group of superovulated cows (SO, very high P4 d4, >20 ng/ml P4, positive 
controls) and a group of anestrus cows (ANE, very low P4, <0,25 ng/ml P4, negative controls) 
were included in the study. 
Endometrial biopsy samples were collected on day 9, snap freeze and stored at -80ºC until 
RNA extraction and quality assessment. The cDNA libraries (3/group; total n=12) for RNA-
seq were constructed using the TruSeq Stranded mRNA and sequenced using the HiSeq 1500 
platform 2x150pb (Illumina Inc. CA, USA). Resulting sequence reads were aligned to the 
bovine reference genome bosTau8 (Rsubread, R-software). Differentially expressed genes 
(DEG, false discovery rate <0.05) between groups were determined by genewise statistical 
analysis (EdgeR package). Enrichment analysis of the significant overlapping genes was 
performed with DAVID database. 
HPP4 and LPP4 samples showed different endometrial transcriptomic profile and they 
clustered apart in the multidimensional scaling plot despite the small difference in P4 
concentration between them. By the contrary, the functional analysis showed significant 
similarities between HPP4 cows and SO cows. There were 194 overlapping genes for the up-
regulated DEG (P < 0.01) and they were enriched for cGMP-PKG signaling pathway (P < 
0.01), vascular smooth muscle contraction (P < 0.01), oxytocin signaling pathway (P < 0.01) 
and epidermal growth factor (P < 0.01) which had been described with implications in 
endometrial remodeling and luteoprotective mechanisms in cows. In conclusion, P4 
concentration at the beginning of the luteal phase seems to have significant implications in 
endometrial transcriptomic profile during mid diestrous in lactating dairy cows. 
This work was supported by a PICT 2014-0414 grant to LVM, by UNLP Incentive Program 

V11/230 grant to RLS and by ARPECOL grant to RLS. 
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Two doses of prostaglandin F2 alpha in the Ovsynch protocol on follicle diameter 
and circulating estradiol prior to ovulation in heifers 

Bernardo Lockhart1, Anderson Saravia1, Andrea Fernández2, Ana Meikle2,  
Gustavo Desire Antunes Gastal1  

1National Institute of Agricultural Research of Uruguay –INIA 
2Department of Biochemistry, Veterinary Faculty, Montevideo, Uruguay 

Prostaglandin F2 alpha (PGF) plays an important role in the ovulation process increasing the 
pituitary responsiveness to GnRH to release LH. However, the mechanism of action on the 
ovulatory process remains unclear. This study tested the hypothesis that the second treatment 
of PGF on day 8 of the Ovsynch increases the size of the preovulatory follicle and circulating 
concentration of estradiol at day 9 (prior to GnRH treatment). Holstein heifers (n = 39) were 
randomized to receive either the Ovsynch protocol (PGF1: day 0: GnRH, day 7: PGF, day 9 
GnRH, day 10: artificial insemination, AI) or the Ovsynch with an additional dose of PGF at 
day 8 of the protocol (PGF2). Ultrasonography and blood samples were performed at the days 
of the protocol to evaluate the diameter of the largest antral follicle and the circulating 
concentration of estradiol-17b and progesterone. An additional blood sample was collected on 
day 8 after AI for hormonal analysis. All heifers were AI by the same technician and pregnancy 
was confirmed 30 days after insemination. Data (mean ± S.E.M.) were analyzed 
(ANOVA/Wilcoxon/ Fisher's Exact Test) with P < 0.05 set as a threshold of significance (R 
statistical software version 3.0.2.). The diameter of the preovulatory follicle at day 9 (13.94 ± 
0.92, 15.21 ± 1.0 mm) and day 10 (14.33 ± 1.01, 13.71 ± 0.92 mm) of the protocol did not 
differ between PGF1 and PGF2 treatments, respectively. Estradiol concentration did not differ 
between PGF1 (9.08 ± 2.38 pg/mL) and PGF2 (9.35 ± 2.42 pg/mL) at day 9 of the protocol. 
Progesterone concentration at day 8 after AI did not differ between PGF1 (3.24 ± 0.4 ng/mL) 
and PGF2 (2.77 ± 0.24 ng/mL). Pregnancy rate did not differ between PGF1 (58%; 11/19) and 
PGF2 (50%, 10/20). In conclusion, our hypothesis that the second treatment of PGF at day 8 
of the Ovsynch protocol increases follicle diameter and estradiol circulating concentration prior 
to ovulation was refuted. Although, further analysis must be conducted to determine the 
circulating concentration of LH and the follicle blood flow at day 9 to improve understanding 
of the role of PGF on the follicle ovulation. Therefore, the results of the present study will 
facilitate the future strategies of evaluating the role of PGF on the ovulatory process, avoiding 
negative results. 
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College Session B - Small Animal Reproduction 
 

17β-Estradiol and testosterone amniotic concentrations in at term born puppies: 
preliminary results 

Jasmine Fusi1, Marta Montillo2, Tanja Peric2, Maria Cristina Veronesi1 
1Department of Veterinary Medicine, Università degli Studi di Milano, Milan, Italy 

2Department of Agricultural, Food, Environmental and Animal Sciences, Università degli 
Studi di Udine, Udine, Italy 

 
The study of fetal sexual steroid hormones production during pregnancy deserve scientific 
interest in both humans and animals, to better understand the normal sexual development, but 
also in the recently investigated impact on the future health outcomes (Kuijper et al, 2013). 
Many studies reported the early production of testosterone by the testes during the fetal stage 
of development; however, also estrogens were recognized to play a role in developing 
programming. Because of the scarce knowledge about this topic in the dog, the present study 
was aimed to assess the 17β-estradiol (E2) and testosterone (T) amniotic concentrations at birth 
in normal newborn dogs. The study was conducted on 31 normal puppies, 16 males and 15 
females, born by 10 healthy bitches belonging to several breeds, submitted to elective 
Caesarean section at term, with litter-size ranging between 1 to 5. Amniotic fluid from each 
puppy was collected (Meloni et al, 2014) and immediately stored at - 20 ° C until analysis by 
RIA. Amniotic E2 concentrations in male and female puppies were 124±66.82 pg/ml and 
109±42.15 pg/ml, respectively; while amniotic T concentrations were 124±91.24 pg/ml and 
114±71.72 pg/ml, in male and female puppies, respectively, without significant differences 
between the two genders. These preliminary results showed that both E2 and T were detectable 
in canine amniotic fluid, but without differences between male and female puppies. The wide 
standard deviations found deserve further investigations on a larger number of subjects, to 
identify possible causes, such as the effect played by the bitch. 
Kuijper EA, Ket JC, Caanen MR, Lambalk CB. Reproductive hormone concentrations in 
pregnancy and neonates: a systematic review. Reprod Biomed Online 2013; 27:33-63; Meloni 
T, Comin A, Rota A, Peric T, Contri A, Veronesi MC. IGF-I and NEFA concentrations in fetal 
fluids of term pregnancy dogs. Theriogenology 2014;8:1307-11. 
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Spontaneous ovulation in the cat – uterine findings and correlations with animal 
weight and age 

Claudia Binder, Martin Reifinger, Jörg Aurich, Dragos Scarlet, Christine Aurich  
Vetmeduni Vienna, Austria 

 
Cats are often considered strictly induced ovulators but spontaneous ovulation or luteinisation 
of follicles may occur. Factors that stimulate or predispose to spontaneous corpus luteum (CL) 
formation are unknown. In this study, ovaries and distal uterine horn segments were collected 
from 106 mostly postpubertal, clinical healthy queens presented for routine ovariectomy. 
According to the owners, queens had not been in contact with males. Age ranged from 4 months 
to 9 years (21.6±19.8 months) and bodyweight from 1.9 to 4.3 kg (3.1±0.5). In none of the cats, 
signs of pregnancy could be detected. Collected ovaries and uterine horns were sliced and HE-
stained for histologic evaluation and examined for pathological alterations. Moreover, all 
layers and structures were measured using bioimage analysis software. Cats were grouped by 
age and by weight. Groups were compared by non-parametric tests for independent samples 
(Kruskal-Wallis-H-test and Mann-Whitney-U-test for three and two groups, respectively) and 
frequency distributions analysed by chi2-test. 
Corpora lutea (single 5.3%, multiple 94.7%) were found in 38 (35.8%) of the cats and the 
presence of CL differed among age groups (p<0.05). Among cats under 12 months (n=44), 
22.7% had a CL while in cats between 13 and 24 months (n=29) and cats older than 24 months 
(n=33), the percentage of animals with CL was 37.9 and 51.5%, respectively (p<0.05). Even 
more pronounced differences with regard to CL formation existed with increasing weight of 
cats. In the group of cats weighing less than 2.8 kg (n=36) 12.5% were in the luteal phase, in 
cats weighing between 2.8 and 3.3 kg (n=36) 33.3% were in the luteal phase and of cats 
weighing more than 3.3 kg (n=34) 64.7% were in the luteal phase. Weight and age of cats were 
only loosely correlated (r=0.3). In cats with one or multiple CL, the diameter of the uterus and 
the thickness of all layers of the uterine horn wall were higher than in cats without CL, 
independent of age and weight (e.g. uterine diameter in cats with  CL 6.0±1.4 mm, cats without 
CL 4.6±0.9 mm, p<0.001). Based on histological findings, 20.2% of cats were classified as 
having cystic endometrial hyperplasia (CEH) but there was no difference between cats without 
CL (18.2% CEH) and with CL (23.7% CEH). The frequency of CEH increased with age. 
In conclusion, spontaneous CL formation in cats is more frequent than often assumed. The 
frequency of CL increased with age but even more interesting was higher in heavier versus 
lighter cats. Our data suggest a positive effect of nutrition and thereby increased energy supply 
and proportion of fatty tissue on ovulation or luteinisation of follicles. Furthermore, the 
presence of CL is associated with an increase in uterine diameter and thickness of all layers of 
the uterine wall. 
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The effects of aging on the quality of spermatogenesis, seminiferous tubules’ 
architecture and fibrosis of testicular peritubular space in dogs 

Matteo Tesi1, Giulia Lazzarini, Chiara Magliaro2, Francesca Abramo1, Diana Fanelli1, 
Alessandra Rota1 

1Department of Veterinary Sciences, University of Pisa, 2Research Center E. Piaggio 
 
The impact of aging on the male reproductive tract has been extensively studied in men (1), 
however, such information is limited in dogs.This study aimed to evaluate the effect of aging 
on testicular histological changes in dogs and, namely, on the quality of spermatogenesis, the 
seminiferous tubules’ architecture and the fibrosis of testicular peritubular 
space. Methods.Twenty-four dogs were divided into three age groups: young (12-24 months, 
n=7), adult (25-84 months, n=8), old (>84 months, n=9). After elective orchiectomy, testes 
were sampled and fixed by immersion in modified Davidson’s solution. In hematoxylin and 
eosin stained sections, twenty randomly selected seminiferous tubules were evaluated using a 
modified Johnsen score system to assess the quality of seminiferous epithelium (2). 
Morphometrical assessment of seminiferous tubules’ architecture and quantification of 
peritubular collagen were performed on Picrosirius Red (Direct Red 80; Sigma-Aldrich; 
43665-25G) stained sections. Five images for each testis were acquired with the NIS-Elements 
Br Microscope Imaging Software, using a 10x objective equipped with polarized light and a 
MatLab (The Mathworks, ldt) script was implemented for automated analysis. For each image, 
total seminiferous tubules’ area (TSTA), interstitial area (IA), total luminal area (TLA), total 
seminiferous epithelium’s area (TSEA), total collagen area (TCA), TCA/TSEA ratio and 
percentage of collagen (%Col) were calculated. For each circular cross section of the 
seminiferous tubules, the height of seminiferous epithelium (SEH) and tubular diameter (STD) 
were measured. Results. No differences between the three age groups were observed in mean 
(±sd) Johnsen scores that were 9.8 (±0.2), 9.7 (±0.2) and 9.5 (±0.3) for young, adult and old 
dogs, respectively. TSEA was higher in adult dogs compared, respectively with young and old 
ones (p<0.05), while, a tendency for a higher TSEA was seen in young dogs compared to old 
ones (P=0.09).TSTA, IA, TLA, TCA, %Col, SEH and STD did not differ between different 
age groups. The quality of the seminiferous epithelium, as evaluated by the modified Johnsen 
score, was not affected by age. TSEA increased in the transition between juvenile and adult 
age and this reflects the achievement of the sexual maturity and the expression of the 
reproductive potential of the subject. Furthermore, TSEA declines in advanced age following 
the same trend previously described in testicular volume (3). No consistent changes in testicular 
interstitium were observed with increasing age.  
(1) Belloc S, Hazout A, Zini A et al. How to overcome male infertility after 40: Influence of 
paternal age on fertility. Maturitas. 2014, 78: 22-9. 
(2) Peters M, de Rooij DG, Teerds KJ et al. Spermatogenesis and testicular tumours in ageing 
dogs. J Reprod Fertil. 2000, 120: 443-52. 
(3) Mantziaras G, Alonge S, Luvoni GC. Ultrasonographic study of age-related changes on the 
size of prostate and testicles in healthy German shepherd dogs. 17thEVSSAR Congress. 2014, 
p 150. 
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Plenary Session ‐ General Aspects of Animal Reproduction 
 

Embryo-maternal metabolism 
Annelies Raes and Geert Opsomer  

Ghent University, Belgium 
 
In order to start lactation, dairy cows have to calve. The latter causes reproductive performance 
of a dairy herd to be the general driving force for milk production. Due to enduring and 
successful selection in combination with further optimization of the overall management, dairy 
farmers have been successful in increasing milk yield of our modern dairy cows. Daily milk 
yields of over 60 liters and 305-day productions of over 11.000 are rather common nowadays. 
The steep increase in milk production has for long time been felt to be associated with a 
significant decline in the reproductive capacity of the animals. Whether this is true or not is 
very difficult to scientifically research since herd management is a major confounding factor. 
However, most problems are stated to occur in adult, milk producing animals while 
reproductive capacity of nulliparous heifers seems relatively unaffected. The latter suggests a 
deleterious impact of the metabolic status related to the level of milk production. 
 
Successful fertility necessitates easy calving and subsequent uterine involution, early 
resumption of ovarian activity, successful detection of the correct moment of insemination, 
easy fertilization and instant growth and development of the embryo, and full maintenance of 
pregnancy. In order to reach an economically sound calving interval, all these events should 
happen when the cow is confronted with the deleterious impact of metabolic stress. Metabolic 
stressors associated with the initiation and maintenance of lactation are known to perturb the 
finely tuned biological processes of the reproductive axis that are necessary for pregnancy 
establishment and maintenance.  
 
Resumption of ovarian activity is a major challenge for the modern dairy cow. This seems to 
be associated with the duration of the negative energy balance and is therefore generally 
retarded in high yielding animals. Besides its association with the negative energy balance, 
managerial factors like nutrition and genetics are known to be involved. Specific ovarian 
disturbances leading to an extended interval to first ovulation seem to be more prevalent in 
modern high yielding cows, although there is no general consensus concerning their 
pathogenesis.   
 
A significant reduction in heat expression by the modern high yielding cow has been named a 
next significant challenge for the modern dairy farmer. Cows daily producing more than 40 
liters of milk are more difficult to detect in heat and hence to inseminate at the correct moment 
to guarantee an adequate level of fertilization. Multiple underlying reasons have been proposed 
although without general consensus. Finally, different strategies from timed artificial 
insemination to the use of sensors to predict the ideal moment of insemination are currently 
applied.   
 
Fertilization has so far not been indicated as a major problem in modern dairy cattle 
reproduction. When insemination is performed at the correct moment of the cycle, up to 85-
90% of the oocytes will be fertilized. Main challenge however is the sufficient elongation of 
the young embryo in order to be able to reach enough endometrial cells and to produce a 
sufficient amount of interferon-tau to interrupt prostaglandin secretion. In up to 30% of the 
cases, embryos will die and cows will come back in heat. Reasons for this high number of 
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embryo mortality are multiple among which, insufficient support of progesterone both before 
as well as after fertilization, low oocyte quality following confrontation with toxic metabolites 
and inflammatory mediators during final maturation, and a deleterious uterine environment are 
known to be the most important. 
 
Currently, modern research is ongoing to study the effect of the microbiome present in the 
female genital tract including the uterus, on fertility results. Although the presence of bacteria 
in clinically health uteri seems to be rather low, differences in the abundance of specific phyla 
might be associated with the presence of (sub)clinical endometritis and hence with pregnancy 
results. Furthermore, in dairy cattle prenatal programming of postnatal reproductive capacity 
might be a next interesting topic to study, since dairy animals are still growing when pregnant 
as a young animal and produce large amounts of milk when pregnant as an adult. In multiple 
studies we have for example been able to demonstrate that the weight of neonatal calves is 
negatively correlated with the amount of milk produced during gestation. The latter suggests 
that nutrients that are lost via milk production are no longer available for fetal development, 
resulting in less developed calves. Calves not only seemed smaller but also their metabolism 
seemed to be differently programmed as a result of prenatal insults like the milk production by 
the dam or the season of birth. 
 

  

20



An uterotonic agent applied during farrowing caused an increased stillborn rate 
in a free farrowing system 

Alexander Grahofer1, Martina Dettwiler2, Heiko Nathues3 
1Animal Physiology, Institute of Agricultural Sciences, ETH Zurich, Switzerland, 

2Institute of Animal Pathology, Vetsuisse Faculty, University of Bern, Switzerland,  
3Clinic for Swine, Vetsuisse Faculty, University of Bern, Switzerland 

 
Nowadays, the target level for stillborn piglets per litter variesbetween 5-7% of total born 
piglets in hyper-prolific sows. Large litter size, prolonged duration offarrowing, the application 
of uterotonic agents and infections have beendescribed being major risk factors for increased 
percentages of stillbirths. 
A Swiss piglet-producingherd with 112 sows suffered from an increased stillbirth rate of 8.7%. 
A herdexamination was conducted to reveal the general health status of the herd. Thebirth 
process of ten sows wasanalysed for birthmanagement, total duration of birth and duration of 
piglet expulsion. Eachpiglet was scored for meconium staining and vitality. In addition, 
materialfrom stillborn and weak-born piglets was submitted to further examinations. 
The general physical examination of the sowsbefore farrowing revealed no abnormalities. 
During parturition, all sowsroutinely received an intramuscular treatment with 35 µg 
carbetocin, which causeda prolonged piglet-to-piglet interval directly after application, loss 
ofcolostrum and an increased number of weak and stillborn piglets. Histologicalexamination 
of five heart samples of stillborn piglets was without findings.Moreover, a qPCR for porcine 
circovirus type 2 on these samples was negative. Serologyon pre-colostral serum samples of 
one litter with a mummified piglet was negative for porcine parvovirus. Porcine reproductive 
and respiratory syndrome virus was excluded by PCR examination of the serum of ten weak-
born piglets. After stopping the routine treatment with carbetocin and improving the 
birthmanagement, the level of stillbirths decreased to 4.6%. 
Herdproblems with stillbirths require a comprehensive herd investigation including monitoring 
the birth management and ruling out potential pathogens. In this case, the routine 
administration of carbetocin during parturition led to severeundesirable side effects. A good 
monitoring during the farrowing process combined with appropriate measures and the omission 
of prophylactic carbetocin administration enhances the birth process and thereby piglets’ 
survival. 
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Case report - Successful treatment of botryomycosis in a Haflinger mare 
Maria Melchert, Christine Aurich 

Artificial Insemination and Embryo Transfer, Vetmeduni Vienna, Austria 
 
Botryomycosis is a granulomatous disorder of the mammary gland in horses. The most 
common causative agent is Staphylococcus aureus. Treatment includes conservative therapy 
with appropriate antibiotics and surgical opening and drainage of the abscesses. Amputation of 
an affected udder has occasionally been suggested. 
A 15-year-old Haflinger mare was referred to Vetmeduni Vienna with an enlarged udder 
following a perforating injury 6 weeks earlier. The condition had been unresponsive to 
antibiotic treatment with trimethoprim-sulfamethoxazole, NSAIDs and local wound care for 
two weeks. The mare had not been treated for the last four weeks. Upon arrival at Vetmeduni 
Vienna, the left mammary complex was firm but only slightly painful, there was extensive 
edema on the ventral abdomen extending into both hind legs. Lameness of the left hind leg was 
evident and scored as grade 3 on a scale from 1 to 5. Pus could be milked from the left teat but 
there were no visible skin lesions. On ultrasonography a subcutaneous 3x5 cm fluid-filled 
cavity and additional cavities deeper in the mammary tissue were detected. With only mild 
pressure, the first cavity was opened and then extended by blunt dissection. A purulent 
discharge was obtained. The abscess was flushed with polyvidone-iodine diluted in saline. 
Microbiological culture revealed Staphylococcus chromogenes sensitive to among others 
trimethoprim-sulfamethoxazole, cefquinome and enrofloxacin and resistant to penicillin, 
ampicillin and erythromycin. Clinical pathology revealed slight leukocytosis (10,050/µl and 
increased serum amyloid A concentration (3816 mg /L). Body temperature was 38.7°C. 
Treatment was initiated with oral trimethoprim-sulfadiazine (32 days), flunixine meglumine 
(initially i.v. followed by oral application for 23 days) and omeprazol (23 days). Abscesses 
were flushed daily with saline and red light irradiation and hydrotherapy were applied as 
adjunctive treatment. The udder was checked regularly by ultrasonography. On day 8 one more 
and on day 16 two more abscesses were opened and drained. Flushing of the abscesses, 
hydrotherapy and red light irradiation were continued for 5 days after the end of antibiotic 
treatment, abscesses decreased in size and no further fluid-filled cavities were detected. 
Leukocyte count was normal (8240/µl) and serum amyloid A had decreased to 352 mg/mL. 
The mare was discharged from the hospital. At a follow-up check four weeks later no new 
abscesses had formed but the tissue of the affected mammary complex was still slightly 
hardened indicative of connective tissue induration. 
This case demonstrates that treatment of botryomycosis in mares is lengthy and tedious but can 
be successful with drainage of abscesses and local therapy combined with antibiotic and anti-
inflammatory treatment. 
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Mammary adenocarcinoma in the mare: two cases 
Ilse Gerits1, Norbert van de Velde1, Peter Corty2, Margot Van de Velde1, Jan Govaere1 

1Department of Reproduction, Obstetrics and Herd Health, Faculty of Veterinary Medicine, 
Ghent University, Merelbeke, 2Ter Dieschoot; Belgium 

 
Mammary gland tumours are rare in herbivores. With a prevalence of only 0.11%,1 the most 
common mammary gland neoplasia of the mare is an adenocarcinoma, an invasive tumour 
prone to develop metastases.2 It contains neoplastic proliferations accompanied by central 
coagulative necrosis, secondary inflammation, ulceration and exudation. Cytological 
examination differentiates mastitis from neoplasia, but neoplastic cells can be missed if the fine 
needle aspiration (FNA) is made in an area of inflammation and histopathology might be 
necessary to confirm the diagnosis.   
The two mares presented in this report included an Arabian (22 years) and a draft horse (18 
years). Where the Arabian horse was referred when mammary enlargement occurred, the draft 
horse was first treated for mastitis and only diagnosed with an adenocarcinoma when both 
mammary glands became enlarged and ulcerated. Both mares suffered from emaciation, the 
mammary glands were not painful and had a deformed contour with firm irregular nodules. 
None of the general clinical parameters were abnormal. Enlargement of the retro-mammary 
lymph nodes could be palpated and was, in the Arabian mare, accompanied by enlarged 
inguinal lymph nodes and enlarged lymph nodes around the aorta. 
Due to the poor prognosis and age, both mares were euthanized. On necropsy sharply 
delineated multinodular masses were present in the mammary gland. Similar nodules were 
found in the retro-mammary gland lymph nodes (draft horse) and in lymph nodes, abdominal 
wall, sternal and intercostal muscles, liver, lungs, ovaries, pancreas, kidneys and bladder in the 
Arabian mare. 
Histopathology revealed a bilateral infiltrative, irregular encapsulated, multinodular cell-rich 
mass in the mammary gland of both mares covered with an ulcerated epidermis with necrosis 
and influx of viable and degenerated neutrophils. Neoplastic cells were organized in acini and 
irregular tubules surrounded by fibrovascular stroma. There were multifocal areas of lytic 
necrosis with cellular debris and fragmented nuclei. The neoplastic cells showed mild 
anisokaryosis and anisocytosis. One mitotic figure/ 3HPF in the Arabian, and 2-7 mitotic 
figures/ HPF in the draft horse were present. Dilated lymph vessels contained tumour emboli. 
The metastases were histologically similar compared to the mammary masses. In the draft 
horse cytokeratine and CD3 staining (for IHC) were positive. The histological findings are 
most compatible with a tubulopapillary adenocarcinoma. 
Even though mammary gland neoplasia in equines are rare, an adenocarcinoma has a poor 
prognosis because of the high metastatic rate. Although the time for metastasis to occur is 
variable, an early diagnosis is important as a mastectomy and regional lymphadenectomy may 
increase the life span of the affected animal.2 
Key words: Adenocarcinoma, mare, Mammary, Metastasis 
References: 1. Misdorp, W. (2002). In: Meuten, D.J. Iowa, Blackwell, pp.575-606. 
2. De Farias Brito, M. et al. (2008). In Ciência Rural 38, (2), pp.556-560. 
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College Session C - Porcine Reproduction 
 

Prolonged farrowing may increase weight loss during lactation in Sows 
Stefan Björkman, Claudio Oliviero, Olli Peltoniemi 

University of Helsinki, Finland 
 
Background | At farrowing, the sow’s metabolism switches to a catabolic state associated with 
loss of appetite, feed intake and body weight during lactation. After lactation, sows that 
experienced prolonged farrowing may have reduce subsequent fertility. It is not known how 
the connection can be explained but it is known that an increased weight loss during lactation 
can reduce fertility. The hypothesis is that prolonged farrowing duration deteriorate the 
catabolic state of the sow, therefore causing an increased weight loss during lactation. 
Methods | About 3 days before parturition, the weight of 107 Yorkshire x Large White sows 
were calculated according to the following formula: Weight (kg) = -133 + (3.77 * parity) + 
(0.32 * day of gestation) + (1.17 * p2 backfat) + (0.23 * heart girth). At parturition, the 
farrowing duration (time interval between expulsion of first and last piglet) was determined in 
8 batches. At weaning, the weight of the sows were determined with a scale. The parity, weight 
of the sow at parturition, farrowing duration, and lactation length were taken into a general 
linear model as well as sow and batch as random factors (PASW Statistics v.18.0.0) and weight 
loss (%; = weight at weaning – weight at farrowing) as outcome. 
Results | The sows had a parity of 3.8 ± 1.0 (mean ± SD) and farrowed for 401 ± 257 min. The 
lactation length was 30 ± 4 days. Sows lost 3.3 ± 6.9 % of their body weight between farrowing 
(275 ± 29 kg) and weaning (265 ± 30 kg). The farrowing duration (P < 0.05) and lactation 
length (P = 0.058) had positive correlations with weight loss. 
Conclusions |Besides lactation length also farrowing duration seems to have an effect on weight 
loss. An increased weight loss could explain the reduced subsequent fertility caused by 
prolonged farrowing. Prolonged farrowing may deteriorate the catabolic state or the feed intake 
of the sow and therefore increase weight loss during lactation. 
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Concentrations of proAKAP4 ensures fertility and prolificity in boars 
Maryse Delehedde1, Lamia Briand-Amirat2, Quentin DeWulf1, Margaux Selleslagh1,  

Djemil Bencharif2, Nicolas Sergeant3 
1SPQI - 4BioDx, 2ONIRIS, 3INSERM; France 

 
Prolificity is a matter of concern in boar breeding centers as none of the classical methods of 
sperm assessment (spectrophotometry, CASA, flow cytometry, DNA fragmentation, etc.) have 
been shown to predict with success fertility and/or prolificity in boars. ProAKAP4 is an X-
linked gene member of the AKAP family of scaffold proteins that is playing key roles in sperm 
flagellar structure, motility, capacitation, and fertility. We have then designed a 12-month study 
to evaluate proAKAP4 concentrations using the Pig 4MID® kit (4BioDx, Lille) and follow 20 
boars at insemination center to determine predictive value of proAKAP4 in breeding activities. 
Chilled semen doses with similar sperm parameters were received every 3 weeks for the 
4MID® analysis in parallel with sow inseminations (field study). Semen was first lysed and 
then analyzed with the 4MID® kit and parallel samples were used for fluorescence microscopy, 
western blotting and flow cytometry. Despite the same motility and sperm concentration within 
the commercialized dose, striking variations in proAKAP4 concentrations were obtained from 
a boar to another, stressing out the interest to have a functional sperm parameter to assess sperm 
quality. Using the Pig 4MID® kit, proAKAP4 concentrations varied between individual semen 
doses from 6.5 to 90 ng/10 millions of spermatozoa. The quantitative 4MID® results were 
confirmed by western blotting and flow cytometry. Boars in the breeding centers were followed 
up to 9 months and seasonal variations of the proAKAP4 concentration were observed as a 
result of spermatogenesis quality variability in summer. The field results of the insemination 
more than 230 sows shown a clear increase in the fertility index in the group of swine gathered 
according the threshold concentration of 45 ng of proAKAP4 / 10 million of spermatozoa. 
Moreover, an average of 2.1 piglets per sow was obtained with all the doses with concentrations 
of proAKAP4 above 45 ng / 10 millions of spermatozoa during the 12-month period of the 
followed up study. By western blotting and ELISA, we observed that the proAKAP4 precursor 
can be processed in AKAP4 under stress conditions and the proAKAP4/AKAP4 metabolism 
is increased with long term storage of chilled doses. ProAKAP4 concentrations represents 
clearly a dynamic indicator of sperm motility and functionality. Taken together our results 
showed that level of expression of proAKAP4 as assessed by the Pig 4MID® kit are good 
indicator of sperm quality and can predict fertility and prolificity in boars. 
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College Session D - Equine Reproduction 
 

Comparison of macroscopic developmental features of equine fetuses obtained 
from mares suffering early pregnancy loss and manually terminated healthy 

pregnancies 
Anne Kahler1, Imelda M. McGonnell1, D. Claire Wathes2, Ken C. Smith2, 

Amanda M. De Mestre1 
1Department of Comparative Biomedical Sciences, Royal Veterinary College, London, UK, 
2Department of Pathobiology and Population Sciences, Royal Veterinary College, London, 

UK 
 
Early pregnancy loss (EPL) is of significant importance in equine reproductive medicine and 
has both animal welfare and economic implications. Although multiple risk factors are 
recognized for this condition, the underlying cause remains unknown in the majority of cases. 
Genomic variations exist in blastocysts and allantochorion of failed equine conceptuses and 
we suppose gross developmental defects to present in some spontaneously terminated fetuses 
but not in control and reference populations. Thus, this study aims to provide insights into the 
pathogenesis of early pregnancy loss in mares by comparing developmental features of failed 
equine fetuses to healthy controls. Following ultrasonographic confirmation of non–viability 
of a pregnancy, conceptuses aged 39 to 46 days (n = 10) were collected from thoroughbred 
broodmares via non–invasive sterile uterine lavage by the attending veterinary surgeon. 
Control samples of a gestational age from 28 to 34 days (n = 4) were obtained from 
thoroughbred mares, using the same technique and after ultrasonographic confirmation of a 
normally developing pregnancy. Conceptuses were placed in PBS, the fetus separated from 
placental membranes, using dissecting instruments and microscope and fixed in 4% 
paraformaldehyde for 24hr before transfer into 70% ethanol for storage (4°C). For 
morphological imaging, fetuses were entirely covered with 70% ethanol and photographed at 
x0.75 magnification by a NikonLH-M100C-1 camera attached to a NikonSMZ-1500 
stereoscopic microscope. Complete right and left lateral views were reconstructed by 
Photoshop software and partial images of single anatomic structures and/or abnormalities of 
each sample were taken at a higher magnification. Macroscopic abnormalities were not seen in 
any of the control samples but occurred in all fetuses obtained from failed pregnancies. Severity 
and type of macroscopic findings varied greatly between specimens and multiple abnormalities 
presented in 4/10 cases of early pregnancy loss. Signs of bilateral blood accumulation – mainly 
implicating the fetal shoulder and thoracic areas – were appreciable in 5/10 spontaneously 
terminated fetuses and may indicate cardiovascular dysfunction or be changes related to death 
or recovery of the conceptus. Abnormalities of the developing central nervous system were 
found in 3/10 samples and commonly affected the 4th ventricle, mid- and hindbrain. 
Additionally, 3/10 fetuses respectively showed abnormal formation of the frontonasal area or 
potential signs of the amniotic band syndrome. In conclusion, the occurrence of macroscopic 
morphological abnormalities in all spontaneously terminated but none of the control fetuses 
suggests the involvement of developmental defects in the pathogenesis of early pregnancy loss 
in mares. Histological examination is required for confirmation of these findings and will 
provide more advanced insight into the underlying developmental disorders associated with 
EPL. 

  

27



Doxycycline diffuses to fetoplacental unit and does not cause apparent 
complications to the resulting foal 

Igor Canisso1, Fernanda T. D’el Rey Dantas2, Zhong Li1, Robyn Ellerbrock3, Bruna Curcio2 
1University of Illinois Urbana-Champaign, USA, 2Universidade Federal de Pelotas, Brazil, 

3University of Georgia, USA 
 
Antimicrobial therapy is necessary in broodmare practice to treat bacterial infections. 
Aminoglycosides, β-Lactams, potentiated sulfonamides, and metronidazole are all considered 
safe to administer to pregnant animals based on use in clinical practice. Antimicrobial 
resistance sometimes dictates the need for other antimicrobials, unfortunately, there is no data 
on the toxicity and transplacental diffusion of tetracyclines in the mare. Doxycycline is a broad-
spectrum antimicrobial frequently used to treat intracellular microorganisms due to its high 
cellular penetration. This study assessed doxycycline diffusion to the fetoplacental unit during 
late pregnancy and potential toxicity to the resulting foal. Twelve healthy light-breed mares 
were enrolled at 320 days of gestation. Six mares received compounded doxycycline (10mg/kg 
of , PO, q12h) until delivery, while the remaining six untreated mares served as controls. Daily 
physical examinations and mammary gland secretions pH testing was preformed on all mares 
to predict impending foaling. Blood samples were collected on day 320, and then every seven 
days until parturition for complete blood cell counts, serum chemistries, and plasma 
doxycycline concentrations. Foaling was induced with oxytocin (10 units, IM) when mammary 
secretion pH was ≤6.4. During second stage labor, allantoic fluid was collected by free catch 
and amniotic fluid by puncture of the amniotic membrane. Blood samples from the mares and 
foals were collected immediately after parturition and 7 days post-partum. Foals were 
examined twice a day for 7 days post-partum. Plasma (mare and foal) and fetal fluids 
doxycycline concentrations were assessed with LC-MS/MS. Assay between- run and within-
run CVs for doxycycline were 3.3% and 7.7%, respectively. All mares and foals received 
standard post-partum care for 60 days. Blood parameters were assessed for normal 
distribution  with Shapiro-Wilk’s test and then compared with ANOVA (ANOVA) Test 
(Statistix 10). Significance set at p<0.05 and data presented as mean ±SD. Mares were treated 
for 15±2 days before foaling. Doxycycline concentrations in the allantoic fluid were 
significantly higher (73.55±13.93 ng/mL) than amniotic fluid (8.32±3.31ng/mL). Doxycycline 
was detectable in foal plasma at parturition (35.52±4.28 ng/mL). None of the mares or their 
respective foals developed clinical signs suggestive of doxycycline toxicity (e.g., diarrhea and 
jaundice). There were no differences in the complete blood cell counts or serum chemistries 
between treated and control foals. In conclusion, doxycycline administration to late-term 
pregnant mares did not result in apparent clinical abnormalities in the mares or respective foals. 
This is the first study to demonstrate that doxycycline crosses the equine placenta. While 
additional longitudinal studies assessing potential side effects of doxycycline on foals born 
from treated mares are needed, doxycycline may be a useful drug to treat various infections in 
pregnant mares. 
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CEVA Plenary Session ‐ General Aspects of Animal Reproduction 
 

Expression of telomeric repeat-containing RNA (TERRA) differs in early  
bovine embryonic development in a stage-dependent manner  

– a possible link to maternal ageing 
Pawel Kordowitzki  

Institute of Animal Reproduction and Food Research of Polish Academy of Sciences 
 
OBJECTIVE: Maternal aging-associated reduction of oocyte viability and age-related 
subfertility is a common feature in women, and still poorly described. Late exit from the 
developmental line during oogenesis presumably contributes to telomere shortening. When 
telomeres are transcribed they generate non-coding RNAs known as Telomeric Repeat-
Containing RNA (TERRA), a very recent discovery. To our knowledge, there are no reports 
about the expression of TERRA during early bovine embryo development, which is very 
similar to the human species. Therefore, we studied TERRA expression dynamics in oocytes, 
and throughout early embryonic cleavage stages up to blastocyst formation in a bovine model. 
MATERIALS AND METHODS: Bovine GV oocytes were aspirated from collected ovaries at 
a local abattoir, matured, fertilized, and cultured in vitro until day 7 in a standard laboratory 
protocol. Samples were collected starting from the GV, MII, zygote until blastocyst stage and 
fixed on glass slides. TERRA foci were stained by a RNA-FISH protocol, and RNase treated 
samples were considered as negative controls, and pictures were captured with the help of 
confocal microscopy. Relative TERRA spots were determined by the summatory fluorescence 
intensity per nucleus. 
RESULTS: TERRA is localized in the GV stage inside of the germinal vesicle, in the MII stage 
in the ooplasm, and from the zygote to blastocyst stage the foci are nuclear. Mean number of 
TERRA foci from GV to the 4-cell embryos were counted as 2.43. After this stage, namely in 
the 8-cell and later cleavage stages, there was a significant 3-fold increase(P<0.01) in mean 
TERRA foci with 7.452 counted spots per nucleus. 
CONCLUSIONS: Our data show for the first time that TERRA expression is activated at the 
8-cell cleavage stage in bovine embryos, a time of significant telomere reprogramming and 
embryonic genome activation, what could be a possible pathway for a better understanding of 
reproductive ageing. 
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Supression of the estrous cycle in mares with continuous GnRH-analogue 
treatment 

Martim Kaps, Camille Gautier, Carolina Okada, Jörg Aurich, Juliane Kuhl, Christine Aurich 
Vetmeduni Vienna, Austria 

 
Estrus behavior in mares can result in problems of rideability and reduced performance in 
equestrian sports. Furthermore, in feral horses, contraceptive treatments may occasionally be 
advantageous for population control. Therefore, methods of transient suppression of estrous 
cyclicity in mares are of current interest. The aim of our study was to determine if treatment of 
mares with implants containing the GnRH analogue deslorelin inhibits ovarian function via 
downregulation of pituitary GnRH-receptors and thereby reduces estrus behavior. 
Mares (mean age 11.0±1.4 years, mean bodyweight 184.5±6.5kg) were estrous-synchronized 
with two injections of the PGF2α-analogue luprostiol (3.725 mg) at an interval of 12 days. One 
day after the second luprostiol injection (day 0), mares were randomly assigned to three groups: 
group D1 (n=6): slow-release implant with 9.4 mg deslorelin (Suprelorin, Virbac, Vienna, 
Austria), D2 (n=5): implant with 4.7 mg Deslorelin, group control (C, n=5): intramuscular 
injection of 1.25mg short-acting deslorelin (BioRelease Deslorelin, Caledonian, Auckland, 
New Zealand). Collection of a blood sample for progesterone determination, testing for estrus-
like behavior with a Shetland pony stallion and transrectal ultrasonography of the genital tract 
were performed at two-day intervals until day 10 after deslorelin treatment and from there at 5 
day intervals. When mares showed signs of estrus (estrus behavior, endometrial edema, 
presence of an ovarian follicle with diameter >3cm), examinations and sampling were 
performed every second day until ovulation (disappearance of preovulatory follicle) or 
cessation of estrus-like behavior. Statistical differences among groups were analysed by 
Oneway analysis of variance or by chi-square analysis. Values are given as mean±SEM. 
One mare of group D1 (day 3) and two mares of group C (days 7 and 8) ovulated within 10 
days after deslorelin, these ovulations were classified as deslorelin-induced ovulations. 
Spontaneous ovulations were detected in two mares of group D1, 4 mares of group D2 and all 
mares of group C (P<0.05) between days 10 and 50 after deslorelin treatment. In one D1 mare, 
no spontaneous ovulation occurred until day 100 after deslorelin whereas all other mares 
ovulated spontaneously until day 100 irrespective of treatment. The mean interval from 
deslorelin until the first spontaneous ovulation was 62.0±8.6 days in group D1, 44.2±14.1 days 
in group D2 and 22.2±3.1 days in group C (P<0.05). Estrus-like behavior during the first 50 
days was reduced in D1 (2.0±0.9 days) and D2 mares (2.4±1.3 days) compared to group C 
(6.4±1.2 days; P<0.05). 
In conclusion, deslorelin slow-release implants transiently suppress ovarian function and 
estrus-like behavior in mares. Spontaneous ovulation is delayed in a dose-dependent manner. 
The effect most likely depends on pituitary GnRH receptor downregulation. 
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Alpha-fetoprotein concentrations in mares, amniotic fluid, and foals in normal 
and high-risk pregnancies 

Jole Mariella1, Aliai Lanci1, Igor Canisso2, Nicola Ellero1, Francesco Dondi1,  
Carolina Castagnetti1 

1Department of Veterinary Medical Sciences, Alma Mater Studiorum University of Bologna, 
Italy, 2University of Illinois Urbana-Champaign, USA 

 
Alpha-fetoprotein is increased in plasma of mares with experimentally induced placentitis and 
is present in the fetal fluids and plasma of healthy newborn foals. This study aimed to determine 
alpha-fetoprotein concentrations in the amniotic fluid and plasma of mares and respective foals: 
(i) carrying normal pregnancies and delivering healthy foals (n=10); (ii) carrying apparently 
normal pregnancies and delivering sick foals (n=12); and (iii) carrying high-risk pregnancies 
and delivering sick foals (n=8). Mare plasma was collected at admission, then every ten days 
and at foaling. Amniotic fluid was collected by puncture during stage II of parturition. Foal 
plasma was harvested at foaling (T0), 24 (T24), and 72 (T72) hours post-delivery. 
Concentrations of alpha-fetoprotein were determined using a heterologous commercially 
available immunoassay on a chemiluminescence platform [1]. High-pregnancy was 
characterized by the presence of premature udder development/lactation, increased of the 
combined thickness of the uterus and placenta, purulent /serosanguineous vulvar discharge 
and/or mare’s systemic illness. All these mares, except one, received the treatment (sulfa-
trimethoprim or penicillin and gentamicin, altrenogest, flunixin meglumine, pentoxifylline) for 
placentitis during hospitalization. Foals classified as healthy had unremarkable clinical 
evaluations during the course of hospitalization, complete blood counts and blood chemistry 
within normal limits at birth and complete transfer of passive immunity (IgG ≥800 mg/dL) at 
18 h of life, whereas, foals deemed as sick if they needed treatment for dysphagia (n=4), sepsis 
(n=1), prematurity (n=2), or perinatal asphyxia syndrome (n=13). Paired t-test and one-way 
repeated measures ANOVA were used to evaluate time-dependent changes. Differences 
between groups were analyzed with t-test and one-way ANOVA. Pearson’s linear coefficient 
of correlations were assessed across the different variables. In mares with normal pregnancies 
and healthy foals, plasma alpha-fetoprotein concentrations increased during the last 15-20 days 
of pregnancy, whereas in high-risk pregnancies and in mares with apparently normal pregnancy 
and delivering a sick foal alpha-fetoprotein was already high at admission. There was strong a 
strong association (r=0.96) between alpha-fetoprotein concentrations in foal’s plasma and in 
amniotic fluid at birth, this is likely due to the presence of alpha-fetoprotein in the fetal urine. 
Amniotic fluid alpha-fetoprotein concentrations did not differ across groups. In sick foals born 
from high-risk pregnancies, alpha-fetoprotein was higher from birth to 72 h than in healthy 
foals (P<0.05). In conclusion, the present study demonstrated that mares carrying high-risk 
pregnancies and their respective foals had increased alpha-fetoprotein concentrations in 
comparison to mares carrying and delivering healthy foals. Collectively, these findings suggest 
that alpha-fetoprotein could be used as biomarker for fetal distress during the perinatal period, 
however, the clinical usefulness of alpha-fetoprotein in the management of equine pregnancy 
remains to be determined. 
[1]. Canisso et al., (2015), Animal Reproduction Science, 154: 48-55. 
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College Session E - Biotechnology 
 

Comparative transcriptomic analysis of cumulus cells isolated from in vitro 
matured oocytes from juvenile and adult sheep 

Nicola Antonio Martino1, Giusseppina Marzano2, Federica Ariu3, Luisa Bogliolo3, Ernesto 
Picardi2, Annamaria D'Erchia2, Elena Ciani2, Graziano Pesole2, Maria Elena Dell'Aquila2  

1Dept. Veterinary Sciences, University of Torino; 2Dept. Biosciences, Biotechnologies & 
Biopharmaceutics, University of Bari Aldo Moro; 3(4) Department of Veterinary Medicine, 

University of Sassari; Italy 
 
Cumulus cells (CCs) play important roles during oocyte growth, maturation and fertilization 
[1]. Gene expression analysis in CCs isolated from in vitro matured oocytes may help in 
clarifying their biological functions and impact on oocyte developmental competence. The aim 
of the present study was to compare the transcriptomic profile of CCs isolated from in vitro 
matured oocytes recovered from the ovaries of slaughtered juvenile (less than 6 months) and 
adult (2-8 years) sheep. In vitro maturation (IVM) [2] was performed in single drops of 10 
microL each and COCs were cultured for 24h at 38.5°C under 5%CO2. After IVM, CCs of 
both groups were removed and only those isolated from matured oocytes, showing the first 
polar body extruded, were pooled (groups of CCs from 20-25 COCs/sample) and stored at -
20°C until analysis. A total of 10 samples, 5 prepubertal vs 5 adult, were processed. Each 
sample underwent RNA extraction, libraries preparation and deep transcriptome sequencing 
(RNAseq) on the NextSeq500 Illumina platform. Raw reads were checked for quality by 
FASTQC and aligned onto the reference genome (Oar_v3.1 from UCSC) using STAR (PMID: 
23104886). Differentially expressed genes were detected using the DESeq2 R package (PMID: 
25516281), selecting genes with a log2 fold-change higher than 1.5 or lower than -1.5. A total 
of 12,398 differentially expressed genes (DEGs) were identified. In juvenile samples, 552 were 
up-regulated (P<0.05) and 3626 were down-regulated compared with adult ones (P<0.05). 
Among down-regulated DEGs, some are required for progression and completion of oocyte 
meiosis, such as MAPK, UBE2S, EGFR. Additional DEGs have been identified as biomarkers 
to predict oocyte maturation in CCs, such as PTGS2, STAR [1], others, such as CAT enzyme, 
are involved in in protecting the cell from oxidative damage by reactive oxygen species. More 
interestingly, some DEGs are involved in the epigenetic regulation, such as DNMT1. Obtained 
data revealed noticeable differences in the CC gene expression profile between in vitro matured 
COCs from juvenile versus adult sheep, highlighting a cytoplasmic maturity more evident in 
the cells of adult animals. The transcriptome analysis of CCs thus revealed as a powerful tool 
for identification of new non-invasive biomarkers of oocyte quality. These data may be used 
to improve the competence of juvenile oocytes in Juvenile In Vitro Embryo Transfer (JIVET) 
procedures. 
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Expression of enzymes involved in polyunsaturated fatty acid synthesis in the 
stallion testes and epididymis 

Camille Gautier, Dragos Scarlet, Reinhard Ertl, Manuela Wulf, Christina Nagel,  
Jörg Aurich, Christine Aurich 

Vetmeduni Vienna, Austria 
 
The sperm plasma membrane contains long chain polyunsaturated fatty acids (PUFA). In 
horses, the fatty acid profile of ejaculated spermatozoa undergoes seasonal changes during the 
year. These lipids contribute to sperm membrane fluidity required for events associated with 
fertilization. So far, little is known on the synthesis of these lipids during spermatogenesis and 
sperm maturation in the epididymis. It is thus important to advance our knowledge on the 
epididymis where the sperm plasma membrane undergoes maturational steps essential for 
sperm fertilization capacity.  
To elucidate sperm fatty acid metabolism in the testis and epididymis of stallions we have 
characterized the expression of key enzymes involved in the biosynthesis of omega-3 and 
omega-6 PUFA from the dietary essential fatty acids linoleic acid and α-linolenic acid. This 
synthesis includes alternating steps of desaturation and elongation regulated by ∆-desaturases 
and elongases. Both testis and caput, corpus and cauda of each epididymis were collected from 
ten clinically healthy two-year-old Warmblood stallions at routine castration from the 
Brandenburg State Stud at Neustadt (Dosse), Germany. Stallions were a homogeneous group 
with regard to genetic background, age, nutrition, environment and previous management. 
Samples were stored at -80°C until RT-qPCR analysis of mRNA expression. Reference genes 
PSMB4 and SNRPD3 were included for normalization. Statistical analyses were performed by 
non-parametrically Mann-Whitney U test. 
Expression of mRNA for the ∆5-, ∆6- and ∆4-desaturases FADS1, FADS2 and DEGS1, 
respectively and elongases of very long-chain fatty acids 5 and 2 (ELOVL5 and ELOVL2) was 
demonstrated in both stallion testis and epididymis with clear differences among localizations. 
Gene expression of FADS2 was approximately three times higher in the testis than in the 
epididymis (p<0.001) whereas gene expression of FADS1 was similar in testis and caput 
epididymis. The DEGS1 gene expression was slightly higher in the caput (p<0.001) and cauda 
of the epididymis (p<0.01) than in the testis. ELOVL2 gene expression was tenfold and 
ELOVL5 gene expression twofold higher in the testis than epididymis (ELOVL2 p<0.001 for 
all three localizations; ELOVL5 p<0.05 in caput and p<0.001 in corpus and cauda epididymis). 
This first demonstration of mRNA expression of the PUFA metabolizing enzymes in horse 
testis and epididymis suggests an active PUFA metabolism during sperm maturation. Results 
will be further validated by analysis of enzyme protein expression. Analysis of the expression 
of these enzymes at different times of the year may explain the variation in PUFA content of 
the horse sperm plasma membrane with season. A better understanding of the regulation of 
PUFA metabolism could provide new advances for equine assisted reproduction. 
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Effect of subphysiological plasma progestin concentration on early equine 
embryo development 

Carolina Okada, Martim Kaps, Maria Melchert, Dragos Scarlet, Christine Aurich 
Vetmeduni Vienna, Austria 

 
Progesterone concentration after ovulation affects the regulation of endometrial function and 
histotroph secretion. Subphysiological progesterone concentrations delay endometrial 
progesterone receptors downregulation, essential to the maintenance of early pregnancy. The 
aim of this study was to investigate development of the equine conceptus under reduced 
progesterone concentrations. The study followed the overall hypothesis that delayed 
development is an important cause of early embryonic death in horses. 
Eleven fertile Haflinger mares were available for the study. Mares were examined daily by 
transrectal ultrasonography and when in estrus were inseminated every 48 hours until spontane-
ous ovulation occurred. Mares were assigned randomly to a treatment group and received the 
prostaglandin F2α agonist cloprostenol (PGF2α; 125 mg) once daily for 4 days after ovulation 
or were left untreated as controls. After embryo collection on day 34, all mares were allowed 
one estrus cycle for recovery. In the next cycle they were assigned to the opposite treatment 
and thus each mare served as her own control. From day 10 after ovulation, the pregnancy was 
evaluated daily by transrectal ultrasound to monitor conceptus development, including size, 
fixation day, heartbeat detection and blood flow. On day 34, embryo and fetal membranes were 
recovered by transcervical uterine lavage with saline. The recovered material was weighed, 
measured, and stored for further analysis. Statistical comparison for differences between 
treatments was done by non-parametric Wilcoxon test. 
Pregnancy rate was 71% and 83%, respectively, after PGF2α and control treatment. After PGF2α 
treatment, 45% (5/11) of the pregnant mares had a second ovulation on day 11, 12, 13, 14 or 
15 after the initial ovulation, respectively. No additional ovulations occurred after control 
treatments during this time (p<0.05). There was no difference between treatments in first 
visualization of the embryonic vesicle (treatment day 10.8±0.3, control day 10.2±0.1), the 
embryo proper (treatment day 18.8±0.5, control day 19.0±0.4) and fetal heartbeat (treatment 
day 21.6±0.5, control day 20.5±0.4). After PGF2α treatment, conceptus fixation occurred on 
day 19.3±0.5 of pregnancy and in control on day 16.7±0.4 (p<0.05). At 34 days of gestation, 
conceptuses from PGF2α-treated mares were smaller than control conceptuses when measured 
with ultrasound callipers in vivo (maximal length treatment 13.0±1.0mm vs. control 
15.6±0.7mm) and after recovery (treatment 17.4±0.3mm, 2.5±0.2 g; control 19.0±0.4mm, 
3.5±0.3 g; p<0.05 for both parameters). 
In conclusion, subphysiological progesterone concentration during the early postovulatory 
phase due to induced partial luteolysis impairs development of equine embryos and delays 
fixation of the embryonic vesicle in the uterus. Furthermore, subphysiological progesterone 
concentration allows follicular growth and ovulation around the time of maternal recognition 
of pregnancy. 
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Non-surgical artificial insemination in African lionesses (Panthera leo) after 
ovulation induction with a GnRH analogue: a new step into large felids 

conservation 
Isabel Callealta1, Andre Ganswindt1, Martin Malan2, Imke Lueders1 

1University of Pretoria, 2Malan Veterinary Services Pty Ltd, South Africa 
 
Assisted reproduction techniques (ART) have incredible potential in wildlife conservation 
breeding. However, overall ART success in felids remains <25%. The aim of this project was 
to develop a non-surgical artificial insemination (AI) protocol for African lions using an 
exogenous GnRH analogue (20 mg burserelin-acetate IM, Receptal®, MSD, Intervet, South 
Africa) to induce ovulation in females presenting natural oestrus. This methodology was 
preferred over the previously described timed-AI approaches for non-domestic felids 
(laparoscopic insemination after ovulation induction with gonadotropins), to avoid the 
potential risks associated to repetitive use of eCG and hCG, and surgery. 
Four AI protocols were tested, differing in the time lapse between GnRH injection and 
insemination, on days 4, 5, or 6 from onset of natural oestrus, determined by daily behavioural 
observation and vaginal cytology, in five trained lionesses. Fresh semen was collected from 8 
males by urethral catheterization and electro-ejaculation during full anaesthesia. Once semen 
was evaluated, the female was immediately anaesthetized and placed in sternal recumbency. 
After transrectal ultrasound examination of the reproductive tract, the female was inseminated 
either intravaginally or transcervically by a commercial dog urinary catheter (2.0 x 500mm, 
Busterâ, Krusse, South Africa) with a metal stylette. 
Exogenous GnRH administration induced ovulation successfully as all females entered either 
a non-pregnant luteal phase (pseudopregnancy) of 59.6±0.95 days (n=10) or a pregnant luteal 
phase of 112±0 days (n=3). However, the timespan between GnRH injection and end of 
behavioural and/or cytological oestrus differed widely (range: 0-120 hours). In total, 14 AI 
trials were performed, of which 4 were successful (28.6%). This method has potential to be 
adopted for other endangered large felids. 
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Effects of pituitary adenylate cyclase activating polipeptide (PACAP) on early 
embryo development and implantation 

Bence Somoskői1, Dóra Török1, Andrea Tamás2, Dóra Reglődi2, Balázs D Fülöp2, Sándor 
Cseh1 

1University of Veterinary Medicine Budapest, 2Department of Anatomy University of Pecs 
Medical School, MTA-PTE PACAP Research Team 

 
Pituitary adenylate cyclase activating polypeptide (PACAP) was originally isolated as a 
hypothalamic neuropeptide that stimulates adenylate cyclase activity. Beside the 
neuroprotective effects, many data proved its role in different reproductive processes such as 
ovarial steroid synthesis, folliculogenesis, oocyte maturation and fetal development. However, 
there are limited informations about its role in preimplantation embryo development and 
implantation. The aim of our ongoing study is to assess the role of PACAP on preimplantation 
and peri-attechment mouse embryos in connection with an implantation marker, HB-EGF. 
Eight-week-old BDF1 mice were superovulated and placed together overnight with mature 
males or avoid mating. In Experimet I, zygotes were flushed from donors 20 hours after hCG 
injection and cultured in vitro for 96 hours. In Experiment II, D4 embryos were flushed from 
mated females. Beside morphology assessment and quality check, PACAP and HB-EGF gene 
expression of embryos and endometrial tissues were assessed with qPCR. 
In Experiment I, PACAP KO embryos had significantly higher micronucleus rate than that of 
to wild type blastocysts (p = 0.01). In Experiment II, we found significantly higher PACAP 
and HB-EGF mRNA levels in females producing embryos after mating compared to non-mated 
ones with no embryos. Higher endometrial PACAP expression was detected in females with 
blastocyst embryos than in females with non blastocysts. However, we did not found detectable 
concentrations of PACAP mRNA in embryos. Although the difference was not significant, our 
results show lower HB-EGF mRNA endometrial expression when non blastocyst embryos 
were present in the uterus. We found low rate of HB-EGF mRNA levels in uncompacted 
embryos, whereas morulae and blastocysts expressed high amounts. Strong correlation can be 
found between endometrial and embryonal HB-EGF levels (R2=0.63, p<0.0001), while 
endometrial PACAP and HB-EGF levels show slight correlation (R2=0.31, p<0.005). In the 
case of tissue PACAP and embryonal HB-EGF correlation was not found. 

This work was supported by the Hungarian Research Fund (OTKA 115874) 
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Relationship between placenta, puppies APGAR score and  
glucose concentration at birth. 

Giulia Ballotta, Marco Cunto, Eleonora Anicito, Daniele Zambelli  
Department of Veterinary Medical Sciences,  

Alma Mater Studiorum University of Bologna, Italy 
 
It has been shown that low birth weight puppies usually have a higher metabolism and require 
higher energy, therefore they are at higher risk of getting hypoglycaemic [1]. Moreover, since 
birth weight could be influenced by many factors included a placenta sufficiency [2], 
evaluation of possible association between glycaemia and the placenta could be interesting. 
The aim of this study was to assess the puppy weight at birth (BW), placental area (PLA) and 
weight in relation with APGAR score and glycaemia, owing to the fact that low birth weight, 
low APGAR score and low glycaemia has been found to be a sign of high risk of neonatal 
mortality [3].  
Seventy-four puppies of different breeds born via C-section from healthy bitches and without 
ecographic signs of neonatal distress [4] have been included in this study. APGAR score, BW 
and glycaemia has been recorded for each pup. Regarding the placenta, the whole weight 
(PLW), the zonary region weight (ZPLW) and the PLA have been registered. Puppy has been 
divided in two groups, critical (C) and healthy (H) puppies, first in function of the APGAR 
score, then of the glycaemia (glucose threshold from authors’ unpublished data)and compared 
via statistic T-test. 
Between C-Apgar group and H-Apgar group, no statistical difference has been found in 
PLW/BW, ZPLW/BW and PLA/BW rates. Puppies belonging to C-Apgar group have a lower 
glycaemia at birth respect the H-Apgar group with a statistical significance. 
Between C-glucose and H-glucose groups no statistical difference has been found in PLW/BW 
and PLA/BW rate. In C-glucose puppies APGAR score was lower than in the H-glucose ones. 
Moreover, the ZPLW/BW rate was significantly different between the two groups, with mean 
value in C-glucose group of 10.2% and 9% in H-glucose group. In C-glucose group the BW 
mean value result to be lower than that of puppies belonging to H-glucose group, and the ZPLW 
mean value result higher, resulting in a bigger rate of ZPLW/BW.  
Data demonstrated that glucose concentration and APGAR score are related between them and 
that glucose is related to the ZPLW but not with PLA. Moreover, the ZPLW/BW result to be 
higher in puppies with a low glycaemia as consequence of a higher ZPLW and lower BW at 
birth. The relation between glucose, ZPLW and BW could be ascribedto the placenta function. 
It could be interesting to do a histological evaluation of these placenta for establish if there are 
any histological finding that could support the relation between glucose and placenta. 
References.[1] Münnich, A. et al, (2014) Reproduction in Domestic Animal, 49(2): 64-74.[2] 
Lawler, D.F., (2008) Theriogenology, 70: 384 - 392. [3]Mila, H. et al (2017). Prev. 
Veteterinary Medicine143: 11-20. [4] Lopate C. (2018) Veterinary Clinic of North America 
Small Animal Practice 48(4): 617-638 
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Effects of LED-based red light stimulation upon frozen-thawed  
stallion sperm 

Jaime Catalan1, Sebastian Bonilla1, Marion Papas1, Sabrina Gacem1,  
Joan E. Rodríguez-Gil1, Marc Yeste2, Jordi Miró1 

1Autonomous University of Barcelona, 2University of Girona; Spain 
 
Previous studies conducted in other mammalian species have shown that sperm motility and 
reproductive performance can be partially increased through stimulation with red-light before 
artificial insemination (AI). Against this background, the current study sought to determine, 
for the first time, whether the stimulation of frozen-thawed stallion sperm with red light affects 
their function and survival. With these purpose, 8 ejaculates coming from 8 stallions were used 
(three straws per stallion). The three straws were thawed, and their content pooled and divided 
into three aliquots. One was used as a control and the other two were light-stimulated with two 
different patterns (1-1-1: 1 min exposure, 1 min darkness and 1 min exposure; 3-3-3: 3 min 
exposure, 3 min darkness and 3 min exposure), using a triple red-LED photo-activation system 
at a wavelength of 620-630 nm. Different sperm parameters were analysed upon light-
stimulation (0 min) and after 120 min of incubation at 38ºC. Sperm motility was evaluated 
through a Computerized Semen Analysis system (CASA). Flow cytometry and different 
fluorochromes were used to determine sperm viability, mitochondrial membrane potential, 
lipid membrane disorder, and intracellular levels of peroxides and superoxides. Cluster 
analyses were utilized to classify sperm samples into two groups (good and poor freezability) 
based on their motility and survival at 0 and 120 min post-thaw (<30% poor freezability 
ejaculates, >30% good freezability ejaculates).The effects of incubation time (intra-subject 
factor) and those of light-treatments and freezability group (inter-subject factors) were 
evaluated through a linear mixed model followed by post-hoc Sidak test for pair-wise 
comparisons. The level of significance was set at P≤0.05. The main effect was observed with 
the 3-3-3 pattern at 120 min post-thaw, when the proportions of viable spermatozoa with low 
membrane lipid disorder in good freezability ejaculates following 3-3-3 pattern were found to 
be significantly (P<0.05) higher than in the control (64.9% ± 9.0% vs. 25.8% ± 6.3%). In 
contrast, only a positive trend was found for 1-1-1 pattern (35.9% ± 7.1%). On the other hand, 
the other sperm parameters were not significantly affected by light-stimulation, nor deleterious 
effects from these procedures were found. Therefore, this preliminary study suggests that 
stimulation of frozen-thawed stallion semen with LED-based red light may improve some 
sperm function parameters, which could also increase its fertilizing ability. This indicates that 
further research is warranted on the effects of red-light stimulation on frozen-thawed stallion 
sperm. These future studies should include a higher number of samples and should also 
contemplate other conditions, including wavelengths, exposure times and light regimens. 
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Plenary Session ‐ General Aspects of Animal Reproduction 
 

Age at sexual maturity and seasonality – new insights into the reproductive 
biology of harbour porpoises (Phocoena phocoena)  

from the North and Baltic Sea 
Tina Kesselring1, Sacha Viquerat1, Martin Bergmann2, Marion Langeheine3, Peter 

Wohlsein4, Andrea Gröne5, Lonneke IJsseldijk5, Ursula Siebert1, Ralph Brehm3. 
1Institute for Terrestrial and Aquatic Wildlife Research, University of Veterinary Medicine 

Hannover Foundation, Germany; 2 Institute of Veterinary Anatomy, Histology and 
Embryology, University of Giessen, Germany; 3 Institute for Anatomy, University of 

Veterinary Medicine Hannover Foundation, Germany; 4 Department of Pathobiology, 
University of Veterinary Medicine Hannover, Foundation, Germany; 5 Department of 

Pathology, Faculty of Veterinary Medicine, Utrecht University, The Netherlands 
 
Harbour porpoises are the only cetacean species native to German waters and function as top 
predators in this area. Until now, their reproductive biology is not fully understood, making it 
difficult to assess the reproductive potential of this wildlife species. In this study, the age at 
sexual maturity was investigated using macroscopic and microscopic (H&E staining and 
Masson´s trichrome staining) methods to analyze the female (n=111) and male (n=115) gonads 
of harbour porpoises from German and Dutch waters. In order to reveal a specific number of 
females that are capable of reproduction, the result was integrated into demographic data. 
Furthermore, a detailed analysis and staging of spermatogenesis and its stages was performed 
and seasonal changes throughout the course of the year were noted using H&E (Haematoxylin 
and Eosin) - and PAS (Periodic acid-Schiff reaction) staining. Results show, that females are 
sexually mature at an age of five years, males show first signs of sexual maturity at an age of 
three years. While the females ovulate once a year until the age of eight, they reproduce every 
second year thereafter. The peak breeding season with most of the females ovulating, was 
found to occur in June and July. During this time, eight stages of spermatogenesis can be found 
within one tubular cross section of adult males. This multi-stage-arrangement is unique to only 
a few mammalian species and men. Spermatogenesis is ceasing in August and September, 
while during the winter months, only Sertoli cells and spermatogonia can be detected. In 
addition, within the peak breeding season, so called missing generations of germ cells have 
been identified. Whether this observation is just related to seasonal changes or represents a 
pathological condition has to be proven in further studies. This present study provides new and 
fundamental data about the reproductive biology of female and male harbour porpoises from 
the North and Baltic Sea and can therefore serve as a baseline for successful conservation and 
management plans for this wild species in the future. 
Keywords: harbour porpoises, age at sexual maturity, seasonality, fecundity, spermatogenesis 
Corresponding authors: Ralph.brehm@tiho-hannover.de and Ursula.siebert@tiho-
hannover.de 
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Fetal sexing in African (Loxodonta africana) and Asian (Elephas maximus) 
elephants with the use of cell-free fetal DNA 

Boglárka Vincze, Petra Zenke 
University of Veterinary Medicine Budapest, Hungary 

Elephants play an important role as „ambassadors” for global conservation efforts. There are 
two genera of living elephants: Asian (Elephas maximus) and African (Loxodonta africana). 
Captive breeding of elephant bulls can be challenging because of their specific needs and 
aggressive behaviour. In order to maintain the favourable genetic diversity and sex ratio in 
wildlife conservation facilities, there is a need to know the sex of the developing fetus as soon 
as possible. Because of the huge internal gonads, the ultrasonographic sexing of the elephant 
fetus is not possible. However, fetal sexing is possible in Asian elephant after a year of 
gestation with measuring circulating maternal testosterone levels; cows carrying males have 
higher testosterone levels (Duer et al 2002, Brown et al., 2004b). This technique is less accurate 
in African elephants. 
Recently, a new genetic testing method has been introduced into human prenatal diagnostics 
with the use of cell-free fetal DNA in maternal blood. This technique have been adapted for 
some domestic and wild animal species (Stoops et al., 2018) but not for elephants. 
The aims of the study were a.) to prove the presence of fetal DNA in pregnant elephants sera 
and b.) to develop a protocol which can be used for fetal sexing in African (and possibly in 
Asian) elephants. 
Firstly, two primers specific to the two elephant species have been designed. Primer pair 1 
(PLPX) is present in the X-sex chromosome and Primer pair 2 (SRY) is specific for the Y-
chromosome therefore can only be detected in males. Hair samples from both species and both 
sexes have been tested for accurate sex diagnosis in different dilutions of isolated DNA. The 
Y-chromosome marker was only detectable in male samples as expected, and the X-
chromosome specific marker gave positivity in both sexes after PCR amplification and agarose 
electrophoresis detection. 
In the next step, two samples originating from African elephant cows being in the last trimester 
of pregnancy have been tested for fetal sex. From one sample, both markers gave positive 
results and was diagnosed as male, and the other sample was positive only in the X-
chromosome marker and signed as female. The calves’ sexes have agreed with the test results. 
We had no access to Asian elephant pregnant sera so far, but the new diagnostic test could 
detect the sex chromosome markers in samples of hair origin in that species, too. 
To summarize, this is the first study investigating fetal cell-free DNA in pregnant elephants’ 
sera and describing a new molecular method to detect fetal sex during pregnancy in both 
captive elephant species. 
This research was supported by the 17896-4/2018/FEKUTSTRAT grant of the Hungarian 
Ministry of Human Capacities. We would like to thank Dr Alexandra Biácsi and Dr Endre Sós 
for their professional help in sample collection. 
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Plenary Session ‐ Case Reports & General Aspects of Animal production 
 

An unexpected outcome in a mare pregnant for 8 months suffering from hepatic 
encephalopathy 

Marie Denys, Gloria Rocafort, Antonin Tortereau, Anne Josson-Schramme 
VetAgro Sup, Université de Lyon, France 

Case presentation - A 23-year-old multiparous Arabian broodmare was presented in 
emergency for anorexia with severe neurological symptoms evolving for 4 days. The mare was 
last inseminated post ovulation with frozen semen in May 2018. Upon admission, she was 252 
days pregnant. In the past, she delivered 9 live foals, the last one born in January 2018 after a 
standing laparotomy in December 2017 to correct a uterine torsion (180° clockwise) at 293 
days pregnant. 
During transportation, the mare fell several times. Upon admission, she presented severe ataxia, 
compulsive walking, circling, apparent blindness, mental depression, weight loss (body 
condition score 2/9), a normal heart rate (30 bpm) with a diastolic heart murmur, and congestive 
mucous membranes. The respiratory rate and auscultation of the lungs and abdomen revealed 
no abnormalities. On hematology, there was a mild hemoconcentration and a neutrophilic 
leukocytosis. Blood chemistry showed discrete hyperglobulinemia and severe 
hyperammonemia with marked elevation of hepatic enzymes (different values and their 
evolution are detailed enclosed). An acute hepatic encephalopathy of unknown origin was 
suspected. Intensive care treatment was initiated in agreement with the owners. The mare 
received fluid therapy (hypertonic then Ringer Lactate 3L/h), broad-spectrum antibiotics 
(trimethoprim-sulfadiazine 15 mg/kg BID, metronidazole 10 mg/kg QID), lactulose (200 mL 
PO TID) and dexamethasone (0.1 mg/kg SID, progressively decreasing). 
During the following five days the mare started eating normally and showed a fast 
improvement of blood analysis and neurological signs. However, ataxia did not improve 
enough to allow a safe transrectal and transabdominal ultrasound evaluation of pregnancy, 
therefore postponed. The mare seemed to improve steadily up to the point where she started 
showing signs of acute abdominal pain, tachycardia, pale mucous membranes with prolonged 
capillary refill time and inability to stand, followed by symptoms of severe shock that 
motivated euthanasia. Post-mortem examination revealed acute abdominal hemorrhage with 
multiple diffuse hematomas in the abdominal muscles, subcutis, diaphragm and rectum. A 
severe parietal uterine hematoma was identified, coming from both broad ligaments without 
clear laterality of bleeding. Proximal uterine artery rupture was suspected, most likely the 
presumptive cause of terminal bleeding and hypovolemic shock. The liver also presented 
multinodular confluent, pale and firm lesions consistent with hepatic cirrhosis/fibrosis having 
caused progressive hepatic failure and fulminant encephalopathy. 
Discussion: Periparturient arterial rupture is a well-recognized cause of fatal hemorrhage in 
pregnant mares. In this case, we identified risk factors such as age (22 y-o) and parity (9 foals), 
but also potential additional predisposing factors like previous vascular fragilization due to 
uterine torsion happening 13 months before and/or repeated trauma due the multiple collapses 
related to hepatic encephalopathy. The primary cause of chronic hepatopathy remains unknown 
(especially as no pyrrolizidine alkaloid-containing plants were detected in the mare’s 
environment). 
From a clinical viewpoint, this case highlights the risk of periparturient arterial rupture in old 
multiparous broodmares exposed to severe external trauma. Ultrasonography & paracentesis 
performed in the few days before abrupt deterioration might have evidenced progressive 
abdominal bleeding for which additional preventive care could have maybe been provided. 
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The most common ovarian tumours in dogs are adenocarcinoma and granulosa cell tumours 
[1]. Dogs with ovarian adenocarcinoma are elder with a median age of 10 years. When 
metastases occur, peritoneal carcinomatosis is most commonly seen and is described in 48% 
of adenocarcinoma cases [2].  A 2 year old intact Golden Retriever bitch was presented to the 
clinic with sudden unspecific gastrointestinal symptoms: vomiting for 1 day and diarrhoea for 
3 days. The dog was calm but responsive. The mucous membranes were tacky and pink. In the 
mid abdomen a solid mass (Ø 25cm) was palpable. This mass was also recognizable in the 
radiographic image of the abdomen. A performed ultrasound examination could not identify 
the abdominal organ to which the mass belonged and an explorative laparotomy was 
recommended. The origin of the mass was the right ovary and adhesion with the capsule of the 
right kidney was presented. An ovariohysterectomy was performed. In addition, small lumps 
up to 1 cm in diameter were removed from the mesentery of the colon. The thorough 
exploration of the abdominal cavity did not reveal other masses or enlarged lymph nodes. The 
patient was discharged in good general condition. The pathohistological examination 
diagnosed a metastatic ovarian carcinoma.    Ten days after surgery an enlarged abdomen was 
detected when the bitch was presented for skin suture removal. The ultrasound examination 
revealed ascites and enlarged abdominal lymph nodes. For further investigation ascites was 
collected and fine needle aspiration of lymph nodes was performed. After staining tumour cells 
were detected in the cytology of the ascites and lymph nodes. Euthanasia was recommended 
because of the guarded prognosis with the rapid severity of the cancer. 
This case showed for the first time a rapid deterioration of ovarian carcinoma in an adolescent 
dog to the authors knowledge. There was one case reported of a 3 year old Weimeraner with 
ovarian carcinoma and severe carcinomatosis in 2015. The carcinomatosis in that dog was 
unresectable due to anatomical limitation. The Weimeraner developed ascites 3 weeks after the 
initial surgery. The dog was then treated with intraperitoneal chemotherapy and survived 1154 
days after ovarioectomy with several chemotherapy protocols [3]. The median survival time 
for untreated dogs with abdominal and thoracic carcinomatosis from different origin like 
prostate or stomach is 25 days according to Charney’s study (3-108) [4]. However, the median 
survival time of dogs with an ovarian carcinoma with carcinomatosis has not been described 
yet.  
Chemotherapy should be considered if visible metastases are detected at the time of the initial 
surgery without pathohistolgical confirmation due to the possible rapid deterioration of the 
ovarian carcinoma. 
[1] Nilesen eta al. 1976, Bull Health Org. 53:203–215;  
[2]: Patnaika et al. 1987, Vet Path 24 :509–514 
[3]: Matthew & Frimberger. 2015, Can Vet J 2017 58: 493–497 
[4]: Charney et al. 2005. Vet Comp Oncol 3:171–181 
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Case Presentations – Posters 

Poster No. 1 
Comparing the artificial insemination quality of two technicians on the 

reproductive performance in sows 
Alexander Grahofer1, Heiko Nathues2 

1Animal Physiology, Institute of Agricultural Sciences, ETH Zurich, Switzerland, 
2Clinic for Swine, Vetsuisse Faculty, University of Bern, Switzerland 

Artificial insemination technology is widely used in pig breeding herds and several 
insemination procedures are in place. Few information is available about the insemination 
quality of different technicians and the effect on farrowing rate and littersize. 
A breeding herd with 240 sows in Switzerland suffered from a high variation in the return-to-
estrus rate (RTE) in the different farrowing batches (0-100 %). In the preceding year, the RTE 
of sows was on average 16.8 %. A herd examinationwas conducted and the reproductive data 
was systematically analysed. In addition, the insemination management of 22 sows was 
analysed by video-recording the procedure. The sows in the breeding unit were in good general 
health condition and body condition scores were between 2.5 and 3.5.During the insemination 
one teaser boar was present in front of a group of 22sows and the insemination procedure for 
every single sow lasted approx. 15 seconds. No manual stimulation was performed except dry 
cleaning of the vulva.In the course of the analysis, three sows showed vocalization while 
inserting the insemination catheter. During insemination, three sows showed defecation and 
five sows urinated. Retrospectively, the influence of the inseminator on RTE in eight batches 
was statistically analysed. The farm worker observed during the analysis achieved a RTE of 
22.8 %, while the owner obtained asignificant lower RTE of 7.1 %. In addition, the number of 
live born piglets per litter (farm worker: 14.0; owner: 13.1) were compared between the two 
inseminator, revealing no significant difference. 
In this case, success of insemination was significantly different between the two inseminators. 
Interestingly, amongst pregnant sows there was no significant variation in the reproductive 
performance eventually associated with the procedure of insemination. It can be concluded that 
the optimal timing for insemination is more crucial for a conception at all than for the number 
of born piglets. This case report indicates the necessity of further research regarding the impact 
of stockman ship on reproduction in pigs. 
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Effect of hypospadias in a crossbred boar on the reproductive performance in 
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1Animal Physiology, Institute of Agricultural Sciences, ETH Zurich, Switzerland, 
2Clinic for Swine, Vetsuisse Faculty, University of Bern, Switzerland 

 
Hypospadias, a congenital anomaly of the urogenital tract characterized by abnormal position 
of the external urethral meatus on the male phallus, is rarely described in boars. In this case, 
the effect of hypospadias in a crossbred intact Pietrain x Duroc boar on sexual function and 
reproductive parameters is reported. 57 matings with the boar were compared with the average 
reproductive performance of the other three boars in the farm (70 litters) and reproductive 
performance after artificial insemination (567 litters). A general physical examination revealed 
no abnormalities. The andrological examination supplemented with ultrasound revealed no 
abnormalities of the genital tract apart from the distal hypospadias. Subsequently, the boar was 
exposed to a sow showing signs of estrus, in order to assess the ability to mount and to 
ejaculate. The boar showed a normal mating behavior and the semen quality parameters were 
within the normal ranges. The analysis of the reproductive data revealed that the boar with the 
hypospadias had a significant higher return to estrus rate of 13.7 % compared to 9.3% after 
mating with other boars and 7.4% after artificial insemination. Furthermore, the number of 
total born and live born piglets from the affected boar was lower compared to the other 
groups[HN1] . This is the first report that describes the effect of hypospadias in a boar on sexual 
function and reproductive parameters. Interestingly, the affected boar showed no abnormalities 
in the sexual behavior and the semen quality. However, a reduced reproductive performance 
was manifest in comparison with other mating boars and artificial insemination. It is not clear, 
whether the observation is due to the patho-anatomical finding or the individual variation of 
this single boar. However, in human medicine it was shown that hypospadias has a negative 
impact on sexual function and fertility. A case-control study is needed to statistically prove the 
effect of hypospadias in boars on reproduction 
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Pharmacological agents aiding to the management of ejaculatory and behavioral 

dysfunctions in stallions 
Igor Canisso1, Robyn Ellerbrock2 

1University of Illinois Urbana-Champaign, USA, 2University of Georgia, USA 
 
Collecting semen from stallions with behavioral problems or ejaculatory failure can be 
frustrating. Many of these animals can be managed with adjustments to management and 
teasing protocols, however select cases benefit from additional interventions. Stallions referred 
for ejaculatory failure and behavioral abnormalities that benefited from pharmacological agents 
and other ancillary treatments are described herein. Case1. 17yr Quarter Horse with a history 
of hemospermia and PU surgery 8 yrs. previously. High libido and multiple mounts with 
ejaculatory failure (ALP <100 UI/L). No ampulla obstruction observed on transrectal 
ultrasound. Adjustments: AV temperature, pressure, lubrication, phantom height. Medications: 
Phenylbutazone 1g PO q24h, Imipramine 1.5g PO, 1-1.5 h before collection.  Case 2. 6yr 
Quarter Horse, HYPP+, high libido and aggressive both for live cover and on the phantom. 
Overweight, pharyngeal collapse, and urospermia when collected. Adjustments: Lip chain, 
diet, controlled-exercise, change collection time & bedding pre -collection to encourage 
urination. Medications: Imipramine 1.5g PO, 1-1.5 h before collection. Case 3. 13yr Appaloosa 
show horse live covered 1 mare 5 yrs. prior. Low libido, no interest in estrus mare or phantom. 
Adjustments: Changed teasing mare and teasing approach with no success. Medications: 20mg 
diazepam IV 5 min after teasing.  Case 4. 11 yr. Paint Horse, 4 yr. history of unsuccessful 
collections. No libido on phantom or with estrus mare, no penile exposure. Not trained to 
phantom. Adjustments: Multiple teaser mares, preferred bay pregnant mare. Medications: 
20mg midazolam 10 min after teasing, finally successfully collected. Case 5. 7 yr. 
Standardbred harness racer retired for 2 yrs. Orphaned as foal and overly aggressive and 
disrespectful of people. Excellent libido, striking, rearing, and kicking behavior, no previous 
breeding experience. Adjustments: Responsive to behavioral management, fully erect, but 
refused to mount the phantom. Medications: 25mg midazolam IV before collection. Case 6. 14 
yr. Quarter Horse. Incomplete ejaculation, low libido, previously trained to the phantom. 
Adjustments: Changed teasing routine, penis washing & teasing next to the phantom. 
Medications: 1g imipramine PO 1h before collection, 7 mg of midazolam. All stallions here 
were successfully collected after the adjustments and described medication. In some cases, a 
combination of different drugs was necessary for successful collection. Phenylbutazone is used 
for stallions with suspected orthopedic pain in combination with imipramine, a tricyclic drug 
known to decrease the threshold for ejaculation (cases 1 and 6) and to promote closure of the 
bladder neck (case 2). Benzodiazepines (diazepam and midazolam) are anxiolytics and anti-
depressants used to promote libido in three cases (3,4,6) and to decrease anxiety in a high libido 
stallion (case 6) that was afraid to mount, either due to previous bad handling experiences or 
punishments. We foresee that the discussion of the present case series will provide additional 
tools to practitioners and will be of interest as continuing education for clinicians and trainees. 
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Influence of breed and year on prevalence of Equine Viral Arteritis in stallions 

Teresa Beyer, Juliane Kuhl, Jörg Aurich, Christine Aurich 
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Equine viral arteritis (EVA) is a venereally transmissible disease caused by a virus belonging 
to the family of Arteriviridae. Acute infection of pregnant mares can result in abortion. After 
the acute phase of infection, horses may shed the virus for up to 28 days. However, in stallions 
the virus may persist in the accessory sex glands resulting in a carrier state maintained for 
months, years or even lifetime. Semen may contain the virus at high concentrations. The virus 
survives semen processing and preservation. The use of semen from EVA carrier stallions is 
therefore legally prohibited in many countries and natural mating of EVA carriers may be 
restricted due to regulations of horse registries. 
In the present study, we investigated stallions presented to the Vetmeduni Vienna semen collec-
tion centre from 2001 to 2018 for EVA seroprevalence and virus carrier state. The aim of the 
study was to determine influences of breed and year on EVA prevalence. We hypothesised that 
EVA seroprevalence is influenced by horse breed and – due to biosecurity measures – has 
decreased over the years. 
Serum blood samples and semen samples from a total of 250 stallions from different breeds 
(Warmblood n=89, US American breeds n=37, Arabian n=33, Trotter breeds n=33, Icelandic 
horse n=15, Lipizzaner n=12, Baroque/Iberian breeds n=9, Haflinger n=7, Pony n=6, Thor-
oughbred n=6, Draft n=2, Friesian n=1) were tested for the presence of EVA antibodies in 
blood and EVA virus in semen by a commercial laboratory (Labor Böse, Harsum, Germany). 
Statistical analysis was performed by chi square analysis. 
From the 250 stallions, 16.1% (41/250) had an antibody titre >1:4 and were thus classified as 
seropositive for EVA. The breed had an influence on EVA seroprevalence (p<0.05) with 
highest occurrence in trotters (12/33) and lowest in Baroque horses (0/9). Similarly, carrier 
state was influenced by breed (p<0.05) with highest abundance in trotters (7/12) and no carrier 
stallions detected in US American breeds, Arabians, Baroque horses, Friesians, Ponies, 
Icelandic horses, Draft horses and Thoroughbreds. Seroprevelance for EVA declined from a 
mean of 26% in the years 2001 to 2003 to a mean of 2% in the years 2016 to 2018 (p<0.05). 
Carrier status averaged from 4% in 2001 to 2003 to 0% in 2016 to 2018, however, there was 
no statistically significant change over time detectable. 
In conclusion, the present data confirm that horse breed influences seroprevelance and carrier 
state of EVA. The results suggest that biosecurity measures with regard to breeding activity of 
EVA carrier stallions successfully prevent the spread of this venereally transmissible disease. 
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Pregnancy after partial ovariohysterectomy in a mare with segmental aplasia 

Maya Meesters, Ilse Gerits, Sofie Peere, Margot Van de Velde, Jan Govaere 
Department of Reproduction, Obstetrics and Herd Health, Faculty of Veterinary Medicine, 

Ghent University, Merelbeke, Belgium 
 
Segmental aplasia is a very rare condition in mares and generally occurs as a double cervix, a 
double vagina or a dorsoventral band in the vagina. It is caused by defects in the development 
of the Mullerian duct system. In this case, segmental aplasia was diagnosed at 4 years of age. 
On transrectal ultrasound a partition was visualized in the left uterine horn with free fluid 
cranial of the deformation. The diagnosis was corroborated with hysteroscopy and intrauterine 
ultrasonography where it was apparent that the septum was highly vascularized and had a 
thickness of ± 3 cm. A dorsoventral septum, starting just caudal of the cervix up to the 
vestibulum, was present in the vagina. A partial ovariohysterectomy of the left uterine horn 
and ovary was performed (2009). The owner decided to inseminate the mare and she became 
pregnant multiple times. These pregnancies were always lost early on. In 2012 the mare was 
successfully inseminated and remained pregnant of a singleton. After a gestation of 349 days 
a colt of 27 kg was born. In 2014, the mare foaled a second time after a gestation of 333 days, 
of a filly (42 kg). In both cases the foals were healthy but had a very large head and neck in 
comparison to the rest of their body as well as overextension fetlock joints. This appearance 
resembles to foals with intrauterine growth retardation1. After both parturitions the fetal 
membranes were retained for 270 minutes and the mare received multiple oxytocin injections 
(10-20 IU) as treatment in both cases. The dimensions of both placentae were as follows. The 
length of the umbilical was 58 cm and 66 cm in the first and second case respectively. The 
length from the cervical star to the umbilical was 96 cm in the first case and 98 cm in the second 
case. Both placentae had a similar surface area as expected in a normal singleton, with an 
allantochorion of 1.57 m² and an amnion of 2.02 m² in the first foal. Although different in 
shape, these dimensions are similar to normal placentae in an intact uterus and thus were 
unexpected. As described by others1, despite the increased growth of the placenta, the foals 
still showed signs of restriction of the intrauterine growth since increases in microscopic 
surface area are correlated with decreases in placental efficiency². Despite a difficult start, both 
foals have reached their adult size and exceed the withers of the mare and have a normal 
conformation. Although not advisable to have such a mare carry a pregnancy herself, the 
genetic predisposition eventually has the ability to straighten part of the epigenetic initial 
situation. The mare is currently pregnant for the 3rd time and the pregnancy is uneventful so 
far. 
1W.R. Allen et. al, 2002; ²Wilsher and Allen, 2003 
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A 4-years-old, uniparous Warmblood mare, in the 8th month of her gestation aborted a colt. 
The examination of the foetus and the foetal membranes revealed the presence of a solid 
spherical mass localized dorsal in the corpus of the chorioallantois. At necropsy the 
chorioallantoic mass had a total diameter of 10 cm and showed a nodular, multicystic aspect. 
Additionally, multiple accumulations of purulent exudate were present on the allantoic side of 
the mass. Macroscopic examination of the colt demonstrated as single abnormality a 
congestive liver with multifocal, white nodules of a size of 1 mm. Histopathological analysis 
of the placenta revealed a cell rich mass, which consisted of variably sized multiple tubuli, 
lined by a flat, single layered epithelium (presumably trophoblastic cells). The lumina of the 
tubuli were filled with neutrophils, foamy macrophages, hypereosinophilic material (protein) 
and desquamated epithelium. The surrounding stroma was edematous and contained multiple, 
diffuse bleedings. The chorionic site contained multiple herds of lytic necrosis with 
desquamated epithelium, nuclei fragments and degenerated neutrophils. These 
histopathological features were most consistent with the findings, characteristic of a placental 
site trophoblastic tumor, previously reported in the literature in human. The placental site 
trophoblastic tumor (PSTT) is a very rare and unique, malignant form of gestational 
trophoblastic disease (GTD). This tumor represents a neoplastic transformation of intermediate 
trophoblastic cells that normally play a crucial role in implantation. The disease occurs in 
women of reproductive age with a previous miscarriage, a termination of pregnancy or an 
ongoing pregnancy, either normal or pathological. Until now, only 300 cases of PSTT are 
described in literature, with an incidence of 1/50.000-100.000 pregnancies covering a 
percentage from 0.23% to 3% of all GTDs. The most common presenting symptoms of PSTT 
are vaginal bleeding and amenorrhea of varying duration. The PSTT is characterized by low 
beta-human chorionic gonadotropin (hCG) levels and the expression of human placental 
lactogen (hPL) is increased on histologic section as well as in the serum. These two markers 
are reliable parameters in the diagnosis of the tumor. 
Most cases of PSTT are confined to the uterus. In these cases high cure rates can be achieved 
with early diagnosis and performing a hysterectomy. However, metastasis has also been 
reported and is a sign of poor prognosis, since the tumor is relatively insensitive to 
chemotherapy. Only a rare case of foetal transmission of the disease from the mother has been 
described, whereby the neonate died after birth. 
The mare herself is, now one year post abortion, in good health and body condition and no 
uterine abnormalities are detectable up to now. Placental neoplasia is an uncommon finding in 
the equine species. The aim of this report is to highlight the occurrence of this rarely neoplastic 
transformation as a possible cause of abortion in the mare in comparison with the clinical 
presentation, diagnosis, treatment and prognosis as described in human literature. 
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CASE DESCRIPTION: In May 2018, a 13-year-old maiden Trakehner sport horse mare was 
presented with a history of intermittedcolic symptoms during riding. She was withdrawn from 
riding and was examined for breeding soundness. 
CLINICAL FINDINGS: In May and October, the transrectal examination of the referral vet 
revealed an enlarged left ovary (~10 cm). During the colic episode no gastro-intestinal reasons 
could be determined. Anti Muellerian hormone levels (AMH) were borderline (AMH=4.03 
ng/ml; reference < 4 ng/ml). The mare was rechecked in November and did not show an 
increase in AMH. Estradiol, progesterone and testosterone were in normal range of a cycling 
mare. In January, the patient was presented at the referral clinic. During ultrasound examination 
the left ovary appeared enlarged with a size of 11 cm, a tough capsule and anechoic areas, 
which was interpret as fluid filled lacunas. The right ovary had a size of 6 cm and was 
inconspicuous as the uterus. 
TREATMENT AND OUTCOME: Based on duration of the enlarged ovary (8 months) and 
history of intermitted colic symptoms during riding the mare was elected for left sided 
laparoscopic ovariectomy in January. During the surgery, the above findings could be 
confirmed and 800 ml of red-brownish fluid was recovered from the ovary. Histopathology of 
the altered ovary revealed a haematoma in organization phase with granulated tissue with a 
minimal mineralization and pigmented macrophages.  
CONCLUSIONS AND CLINICAL RELEVANCE: Ovarian haematoma is one the most 
common causes of abnormal ovarian enlargement in the mare. The primary differential 
diagnosis is a granulosa-cell tumor (GCT) which can be differentiated by rectal examination 
(megaovar and contralateral inactive ovar) and increased AMH hormone levels.  
The enlarged left ovary and borderline AMH levels in this mare led to the suspicion of GCT. 
AMH levels did not increase and the mare remained cycling when she was rechecked in 
October. In the referral clinic an ovarian haematoma was diagnosed in January. Ovarian 
haematoma usually regress over time and do not show a classical indication for ovariectomy. 
As the mare showed intermitted colic episodes, which were suspected to be caused by traction 
of the >1 kg ovarian mass on the broad ligament and the haematoma lasted for 8 months, the 
mare was elected for laparoscopic ovariectomy 
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The availability of ultrasound (US) diagnostic imaging in equine reproduction is an important 
contribution to decline the prevalence of twin gestations and abortions in general. However, 
twin pregnancies still occur and account for 6% of all abortions. When a twin pregnancy stays 
unnoticed or untreated, problems become visible when the conceptuses start to compete for 
placental surface area and nutrition. Diagnosing twins in late gestation is a challenge, whereby 
the presence of a ‘non-pregnant horn’ on US might lead to the conclusion that the mare is 
carrying a singleton. 
This report describes a rare case of transfixation resulting in a unilateral twin gestation in a 
mare. 
A 15 years old pluriparous mare at 290 days of gestation was referred to the hospital with the 
suspicion of impending abortion. The clinical and blood parameters were within normal ranges 
but premature udder development was apparent. A transrectal US examination revealed a 
closed cervix (grade III), with the allantochorion at the level of the cervical star being 
oedematous resulting in an increased CTUP (13,5mm; no <8mm). On transabdominal US, a 
foetus in anterior presentation was found on the right cranioventral abdomen of the mare. A 
second foetus was found in a more posterior/transverse presentation. Both foetuses were alive 
but there was a noticeable difference in heart rate. The owner insisted to keep both foetuses, 
therefore the mare was treated in an attempt to sustain the pregnancy. Thirty days post initiation 
of the treatment, at 320 days of gestation, the mare aborted from a male foetus that died in 
utero. At the same time the other foal, a filly, was born alive but was euthanized later on due 
to the high degree of dysmaturity. 
The foetal membranes were examined and revealed that the smaller colt who died in utero was 
‘captured’ inside the allantoic cavity of the bigger filly. The filly occupied the uterus and the 
pregnant (R) horn. The chorionic surface of the colt occupied the non-pregnant (L) horn, but 
the foal sunk inside the bulging twin membrane into the allantoic cavity of the filly. As such 
the colt was localised in his ‘non-cord’ horn (i.e. transfixation), resulting in a unilateral twin 
gestation. The incorporation of a great part of the allantochorion of the colt into the allantoic 
cavity of the filly resulted in a mainly avillous chorionic surface of the colt. Another remarkable 
feature was that the umbilical cord of the filly was wrapped around the invaginated and twisted 
allantoic cavity of the colt, fixating the foetus in this unilateral location. This case is an 
exceptional example of transfixation in a twin gestation and shows the need for a large 
chorionic contact surface with the endometrium to meet the nutritional needs of a foal. 
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Does the “Madigan foal squeeze technique” evoke a stress response in foals? 
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In foals with neonatal maladjustment syndrome, pregnane concentration in the peripheral 
circulation persists and blocks GABA receptors that in turn can lead to neurological symptoms. 
A thorax squeezing technique (Madigan foal squeeze technique) has been developed with the 
idea that this restraint induces behavioral, electroencephalographic and humoral changes 
consistent with sleep and analgesia in neonatal foals. The technique has been hypothesized to 
resemble the effects of compression of the fetus in the birth canal and leads to inhibition of 
voluntary activity. 
The aim of the present study is to evaluate whether standardized chest compression in foals 
during the first 24 hours after birth induces changes in heart rate, heart rate variability and 
behavior. Foals were classified as foals with or without neonatal maladjustment syndrome 
(NMS) based on a neurobehavioral scoring system, ranging from 0 to 20 points. Blood samples 
were collected from one hour before to 48 hours after standardized thorax compression of 
newborn foals at an age of approximately 12 hours. Cardiac beat to beat (RR) intervals were 
determined with a portable recording system (S810i; Polar, Kempele, Finland) attached to the 
thorax of the foal; heart rate and the heart rate variability parameter SDRR (standard deviation 
of RR interval) was calculated. Foal behavior (laying, suckling, standing, and moving events 
and mean time per h) was evaluated. Until now, 5 normal foals and one foal with NMS were 
included. Heart rate and RMSSD remained constant during and after the squeezing period in 
both normal and NMS foals (e.g. HR normal foals during squeezing 112.8±7.5 beats/min, after 
squeezing 116.4±10.9 beats/min, n.s. between times; NMS foal during squeezing 123.8 
beats/min, after squeezing 150.5 beats/min). In normal foals, behavior was not changed, but in 
the NMS foal changes occurred and behavior after squeezing became similar to that of normal 
foals (e.g. suckling time in normal foals before squeezing 8±1.04 min, after squeezing 6.6±1.7 
min; NMS foal before squeezing 5 min, after squeezing 7 min). Preliminary results of this study 
suggest that the thorax squeeze technique does not induce a stress response in normal newborn 
foals but influences behavior in NMS foals. 
  

53



Poster No. 10 
Successful parturition of a healthy calf born from a dromedary camel 

maintained on exogenous progesterone throughout pregnancy in a nonovulatory 
embryo recipient 

Jenny Boye1, Tariq Hussain1 and Julio Oriol1,2 

1Sweihan Camel Hospital, Abu Dhabi, UAE 
2Donor management and embryo transfer was performed by Dr. Saeed Sultan 

 
Although dromedary camels rely solely on progesterone of luteal origin throughout pregnancy, 
previous reports have shown that pregnancy can be established with exogenous progesterone 
administration in non-luteal embryo recipients [1].  However, there is no report of delivery of 
a baby camel from a pregnancy maintained in a non-ovulatory, non-luteal recipient female. To 
our knowledge, we report the first delivery of a healthy offspring from a pregnancy that was 
maintained solely on exogenous progesterone from before embryo transfer until parturition. 
Previous experiences in this facility, and anecdotal reports from others, have proven 
unsuccessful in producing live offspring in non-luteal recipients. Previous issues have included 
failure of cervical dilation, intrauterine death, respiratory distress and dysmaturity. 
Pregnancy was monitored by ultrasound and the recipient (494 kg) was examined daily for 
sciatic ligament relaxation, mammary development, fetal movements and vulva relaxation. 
Progesterone was administered daily (300 mg Jurox Progesterone, Jurox Animal Health, 
Australia) until gestation day 350 which maintained serum progesterone concentrations at 
approximately 12.4ng/ml. The tapering was performed gradually to 150 mg, 100 mg and 50 
mg on day 350, 357 and 365, respectively, resulting in serum progesterone concentrations of 
approximately 1.9 ng/ml after day 365. Sciatic ligament relaxation was observed around day 
365 and progressed until parturition which occurred on day 393. No mammary gland 
development was present until day 389.   
On day 389 of gestation, treatment with domperidone (Dompy, Jamjoom Pharma, Saudi 
Arabia) was initiated at 1.1 mg/kg orally q 24 h, and progesterone administration was 
discontinued. 
Mammary glands developed and engorged over the next 66 hours and a healthy male calf (35 
kg) was born without complications. The placenta (6.5 kg) was passed and the calf was standing 
and nursing within one hour of parturition. 
Domperidone is used in mares to induce mammary development and parturition in pregnant 
mares with fescue toxicosis [2]. Fescue toxicosis is the result of suppressed prolactin secretion 
and vasoconstriction. The corpus luteum is involved in prolactin secretion in domestic cattle 
[3], and it is possible that the absence of corpus luteum affects prolactin secretion in pregnant 
nonovulatory dromedary camels. 
In conclusion, it is possible to maintain a pregnancy in a dromedary camel to term on 
exogenous progesterone, and produce a healthy live offspring possibly facilitated by 
domperidone treatment. 
[1] Skidmore JA, Billah M. Embryo transfer in the dromedary camel (Camelus dromedarius) 
using non-ovulated and ovulated, asynchronous progesterone-treated recipients. Reprod Fertil 
Dev. 2011;23:438-43, [2] Cross D, Anas K, Bridges W, Chappell J. Clinical effects of 
domperidone on fescue toxicosis in pregnant mares.  American Association of Equine 
Practitioners Proceedings1999, [3] Shibaya M, Murakami S, Tatsukawa Y, Skarzynski DJ, 
Acosta TJ, Okuda K. Bovine corpus luteum is an extrapituitary site of prolactin production. 
Mol Reprod Dev. 2006;73:512-9. 
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Introduction: Monorchidism is a rare finding in dogs and can only be diagnosed via ultrasound 
and confirming exploratory laparotomy in patients with one scrotal testicle. Furthermore, the 
hCG or GnRH stimulation test can be done to evaluate the responsive testosterone increase and 
therefore the presence of testicular tissue, but it is limited to a previous removal of the scrotal 
testes. The use of anti-Muellerian hormone (AMH) to differentiate intact from castrated male 
dogs has been described [1]. Recent studies have also shown significantly higher AMH 
concentrations in cryptorchid patients compared to dogs with two scrotal testes [2, 3]. 
Clinical case: A male Bernese Mountain dog was presented to the clinic at an age of 1 year 
and 9 months in march 2016. The medical history of the dog was well documented with a 
congenital defect of only one scrotal testis. The contralateral testicle was not palpable in the 
inguinal region. An ultrasound was performed by a skilled examiner with the dog being in 
general anaesthesia. The left testicle was in scrotal position and normal in size and structure. 
The right testis could not be found neither in the abdomen nor the inguinal region and also the 
typical locations for ectopic testicles were without any findings. An exploratory laparotomy 
was performed afterwards. There were no gonadal or gonad associating structures found related 
to a cryptorchid testis. As the owners did not wish to remove the left scrotal testicle a unilateral 
vasectomy was done to unfertilise the dog. The patient was discharged with the diagnosis of 
monorchidism. The recent findings concerning the relation of AMH and cryptorchidism were 
the reason why in march 2019 serum AMH concentration of the dog was determined. The result 
revealed a value of 5,81ng/ml and therefore confirmed the strong assumption that the patient 
represents a rare case of congenital monorchidism.      
Discussion: To the authors knowledge the use of AMH as a biomarker for monorchidism in 
dogs has not been described before. Besides hCG/GnRH stimulation test which only works 
after castration of the scrotal testis, there is no other biomarker to evaluate the existence of 
testicular tissue but AMH. With the used chemiluminescence immune assay cryptorchid 
patients showed significantly higher serum AMH concentrations (>23ng/ml) compared to 
heathy intact dogs [2]. Until now, when ultrasound examination has failed to locate an 
undescended testicle, exploratory laparotomy was essential to secure the diagnosis of 
monorchidism. This case indicates that invasive surgery can be avoided in future as AMH can 
provide the information if a cryptorchidic testis is actually present. 
References: [1]: Gharagozlou et al. 2014, Vet Rec 175:460; [2]: Leykam et al. 2018, rda 13127 
[3]: Hornakova et al. 2017, pjvs-2017-0085 
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Case history: A 7-year-old, male pug was referred to the Service for Obstetrics and 
Reproduction at Vetmeduni Vienna with a history of left side enlargement of the inguinal and 
scrotal region. There was no history of trauma but the dog suffered from brachycephalic 
obstructive airways syndrome (BOAS), chronical diarrhoea and acute anorexia. 
Clinical examination: The general condition of the dog was undisturbed and vital parameters 
were in the physiological range. Palpation of the left inguinal region and testicle revealed a 
painless swelling without signs of inflammation. Ultrasonography revealed a left side testicular 
hydrocele and a hyperechogenic, undifferentiated mass between the inguinal region and the 
scrotum. Doppler ultrasonography showed no signs of congestion, neither in the spermatic cord 
nor in the testicle. An aspirate of the hydrocele was collected by fine needle aspiration. 
Laboratory findings: Hematology revealed an increased number of leukocytes, polymorph 
nuclear cells and monocytes whereas lymphocytes were decreased, indicating an acute 
inflammation. Blood chemistry parameters were normal. The aspirate from the hydrocele was 
diagnosed as sanguinous effusion. 
Treatment: Orchidectomy was performed under general anesthesia (ketamine-propofol 
followed by isoflurane/oxygen inhalation). The left scrotum contained an enlarged spermatic 
cord and a normal testicle. On closer examination of the inguinal canal an inguinal hernia of 2 
cm length was detected. After opening of the peritoneal cavity, prolapsed undifferentiable 
tissue and a sanguinous mass overlaying the caput testis were detected. There were no 
adhesions with surrounding structures and the prolapsed tissue could easily be separated and 
resected. It was later pathohistologically identified as omentum. The hernia was surgically 
closed and both testicles were excised. 
Discussion: In dogs, scrotal hernias are rare and the reported incidence is 0.02% (1). 
Differential diagnoses were purulent orchitis due to the echogenicity of the scrotal fluid, 
testicular torsion or testicular neoplasia. Mesothelioma are rare but should be considered in 
dogs with acute scrotal enlargement and effusion (2). The initial diagnosis was complicated by 
lack of local pain, unchanged vital parameters and the undifferentiated structure in the scrotum. 
Vomiting, diarrhoea and left shift have been described in dogs with scrotal torsion (3). In 
conclusion, Doppler ultrasonography and fine needle aspiration are helpful to differentiate 
between scrotal hernias, testicular neoplasia and testicular torsions, however, in some cases 
surgery may be required for a definite diagnosis. 
References 
(1) Hayes HM, 1974. Congenital umbilical and inguinal hernias in cattle, horses, swine, dogs, 
and cats: Risk by breed and sex among hospital patients. Am J Vet Res 35:839-842. 
(2) Schäfer-Somi S, Richter B, Flickinger I, 2016. A rare case of a mesothelioma in the tunica 
vaginalis of a dog. Vet Rec Case Reports 4:e000341. 
(3) Manderino D, Bucklan L, 1987. Complete small bowel obstruction caused by scrotal hernia 
in a dog. Mod Vet Pract 68:365–366. 
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Disorders of sex development (DSD) are described in dogs of various breeds. Affected 
individuals may have abnormalities of the chromosomal sex, the gonadal sex or the phenotypic 
sex. Most of them are presented because of ambiguous external genitalia. To ascertain if 
testicular tissue is present a testosterone stimulation test can be performed, but therefore at least 
two blood sample collections and a hCG or GnRH injection are necessary. Former studies 
emphasized that testicular tissue as a part of intersex gonads have a positive immunoreactivity 
for AMH [1]. Recent studies revealed that measureable AMH values are indicative for gonadal 
tissue and significantly elevated AMH concentrations are described in cryptorchidic dogs 
independent of abdominal or inguinal testes [2]. Therefore, AMH measurement may have a 
diagnostic potential for identifying testicular tissue in intersex dogs with a single blood 
collection. For this purpose 4 dogs (> 6 months) with DSD were examined. Blood samples 
were collected for health examination in respect of possible anaesthesia and in addition for 
AMH determination as well as for genetic analysis. All dogs underwent gonadectomy under 
general anaesthesia. Afterwards pathohistological and immunohistochemical examinations of 
the gonads were performed. AMH was measured with a human based chemiluminescence 
immunoassay with a reference range of 0.09 – 2.65 ng/ml in adult female dogs and 2.35 – 16.09 
ng/ml in adult male dogs. After genetic analysis and pathohistology of the gonads the dogs 
were diagnosed as two XX males with a chromosome constitution of 78,XX without a SRY 
gene, with atrophic abdominal testes, one male pseudohermaphrodite with a chromosome 
constitution of 78,XY with a SRY gene and atrophic inguinal testes and one XY sex reversed 
dog with a chromosome constitution of 78,XY with a SRY gene and with one atrophic testis 
and one ovotestis both abdominal. The atrophic testicular tissue of all 4 dogs had a higher 
immunoreactivity for AMH than seen in normal scrotal testes. In all the examined dogs the 
AMH value was above the upper limit of the test (>23ng/ml). This case series indicates that a 
single AMH measurement may serve as a reliable diagnostic tool to detect abdominal and 
inguinal testicular tissue in intersex individuals. 
[1] Meyers-Wallen V.N., D. MacLaughlin, V. Palmer, P. K. Donahoe: Mullerian-Inhibiting 
Sub stance Secretion Is Delayed in XX Sex-Reversed Dog Embryos. Molecular Reproduction 
and Development 1994; 39: 1-7. 
[2] Leykam, C., C. Otzdorff, U. Flock, L. Kempker, H. Aupperle, A Coelfen, A. Meyer- 
Lindenberg and B. Walter:'Anti-Müllerian hormone concentration in dogs with unilateral 
cryptorchidism. Reproduction in Domestic Animals 2018, 53 (Suppl 1): 22. 
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Bacteria found in the bovine postpartum uterus can contribute to the development of metritis 
and endometritis and, thus, impede future fertility. Hence, the identification and monitoring of 
the bacterial population dynamics is essential to understand and elucidate the pathogenesis of 
uterine diseases and to develop new prevention strategies. Previous studies have shown that 
the aerobic microbial community in the postpartum uterus has a high bacterial diversity and 
fluctuations are linked to the uterine health status (Wagener et al., 2015). In contrast, the 
anaerobic part of the microbial community is largely unexplored. Thus, we analyzed samples 
that have been collected from day 0 to day 28 postpartum at predefined intervals on Austrian 
dairy farms and conducted a culture based approach with the use of MALDI-TOF MS. Our 
aim was to gain insights into the anaerobic bacterial population in the postpartum uterus and 
explore the dynamics of the postpartum uterine anaerobic microbiota. A broad variety of 
species were found, with the major representatives of the microbiota being bacteria that are 
considered facultative anaerobic, such as Trueperella pyogenes (24 %), Escherichia coli (12 
%) as well as Streptococcus pluranimalium (12 %). In contrast, strictly anaerobic species 
represented only 12.5 % of the total isolates, while most of the isolated bacteria were mi-
croaerophilic. Overall, more than 30 different genera of bacteria were found, highlighting that 
the microbiota diversity in the postpartum uterus is remarkably high. Notable, independent of 
the sampling time postpartum, approximately 10% of the isolates belong to hitherto 
undescribed species. In conclusion, the uterine environment with its varying conditions in the 
postpartum period is a suitable niche for growth of facultative anaerobic bacteria. Nevertheless, 
the role of the latter bacteria in the development of uterine diseases, whether they act 
beneficially or detrimentally for uterine health and future fertility, is still elusive. 
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The diagnosis of clinical endometritis (CE) encompasses purulent vaginal discharge (PVD) 
and ultrasonographic endometritis (UE). CE is an important cause of reduced reproductive 
performance in seasonally-calving pasture-based dairy systems. Improved understanding of the 
risk factors for CE would help implement better herd-level preventative measures and aid in 
identification of at risk cows for early intervention and treatment. PVD scoring with a 
Metricheck device and UE scoring at the pre-breeding examination (PBE) remain the most 
practical cow side diagnostic tests for assessing CE. The objective of our study was to 
investigate the relative importance of risk factors for an increased probability of CE if PVD 
scoring and UE scoring were used alone or in combination. Our study tested the hypothesis 
that CE, assessed by two methods, would have similar risk factors and that these risk factors 
are mainly cow and calving-related factors. Data was obtained from 5049 PBEs from 2460 
cows on 8 farms between 2014 and 2018. Cow phenotypic details collected were breed; 
lactation number; dry period length; body condition score (BCS) at calving and the PBE; 305-
day milk yield; and predicted transmitting abilities (PTAs). Calving details collected were 
breed of sire; gender of calf; twinning; stillbirth; calving difficulty score; and retained foetal 
membranes (RFMs). Statistical analyses were conducted using four multivariate logistic 
regression models to identify the risk of CE diagnosed by; (1) PVD in isolation, (2) UE in 
isolation, (3) presence of either PVD or UE and (4) presence of both PVD and UE. Herd, cow 
and year were accounted for as random effects in all four models. The relative risk (RR) and 
population attributable fractions (PAF) were then calculated for each variable in each of the 
four logistic models. The overall prevalence CE diagnosed by PVD only, UE only, either PVD 
or UE and PVD & UE were 7.5%, 6.7%, 11.6% and 2.6% respectively. Days in milk at the 
PBE, RFMs and twinning were consistently significant risk factors for positive scores across 
all four models. Considerable calving difficulty, cow breed, first lactation and PTA for calving 
interval were found to be significant risk factors for positive PVD score but not for a positive 
UE score. Fifth lactation and sire breed were found to be significant risk factors for positive 
UE score but not for a positive PVD score. These results support the hypothesis that the 
majority of the risk factors for PVD and UE are the same and that they are cow and calving-
related factors. However, some of the risk factors are distinctly different implying a mismatch 
between the diagnoses as vaginal content does not always reflect uterine content and vice versa. 
Consequently, these findings have implications for both preventative advice and identifying at-
risk cows.  
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Persistence of inflammation post partum is associated in cows with decreased reproductive 
performances [1]. It is usually characterized by a cytological examination, evidenced by an 
abnormally high proportion of leukocytes on endometrial smears collected within the uterine 
body [2]. In addition, cervical inflammation is also associated with impaired reproduction [2]. 
Since diagnosis relies only on a punctual sampling in the uterine body whereas fertilization and 
embryo development are impacted by inflammation at other sites, the question thus arose of 
whether the inflammation intensity was homogenous within the genital tract. The aim of this 
work was to compare the inflammation at different positions of the bovine genital tract, based 
on cytological examination. 
Materials and methods. Samples were collected ex vivo at slaughterhouse on 100 genital 
tracts from non pregnant cows at four different sites: at the second cervical ring, in the uterine 
body (2 cm cranial to the internal os), in the left and right uterine horn (midlength at the 
antimesometrial aspect). At each position, one cytological smear (Cytotak brush, Medical mire 
equipment, United Kingdom) was performed. After staining (May-Grünwald Giemsa, 
Aerospray, Kitvia, France), the proportion of neutrophils (%N; in percentage of 200 cells) was 
evaluated. Inflammation was defined as null (%N=0), mild (1<%N<6) or intense (%N≥6) [3]. 
Concordance of inflammation status was evaluated thanks to kappa coefficient. 
Results. On cytological analysis (n=400), inflammation was intense in 22% of smears (from 
17 to 29% depending on location) and inflammation was absent (%N=0) on 67% (64 to 72%). 
Cervical inflammation was present in 36% of cows, uterine body in 28%; 14% of cows had 
only one horn inflamed, 27% two horns. Among cows with at least one uterine site inflamed 
(n=44), 25% had only one site inflamed, and 29.5% had two, and 44.5% three. The intensity 
of inflammation is highly concordant between uterine body and horns (k=0.7 body vs left horn; 
k=0.63 body vs right horn) and between horns (k=0.75). In contrast, concordance of cervical 
inflammation intensity with other compartments was low (k=0.28 to 0.37). When the uterine 
body was found intensively inflamed (n=15), both horns were also in 66% cows. When the 
uterine body was free from inflammation (%N=0; n=58), both horns were also indemn in only 
72% cows. 
Discussion. This work evidenced that the inflammation is not homogenous within the genital 
tract, with the cervix behaving as a separate compartment from uterus from an inflammatory 
point of view. Similar analysis based on histology is ongoing. Within uterus, despite a global 
concordance between horns and uterine body, smears conventionally performed in the uterine 
body do not reliably picture the global inflammatory status of the whole uterus. The specific 
impact of inflammation restricted to cornual sites would be interesting to evaluate. 
[1] Gilbert et al (2005) Theriogenology, 64,1879-1888 [2] Deguillaume et al (2012) J. Dairy 
Sci. 95 :1776–1783 
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Objectives: Recent studies have elucidated the role of several pro-inflammatory factors as 
mediators in inflammatory processes of the bovine endometrium. Information about involved 
mucins, however, is limited. Furthermore, only few studies analyzed samples collected from 
different pre-defined regions of the uterus. Thus, the objective of this study was to assess the 
mRNA expression of selected pro-inflammatory factors and mucins obtained by cytobrush 
(CB)-technique at five pre-defined endometrial sites of healthy cows (HE), and cows with 
clinical (CE), and subclinical endometritis (SE). 
Material and Methods: Eighteen Simmental cows between 28 and 34 days in milk were 
enrolled into this study. Five endometrial samples were collected by CB from each cow at the 
following sites: corpus uteri (CU), left horn base (LHB), right horn base (RHB), left horn tip 
(LHT), and right horn tip (RHT). Cows with vaginal discharge were allocated to CE. Cows 
without vaginal discharge and a cut-off of ≥5% polymorphonuclear cells (PMN) to 300 
endometrial cells defined SE, whereas cows with <5% PMN were grouped to HE. The mRNA 
expression of cluster of differentiation (CD) CD45 and CD66, cyclooxygenase (COX) COX2, 
interleukin (IL) 1A, IL1B, and IL8, and mucins (MUC) MUC4 and MUC16 was analyzed. 
Results: Four cows (22%) were diagnosed with CE, seven (39%) with SE, and seven (39%) 
were healthy. Messenger RNA expression of IL1A, IL1B, and IL8 was greater in SE and CE 
compared to HE, whereas MUC16 was greater in SE compared to CE and HE. No differences 
between groups were found for CD45, CD66, COX2, and MUC4. Comparing the mRNA 
expression in samples obtained from different sites, we found the same expression patterns for 
IL1A, 1B, and IL8 at the site CU, CU and LHB, and CU and RHB, respectively. Neither the 
other sites, nor all sites for CD45, CD66, COX2, MUC4, and MUC16 revealed differences in 
mRNA expression. Receiver operating characteristics revealed that the site CU was most 
suitable for the diagnosis of SE based on molecular biological findings and showed the greatest 
sensitivity and specificity for the diagnosis SE.  
Conclusions: The mRNA expression of IL1A, IL1B, and IL8 was greater in SE and CE cows 
compared to healthy cows, whereas MUC16 was greater in SE compared to CE and HE cows. 
Expression of MUC4,  CD45, CD66, and COX2, however,  did not differ between endometrial 
and healthy cows. Interleukin 1A, IL1B, and IL8 mRNA expression data may be used as hints 
for the severity of inflammation. 
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Impaired reproductive performance of cows represents a substantial problem for dairy cattle 
farmers because longer calving intervals and resulting increased herd culling rates contribute 
to enormous financial losses. The reason for subfertility is multi-factorial and still not 
understood in detail. It is suggested that inflammatory processes may be the cause for failure 
to conceive. Therefore, the objective of this study was to assess the mRNA expression of 
selected pro-inflammatory factors obtained from the endometrium by cytobrush technique 
from cows at time of artificial insemination (AI). 
A total of 66 dairy cows without a history of clinical and subclinical endometritis in the post 
partum period were included in the study and subjected to an Ovsynch protocol. Cows were 
bred by AI between 80 and 100 days in milk. Directly after AI, cytobrush samples were taken 
to determine the proportion of polymorphonuclear cells (PMN) as well as for RNA isolation. 
Extracted total RNA was subjected to RT-qPCR for selected pro-inflammatory factors 
interleukin (IL) 1A, IL1B, IL8, prostaglandin-endoperoxide synthase 2 (PTGS2), tracheal 
antimicrobial peptide (TAP), chemokine CXL ligand (CXCL) 3 and CXCL5 and mucins 
(MUC4 and MUC16). Pregnancy diagnosis was performed 39 days after AI by ultrasound.  
From 66 animals, 35 were pregnant after AI (TU-POS; 53%) whereas 31 remained non-
pregnant (TU-NEG; 47%). At the time of AI, none of the cows had a PMN content of > 5% in 
the cytobrush samples. In 17 TU-POS samples and 13 TU-NEG samples no PMN were 
detected at all. IL8 mRNA expression in TU-NEG cows was significantly higher (two-fold) 
compared to cows of the TU-POS group. The MU16 mRNA expression showed a tendency 
(P=0.153) towards a higher expression in samples obtained from TU-NEG cows compared to 
TU-POS cows. No differences were found between groups for the other selected factors IL1A, 
IL1B, CXCL3, CXCL5, TAP and MUC4.  
The findings that the cows in this study showed no signs of inflammation at the time of 
insemination indicates that present inflammatory processes are not the main reason for not 
conceiving after AI. However, lower mRNA expression of IL8 in TU-POS cows indicates that 
the down-regulation of this factor seems to be important for conceiving. Further studies with a 
large number of cows should confirm our findings that a downregulated mRNA expression of 
IL8 might be a predictor for successful AI. 
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Cytological endometritis, responsible for decreased success rate at insemination and longer 
interval from calving to conception, is diagnosed by counting the proportion of neutrophils on 
endometrial smears obtained after cervical catheterization by a cytobrush [1]. Nevertheless, 
requirement of cervical catheterization limits the use of cytological examination for genital 
health evaluation. Since vaginal samples would be easier to perform, the aim of this study was 
to evaluate the diagnostic value of cytological examination on vaginal smears as an alternative 
to endometrial smears. Moreover, not only uterine inflammation (cytological endometritis) but 
also cervical inflammation (cytological cervicitis) [2]. Diagnostic value of vaginal smears was 
thus evaluated for the diagnosis of cytological endometritis, cervicitis and global genital 
inflammation. 
Materials and methods. Eighty Holstein cows from two herds were examined between 21 and 
35 days post partum. Vaginal, cervical and endometrial cytological samples were collected in 
that order thanks to a cytobrush (Cytotak brush, Medical mire equipment, United Kingdom) 
fixed on a stainless steel insemination catheter [1]. After staining (May-Grünwald Giemsa, 
Aerospray, Kitvia, France), the proportion of neutrophils (%N; on 200 cells) was evaluated. A 
cow was considered as affected by endometritis if %N>5% on endometrial smear, affected by 
cervicitis if %N>4% on cervical smear, and by a genital inflammation if affected by 
endometritis and/or cervicitis. Sensitivity, specificity and predictive values were calculated. 
Receiver Operating Characteristic (ROC) curves were plotted and Youden index calculated to 
evaluate vaginal cytological examination for the diagnosis of the three affections (endometritis, 
cervicitis, genital inflammation). 
Results. In total, 38% of cows was affected by endometritis, 25% by cervicitis and 38% by 
genital inflammation. From vaginal samples, median %N was 19% (interquartile range: 3%-
46%; minimum: 0%, maximum 84%), with 16% of cows without any vaginal inflammation 
(%N=0). Vaginal %N is weakly correlated with uterine %N (R2 = 0.11; p = 0.005) and with 
cervical %N (R2 = 0.05; p = 0.05). Mean vaginal %N differed significantly in cows with and 
without endometritis (38.1% vs 19.0%; Mann-Whitney-Wilcoxon p=0.0062) but did not differ 
in cows with and without cervicitis (35.2% vs 23,4%; p=0,1229). It was significantly higher 
for cows affected by genital inflammation (37.2%) compared to cows without (18.8%; p = 
0,0065). ROC curves defined the optimal threshold at %N≥41%, associated with 57.1% 
sensitivity, 82.2% specificity, for a positive predictive value of 66.7% and a negative predictive 
value of 75.5%. The Youden index remains limited (Y=0.394). 
Discussion. Cytological examination of the vagina (at least based on the proportion of 
neutrophils) cannot be suggested as an alternative for the diagnosis of the uterine and/or 
cervical inflammation. The origin and significance of vaginal inflammation remains to be 
determined. 
[1] Kasimanickam et al 2004 Theriogenology 62(1-2):9-23. [2] Deguillaume et al (2012) J. 
Dairy Sci. 95 :1776–1783 
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Periparturient hypocalcemia is frequently observed and considered as a gateway disease with 
an associated risk for other clinical diseases and poor performance. Multiparous cows 
especially as they progress to the third or greater lactation have more difficulties to maintain 
calcium homeostasis around parturition. The objectives of this study were 1) to evaluate 
postpartum serum calcium dynamics, considering parity, and 2) to evaluate the effect of serum 
calcium concentration on day 0, 1, and 3 postpartum on the risk of acute puerperal metritis 
(APM). The study was conducted on a commercial dairy farm in northern Germany from 2011 
to 2014. Holstein dairy cows (n = 4,043) were enrolled at the day of calving. Calving 
difficulties, such as dystocia, twins or stillbirth were recorded. Blood samples were obtained 
on d 0, 1, and 3 after calving and analysed for serum calcium concentration. Animals were 
examined daily for clinical symptoms of retained placenta, APM, mastitis, and displaced 
abomasum until 10 DIM. To determine serum calcium dynamics postpartum, repeated 
measures ANOVA with first-order autoregressive covariance was performed. A logistic re-
gression model was used to evaluate the effect of serum calcium concentration on the risk of 
incurring metritis. Serum calcium concentration was affected by time (P = 0.003), parity (P < 
0.001), and APM (P < 0.001). There was an interaction of time*parity (P < 0.001), time*APM 
(P < 0.001), and time*parity*APM (P = 0.091). Mean serum calcium concentration 0 – 3 DIM 
was 2.19 mmol/L, 2.14 mmol/L, 2.06 mmol/L, and 1.98 mmol/L for cows in first, second, third 
and ≥ fourth lactation, respectively. The nadir of serum calcium concentration occurred on d 1 
in primiparous cows and on d 3 after calving in multiparous cows. The overall incidence of 
APM was 11.8 %. Incidence of APM was 20.2 % and 8.6 % in primiparous and multiparous 
cows, respectively. Serum calcium concentration on d 3 after calving was most predictive for 
APM (odds ratio = 0.194). Primiparous cows with low serum calcium concentration had the 
highest predicted probability to develop APM. In conclusion, the present study emphasizes that 
there is a profound dynamic in serum calcium concentration in the first few days of lactation. 
Serum calcium concentration on the first 3 DIM differed not only between primiparous and 
multiparous cows, but also within the group of multiparous cows. To predict future APM serum 
calcium concentration on d 3 was most suitable. However, it cannot be elucidated whether 
hypocalcemia is a risk factor for APM or a concomitant circumstance of the disease. 
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The main objective was to evaluate the risk factors for late embryonic loss (LEL) in 
supplemented grazing dairy cows. Additional objectives were to assess the incidence of LEL 
and its impact on the reproductive performance of cows. A dataset containing productive, 
reproductive and health records of 13,551 lactations was used. A retrospective case-control 
study involving 631 cows with LEL (cases) and 2,524 controls (four controls per case) was 
run. A case of LEL was defined when embryo had no heartbeat, or there was evidence of 
detached membranes or floating structures including embryo remnants by ultrasonography 
(US) at 28 - 42 days post-AI, whereas a non-case was defined as cow diagnosed with positive 
pregnancy by US 28 - 42 d post-AI and reconfirmed as pregnant 90 ± 7 d post-AI. Four controls 
per case were randomly selected from the non-cases with a temporal matching criterion (± 3 d 
around the date of the fecundating AI of the case). Multivariable logistic models were offered 
with the following predictors: year of LEL (2011 through 2015), season of LEL (summer vs. 
fall vs. winter vs. spring), parity (1 vs. 2 vs. ≥3), uterine disease (UD), non-uterine disease 
(NUD), body condition score at parturition and at 28 - 42 d post-AI (BCS-PAR and BCS-LEL, 
respectively), DIM and daily milk yield (MILK). Statistical significance was set at P < 0.05 
and a tendency at P ≤ 0.10. We found that 4.7, 22, and 23 % of cows had LEL, UD and NUD, 
respectively. Cases tended to have higher MILK than controls (32.5 vs. 31.8 kg), also cases 
had much longer calving to pregnancy interval (261 vs. 133 d), lower hazard of pregnancy (HR 
= 0.28, 95%CI = 0.24 - 0.34) and higher odds for non-pregnancy than controls (OR = 2.89, 
95%CI = 2.37 - 3.54). We found that the odds for LEL increased with parity number (OR = 
1.58, 95% CI = 1.24 - 2.02 for parity ≥3), with NUD (OR = 1.30, 95% CI = 1.04 - 1.62), and 
with BCS-LEL < 2.50 (OR = 1.82, 95% CI = 1.29 - 2.57). Also, the increment of 1 SD over 
the mean in MILK was associated with higher odds for LEL (OR = 1.28, 95% CI = 1.14 - 1.43). 
Conversely, the odds for LEL decreased with BCS-LEL > 3.00 (OR = 0.52, 0.39 - 0.71). The 
odds for LEL increased with UD in univariable model only (OR = 1.23, 95% CI = 1.01 - 1.49). 
Finally, the odds for LEL was not associated with year, season and BCS-PAR. In conclusion, 
LEL is associated with a deleterious impact on calving to pregnancy interval and among its 
risk factors are parity number, clinical diseases, BCS-LEL and MILK. 
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Incomplete luteal regression after treatment with a single dose of prostaglandin F2α (PGF) 
during an Ovsynch protocol decreases fertility to timed artificial insemination (TAI). To 
increase the proportion of cows with complete luteal regression and subsequently pregnancy 
per artificial insemination (P/AI), an increased dose of PGF or an additional treatment with 
PGF 24 h after the first have been recommended. Our objective was to evaluate the effect of a 
second PGF treatment (500 µg Cloprostenol) or a double dose of PGF (1,000 µg Cloprostenol) 
during a 7 d Ovsynch protocol on P/AI in dairy cows. Lactating Holstein cows (n = 2,373) 
from 8 farms were randomly assigned to receive: 1) Ovsynch (Control: GnRH; 7 d, PGF; 56 
h, GnRH); 2) Ovsynch with a second PGF treatment (GPPG: GnRH; 7 d PGF; 24 h, PGF; 32 
h, GnRH); or 3) Ovsynch with a double dose of PGF (GDPG: GnRH; 7 d, 2xPGF; 56 h, GnRH). 
All cows received TAI ~16 h after the second GnRH treatment. Pregnancy diagnosis was 
performed by transrectal palpation 38 ± 3 d after TAI. Data were analyzed using the 
GENLINMIXED procedure in SPSS. At 38 d after TAI, GPPG cows had more (P = 0.001) 
P/AI than Control cows [39.7 % (320/806) vs. 32.9 % (255/776)], whereas P/AI for GDPG 
cows [36.3 % (287/791)] tended to differ (P = 0.081) from Control cows. There was no 
difference (P = 0.115) in P/AI between GPPG and GDPG cows. We conclude that addition of 
a second PGF treatment during a 7 d Ovsynch protocol increased P/AI. We observed a tendency 
towards an increase in P/AI by doubling the dose of PGF in a 7 d Ovsynch protocol. 
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The objective of this observational experiment was to determine the association between the 
interval from reaching activity threshold (AT) using an automated activity monitoring system 
and the time of artificial insemination (AI) on pregnancy per AI (P/AI) for lactating Holstein 
cows inseminated with either fresh or frozen semen. Lactating Holstein cows (n = 3,420) from 
7 commercial dairy farms were inseminated based on the alert of an accelerometer system 
(Heatime; SCR Engineers Ltd., Netanya, Israel). Pregnancy diagnosis was performed by 
transrectal palpation 35 ± 7 d after AI. Data were analyzed using the GENLINMIXED 
procedure in SPSS. Estrus intensity was categorized based on peak activity into high (index 
value 35 to 80), medium (81 to 99), and high intensity estrus (100). The mean (± standard error 
of the mean) interval from onset of estrus (index value ≥ 35) to AI was 15.0 ± 0.34 hours. 
Pregnancy per AI was affected by parity (P = 0.001), season (P = 0.001), estrus intensity (P = 
0.001), and the interval from reaching AT to AI (P = 0.001). Type of semen (P = 0.231) had 
no effect on P/AI. Primiparous cows (31.1 %) had higher P/AI compared with multiparous 
cows (24.9 %). Cows inseminated in the hot season (23.7 %) had lower P/AI compared with 
the cold season (32.4 %). Cows with a high intensity estrus (32.7 %) were more fertile 
compared with medium (29.1 %) or low intensity estrus (22.4 %). There was a quadratic effect 
of the interval from reaching AT and AI on probabilities of pregnancy. Pregnancy per AI at 35 
d after AI was highest for cows inseminated between 13 to 24 hours after onset of estrus (-24 
- 0 hours = 22.7%, 1 - 6 hours = 23.0%, 7 - 12 hours = 30.0%, 13 - 18 hours = 34.0%, 19 - 24 
hours = 32.0%, 25 - 48 hours = 26.8%). In conclusion, inseminating cows 13 to 24 hours after 
passing the AT yielded the highest P/AI irrespective of type of semen whereas inseminating 
cows before or 6 h after reaching AT was detrimental on P/AI. A high intensity estrus was 
favorable for P/AI. 
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Determination of the optimal time for insemination is one of the main limiting factors of 
pregnancy rate in dairy cows. Devices of Precision Livestock Farming can support the farmer 
for estrus detection. In HerdNavigator system (DeLaval, Tumba, Sweden), progesterone is 
repeatedly assayed in milk: drop of progesterone concentration below 5ng/ml, delivering an 
alert, identifies luteolysis, preceding ovulation. The aim of this study was i) to evaluate the 
optimal insemination time window, associated with the highest success rate, ii) to examine the 
predictive value of the insemination success probability provided by the system. 
Materials and methods. From 8 Holstein dairy herds equipped with robot milking (VMS, 
DeLaval) coupled to progesterone assay in milk system (HerdNavigator and DelPro software, 
DeLaval), data on 578 estrus cycles from 233 cows were collected. In all cycles included, cows 
were inseminated with frozen semen. Artificial insemination (AI) was considered successfull 
when the last AI followed by a positive pregnancy diagnosis in DelPro database. Univariate 
analysis was first conducted (Chi2 test) to select variables with p<20% for multivariate analysis 
(GLMM, generalized linear mixed model, R Core Team, 2016; with herd as random effect). 
Probabilities of IA success provided by the system were compared to pregnancy rates by 
Kruskall-Wallis test. 
Results. Mean success AI rate was 44%. Mean milk production over the 7 days before AI was 
33.5 ± 5.8 kg/day. Mean delay from alarm to AI was 43.8 ± 9.3 hours with 50% performed 
between 36 and 50 hours). At univariate analysis, factors influencing AI success rate were herd 
(p=0.0006), milk production over the 7 days before AI (p=0.1), delay between calving and AI 
(p=0.007), AI rank (p=0.02), season of AI (p=0.043), delay between alarm and AI (between 0 
and 103 hours; p=0.15). AI success rate was not influenced by parity, day of estrus or AI within 
the week, hour period of estrus or AI within the day, success probability given by the system 
(HNSR). At multivariate analysis, only the delay between AI and calving significantly affected 
IA success rate; the delay between alarm and AI did not. Despite forced into multivariate 
model, HNSR did not display any effect. Mean HNSR was 74.5% for successful AI vs 75.7% 
for non successful (p=0.29 Kruskal-Wallis). 
Discussion. From these data, it is not possible to advise for any optimal window for 
insemination based on time of luteolysis. One hypothesis could be that ovulation occurs at a 
variable time after luteolysis, that is suggested by Roelofs et al 2006 [1]. Decision to inseminate 
or not on a given cycle should not be based on the probability of AI success provided by the 
system. Nevertheless, HerdNavigator remains of great interest for the breeder as an help to 
identify cows in estrus. 
[1] Roelofs et al (2006) Anim Reprod Sci 91, 337-43. 
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Precision Livestock Farming devices help the dairyman to identify cows in estrus. In 
HerdNavigator system, associated to Delpro software (DeLaval, Tumba, Sweden), the 
reference time point is luteolysis, i.e. the drop of milk progesterone concentration below 5 
ng/ml, triggering an « estrus » alarm. The dairyman is thus aware of the cow being in estrus 
and can schedule insemination. The aim of this study was to evaluate the delay between this 
time point and ovulation, first step for the determination of the optimal time for insemination. 
Materials and methods. In a Holstein herd equipped with HerdNavigator, cows signaled by 
an estrus alert were included. Their ovaries were examined by ultrasonography (Easi-scan, 
linear probe 4.5 to 8.5 MHz; BCF technology, Vienne, France) with registration and 
measurement of follicular or luteal structures present. Each cow was examined twice at a 2-4 
day interval. The delay elapsed between first alarm and examination was recorded. Depending 
on the ovarian structure observed, the cow was classified as at a preovulatory or postovulatory 
stage.   
Results. In total, 84 estrus alerts were analyzed, from 28 to 408 days after calving. Ovarian 
ultrasound examinations were performed from 5 to 197 after the outbreak of the alarm. Among 
the 156 ovarian examinations that can be interpreted, 87 were classified as preovulatory and 
69 postovulatory. Until 35 hours after ovulation, only preovulatory ovaries were observed 
(n=28). The proportion of preovulatory situations decreased progressively from 36 to 167 hours 
after luteolysis. From 168 hours onwards, all the ovaries were postovulatory. Thirteen per cent 
of cows ovulated during the second day after luteolysis (24-47 hours after) and 35% over the 
third day (48-71 hours after luteolysis) and 59% during the fourth day (72-95 hours).   
Discussion. This study indicates an important variability of the moment for ovulation after 
luteolysis. Ovulation takes place from 36 to168 hours after luteolysis defined as the drop below 
5 ng/ml of milk progesterone concentration. Since frozen sperm preserves its fertilizing ability 
over a maximum of 24 hours, this work indicates that it is not possible to cover the whole 
window with one insemination. Highest pregnancy rates are obtained when insemination with 
frozen semen is performed between 0 and 24 hours before ovulation [Roelofs et al 2006: 12-
24 hours; Hockey et al 2010: 0-16 hours]. The manufacturer advises inseminations from 24 to 
48 hours after alarm, i.e. matching for ovulations occurring between 24 and 72 hours: around 
40% of cows ovulate out of this time window. Since no ovulation occurs before 36 hours after 
luteolysis, no insemination should probably be scheduled before that time. The improvement 
associated with the performance of two inseminations in order to cover the whole ovulation 
window remains to be evaluated. 
References: Hockey et al 2010 Reprod Dom Anim 45, e239–e248; Roelofs et al 2006 
Theriogenology 66 (2006) 2173–2181   
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Precision Livestock Farming devices allow to phenotype large populations of cows in a non-
invasive way over long periods of time and under field conditions. Namely in line milk 
progesterone measurement allow a precise description of the ovarian activity in cows. The 
objective of this work was to describe the patterns and prevalence of ovarian cyclicity 
resumption during the postpartum period in dairy cows and their impact on further fertility in 
commercial herds. A specific focus on the number of cycles having occurred from calving was 
done. 
Data from 760 cows housed in 21 French farms equipped with a Herd NavigatorND system 
(DeLaval International, Tumba, Sweden) were collected over the first 140 days postpartum 
(dpp). Milk progesterone was assayed on average every 2.7 days from 20 to 140 dpp. Date and 
success of artificial insemination (AI) were recorded. 
Overall, 22.9% (174/760) cows resumed cyclicity (progesterone > 5 ng/ml) after 45 dpp 
(prolonged anovulatory interval postpartum), ovulation was interrupted (follicular phase > 14 
days) in 27.9% (212/760), luteolysis was delayed (luteal phase > 20 days) for 26.1% of the 
cows (199/760) whereas 34.3% (261/760) suffered from an early luteolysis (a short luteal phase 
< 10 days). A total of 74.3% (565/760) cows showed at least one atypical pattern of cyclicity. 
The proportion of cows with normal cyclicity was 25.4%, whereas 43.4 % suffered from 1 
anomaly over the first 140 dpp, 25.1% of 2 anomalies, 5.5% of 3 anomalies. First luteal phases 
and first follicular phases were the most frequently affected by abnormalities in their length. 
Fertility significantly increased with the increased number of follicular phases performed from 
calving. 
In cows without any atypical pattern, a shortening in calving to first insemination interval (83.2 
dpp vs 97.1 dpp; p-value<0.001) and calving to conception interval (120.7 dpp vs 143.6 dpp; 
p-value<0.001) were observed. Atypical patterns of ovarian activity are thus of high frequency 
in Holstein cows, associated to metabolic issues and significantly impact on fertility. 
  

71



Poster No. 27 
Relationship between passive immune transfer and a simplified score system for 

diagnosis of respiratory diseases in dairy calves 
Maria Jaureguiberry1,2, Ramiro Rearte1,2, Mauricio Giuliodori1, Vanina Madoz1,2, Fiorela 

Alvarado Pinedo1, Rodolfo Luzbel de la Sota1,2 
1Facultad de Ciencias Veterinarias, Universidad Nacional de La Plata, 2CONICET, 

Argentina 
 
The objectives of the present study were to determine the effect of passive immune transfer on 
growth, morbidity and mortality, and to evaluate a simplified score system for diagnosis of 
respiratory disease in dairy calves housed in groups. After calving, all calves (n= 275) ingested 
4 L of stored colostrum which was assessed by refractometry (Brix scale). The cut point used 
as indicative of good quality colostrum was ≥ 22%. A blood sample was taken from the jugular 
vein of Holstein dairy calves at 1-7 days of ages to determine serum total protein concentration 
by refractometry. The cut point used as indicative of failure of passive transfer (FPT) was < 
5.2 g/dL. Subsequently, all calves were evaluated once a week for 8 weeks using heart-girth 
measuring tape and two clinical scores. The first clinical score (CS1) included the following 
signs and assigned them a value (0 to 3): nasal discharge, ocular discharge, coughing, ear po-
sition and fever (Calf Health Scoring Chart, University of Wisconsin). Calves were considered 
positive when the total score was ≥ 5. The second clinical score (CS2, simplified score) did not 
include fever and calves were considered positive when the score was ≥ 4. Data about deaths 
were recorded during the visits. Statistical analyses were performed by logistic regression and 
by Kappa’s coefficient analysis. The prevalence of FPT was 21.22 % (59/278). During 
summer, the FPT was higher than during the rest of the seasons (P= 0.02). Colostrum quality 
had an important effect on FPT. Calves that ingested 4 L of bad colostrum quality had 3.67 
times greater odds of having FPT than calves that ingested 4 L of good colostrum quality (P= 
0.002). The average of weight gain at 8 weeks of ages was 73.09 Kg and 69.01 Kg for calves 
with a successful passive transfer of immunity and with FPT, respectively (P<0.001). Thus, 
calves that had FPT weighted 4.20 Kg less at weaning compared to their mates. On the other 
hand, calves with FPT had 2.5 (P= 0.09) times greater odds of having respiratory disease using 
CS1 and 3.6 (P= 0.03) using CS2 but had no effect on the incidence of diarrhea (P= 0.43). 
Calves that had FPT had 2.74 times greater odds of death that their mates (P= 0.10). Finally, 
the two scores had good agreement (Kappa`s coefficient of 0.73). In conclusion, a successful 
passive transfer of immunity improves the development of the calves, has a protective effect 
against respiratory disease and decreases the odds of death. The simplified CS2 is a useful 
method that could be use in calves housed in groups because does not include the measuring 
of rectal temperature. 
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Assisted reproductive techniques, such as artificial insemination, multiple ovulation and 
embryo transfer (MOET) programs, embryo and sperm freezing, etc. are the most important 
tools to improve sheep breeding: by using these, we are able to shorten genetic intervals, and 
realize international trade of genetic material. In the last decade several terminal sire breeds 
were imported to Hungary (as live animals), the newest one is the White Suffolk (WS) sheep 
from Australia. White Suffolk (WS) is one of Australia’s most important and productive sheep 
breed. It is giving outstanding results in the dry, arid, pastoral zones; all types of agricultural 
areas and also in higher rainfall districts. The first flock, which is unique in the EU, has been 
established in Hungary, owned by a private farmer. 116 excellent or good quality WS embryos 
have been imported, thawed and transferred in the frame of two programs (Dec. 2016 (Program 
1) and Apr. 2017 (Program 2)). According to Hungary’s climate zone, Program 1 is considered 
to be „in-season”, Program 2 is „out of season”. The embryos have been transferred by surgical 
technique. The number of transferred embryos, have been 2 or 1 in both seasons, depending on 
the mothering ability of the recipient ewe. While performing the Multiple Ovulation and 
Embryo Transfer program in Australia, 2 service sires has been used to inseminate the donor 
ewes. The aim of the data analysis has been to identify the difference between the efficiency 
of season/out of season programs, the number of transferred embryos (1 or 2) and the implanted 
embryo ratio after the two sires (Sire 1 and 2). The outcome of the programs: in Program 1, 70 
embryos were transferred and 52% of the recipients became pregnant. The transferred em-
bryo/lambs born ratio was 47%, and 33 lambs have been born. In program 2: 46 embryos were 
transferred, 60% of the recipients became pregnant, and the transferred embryo/lambs born 
ratio was 51%, 24 lambs have been born. We found no significant difference between the 
efficiency of the transfer in and out of the season. Although we found no significance, but 
tendency can be observed: transfers when implanting 2 embryos into the recipient ewe were 
more successful. There was no significant difference in the implantation of the embryos after 
donor sire 1 and 2. The results show, that the Interinstitutional Small Ruminant Research Group 
performed a successful embryo transfer program, and introduced a new breed from Australia 
into the European Union with the help of MOET technique. 
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Ochratoxin A (OTA) is a mycotoxin produced by some toxigenic fungal species of the genera 
Aspergillus and Penicillium with widespread occurrence in stored foods and feedstuffs [1]. 
OTA induces reprotoxic, embryotoxic and teratogenic effects in laboratory and farm animals 
[2]. In ewes fed with OTA-containing feed, undegraded OTA was detected in serum where it 
accumulates with exposure time and administered dose [2]. The aim of the present study was 
to evaluate the effects of oocyte exposure to OTA on oocyte maturation (Experiment 1) and 
embryo development (Experiment 2) in prepubertal lambs. Cumulus-oocyte complexes 
(COCs) were exposed to 1μM, 5μM and 10μM OTA during in vitro maturation (IVM) [3,4]. 
IVM medium with vehicle (1% methanol) was used as control. In Experiment 1, 60-120 
COCs/condition were analyzed in 4 to 8 runs/condition; after IVM, cumulus cells were 
removed and oocytes were analyzed for meiotic stage and only those oocytes found in 
Metaphase II (MII) were analyzed by confocal microscopy for mitochondrial distribution 
pattern [3]. In Experiment 2, 45-180 COCs/condition were analyzed in 3 to 8 runs/condition; 
after IVM, oocytes underwent in vitro fertilization and embryo culture up to day 7. Embryo 
development was monitored by phase contrast microscopy followed by nuclear chromatin 
evaluation under epifluorescence microscopy [3] (Chi-square test: significance at P<0.05). 
Experiment 1: at any tested concentration, OTA affected oocyte maturation rates (17%, 23% 
and 35% versus 63%; for 1 μM, 5μM and 10μM OTA respectively vs vehicle control; 
P<0.0001). In MII-oocytes, 10 μM OTA significantly reduced the rate of oocytes showing 
healthy perinuclear/subcortical mitochondria distribution pattern (16% vs 50% for 10μM OTA 
and control respectively; P<0.01) while 1μM and 5μM OTA did not affect this ooplasmic 
parameter (62% and 25% for 1μM and 5μM OTA, respectively; not significant). Experiment 
2: no significant effects were noticed on total cleavage (45 to 52%) and blastocyst formation 
rates (1 to 4%) at any OTA concentration. In conclusion, OTA hindered oocyte nuclear and 
cytoplasmic maturation but had no apparent effects on embryo development. Further studies 
are in progress to evaluate additional embryo quality parameters and effects of lower OTA 
concentrations. 
1, Malir et al., Toxins 2016; 8:191 doi:10.3390/toxins8070191; 2. Gallo et al., Toxins 2015; 
7:3057-3111; 3. Martino et al. Reprod Toxicol 2016;65:204–211; 4. Huang and Chan 
Environ Toxicol 2014;31:724-735. 
This study was supported by Rep-Eat – H2020 MSCA-COFUND 2015; G.A. n. 713714. 
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One of the most frequent reasons for culling a sow from a breeding farm is any type of 
reproductive disorder either during farrowing, the suckling period or at the beginning of the 
next reproductive cycle. Puerperal diseases, e.g. metritis, might lead to a delayed uterine 
involution and thereby negatively affect the subsequent reproductive cycle and performance of 
the sow. Therefore, it is important to recognize and treat endometritis post partum as soon as 
possible. Recent studies showed that ultrasonography is a feasible method to examine the 
reproductive health of the sow, but this technique requires substantial training in order to 
produce conclusive results. 
With the aim of substituting difficult and expensive examination methods like ultrasonography 
we evaluated various point-of-care test characterizing the lochia of sows after parturition in 
recent and ongoing studies. The birth process of sows was monitored and several parameters 
characterizing the vaginal discharge such as total amount, color, amount of cells and cell 
characteristics were collected daily until five days after birth. In addition, the diameter of the 
uterus was determined by means of ultrasonography in order to follow up the uterine involution 
of the sows. Finally, the reproductive performance of the following litters were evaluated and 
values then compared to data from the previous reproduction cycle. The manual assistance 
during the birth process and the administration of oxytocin significantly changed parameters 
of the vaginal discharge when compared to untreated animals. The involution of the uterus 
determined by the reduction of the diameter per day was not affected by these two variables. 
The amount of cells in vaginal discharge as well as the cell characteristics changed during the 
five days and provided information about the uterine health. Furthermore, it seems that the 
amount of vaginal discharge alone is not a predictor for the performance of sows during their 
next litter, but might be an indicator for an acute endometritis. In conclusion, different 
parameters of the vaginal discharge determined by means of point-of-care tests might be useful 
to strengenth a presumptive diagnose of endometritis in sows after birth. 
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The feral pig populations continue to increase in Europe. Scientific studies on population size 
and dynamics are scarce, while the numbers of reported observations on presence of and 
damage caused by feral pigs are increasing. Feral pigs can carry and spread several diseases 
(including zoonotic), but African Swine Fever (ASF) is of most concern. It is a highly 
transmissible viral disease associated with an extremely high mortality rate. Since 2009 ASF 
has appeared in several European countries, with cases being identified first among local feral 
pigs and consequently in domestic pig production units, indicating a clear linkage with the 
movement of the feral pig population and the spread of the disease across national boundaries. 
Control of feral pig populations is currently under discussion. Because massive culling raises 
questions of animal welfare and ethics, fertility control could represent an important and 
effective means to control feral pig populations. Contraceptive vaccines have been used with 
some degree of success in many wild species because they are able to provide a long-term 
effect without any consequent health problems. However, extensive and efficacious use of 
vaccines to control feral pig populations is not simple. The aim of this paper is to review the 
progress in immunocontraception use and population dynamics in feral pigs, providing an 
account of the current status and future perspectives. 
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Bacterial endometritis is a frequent genital affection in mares, responsible for infertility, 
abortion and later metritis [1]. Since no consensus is available in terms of its diagnosis and 
treatment, the objective of this work was to describe the practices applied in the field by 
practitioners in France. 
MATERIALS AND METHODS. A questionnaire (www. surveymonkey.com;21 questions) 
was sent to practitioners having declared an activity totally or partially in the equine species in 
France [2]. The link of the survey was sent to 1026 veterinarians, 522 with an exclusive equine 
activity. 
RESULTS. The answers of 53 practitioners were included. Reproduction was considered as 
an important part of their activity by 66% of them (n=35). Bacterial endometritis was searched 
in case of infertility (75% of practitioners), in front of suggestive clinical signs (12%) or in 
case of abortion (10%). 
Diagnosis relied on uterine ultrasonography (systematically or frequently used by 100% of 
practitioners), uterine bacteriology (86%), vaginal examination (63%), cytological 
examination (58%) or uterine biopsy (30%). Bacteriological samples (n=47 answers) were 
performed on a coton swab (70% vets), lavage with a small (32%) or large (30%) %volume of 
liquid, uterine biopsy (11%) and cytobrush (4%). For cytological sampling (n=44 answers) the 
respective proportions were 30%, 36%, 32%, 23% and 14%. 
Concerning intrauterine therapy (n=50), intra uterine antibiotherapy was the therapeutical 
option for 76% of practitioners, but the most frequent one was uterine lavage (96%). Only 6% 
of vets declared using frequently EDTA or Nacetylcysteine. Antibiotics were from specialties 
registered for systemic use in the equine species (74%) or not registered for this species (22%), 
intra uterine preparations registered for cows (35%). Ceftiofur (77%), gentamicin (61%) are 
the most frequently used antibiotics, followed by quinolones (15%). For uterine lavage, the 
liquid was administered pure (41%) or with the addition of povidone iodide (49%), antibiotics 
(33%)or chlorhexidine (12%). 84% of vets stopped lavage when the collected liquid is clear. 
All vets added an uterotonic treatment (94% oxytocin, 14% prostaglandinF2alpha, 12% 
carbetocin). 
Only 50% of vets installed a systemic treatment, with antibiotics (54%), non steroidal anti-
inflammatory drugs (38%) or glucocorticoids (17%). In case of antibiotic injection (n=26), 
thrimetoprim-sulfate was the most frequently administered (41%), followed by ceftiofur (37%) 
and penicillin G (26%). 
DISCUSSION. This work describes the field practices for diagnosis and treatment of bacterial 
endometritis in the mare. Therapeutical strategy very often includes antibiotics, some 
belonging to the critical category and some others in off-label use. 

[1] Leblanc MM and Causey RC 2009 Reprod Dom Anim 44,10‑22 [2] Annuaire Roy, 
https://www.lepointveterinaire.fr/ 
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Combined microbial and cytological examination of uterine samples is the diagnostic mainstay 
of infectious endometritis in the mare [1]. Use of a single instrument to perform both samplings 
could be an economical and practical alternative in the field [2]. Aims of this study were to 
describe a technique for the collection and processing of endometrial samples by cytobrush 
(CB) for both cytological and microbiological examinations and to evaluate its feasibility, 
accuracy and reliability in the diagnosis of endometritis in the mare. 
Uterine sampling by CB was performed in 33 Standardbred mares. The first 10 mares were 
sampled with a double-guarded cotton swab (CS) and CB as previously described [3]. In the 
field, brush was rolled onto a sterilized glass slide (FS) and then it was immersed in 4ml of 
sterile saline solution. In the lab, the brush and the pellet obtained by the saline centrifugation 
were rolled onto glass slides (LS and PS). Smears were evaluated for background, quality of 
the cells harvested, total cellularity and neutrophils (PMN), ratio PMN/uterine epithelial cells 
and inflammatory scores. Brush and pellet were incubated in enrichment broth, whereas CS 
was incubated in enrichment broth and directly plated onto blood agar plate. Cytological data 
obtained by the examination of FS, LS and PS were compared; the agreement between culture 
results from CS (BCS), CB (BCB) and pellet (BBP) were evaluated. 
Smears from pellet (PS) were always not diagnostic. Total cellularity, neutrophils, background 
and inflammatory scores were significantly higher in FS than in LS, whereas quality scores did 
not differ. 
The agreement between BCS and BCB was excellent (k=1) in both positive and negative 
cultures; significantly more positive culture were obtained by BCB and the agreement between 
BCB and BBP was moderate (k=0.43). 
Sample collection by cytobrush (CB) was considered the preferred method of cytological 
smears for use in the field [3]. Our cytological examinations on smears made using the 
cytobrush in the field (FS) yielded good cellularity and high reliability for diagnosis of 
endometritis. Even if the use of exfoliative cytology combined with samples collection for 
culture is poorly described [2,4], our study showed that a double-guarded brush can be used to 
perform both sampling simultaneously. In order to minimize the risk of contamination a proper 
procedure should be used. In our results, with this procedure suitable samples for 
bacteriological examinations were obtained. A culture enrichment broth of both brush and 
pellet are recommended to ensure more information. 
The diagnostic interpretation of positive culture data after enrichment must be completed in 
accordance with cytological results and clinical signs of the mare. 
[1] Katila T. Reproductive Biology, 2016;16:189-196. 
[2] Walter et al. Animal Reproduction Science, 2012;132:178– 186. 
[3] Cocchia et al. Theriogenology, 2012;77:89-98. 
[4] Walter J. and Wehrend A. Pferdeheilkunde 2007;23:481-488 
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Equine endometritis is one of the most common causes for reduced reproductive efficiency in 
broodmares. Understanding the mechanisms of uterine inflammation is important when 
developing new treatment protocols. The Acute Phase Response (APR) is the first reaction to 
any exogenous stimulus as part of the innate immune response of the body. Contact between 
endometrial cells and sperm or bacteria activates the local intrauterine APR. Thus, 
proinflammatory cytokines (i.e. Interleukins) are released from endometrial cells, leading to an 
influx of polymorphonuclear neutrophils into the uterine lumen and induce the synthesis of 
acute phase proteins (APPs). Serum Amyloid A (SAA) is considered to be a major APP with 
high sensitivity for detection of any inflammation in horses. The majority of APPs is 
synthesized by hepatocytes upon stimulation. However, SAA synthesis could also be 
demonstrated in various other tissues such as the equine endometrium in vivo. 
The objective of the present study was to investigate SAA concentrations after stimulation of 
endometrial explants (EE) with lipopolysaccharides (LPS) or seminal plasma (SP) in 
vitro.Measurement of Interleukin-1ß (IL-1ß) concentration after the same stimulation was used 
as control marker. We tested the hypothesis, that SAA and IL-1 ß transcriptional activity in EE 
from healthy horses is increased after incubation in media containing LPS or SP. Therefore, 
EE from 9 mares of different breeds (mean age 13.8y) and unknown reproductive history were 
obtained from fresh abattoir material. Only macroscopically unremarkable uteri were included. 
Endometrialsamples were cut out, divided into 300 mg pieces and stored in duplets either 
directly in RNAlaterTM (untreated controls) or cultured in Dulbecco´s modified Eagle´s 
medium (DMEM) containing 10% of i) physiologic saline (0.9% NaCl), ii) LPS (1 µg/ml), or 
iii) SP for 10h or 24h, respectively. The mRNA expression of SAA and IL-1ß was quantitated 
by real time PCR. 
After LPS stimulation, SAA was significantly upregulated in comparison to untreated controls 
after both stimulation periods (p<0.05). After stimulation with SP, SAA expression increased 
only after 24h significantly compared to untreated controls (p<0.05). The expression of IL-1ß 
was significantly upregulated after stimulation with LPS and SP, respectively, regardless of the 
stimulation period (p<0.05). A significant higher upregulation of IL-1ß was found after both 
stimulation periods and incubation with LPS compared to SP (p<0.05). A non-significant 
increase of SAA and IL-ß expression was detected after both stimulation periods of EE in 
medium containing NaCl only (p>0.05). 
To the best of our knowledge, this is the first evidence for local SAA production in the equine 
endometrium after stimulation with LPS and SP in vitro. Further studies are required to 
standardize SAA expression as a marker of inflammation in equine endometrial samplesin 
vitro,or as a potential diagnostic tool. 
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Equine reproductive pathologies are well understood in most parts, diagnostic and therapeutic 
methods are well established. Still, the number of healthy mares incapable of conceiving 
despite professional veterinary management and no pathologic findings is conspicuous. In 
women infertility is often associated with fallopian tube pathologies. Findings of intraepithelial 
cysts and collagenous masses, clogging the lumen of the salpinx in mares have been described 
as well1. Diagnostic evaluation, imaging and therapy of the oviduct are significantly limited in 
horses due to its anatomical structure and poor accessibility. Mostly laparoscopic techniques 
for evaluation and treatment are described. 
A catheter with inner tube for hysteroscopic access to the oviductal papilla of the fallopian 
tube2 enabled oviductal catheterisation, using ink to visualize oviducts consistency and 
accessibility in 7 mares, euthanized due to medical reasons. Access to the oviducts could be 
gained easily since no muscular tone or mucosal reaction occurred. The procedure was 
performed in 20 standing, sedated mares of different seizes and breeds with different breeding 
history (maiden, barren, no previous use in reproduction) but no abnormal findings of 
reproductive organs, using sterile saline to flush the oviduct. Catheterization was performed 
during diestrous, allowing proper air insufflation of the uterus and better visibility of the 
papilla. In 5 mares access to any utero-tubal junction wasn`t possible as consequence of 
excessive papilla-swelling due to manipulations by the catheter tip in particular. In 3 mares 
catheterization of only one salpinx could be conducted. Topical application of lidocaine (5%, 
2ml) on the mucosal surface of the papilla was supposed to anesthetize the tissue and prevent 
swelling and contraction. Unfortunately treatment caused even more excessive swelling than 
manipulations. Subsequently, catheter´s diameter was reduced, an angiography guide wire was 
added and cap-assisted endoscopy was performed. Modifications allowed for successful hys-
teroscopic oviductal catheterization and retrograde oviductal flushing in 12 standing sedated 
mares. 
The cap allowed fixation of the papilla and precise placement of the catheter, the guide wire 
prevented multiple slippage of the catheter tip from the papilla. After proper positioning of the 
catheter tip in the papilla, the guide wire was removed and 20ml saline was flushed into the 
oviduct with medium pressure. Backflow of fluid occurred mainly after application of 6-9ml 
saline, flushing was continued up to 20ml to maximize effects of the treatment. Following the 
mares were short cycled with prostaglandine F2α to assure uterine clearance. 
Hysteroscopic oviductal flushing is a minimal invasive and promising approach in treatment 
of subfertile mares without pathologic findings of reproductive organs. Irritation of the papilla 
should be reduced to a minimum to ensure successful hysteroscopic catheterisation of the 
mare`s oviduct. 
1Medenbach, K. et al. ; 1999, Pferdeheilkunde 15, 560-567. Pathology of the equine salpinx. 
2Inoue, Y.; 2013, Equine Veterinary Journal 45, 761-765. Hysteroscopic hydrotubation of the 
equine oviduct. 
  

80



Poster No. 36 
Effect of examination interval on likelihood of conception and early embryonic 
loss in mares after post-ovulatory artificial insemination with a single straw of 

frozen/thawed semen 
Isa Immonen1, Juan Cuervo-Arango2, Anthony Claes2, Tom Stout2 

1University of Helsinki, Finland, 2Utrecht University, The Netherlands 
 
INTRODUCTION: The reproductive management of mares for frozen semen artificial 
insemination (AI) can be costly and labour intensive. The standard protocol when one straw of 
frozen semen is available is to inseminate within 4 to 6 h after ovulation. Predicting the exact 
time of ovulation can be challenging, even when ovulation inducing drugs are used, and it is 
therefore common to perform several ultrasound examinations as the expected time of the 
ovulation approaches, including scanning during the night. The objective of this retrospective 
study was to determine whether there was an effect of interval between examinations to detect 
ovulation on likelihood of pregnancy and early embryonic loss in mares bred with a single 
straw of frozen/thawed semen. 
MATERIALS AND METHODS: This study included 247 AI cycles (166 to stay pregnant, 
81 embryo donors). Once in estrus (uterine edema and follicle > 35 mm), mares were treated 
with hCG or buserelin in the evening (19:00 or 22:00, respectively). The aim was to schedule 
ovulation 36-40 h later between 8:00 and 12:00 with an interval of 4 h between penultimate 
scan and ovulation (156 cycles). Because of the possibility of earlier ovulation, mares were 
examined twice daily (8:00 and 16:00) on Day 1 (Day 0 = Day of ovulation induction) and Day 
2 (8:00 and 12:00). Mares that ovulated spontaneously overnight were inseminated 
immediately after detection of ovulation (8:00), resulting in an examination interval of 16 h 
(91 cycles). 
Mares were inseminated with a single straw of frozen/thawed semen from one of 18 different 
stallions using a deep horn insemination technique. Pregnancy diagnosis 14 days after 
ovulation (not pregnant/pregnant) and early embryonic loss (EEL) (pregnancy loss by 45 days) 
were recorded as two separate, dependent outcome variables. A binary logistic regression was 
performed with the following independent variables: interval from penultimate examination to 
detection of ovulation (4 vs. 16 h), number of AI cycle (1st/2nd/3rd or later cycle), intended use 
(stay pregnant/embryo donor) and age of the mare (<8 years/8-15 years>15 years). 
RESULTS: Length of the interval from penultimate check to detection of ovulation had no 
significant effect on conception or EEL (4 h: 35.1% and 10.9% vs. 16 h: 34.1% and 9.7%); nor 
did intended use or number of cycle. Mares >15 years were less likely (P<0.05) to conceive 
(24.1%) than mares <8 years (44.6%) and 8-15 years (33.0%). However, mare age did not 
affect the likelihood of embryo loss. 
CONCLUSION: In this study, the interval between penultimate scan and detection of 
ovulation (4 vs. 16 h) did not influence the likelihood of pregnancy for mares bred with a single 
straw of frozen semen. In conclusion, there appears to be no advantage of checking mares for 
ovulation during the late evening and night when using a timed ovulation induction protocol. 
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In horses, insemination with frozen-thawed semen requires more specialized equipment and 
management and is labor-intensive because of frequent examination of oestrous mares to allow 
for insemination only once when ovulation is detected. Therefore, although the use of 
cryopreserved semen offers several advantages, breeding with fresh or cooled-shipped semen 
is often preferred by veterinarians. The objective of the present study was to compare three 
different protocols for insemination of mares using cryopreserved semen: either insemination 
after detection of ovulation when mares were examined at 6h-intervals, 8h-intervals or timed 
insemination twice at 24 and 36 h after induction of ovulation. 
Breeding records including 130 cycles from 98 mares that were presented for artificial 
insemination with cryopreserved semen at Vetmeduni Vienna and Graf Lehndorff Institute for 
Equine Science during the 2018 breeding season were analysed retrospectively. Mares 
belonged to different breeds (Warmblood: n=59; Quarter Horse: n=12; Standardbred: n=9; 
other breeds: n=18) and had a mean age of 10.9±0.4 years (3 to 22years). Ovulation was 
induced using either human chorionic gonadotrophin (hCG, Chorulon, Intervet, Austria, 1500 
IU i.v.; n=125) or deslorelin (Biorelease Deslorelin, Caledonian Holdings, Australia, 1.25mg 
i.m., n=5) when a follicle >35mm and uterine edema were detected. Frozen semen was used 
according to the owners’ choice. Mares were inseminated according to one of three protocols: 
protocol 1 (TAI): insemination 24 and 36 h after induction of ovulation (n=43), protocol 2 (P6): 
examination every 6 h until detection of ovulation and insemination once at detection of 
ovulation (n=54); protocol 3 (P8): examination every 8 h until detection of ovulation and 
insemination once at detection of ovulation (n=33 cycles). Statistical differences among groups 
were analyzed by oneway analysis of variance or by chi-square analysis. 
Overall per cycle pregnancy rate was 40%. There was no difference with regard to the different 
protocols used for insemination (TAI: 37.2%; P6: 38.9%; P8: 45.5%; n.s.). Breed and age of 
the mare did not affect pregnancy rate. Mares older than 15y (n=21 cycles) when carefully 
selected still achieved an acceptable per cycle pregnancy rate of 38.1% (8/21) irrespective of 
the protocol used. 
In conclusion, reducing the number of examinations in oestrous mares to every 8 h or applying 
a timed insemination protocol is not detrimental to fertility after insemination with frozen-
thawed semen. With proper breeding management, also mares older than 15 years can be 
successfully bred with cryopreserved semen. 
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Early pregnancy loss (EPL) in mares is characterized by embryonic or fetal demise before 60 
days of gestation. Many factors have been associated with this condition (i.e. endometrial 
disease, progesterone deficiency, stress, nutrition, chromosomal abnormalities, time of the AI, 
or age >15yo). This study aimed to assess blood markers and ultrasonographic parameters in 
mares undergoing to pregnancy loss using two experimental models. We hypothesized that 
intrauterine infusion of prostaglandin results in early fetal compromise characterized by loss in 
fetal heartbeat and mobility and rapid reduction in alpha-fetoprotein, estrogen and progesterone 
concentrations. Twelve singleton pregnancies were assessed daily by transrectal 
ultrasonography until the day of abortion (58±2 days of gestation). Ultrasonographic 
parameters included assessment of ovarian structures (number and sizes of follicles and corpora 
lutea), and fetal heartbeat and mobility. Plasma was collected for five days before and after 
abortion, and plasma concentrations of progesterone, estradiol 17-β, alpha-fetoprotein and 
PGFM were assessed. Pregnancy was terminated by administration of 500 mcg cloprostenol 
intramuscularly every 12 hours (IM, n=6) or transcervically every 48 hours (TC, n=6). On the 
day of induction of abortion, ultrasound examinations were performed every six hours until the 
loss of fetal heartbeat, and plasma was collected at 0, +15min., +30min., +45min., +1, +2, +3, 
+4, +6, +12 hours after prostaglandin administration. Data were analyzed using the MIXED 
procedure with repeated measures in SAS. Significance was set as p<0.05. There were sig-
nificant effects of time starting by 12 h post-induction of abortion but there were no time by 
group interaction for progesterone concentrations.   Surprisingly, estradiol 17-β and alpha-
fetoprotein concentrations were not altered upon impending abortion. Concentrations of PGFM 
significantly increased by two hours after cloprostenol administration, but there were no 
differences between groups. There no time effects or time by group interaction for the fetal 
parameters . Expectedly, the number and size of corpora lutea  decreased significantly after 
prostaglandin administration. In conclusion, our findings demonstrated that repeated systemic 
prostaglandin administration resulted in similar outcomes to intrauterine infusion. 
Keywords: abortion, cloprostenol sodium, PGF2alpha analogue 
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Every year many mares fail to become pregnant . These failures represent a substantial and 
economic and genetic loss to the horse industry. Most major EPL problems are complex and 
several factors can cause failure to pregnancy. Nowadays, much of the efforts of practitioners 
and researchers working in equine breeding industry have been directed to individuate the 
pathophysiological mechanisms underlying poor reproductive performances in mares. EPL is 
generally characterized by the sudden disappearance of the embryonic vesicle and is due to 
different reasons. In this retrospective study we worked in five horse breeding farm in Iran , 
Golestan province which have 300 mares with five stallions in the last breeding season, we 
classified two group of mare:.group A 4-10 years old and group B 10 -20 years old. Most of  
EPL occur early in pregnancy and around 15-20% of  mares that conceive will lose the embryo 
before day 50(2).The aim of this study is to perform a thorough  review 
of  recent  literature  about  EPL. The diagnostic methods are carefully examined, Suggested 
therapeutic protocols are examined in the effort to detect what is actually recommended and 
what would better benefit from further corroboration. 
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Ongoing studies in our laboratory suggest that administration of enrofloxacin to late-term 
pregnant mares does not induce lesions in the fetus or resulting foals. However, organogenesis 
occurs early in gestation, and it is possible that fluoroquinolone exposure will affect initial 
cartilage and bone formation during this period. We hypothesized that enrofloxacin 
administration to early pregnant mares results in high concentrations of both enrofloxacin and 
its active metabolite ciprofloxacin in the fetal fluids and will that fluoroquinolone exposure in 
early pregnancy will induce chondrotoxic lesions in the 60-day fetus. The objectives of this 
study were to determine (i) enrofloxacin and ciprofloxacin concentrations in the fetal fluids 
when enrofloxacin is administered at therapeutic doses during early pregnancy, and (ii) to 
compare the endochondral ossification of the long bones from those fetuses with gestationally 
age-matched controls. Mares carrying apparently normal pregnancies (45d gestation) were 
assigned to control (n=7) or therapeutic dose of enrofloxacin (n=6, 7.5mg/kg PO). Enrofloxacin 
was administered orally every 24h for 14d. Abortion was induced on day 15 by administration 
of 500 mg cloprostenol. Fetal heart rate was monitored via transrectal ultrasound every 6 hours, 
and the fetus was removed manually when no heartbeat was detected. After removal, allantoic 
and amniotic fluid samples were aspirated with an 18 gauge needle and preserved at-80oC until 
analysis. Limbs, heart, lung, liver, kidney, and placenta were fixed in 10% formalin for 
histological analysis. All tissues were stained with H&E. Fetal limbs were sectioned in the 
saggital plane to include the whole limb, and were also stained with Toluidine blue and Mas-
son’s trichrome to assess cartilage and extracellular matrix. Slides were evaluated by a board-
certified pathologist blinded to treatment group. Enrofloxacin and ciprofloxacin concentrations 
in the fetal fluids were measured by LC-MS/MS (5500 QTRAP LC/MS/MS system Sciex, 
Framingham, MA). Software Analyst 1.6.2 was used for data acquisition and analysis. Mares 
aborted at 62 ± 0.5 days of gestation, and mean time from last enrofloxacin treatment to 
abortion was 41 ±7.5 hours, with no difference between treated and control mares. 
Enrofloxacin and ciprofloxacin were detected in both the amniotic (223.2 ± 160.6 ng/ml, 58.5 
± 36.3 ng/ml, mean ± SE) and allantoic fluid (326 ± 118 ng/ml, 102.5 ± 19.6 ng/ml) of treated 
mares. No differences were noted in the histological features of the front and hind limbs of 
fetuses in the control and enrofloxacin-exposed experimental groups. Fetal stage of 
development and ossification of the bones of the limbs was comparable between the groups. 
Short-term administration of enrofloxacin in early gestation did not result in apparent 
pathologic lesions in the equine fetus. While further research is needed to assess other stages 
of gestation, longer duration of treatment, and long-term foal outcomes, enrofloxacin may be 
useful for select severe bacterial infections in pregnant mares. 
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The exact prediction of foaling often is a diagnostic challenge. Monitoring systems that record 
multiple parameters and via complex algorithms calculate the imminent onset of delivery are 
currently under development for different domestic animal species. Parameters to be 
determined include heart rate and heart rate variability (HRV). Because horses can differ 
markedly in size, we have investigated to what extent maternal and fetal heart rate and HRV 
(root mean square of successive beat-to-beat differences, RMSSD) and concentrations of 
progestins and cortisol in maternal blood differ among horse breeds in the antepartum period. 
Mares from a large breed (Warmblood, n=9; bodyweight approximately 550 kg), an 
intermediate size breed (Haflinger, n=9; bodyweight approximately 430 kg) and a small breed 
(Shetland pony, n=8, bodyweight approximately 200 kg) were included into the study. 
Endocrine parameters were determined on days 10, 8, 6, 4, 3, 2 and 1 before foaling and cardiac 
parameters were obtained on days 20, 15, 10, 5 and 1 before foaling. Data were analysed by 
repeated measures ANOVA with time as within subject factor and group as between subject 
factor. 
Progestin concentration in plasma of mares increased slightly until antepartum day 4 and then 
decreased (p<0.001). At all times, plasma progestin concentration was higher in Warmblood 
than in Haflinger and Shetland mares (p<0.01). Maternal cortisol concentration increased 
before delivery (p<0.001) but did not differ among groups. Maternal heart rate increased 
towards foaling (p<0.001) but both absolute heart rate and the relative increase over time were 
highest in Shetland and lowest in Warmblood mares (p<0.001 among all breeds, interaction 
time x group p<0.001). Maternal RMSSD was identical in all groups on day 20 before foaling 
and decreased thereafter, indicating a rise in parasympathetic activity. The decrease in RMSSD 
was most pronounced in Shetland mares (p<0.001 versus Warmblood and Haflinger mares, 
interaction time x group p<0.001). Fetal heart rate decreased from days 10 to 5 before foaling 
and increased again until the day before foaling (p<0.001) and was lower in Warmblood than 
in Haflinger and Shetland pregnancies (p<0.05). Fetal RMSSD did neither change over time 
nor differ among breeds. 
In conclusion, endocrine and cardiac parameters do not only change in the antepartum period 
but also differ markedly among horse breeds of different size. While the changes over time can 
help to predict foaling, also the differences between large and small horse breeds must be taken 
into account for the development of reliable birth monitoring systems. 

 
  

86



Poster No. 42 
Natural exposure of Martina Franca jennies and their foals to ochratoxin A 

Shafaq Asif1, Vincenzo Lippolis2, Michelangelo Pascale2, Salvatore Cervellieri2, 
Ermina Mancini2, Augusto Carluccio1, Domenico Robbe1, Fiorenza Minervini2 

1Faculty of Veterinary Medicine, University of Teramo,2Institute of Sciences of Food 
Production (ISPA), National Research Council of Italy (CNR), Italy 

 
Ochratoxin A (OTA) is a worldwide occurring mycotoxin produced by Penicillium and 
Aspergillus fungi especially during unfavorable storage of cereals, with nephrotoxic, 
immunotoxic, teratogenic and reprotoxic activity. Although it has been shown that monogastric 
animals have high sensitivity to OTA, no data are available on natural exposure of Martina 
Franca jennies and their foals to this mycotoxin during late pregnancy and after delivery. Feed 
and blood samples were collected from January to September 2018, every 15 days from 7 
jennies and their foals two months before and three months after delivery. Feed samples were 
comminuted/homogenized and analyzed by the AOAC Official method No. 2000.03 (Entwisle 
et al, 2000) for the determination of OTA in barley based on immunoaffinity column clean up 
of extracts and HPLC/FLD detection, with minor modifications. The quantification limit was 
0.3 ng/g. The OTA extraction and determination of blood samples followed the protocol 
provided by the trademark of ELISA kit, with a detection limit of 50 ng/L. Out of 53 tested 
feed samples, 68% showed OTA levels lower than the quantification limit, 26% had levels 
ranging from 0.3 to 0.7 ng/g and 6% ranging from 1.4 to 2.7 ng/g. The analysis of each cereal 
component present in the feed showed similar low OTA levels (0.15-0.18) in bran, corn flake 
and soy, whereas barley and oat resulted uncontaminated (detection limit of 0.1 ng/g). Toxin 
concentrations were far below the guidance values of OTA in feed materials reported by the 
Commission Recommendation 2016/1319. Total blood samples collected from jennies and 
foals were 67 and 34, respectively. In jennies, the OTA incidence rate of positive (with OTA 
levels higher than the detection limit) blood samples was 73%, with median value of 114 ng/L 
and range from 51 to 6,000 ng/L. No significant differences of OTA serum levels were found 
among jennies, but a season-effect on the levels of OTA in the blood was found with significant 
increases from 10 to 60 times in 46% of the positive samples collected from April to June . 
Concerning foals, the number of positive blood samples were 17 with the incidence rate of 
50%. Median value of OTA in positive samples was 136 ng/L, ranging from 79 to 4030 ng/L. 
No placental transfer of OTA was observed in all tested jennies and no influence on pregnancy 
length and health of foals was observed 
1.Entwisle, A.C., Williams, A.C., Mann, P.J., & Slack, P.T. (2000) J. AOAC Int. 83, 1377–
1383EU 2.Commission 2016. Commission recommendation (EU) 2016/1319 of 29 July 2016 
amending Recommendation 2006/576/EC as regards deoxynivalenol, zearalenone and 
ochratoxin A, T-2 and HT-2 in pet food. 

This study was supported by Rep-Eat – H2020 MSCA-COFUND 2015. Grant Agreement 
No.713714. 
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Uterine prolapse is a severe and infrequent emergency in mares. This study aims to describe 
uterine prolapse cases by reviewing clinical records from the UC Davis William R. Pritchard 
Veterinary Medical Teaching Hospital (VMTH) from 1989-2017. 
Information of age, parity, gestational length, occurrence of retained fetal membrane, site of 
replacing the uterus, complications, gender of the foal, survival to discharge and previous 
history of prolapse was obtained and analyzed. Parity, age, foal gender, occurrence of retained 
fetal membranes, occurrence of sepsis, occurrence of acute hemorrhage and first parity status 
was analyzed for correlation to mare survival using Mann-Whitney U calculation and Fishers 
Exact Test. Significance level 0.05 was used for all analysis. 
Twenty-four mares presented with uterine prolapse to the VMTH from 1989-2017. Age was 
normally distributed 4-23 years (average 11). Parity was distributed 1st to 13th (average 3), with 
an overrepresentation of first parity mares (32 %). Breed distribution included 7 Arabians, 5 
Quarter Horses, 5 Thoroughbreds, 2 Tennessee Walkers, 1 Appaloosa, 1 Friesian, 1 Shetland 
Pony, 1 Shire and 1 Standardbred. General breed distribution in the VMTH during the same 
period was 9.7 % Arabians, 25 % Quarter Horses, 22 % Thoroughbreds and less than 2 % the 
other breeds. Arabians and Tennesee Walkers were overrepresented among affected mares. 
Prolapse occurred within 1 hour of foaling in 82 % of the cases. Fetal membranes were attached 
at the time of prolapse in 63 %. 33 % of prolapses occurred after dystocia. Average gestational 
length was 305+/-58 days. 17 % prolapsed following an abortion. 
In 58 % of the cases the uterus was replaced in the field compared to 42 % at the VMTH. 
74 % of mares survived to discharge: 5 mares suffered fatal hemorrhage and one died from 
secondary peritonitis. One additional mare died 6 months later from adhesions in the abdomen. 
Eight mares developed secondary sepsis and 2 of them had full thickness uterine tears. 
Twelve foals were colts and 5 were fillies (7 unknown): colts were significantly 
overrepresented. Fifteen foals survived. Two mares had a previous history of uterine prolapse. 
Of 14 mares with follow up history, five were rebred. Four mares foaled successfully. 
There were no correlations between mare survival and parity, age, sex of the foal, retained fetal 
membranes, occurrence of sepsis and maiden mare status. 
In conclusion, abortions and dystocia may be predisposing factors for uterine prolapse. There 
may be breed predisposition to Arabians and Tennesee Walkers. Colt foals are overrepresented 
among the affected mares. No characteristics were correlated to survival of the mare. Severe 
hemorrhage tended to be correlated with non-survival. Survival rate to discharge was 74 %. 
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The transfer of passive immunity (TPI) in foals is usually evaluated at 18-24 hours of life 
[1].The automated turbidimetric immunoassay (TIA) provides IgG results comparable to the 
gold standard RID, with sufficient sensitivity, specificity, accuracy and precision [2]. 
Brix (%) of calf serum measured by refractometry provided a strong estimate of IgG 
concentration evaluated by RID assay. A similar study conducted in neonatal foals showed that 
brix refractometer could be rapid and inexpensive methods for testing TPI [3]. 
The aims of this study were to verify if the TPI could be evaluated earlier than 18-24 hours of 
life and to compare serum IgG concentration measured by TIA with serum total proteins (sTP) 
and serum % Brix measured by refractometry. Serum samples were collected at birth (T0), at 
12 (T12) and 24 hours of life (T24) from 38 healthy foals born from attended parturition at the 
University of Bologna in 2018. Samples were stored at −20°C until analysis. On each thawed 
sample, the following analyses were simultaneously performed: sTP with biochemistry 
analyzer (sTPb), sTP with digital refractometry (sTPr), serum % Brix with digital 
refractometry, serum IgG concentration with TIA. 
Mean concentrations and time-dependent changes of IgG, sTPb, sTPr and % Brix are reported 
in Table 1. Paired t-test revealed a significant difference between IgG measured at T12 and 
T24 (p=0.028). In 31/38 foals IgG concentration was already >800 mg/dL at 12 hours of life. 
Time-dependent changes analyzed by one-way repeated measures ANOVA revealed that sTPb, 
sTPr and % Brix were significantly lower at birth (T0) than at T12 and T24, and higher at T24 
than T12 (Table 1). 
 
Table 1. Different letters in rows indicate statistically significant differences 
(p<0.05).               
                T0 (mean ± SD)         T12 (mean ± SD)             T24 (mean ± SD) 
IgG (mg/dL)          0                   1,327 ± 547a                       1,657 ± 647b 
sTPb (mg/dL)  4,100 ± 200a         5,300 ± 500b                       5,200 ± 500c 
sTPr (mg/dL)   4,700 ± 800a          5,600 ± 500b                       5,600 ± 400b 
% Brix                 7.8 ± 1.2a                8.7 ± 1.0b                      8.4 ± 0.6c 
 
The correlation plot showed a good correlation between IgG and % Brix (r=0.45) and between 
IgG and sTPr (r=0.66) and a strong correlation between IgG and sTPb (r=0.85). The linear 
regressions are: IgG = 364.3 x % Brix -2043; IgG = 752.6 x sTPr -3008; IgG = 1007 x sTPb -
3967. 
In conclusion, IgG concentration could be already evaluated at 12 hours of life to eventually 
treat the foal promptly and the proposed refractometry could be used as screening field test to 
evaluate TPI in foals. 
References: [1]. Jeffcott. J Comp Pathol, 1974;84:93–101, [2]. Ujvari et al. J Vet Intern Med, 
2017;31:1170–7, [3]. Elshoaby et al. Equine Vet J, 2018;0:1-7. 
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A-kinase anchor protein 4 (AKAP4) that is playing a central role in flagellar structure, 
chemotaxis, capacitation and sperm motility, is synthesized as a precursor called proAKAP4. 
The proAKAP4 has been shown to be a good indicator of sperm quality and correlated with 
fertility in humans, pigs and bulls. Furthermore, proAKAP4 is a highly conserved between 
species (from reptiles to mammals) and is a major regulator of male reproduction. We then 
have designed a study to assess the relationship between the concentrations of proAKAP4 and 
sperm parameters in post-thawed stallion semen using the commercialized Horse 4MID® kits 
(4BioDx, France). Straw of 0.5mL packed with 150 million spermatozoa/mL in extenders were 
collected and obtained from Linalux (Mont Le Soie, Belgium). Sperm parameters 
(concentration and motility) were assessed by spectrophotometry and by computer assisted 
semen analysis (CASA) (IVOS version 12.0, Hamilton Thorne Research, Beverly, MA, USA). 
Viability and cell death in post-thawed conditions were assessed by flow cytometry using the 
Zombie NIR™ Die and proAKAP4 metabolism was studied by ELISA and western blotting. 
First, our results showed the proAKAP4 concentrations were variable and ranging from a 
minimum 3.45 ± 0.1 ng/µL to a maximum 13.22 ± 0.68 ng/µL. These variations in proAKAP4 
concentrations were positively correlated to both total motility and progressive motility and 
reflected the proportion of spermatozoa expressing the precursor protein proAKAP4 as 
demonstrated by flow cytometry analysis. The sperm marker proAKAP4 represent clearly a 
dynamic indicator of sperm functionality. Combining the results of the different methods, we 
showed that proAKAP4 expression level varied in spermatozoa from a single stallion ejaculate 
according freezing condition. Using the Zombie NR viability Die, semen cell debris were 
shown to not contain any proAKAP4 and spermatozoa fully lacking proAKAP4 expression 
were observed. Furthermore, the Horse 4MID® kit allowed us to validate the potential of 
proAKAP4 to predict the number of spermatozoa that will still remain fertile 4 hours after 
thawing the semen according freezing conditions. In conclusions, sperm proAKAP4 expres-
sions and concentrations as quantified with the Horse 4MID® kit, ensures sperm quality in 
stallion sperm in post-thaw conditions and can help improve rate success in artificial 
insemination. 
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More than a transport milieu providing nutrient-rich fluid for spermatozoa, seminal plasma 
(SP), a physiological secretion from testis, epididymis and male accessory sex glands, is the 
major source of antioxidants able to scavenge reactive oxygen species (ROS) produced in front 
of an oxidative stress. An excess of ROS production is related to peroxidation of 
polyunsaturated fatty acids in the sperm plasma membrane and reduced fertility. Composition 
of SP is complex and species-specific; in this study, we determined seasonal changes in the 
activity of the antioxidant defence system of seminal plasma including superoxide dismutase 
(SOD), catalase (CAT), glutathione peroxidase (GPx) and glutathione reductase (Gred) in both 
stallions and donkeys. A total of 24 ejaculates from 16 donkeys and 18 ejaculates from 14 
stallions were obtained using an artificial vagina Hannover model (Minitüb Ibérica, S.L.; 
Tarragona, Spain) equipped with an in-line filter to get a gel-free semen sample. Seminal 
plasma was obtained by several centrifugations of each ejaculate at 3000×g and 4ºC for 10 min 
until free sperm samples were obtained. SOD, GPx and Gred activity were determined with 
Randox kits (Randox Laboratories Ltd, Crumlin, UK) adapted to the Olympus AU400. SOD 
was measured with the xanthine oxidase method, GPx activity was determined following the 
oxidation of NADPH in presence of Cumene Hydroperoxide, and Gred was measured 
following the oxidation of NADPH. CAT activity was determined following the decrease in 
absorbance at 240 nm for 30 s, when H2O2 was reduced to H2O and O2. In donkey seminal 
plasma, total activities of SOD (mean±SEM: 1707.7±195.9 U/mL), CAT (9094.7±1292.9 
U/L), GPx (845.4±106.0 U/L) and Gred (50.3±5.1 U/L) were significantly higher (P<0.05) 
than in stallions (SOD: 231.9±29.6 U/mL; CAT: 1682.7±525.9 U/L; GPx: 469.7±60.3 U/L; 
Gred: 20.7±4.6 U/L). Moreover, during summer, a significant increase in the activities of CAT 
(16477.7±1313.6 U/L vs. 9094.5±1292.9 U/L in other seasons) and GPx (1760.6±390.6 U/L 
vs. 762.9±93.8 U/L in other seasons) was observed in donkey seminal plasma. In contrast, no 
significant differences between seasons were found in stallions. We can thus conclude that 
antioxidant levels in donkey seminal plasma are far much higher than in stallions, and that 
some significant differences between seasons are only observed in donkeys. However, further 
research is needed to determine why these higher levels of enzymatic activities in donkeys with 
respect to stallions are required for their reproductive strategy. 
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Donkey semen collection can be time consuming, considering the different behavior, compared 
to horse stallions (Rota et al. Anim Reprod Sci. 2018;192:119-125). Semen was collected from 
4 six-years-old Amiata donkey jacks (Ba, Be, Bo, Br) of 250-289 kg of weight, using a 
Colorado AV on a jenny in estrus. Jacks were housed in single boxes far from jennies, avoiding 
visual contact, and were collected 3 times on the week before the beginning of the study. 
Thereafter, each jack was collected twice weekly (Thursday and Tuesday) for 3 weeks. Before 
collection, donkeys were either treated with 0.5 ml Estrumate® (125 µg cloprostenol/im; PGF) 
or with 0.5 ml Saline (CTRL). A time limit of one hour was given for semen collection. The 
jacks were monitored continuously from treatment to collection and every 15 minutes for 2 
hours after collection, for side effects. Two-way ANOVA and LSD Post Hoc test was 
conducted to examine the effects of treatment and jacks on interval between treatment and 
erection (T2Er), ejaculation (T2Ej) and total sperm number (TSN). Data were normally 
distributed and are described as mean ± standard deviation. All jacks exposed to the jenny 
showed an erection, and only jack “Be” failed to ejaculate 1/3 times after both treatments. 
There was a statistically significant interaction of treatment and donkey for T2Er (P<0.005), 
T2Ej (P<0.002) and TSN (P<0.05). There was a statistically significant difference in mean 
T2Er between treatments (PGF: 5’12" ± 2’12” vs CTRL: 21’24” ± 17’59”; P=0.01) but not in 
T2Ej (PGF: 15’36” ± 17’18” vs CTRL: 21’36” ± 14’18”; P=0.3) or TSN (PGF: 18.1 ±13.8 
x109 spz vs CTRL: 10.6 ± 8.4 x109 spz; P=0.07). There a statistically significant difference 
between jacks for T2Ej (from 11’00” ± 4’24” to 44’12” ±  20’12” P<0.013). It took at jack 
“Be” significantly longer to achieve an erection (P<0.032) and an ejaculation (P<0.0001) 
compared to the other jacks. A persistent erection, which always resolved within around 45’, 
was present in all jacks treated with PGF. This method may allow shortening time to semen 
collection for most donkeys without the reduction of sperm numbers. 
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The fatty acid composition of the sperm plasma membrane is responsible for differences in the 
sensitivity of stallion spermatozoa to cryopreservation. Seasonal changes occur during 
transition from the non-breeding into the breeding season in Shetland pony stallions. We 
hypothesized that sperm membrane lipid patterns in Warmblood stallions also undergo 
seasonal changes and can be influenced by dietary supplementation with linseed oil. From 
January to August the daily diet of Warmblood breeding stallions with proven fertility was 
either supplemented with 100 ml linseed oil LS (n=6) or sunflower oil SF (n=6). LS contained 
54.2 linolenic acid (C18:3 n-3) and 15.7 linoleic acid (C 18:2n6), whereas SF contained 0.08 
% linolenic acid and 61.0% linoleic acid. The fat sources hardly differed in the content of other 
polyunsaturated fatty acids (PUFA). Semen was collected at least once per week from all 
stallions; one ejaculate per month was analyzed for semen characteristics (sperm concentration, 
total sperm count, total motility, progressive motility) by routine laboratory assessment. Sperm 
fatty acid composition was assessed by gas chromatography. For characterization of oxidative 
stress, the oxidation-reduction potential (ORP/million sperm) was measured with the 
MiOXSYS System (Englewood, CO, USA) in raw semen directly after collection. Data were 
normally distributed and statistically analyzed with the general linear model for repeated 
measures with month as within subject factor and treatment as between subject factor. 
Neither month nor treatment affected semen characteristics. Only the static ORP of raw semen 
increased over time (p<0.05), but was not changed by supplementation of the stallions’ diet. 
Docosapentaenoic acid (C22:5 n-6) was the predominant PUFA in equine sperm but its content 
did not change with month or treatment. The content of individual saturated fatty acids lauric 
acid (C12:0), palmitic acid (C16:0) and unsaturated fatty acids eicosatrienoic acid (C20:3 n-3), 
myristic acid (C14:1 n-5), docosapentaenoic acid (C22:5 n-6), mead acid( C20:3 n-9), erucic 
acid (C 22:1n-9), and nervonic acid (C24:1 n-9) changed with season (p<0.05). With regard to 
palmitic acid, an interaction between month and treatment was demonstrated (p=0.01). 
Supplementation of the diet with plant oil influenced (p<0.05) the sperm content of linolenic 
acid (C18:3 n-3) and docosahexaenoic acid (C22:6 n-3) which increased continuously in 
stallions fed with linseed oil, but not with sunflower oil. 
Results of the present investigation confirm seasonal changes in the fatty acid composition of 
equine sperm. Supplementation with linseed oil increased the content of the n-3 PUFA 
linolenic and docosahexaenoic acid in sperm. 
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High scrotal temperatures are known to cause testicular degeneration in stallions[1]. In the 
Middle East, ambient temperatures may exceed 50 C during the summer and could perhaps 
depress the fertility of stallions in that environment. 
This study aimed to compare semen quality and fertility of stallions born and raised in the 
Middle East (local stallions) to stallions born and raised until maturity in colder climates before 
being imported and utilized for breeding in the Middle East (imported stallions). 
All the stallions were pure bred flat racing Arabians maintained on the same farm in Abu Dhabi, 
UAE. Stallions were kept in non-air-conditioned stables year around with access to sand 
paddock. 
A full fertility evaluation was performed on all the stallions in January 2019 when ambient 
temperatures averaged 20 C. Sperm motility was assessed on a Casa System (Androvision ® 
Minitube) and sperm morphology was examined in a wet mount preparation of semen fixed in 
buffered formaldehyde viewed under phase contrast microscopy. Testicle volume was 
measured ultrasonographically and compared to daily sperm output assed by artificial semen 
collection. Urethral swabs were taken before and after ejaculation and cultured for the presence 
of contagious or detrimental microorganisms. The breeding records (408 estrus cycles) from 
six breeding seasons were reviewed to assess fertility levels. A one-sided T-test was performed 
to assess differences between the two groups of stallions. 
Nine ‘‘local stallions” aged 12 to 19 years old (average 13.7) and four ‘‘imported stallions” 
aged 11 to 19 years old (average 14.5) were included in the study. The imported stallions had 
been maintained on the farm for 2 to 15 years. 
Per cycle pregnancy rate was significantly lower in “local stallions” (32 %) than “imported 
stallions” (65 %, p = 0.05). Likewise, per season pregnancy rate was lower in ‘‘local’’ stallions 
(59.7 %) than in ‘‘imported stallions” (87% p= 0.07). The percentage of spermatozoa showing 
normal morphology was significantly lower in ‘‘local stallions” (57%) than ‘‘imported 
stallions” (88%, p=0.05). Ejaculated spermatozoa per volume of testicles (17x10’6 sperm/mL) 
was significantly lower in ‘‘local stallions” than ‘‘imported stallions” (22x10’6 sperm/mL, 
p=0.05). Average total sperm motility (62%) and progressive sperm motility (58%) showed to 
be lower in ‘‘local stallions” than in “imported stallions” (72% and 70%, p=0.1and p=0.07, 
respectively). 
In summary, imported stallions maintained in high ambient temperatures showed good fertility 
and semen parameters. Stallions born and raised in the high ambient temperature climate of 
The Middle East showed significantly lower fertility (per cycle pregnancy rate), significantly 
lower percentages of spermatozoa with normal morphology and lower numbers of ejaculated 
sperm per volume of testicles compared to equivalent stallions born and raised in colder 
climates. 
[1] Freidman R, Scott M, Heath SE, Hughes JP, Daels PF, Tran TQ. The effects of increase 
testicular temperature on spermatogenesis in the stallion. Journal of Reproduction and Fertility 
Supplement. 1991;44:127-34. 
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Newborn puppy has an immature liver, which is not able to perform an adequate 
gluconeogenesis and glycogenolysis. Therefore, in the first 24 hours of life, hepatic glycogen 
store decline by more than 50% [1] and much part of the blood glucose concentration is 
guaranteed by ingestion of colostrum and milk [2]. In literature the reference value of normal 
glycaemia for newborn puppy vary widely [1, 3] and there are no indications about the normal 
glycaemia right after birth before any colostrum intake. 
The aim of this study was to establish the level of glycaemia right after birth, before ingestion 
of colostrum, in order to determine a threshold value of blood glucose under which a puppy 
could be considered at risk for hypoglycaemia. 
A total of eighty-six puppies of different breed, born via C-section from healthy and 
normoglyceamic bitches and without ecographic signs of fetal distress [4] has been included 
in the study. Fourteen puppies were excluded from the study because euthanised due to 
congenital abnormalities. Immediately after resuscitation, APGAR score and glycaemia of the 
remaining seventy-two pups have been recorded. 
Puppy has been divided in two groups, critical (C) and healthy (H), in function of APGAR 
score [5]. The T-test indicate that puppies belonging to H-APGAR group show to have a higher 
glycaemia respect C-APGAR group. These data demonstrate a relationship between APGAR 
score and glycaemia. The Shapiro-Wilk normality test show that data have a normal 
distribution with a mean glucose value of 114.53 mg/dl +/- 41,47 mg/dl (range 73,16 mg/dl - 
155,83 mg/dl). Normal glucose range at birth has been establish from H-APGAR group. 
Hypoglycaemic puppies [6] and puppies with glycaemia < 92 mg/dl at day 1 of life [2] are 
associated with an increased risk of death because more sensitive to hypothermia and may not 
be able to nurse and consequently to maintain glucose concentrations. All puppies included in 
the study born with a glycaemia < 73,16 mg/dl has been considered at risk and adequate 
precaution has been taken by the clinicians and breeders. All puppies were alive at 14 days of 
life. These considerations and the statistical analysis of data allow to establish that normal 
glycaemia right after birth is  73,16 mg/dl and that all puppies with a lower value at birth, 
before any ingestion of colostrum, could be considered by clinician as puppy at risk of neonatal 
mortality, that require special attention to avoid neonatal death. 
References: [1] Grundy, S.A., (2006) Veterinary Clinics Small Animal Practice, 36: 443-
459. [2] Mila, H., et al. (2017). Preventive Veterinary Medicine, 143: 11-20. [3] Rosset, E., et 
al., (2012) Veterinary Clinical Pathology, 41: 272-282. [4] Lopate, C., (2008) 
Theriogenology, 70(3): 397-402. [5] Veronesi, M.C., et al., (2009) Theriogenology, 72(3): 
401-7. [6] Münnich, A. and U. Küchenmeister, (2014) Reproduction in  Domestic 
Animal, 49(2): 64-74. 
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Introduction and aim. Due to an ongoing demand of non-surgical methods for contraception 
and fertility control in canine species, this study set out to evaluate the effect of an aromatase 
inhibitor (Finrozole) on progression of heat and fertility in blue fox vixens (Vulpes lagopus). 
Materials and methods. In total, 80 vixens were divided into four treatment groups, receiving 
orally either placebo or Finrozole 0.5 mg/kg, 3.5 mg/kg or 24.5 mg/kg for 21 consecutive days 
beginning at pro-oestrus. 
During administration of the aromatase inhibitor, monitoring of the animals included vaginal 
electrical resistance (VER) and blood sampling for measurement of oestradiol and 
progesterone concentrations in peripheral plasma. 
As daily vaginal electrical resistance values indicated a 50 ohm decline, the vixens were 
artificially inseminated during the same day. In some vixens, artificial insemination was 
repeated 48 h after the first insemination. Pregnancy was confirmed by ultrasonographical 
examination. For statistical analysis, analysis of variance for repeated measures was carried 
out and followed by Tukey´s testing for multiple comparisons where appropriate. 
Results. Plasma oestradiol concentrations and measured VER values remained similar in all 
four groups (p>0.10). Progesterone concentrations in peripheral plasma were significantly 
higher in the treatment groups compared to values in the control group (p<0.05). 
In this study, administration of Finrozole significantly decreased pregnancy rates and no pups 
were born when the two highest dosages (24.5 mg/kg and 3.5 mg/kg) of Finrozole were 
administered at least four days before artificial insemination. 
Conclusions. The results indicate that contraception and fertility control in vixens can be 
achieved by administration of the aromatase inhibitor, as long as dosage is sufficient and 
treatment is begun early enough.  
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Microencapsulation using hydrogels can provide a suitable structure mimicking the in vivo 
microenvironment. We recently produced ovarian follicle structures in the sheep model by 
encapsulation cumulus-oocyte complexes (COCs) in tailored alginate microbeads through the 
bio-printing technology [1, 2]. The aim of this study was to test the suitability of these 3D 
structures for In Vitro Maturation (IVM) by comparing their maturation rate versus those of 
COCs cultured in conventional 2D IVM. 
Two experiments were conducted in two different laboratories with oocytes from adult 
(Experiment 1; UniPisa) and prepubertal sheep (Experiment 2; UniBari). COCs recovered from 
the ovaries of slaughtered adult (>1 year) and prepubertal sheep (<6 months) were either 
included in alginate engineered microbeads [3D-IVM; 2] or directly placed in multi-well Petri 
dishes and cultured for IVM [2D-IVM; 3]. After IVM, oocytes were fixed overnight at 4°C in 
3.8% formaldehyde solution in PBS, stained with Hoechst 33258 and observed under 
epifluorescent microscopy to assess their meiotic stage (Chi-square test: significance at 
P<0.05). 
In Experiment 1, 349 oocytes of adult sheep were analysed (n.5 replicates). Significantly 
increased oocyte maturation rates were observed in 3D-IVM compared to 2D (133/196, 68% 
vs 87/153, 57% for 3D and 2D, respectively; P<0.05) with a corresponding reduction in the 
rates of oocytes showing abnormal chromatin configurations (10/196, 5% vs 19/153, 12% for 
3D and 2D, respectively; P<0.05). In Experiment 2, 221 oocytes of prepubertal sheep were 
analysed (n.4 replicates). Significantly higher rates of MII oocytes were obtained in 3D-IVM 
versus 2D-IVM (83/129, 64% vs 46/92, 50% for 3D and 2D, respectively; P<0.05). 
In conclusions: 3D-IVM allows to reach higher oocyte nuclear maturation rates than 
conventional 2D-IVM. The inter-laboratory (Pisa and Bari) analysis performed in two models, 
adult and pre-pubertal sheep, further validated our results. Studies are ongoing to evaluate the 
effects of 3D-IVM on oocyte developmental competence. These data may have potential 
clinical and toxicological applications. 
[1] Tirella et al. Biofabrication 2014;6:025009, [2] Mastrorocco et al. LXXII congresso 
SISVet., [3] Martino et al. Reprod Toxicol2016;65:204-211 
This study was funded by UE - FSE-FSER, PON RI2014-2020 Action I.1 - "Innovative doctoral 
of industrial interest" -a.a. 2016/2017, XXXII cycle, DOT1302781" - Grant n°2. 
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Fertility preservation is a concern in humans and animals, as the preservation of genetic 
material from endangered animal species or animals with important genetic traits will also 
greatly benefit from the development of alternative fertility preservation strategies. In humans, 
cancer treatments often threaten future reproductive capacity. Currently, ovarian tissue 
cryopreservation is the only option to preserve fertility for pre-pubertal girls and women whom 
cannot undergo hormonal stimulation. However, the reintroduction of malignant cells after 
reimplantation of a frozen-thawed ovarian tissue strip is a huge concern. Cryopreservation of 
isolated pre-antral follicles (PAFs) might therefore represent an interesting alternative. 
However, so far, individual follicle cryopreservation techniques, without hydrogel support, are 
labor-intensive and a substantial proportion of isolated follicles is lost during handling and after 
warming. A vitrification protocol, successfully used for non-embedded isolated PAFs, resulted 
in lower viability when PAFs were vitrified encapsulated in alginate beads. Therefore, we 
hypothesized that embedded isolated bovine PAFs (as a model for human), can be vitrified 
more efficient when a longer exposure time to cryoprotectantia (CPA) and/or higher CPA 
concentration is used. 
Mechanically isolated bovine PAFs (Ø 30-70µm) were cultured in DMEM/Ham’s F12 
(38,5°C, 5%CO2). At D2 of culture, morphologically normal follicles (i.e. intact basement 
membrane and intact connection between oocyte and granulosa cells) were embedded in 2% 
sodium alginate beads and cultured in DMEM/Ham’s F12 (38,5°C, 5%CO2). At D3, embedded 
follicles were vitrified using stainless steel mini mesh cups, following 4 different vitrification 
protocols (Group 1: Equilibration Solution1 (ES): 7,5% DMSO+EG - 2min, ES2: 7,5% 
DMSO+EG - 2min, Vitrification Solution (VS): 15% DMSO+EG - 30sec; Group 2: ES1: 7,5% 
DMSO+EG - 3min, ES2: 7,5% DMSO+EG - 3min, VS: 15% DMSO+EG - 3min; Group 3: 
ES1: 10% DMSO+EG - 2min, ES2: 25% DMSO+EG - 2min, VS: 40% DMSO+EG - 30sec; 
Group 4: ES1: 10% DMSO+EG - 3min, ES2: 25% DMSO+EG - 3min, VS: 40% DMSO+EG 
- 3min). Follicles were warmed the same day (1M sucrose - 1min, 0,5M sucrose - 4min) and 
cultured. On D4, viability was assessed by the non-invasive vital dye Neutral Red. Preliminary 
data using the 4 treatments described above, showed the following survival rates: Group 1 
(n=16) 56,25%, group 2 (n=18) 88,89%, group 3 (n=15) 93,33%, group 4 (n=10) 0%. 
We conclude that embedding allowed us to handle follicles smoothly without excessive 
manipulation, was less labor-intensive and reduced the loss of follicles. The protocol used for 
group 1 was successfully used with non-embedded isolated follicles in earlier experiments, but 
showed a lower viability when used with embedded follicles. A longer exposure time to CPA 
(group 2) and a higher CPA concentration (group 3) resulted in a higher viability as shown 
with NR staining. An even higher CPA concentration and longer exposure time (group 4) is 
detrimental for alginate beads and follicles. Beads fell apart and no follicles did survive the 
vitrification procedure. Based on the increased work efficiency, we consider it advantageous 
to optimize the protocol for the vitrification of embedded follicles to increase survival and 
maintain morphology after vitrification. 
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Oocyte maturation is a complex process, including both nuclear and cytoplasmic maturation. 
In mammals, it is stimulated by the increase of intracellular Ca2+ levels before germinal vesicle 
break-down. Myo-inositol (MI) is able to regulate the release of intracellular calcium. An 
increased availability of MI in maturation medium could result in an increased nuclear and 
cytoplasmic oocyte maturation. Due to lack of information in bovine and the importance for 
this species of in vitro embryo production, the aim of our study was to verify the effects of MI, 
added to maturation medium (M199) at 15, 30 and 50 mM. Nuclear maturation, successful 
fertilization, in vitro embryonic development up to the stage of hatched blastocysts, embryo 
quality, and the number of cells for blastocysts were evaluated. 370 oocytes were recovered 
from ovaries of slaughtered cows, in 4 replicates. Oocytes were randomly assigned to the 4 
groups: Control, MI 15mM, MI 30 mM, MI 50 mM. After 20 h of incubation, at 38.5°C in 5% 
CO2 in air, nuclear maturation was evaluated by staining 40 oocytes for group with 
bisbenzimide. The remaining oocytes were fertilized by 18 h of co-incubation with 1.5x106 
motile spermatozoa. 30 alleged zygotes per group were stained with bisbenzimide to evaluate 
fertilization rate. The remaining alleged zygotes were cultured in SOF-IVC, in 20 ml drops 
under mineral oil, at 38.5°C in 5% CO2 and 7% O2. Cleavage rate, morulae and blastocysts rate 
and the number of cells per blastocysts were evaluated. Maturation, fertilization and cleavage 
rates were analyzed by Chi square test, while embryo quality and cell number were compared 
using Kruskal-Wallis ANOVA and ANOVA one-way based on data distribution, verified by 
Shapiro test (IBM SPSS Statistics 25 software). Significance was considered for P <0.05. No 
significant differences were observed among different group in the number of fertilized 
oocytes, cleavage and morulae rate, and in the embryo quality and cell number (P<0.05). The 
percentage of mature oocytes was significantly lower in the control group compared to MI 
15mM (66.7% vs. 84.6%, P <0.05). These data demonstrate that MI, added to maturation 
medium, mainly influences maturation rates and subsequent embryonic development; this is 
probably determined by the activation of Ca2 + channels which can accelerate protein synthesis 
of the cell cycle. The blastocysts rate obtained from oocytes matured with MI 15 mM resulted 
statistically higher than that obtained with oocytes matured in the presence of MI 50 mM 
(23.5% vs. 12.0%, P <0.05), as well as hatching rate (16.6% vs 7.5%, P <0.05). Myo-inositol, 
added to maturation medium, mainly influences the embryonic development. However, a high 
MI concentration in the maturation medium could have negative effects on subsequent 
embryonic development, probably due to the achievement of a threshold value, beyond which 
the carriers are completely saturated, and due to the possible toxic effect of MI osmolites at 
high concentrations. 
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Conventional sperm selection techniques, such as Density Gradient Centrifugation and Swim 
Up, rely on centrifugation steps that might cause cell damage [1]. The aim of this study was to 
investigate the effects of different centrifugation protocols on equine sperm quality. Frozen 
semen samples (3 replicates) from one stallion of proven fertility underwent the following 
experimental design: 1) no centrifugation (control); centrifugation at 2) 300xg for 5 minutes 
(min), 3) 300xg for 10 min, 4) 1500xg for 5 min, 5) 1500xg for 10 min. For each sample, sperm 
motility was analysed by Computer-Assisted Sperm Analysis (CASA) [2]. Then, mitochondria 
functionality was evaluated by a polarographic assay [3]: the ratio between the rate of oxygen 
uptake in presence of respiratory substrates plus ADP and the rate of oxygen uptake in presence 
of the substrates alone allowed for the calculation of a respiratory control ratio (RCR), an index 
of mitochondrial respiration efficiency. Sperm mitochondrial membrane potential was 
evaluated by MitoTracker Green FM staining and laser scanning confocal microscopy [4]. All 
data are reported as mean value ± standard deviation and P-values (t-test) were considered 
significant if P<0.05. Total motility was impaired at almost any tested centrifugation protocol 
(18.7±6.6 vs 28.3±12.7, for 300xg for 5 min vs control, P<0.001; 15.2±5.6, 13.6±6.3 vs 
28.3±12.7, for 1500xg for 5 and 10 min respectively vs control, P<0.0001), whereas 
progressive motility was impaired at any tested protocol (5.8±1.3, 6.9±2.7, 2.9±2.9, 2.0±2.2 vs 
13.00±3.7, for 300xg for 5 min and 10 min, 1500xg for 5 and 10 min respectively vs control, 
P<0.0001). RCR values significantly decreased at any tested protocol (1.4±0.2, 1.4±0.1 vs 
1.9±0.2, for 300xg for 5 min and 10 min respectively vs control, P<0.05; 1.2±0.1, 1.2±0.0 vs 
1.9±0.2, for 1500xg for 5 and 10 min respectively vs control, P<0.01). Finally, MitoTracker 
fluorescence intensity (Arbitrary Densitometric Units) significantly decreased at any tested 
protocol (28.6±17.5, 23.6±14.0, 26.3±8.5, 13.3±3.2 vs 45.7±22.3, for 300xg for 5 min and 10 
min, for 1500xg for 5 and 10 min respectively vs control, P<0.0001). In conclusion, 
centrifugation affected sperm quality in terms of both motility and mitochondrial functionality, 
thus “gentler” non centrifugation-based methods for sperm selection are required.  
[1] Henkel, Asian J Androl (2012) 14:260-269; [2] Minervini et al., Toxicol In Vitro (2010) 
24:2072-8; [3]  Ferramosca et al., Int J Androl (2008) 31:337-345 [4] Moscatelli et al., Sci Rep 
(2017) 7:17931; [4] Moscatelli et al., Sci Rep (2017) 7:17931 
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Glycerol is still the most common cryoprotectant for equine semen either used alone or in 
combination with methyl formamide. Nevertheless, there is a demand for alternative 
cryoprotectants to overcome stallion-specific low preservation of semen characteristics after 
freezing-thawing. Glycerol may have even toxic effects on spermatozoa which might 
contribute to these problems. We therefore followed the hypothesis that erythritol, a sugar 
alcohol also used as a sweetening food additive has similar cryoprotective effects on equine 
spermatozoa as glycerol without exerting toxicity. 
In a preliminary experiment, 0.375, 0.187 and 0.0937 M erythritol were tested in different 
extenders and found to be the most protective concentrations for stallion semen freezing. In the 
main experiment, ejaculates of 10 stallions of proven fertility were split and cryopreserved with 
either INRA 96 (INRA, L’Aigle, France) with 3% egg yolk and 5% glycerol, Ghent extender 
with 20% egg yolk and 5% glycerol (Minitube, Tiefenbach, Germany), INRA 96 with 3% egg 
yolk plus 0.375M, 0.187M or 0.0937M or EquiPlus extender (Minitube) with 0.375 or 
0.1875M erythritol. After centrifugation with EquiPlus at 800g, the supernatant was discarded 
and the sperm pellet resuspended 1:1 (v:v) in one of the various freezing extenders. Semen 
characteristics in frozen-thawed semen (38°C, 15s) were determined by computer-assisted 
semen analysis (SpermVision, Minitube). Statistical comparisons among groups were made by 
analysis of variance with subsequent Duncan’s test. 
Total and progressive motility of thawed semen did not differ (n.s.) when semen was frozen in 
either INRA 96 with glycerol (total 57.2±4.7, progressive 47.9±3.2%) or Ghent with glycerol 
(total 59.4±3.1, progressive 46.0±5.0%), respectively. Replacement of glycerol by erythritol in 
INRA 96 extender reduced motility (p<0.05) irrespective of its concentration (0.375M: total 
39.0±4.9, progressive 28.1±4.7%; 0.1875M: total 35.5±5.1, progressive 25.6±4.9%; 0.0937M: 
total 34.0±4.7, progressive 23.3±4.3%). Motility was further reduced (p<0.05) when semen 
was frozen in egg-yolk free EquiPro with erythritol (0.357M: total 19.2±2.8, progressive 
9.3±2.8%; 0.1875M: total 24.2±2.8, progressive 12.8±2.1%). Semen velocity parameters did 
not differ among semen samples frozen with different extenders. 
Results demonstrate that the cryoprotective effect of glycerol for equine semen is superior to 
that of erythritol; however, in the presence of egg yolk in low concentrations, erythritol had 
moderate cryoprotective capacities. Optimization of the erythritol and egg yolk concentration 
in freezing extender might further improve these results and allow for stallion semen 
cryopreservation in the absence of glycerol. 
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Historically, in bovine artificial insemination, the volume of semen in straws was gradually 
reduced to avoid high storage costs. Nowadays, only 0.25 to 0.5 ml of diluted semen is applied 
into the uterus of a cow. 
The implementation of a high volume insemination, where post-thawed bull semen is diluted 
with 25 ml medium before insemination, could be beneficial, because the sperm cells are 
passively flushed towards the uterotubal junction, the functional sperm reservoir. The aim of 
our study was to compare four different dilutors for high volume insemination and its effect on 
frozen thawed semen. 
Semen quality parameters like plasma membrane integrity (PMI),mitochondrial membrane 
potential (MMP), acrosome integrity (ACI) and concentration (CON) were measured by flow 
cytometer (Guava easyCyte 5HT Benchtop, Millipore, Burlington, US). Therefore, frozen 
semen samples from Fleckvieh bulls (n=10), collected on the same production day, were 
analyzed five times and in every run three straws per bull were thawed and pooled. From each 
pooled sample, an amount of 50 µl was prediluted with the tris buffer Easybuffer B (EBB) 
(IMV-Technologies, L’Aigle, France), a standard Fert-TALP stock solution(TALP) , the 
commercially available fertilization medium BO-IVF (IVF)(IVF-Bioscience, Falmouth, UK) 
supplemented with heparin and gentamycin and the non-capacitating semen preparation 
medium BO-SEMENPREP (SPREP) (IVF-Bioscience) and incubated for 10minutes. 
For analysis, 24 well dishes were prepared with the corresponding working solution 
supplemented with SYBR-14 and propidium iodide (PI) for PMI, 
tetrachlorotetraethylbenzimidazolocarbocyaniniodide (JC-1) for MMP and PI for CON. ACI 
was analyzed following a protocol from IMV-Technologies. After the required incubation time 
(PMI = 12 min, 37°C; MMP =32 min, 37°C; ACI = 25 min, 37°C and 20 min at room 
temperature) Parameters were analyzed. Concentrations of the pooled samples were 
determined as a control for proper processing of the semen during production. 
Semen quality parameters were significantly different between bulls (p<0.001). In all bulls, the 
average PMI of semen prediluted with EBB, TALP, IVF and SPREP was 41.7 %, 41.2 %, 41.3 
% and 40.3 %, respectively (p>0.05). ACI between dilutors ranged from 1.33 % to 1.45 % for 
viable sperm with acrosomal damage (p>0.05). Concentration results showed normal quality 
of semen processing.  The only parameter showing a significant difference was MMP 
(p<0.001). The average MMP was 50.5 % for EBB, 45.0 % for TALP, 45.2 % for IVF and 52.1 
% for SPREP. (SAS Institute, PROC GLM) 
Mitochondria are the energy supplier of a cell and responsible for progressive motility of 
sperm. In conclusion, best results for mitochondria with high membrane potential were 
achieved with EBB and SPREP, which might be an indication for a better power supply of the 
sperm cells. Further studies have to be done to evaluate, if the described dilution of semen 
ameliorates fertilization rates in-vitro and, ultimately, improves pregnancy rates in cattle after 
high volume inseminations. 
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