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A B S T R A C T S

003 | What happened when I (neutered male 
dog) ate my owner's progesterone capsules
SP Arlt; J Hinderer; L Riege; P Haimerl; J Lüdeke; L Wolf
Department of Veterinary Medicine, Clinic for Animal Reproduction, Free 
University of Berlin, Germany 
E-mail: Sebastian.arlt@fu-berlin.de

Introduction: My name is “Leo” and I am a 10 years old Petit Basset 
Griffon. I was neutered in 2011 at the age of three years. According 
to my owner, I am a friendly but crazy dog because I tend to eat 
everything I find.
Case history: On a Saturday in November 2018, I found a blister 
pack with Famenita 200 mg progesterone capsules (Exeltis Germany 
GmbH, Ismaning, Germany) of my owner and ate 12 capsules. I can-
not remember how they tasted, but I ingested in total 2400  mg 
progesterone. Usually my owner takes one 200 mg capsule per day 
against menopausal problems. Besides progesterone, the capsules 
contain saflor oil, gelatine, glycerol, and titandioxide.
My owner discovered the empty blister package and took me to the 
vets 3 days later. I was in good general health condition. The vets 
took a few blood samples because they wanted to know my proges-
terone concentration and if my organs such as the liver were able to 
cope with the progesterone. Progesterone concentration was meas-
ured with Immulite Progesterone Assay (LKPW), Siemens, Berlin, 
Germany.
Results: The first sample taken three days after progesterone inges-
tion revealed a progesterone concentration of 4.7 ng/mL and a slight 
increase of lipase and urea, and a low iron concentration. In addi-
tion, the proportions of monocytes (6%) and eosinophil granulocytes 
(16%) were increased. If these changes of chemical compounds and 
cells were a result of the progesterone ingestion, remains open. All 
other parameters were within the reverence levels.
Another blood sample taken seven days after progesterone inges-
tion showed a progesterone concentration of 1.16 ng/mL.
The vets took a third blood sample eleven days after progesterone 
ingestion. Progesterone concentration was below 0.2 mg/mL. Some 
parameters such as alkaline phosphatase, GLDH, g-GT, ALT and AST 
were slightly increased compared to the first blood sample, but re-
mained within reference levels. I still was in good general health.
Conclusion: Unfortunately, my owner did not present me to the vets 
in the first hours and days after progesterone ingestion, so that they 
could not determine my progesterone concentrations right after 
ingestion. They think it might have been quite high. My body was 
obviously able to metabolize and excrete progesterone within a few 
days. My owner said she had not observed any clinical side effects.

The vets said that one report about a cat that showed signs of seda-
tion after a potential progesterone intoxication had been published 
(1). In addition, some authors who studied the effect of high proges-
terone doses on humans concluded that modified sleep patterns (2) 
and a sedative and anxiolytic effect are possible (3).
I cannot say that all other dogs are as cool as I am, but at least I expe-
rienced no visible side effects. Let′s see what I will try next .
References: 1) Dhumeaux, MP et al., J Feline Med Surg 2010: 
12(10):811–3.
2) Friess E. et al., Am J Physiol. 1997;272:E885–E891.
3) Bitran D. et al. J Neuroendocrinol. 1995;7:171–177.
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Introduction and aim: The main reasons to induce temporary infer-
tility in tomcats are undoubtedly unwanted urine marking, vocaliza-
tion, other behavioural changes and poor appetite. Suprelorin® is a 
hormone implant used to induce temporary infertility. The implant 
contains deslorelin, a synthetic gonadotropin-releasing hormone 
agonist seven times more potent than natural GnRH. In cats all use 
of Suprelorin® is off-label, but the implant has been used in both 
males and females quite extensively. It seems to be very promising 
method for controlling domestic cat reproduction, but so far all the 
research has been done in laboratory environment and with quite 
small n-numbers. Deslorelin is mostly used by cat breeders wishing 
to remove a cat from breeding temporarily, for cats with increased 
anesthesia risk or in areas without access to surgical facilities.
Materials and methods: Study was done as an online survey to cat 
owners who have used the implant on their tomcats. Survey was 
distributed through different cat breeder groups and organizations.
Results: In total 486 answers were given from 28 countries and 31 
different breeds. 97% of the answers came from Europe. Average 
age at implantation was 24.1 ± 14.6 months. 70.8% of the cats had 
offspring before the implant and 66.5% of the cats had offspring 
after the implant. Only 74.5% of all the cats were actually used in 
breeding after the implant and 89.2% of those cats got offspring after 
the implant. On average the effect lasted for 14.8 ± 6.0 months (no 
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statistical difference between 4.7 mg and 9.4 mg implants, 14.5 ± 5.6 
vs. 17.8 ± 8.5 respectively). Some of the cats were neutered after the 
implant due to excessive urine marking before fertility returned and 
some of the cats were still unable to produce kittens 4 years after the 
implant was inserted. The implant significantly reduced (p < 0.0001) 
urine marking, vocalization, aggressiveness, restlessness and weight 
loss. Smell of urine decreased in 87% and size of testicles decreased 
in 91% of the cats. Weight gain during the implant was reported in 
77.5% of the cats. The implant had no observable effect in 2.7% of 
the cats and 19.5% showed mating activity towards females in heat 
even without any other signs of stud behaviour. 5.3% of the cats got 
offspring during the time when no stud behaviour was shown. In 2 
cases deformed offspring were born shortly after the implant, but 
later one of them got normal offspring again. 30% of the cats had 2 
implants and in 45.9% of the cats the effect lasted same as first one, 
in 17% of the cats the effect lasted longer than the first and in 27.4% 
the effect ended earlier. 93% of owners had positive overall experi-
ence of the implant.
Conclusions: In conclusion, the implant is easy to use and it can be 
used to induce temporary infertility in tomcats. However, the im-
plant is not 100% effective and even if they don't show any stud 
behaviour, tomcats with the implant should be kept separated from 
females they are not allowed to mate.

006 | Feline testicular ultrasonogram before 
and after spermatogenic arrest
F D′Francesco; M Lopez Merlo; C Lapuente; PG Blanco;  
C Gobello
Laboratory of Reproductive Physiology, Faculty of Veterinary Sciences, National 
University of La Plata & CONICET, Argentina 
E-mail: cgobello@fcv.unlp.edu.ar

Introduction and aim: Two-dimensional ultrasonography has 
been widely used in the male andrological exam. The avail-
ability of high-frequency and resolution equipment permits 
the accurate evaluation of the cellular composition of a tissue. 
Additionally, digital image analysis supports ultrasound findings 
to be an objective, quantifiable tool. Thus, echogenicity i.e. pixel 
intensity is described in terms of numerical values which range 
from 0 (absolute black) to 255 (absolute white) and heteroge-
neity in terms of pixel standard deviation of a tissue (1). These 
evaluations have been mainly carried out in farm animals′ tes-
tes (2). Fine tuning of this technique in feline species may con-
tribute to the improvement of cat reproduction. To describe the 
normal and abnormal feline testicular ultrasonogram findings, a 
pharmacological model of spermatogenic arrest was used. For 
this purpose a potent gonadotrophin releasing hormone (GnRH) 
antagonist (acyline), for which deleterious effects on feline sper-
matogenesis have previously been described (3), was selected as 
the disruptor.

Materials and methods: Five, 1 to 4 years old, cross-bred fertile 
cats were administered acyline 330 μg/kg SC once a week for 4 
consecutive weeks. Testicular ultrasound evaluations of these 
cats were carried out one week before treatment (Pre) and one 
week after the last antagonist administration (Post) were under-
taken by a single experienced evaluator using a real time B-mode 
ultrasound machine (Toshiba Nemio XG, Japan) with a 14 MHz lin-
eal transducer. All machine settings were established at the first 
examination according to best image quality and remained unal-
tered for all remaining examinations (Gain: 100, focal depth: 2 cm). 
Acoustic  gel was applied to the  transducer and coupled directly 
to the clipped scrotum with minimum pressure to obtain the im-
ages. The testes were imaged in the longitudinal and transverse 
planes and dimensions were obtained from frozen images, using 
the ultrasound callipers. Total testicular volume was also calcu-
lated as described by Linn et al. (2009; 4). In the frozen digital 
images (jpg of 640  ×  480 pixels) of the longitudinal sections, 3 
regions of interest (ROI, 1 mm2) were selected, between the cen-
tral mediastinum and the testicular capsule (12 ROI/cat). Within 
each ROI the echogenicity and the heterogeneity of the testicular 
parenchyma were analyzed using Image J software (5, National 
Institutes of Health, Bethesda, Maryland, USA. Pre and Post ROI 
values as well as testicular volume were compared by a paired t 
test after normality was confirmed by Kolmogorov and Smirnov 
test. The level of significance was set at p < 0.05.
Results: Testicular volume (cc; 1.03 ± 0.09 vs. 0.86 ± 0.1; < 0.05) and 
parenchyma echogenicity (89.72 ± 12.90 vs. 84.70 ± 12.6; p < 0.05) 
but not its heterogeneity (13.97 ± 2.12 vs. 14.01 ± 2.33; p > 0.1) di-
minished after the GnRH antagonist treatment.
Conclusions: Quantitative analysis of ultrasonographic images of the 
cat testis could become a potentially useful tool in the diagnosis of 
spermatogenesis disruption. Further studies are being conducted.
References: 1) Giffin et al., Exp Biol Med 2009;234: 794–801.
2) Brito et al., Theriogenology 2012;78):69–76.
3) Garcia Romero et al., Vet J. 2012; 193:279–282.
4) Lin et al., Androl. 2009; 30:685–689.
5) England et al., Reprod Domest Anim. 2017; 52:202–207.

007 | Acute gangrenous mastitis in the bitch 
with clinical signs of sepsis
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Introduction and aim: Acute mastitis in a dam is the most common 
and severe post-partum inflammation of mammary glands. The dis-
ease is usually of bacterial origin occurring early in lactation and 
sporadically in the weaning process or pseudopregnancy (1). Clinical 
signs vary from mild local inflammation and local skin changes to 
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a debilitating acute condition with sepsis. This case report aims to 
describe gangrenous mastitis in a lactating dam as a cause of sepsis, 
alert veterinarians to the importance of early mastitis treatment and 
sepsis recognition and management, and to discuss a snakebite as a 
possible additional explanation for gross pathological changes in the 
inguinal mammary glands.
Clinical case: A 4-year-old primiparous Belgian Tervuren female was 
referred in lateral recumbency after acute onset of clinical signs. The 
dog experienced cardiac arrest and was resuscitated immediately. 
Afterwards, the pulse rate was 170 bpm, occasionally barely palpa-
ble. Electrocardiogram monitoring showed frequent supraventricu-
lar extrasystoles in addition to tachycardia. The main arterial blood 
pressure was 65–68 mm Hg but increased gradually the following 
day. Respiration was rapid and superficial. Mucous membranes were 
pale. Body temperature was 38.8–41.0°C. Diffuse gangrenous skin 
lesions were observed with most prominent changes in the inguinal 
mammary glands area. All the affected glands expressed yellowish 
to sanguineous changes in the colour of the milk. Microbiological 
examination of acquired midstream milk samples revealed a pure 
culture of haemolytic Escherichia coli (E.coli) and acute gangrenous 
mastitis with sepsis was diagnosed. Microscopically, we identified 
bacteria intra- and extracellularly with neutrophils and macrophages. 
The dam partially recovered after several days of intensive care and 
repetitive surgical removal of necrotic skin and subjacent tissue. 
Nevertheless, considering animal welfare, euthanasia was indicated 
4 weeks after the disease onset due to irreversible proliferation and 
erosions in the oesophageal mucosal layer, with a subsequent stric-
ture in the distal part of the oesophagus. In our own case, observa-
tion of the snake in the garden queries possible venomous snakebite 
interference.
Discussion: This case reports gangrenous mastitis interfered with 
sepsis. Gangrenous mastitis in the bitch is usually a consequence 
of inadequate acute mastitis treatment (1). Albeit rare, it can trig-
ger sepsis. Microbial agents frequently isolated from septic milk are 
staphylococci, E.coli and streptococci (2, 3). When the immune sys-
tem omits to provide an adequate response to a microbial trigger, 
a cascade of clinical signs better known as systemic inflammatory 
response syndrome (SIRS) occurs. Gram-negative enteric bacte-
ria are the best-described and most common cause of sepsis (4). 
Although sepsis is a potentially life-threatening complication to dif-
ferent infectious diseases in a dog including mastitis, interference of 
these two conditions has been sparsely described in the literature. 
Described oesophageal changes could be attributed to a complica-
tion of anaesthesia induced for gland drainage attempt but also to 
the fact that sepsis may lead to clinically significant upper gastroin-
testinal bleeding (5).
Keywords: Mammary gland inflammation, sepsis, SIRS, canine, lacta-
tion, dam.
References: 1) Johnston SD, Root Kustritz MV, Olson PNS: Canine 
and Feline Theriogenology, vol. 1.; 2001.
2) Nelson RW, Couto GC: Small Animal Internal Medicine, vol. 4; 
2008.

3) Kuhn G, Pohl S, Hingst V: Elevation of the bacteriological content 
of milk of clinically unaffected lactating bitches of a canine research 
stock. Berliner und Münchener tierärztliche Wochenschrift 1991, 
104(4):130–133.
4) Elise MB, Cynthia OM: Sepsis. In: Small Animal Critical Care 
Medicine. edn. St. Louis, Mo.: Saunders/Elsevier; 2009.
5) Cook D, Heyland D, Griffith L, Cook R, Marshall J, Pagliarello 
J: Risk factors for clinically important upper gastrointesti-
nal bleeding in patients requiring mechanical ventilation. 
Canadian Critical Care Trials Group. Critical care medicine 1999, 
27(12):2812–2817.

008 | Anti-Müllerian hormone in young 
queens: Preliminary report
C Lapuente; F D′Francesco; M Lopez Merlo; C Marchetti;  
PG Blanco; C Gobello
Laboratory of Reproductive Physiology, Faculty of Veterinary Sciences, National 
University of La Plata & CONICET, Argentina 
E-mail: cgobello@fcv.unlp.edu.ar

Introduction and aim: Anti-Müllerian hormone (AMH) is a glyco-
protein belonging to the transforming growth factors (TGF-β). In 
females, AMH is secreted by granulosa cells of small follicles in the 
ovary. Anti-Müllerian hormone serum concentrations have shown to 
represent the ovarian follicular reserve and the response to stimula-
tion in assisted reproductive technologies in women, laboratory and 
production animals. Evaluation of AMH might also be useful for diag-
nosing of gonadal pathologies and response to contraceptive treat-
ments. Up to the authors′ knowledge, only 4 investigations of AMH 
have involved female domestic cats. Half of them have been carried 
out to demonstrate that AMH is useful to distinguish intact from 
gonadectomized cats (1,2), one to describe abnormal concentrations 
in a case of granulosa cell tumor (3) and other to predict  the  suc-
cess of oocyte  in vitro maturation (4). Nothing is known about the 
normal reference interval during reproductive “prime”, the effect of 
the estrus cycle, body weight, age or photoperiod on AMH in the 
female cat. It was, therefore our objective to describe these aspects 
of AMH in young queens.
Materials and methods: Twenty-two, post-pubertal, 7 to 48 months 
old (mean 19.9 months), short-hair intact female cats were included 
in this study from June 2018 to March 2019 (9.8 to 14.30 light hours/
day). The queens were healthy, privately owned and kept under out-
doors- indoors home environments in the city of La Plata (34º South 
latitude and 57º West longitude), Argentina.
A single blood sample was collected from the jugular vein. Serum 
was stored frozen at −70°C until AMH and progesterone (P4; Elecsys 
Progesterone III, Roche Diagnostics, Mannheim, Germany) analysis. 
For AMH, an electrochemiluminescence immunoassay, Elecsys®, 
Cobas, Roche Diagnostics International Ltd., Switzerland) was used 
according to the manufacturer instructions. The sensibility and the 
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intraassay CV of the kit were 0.01 n/mL and < 5%, respectively. The 
stage of the estrus cycle (follicular phase, luteal phase or anestrus) 
was determined by observation of sexual behavior, vaginal cytology 
and P4 serum values.
Normality of AMH serum values was confirmed by Kolmogorov and 
Smirnov test. Anti-Müllerian hormone concentrations were statisti-
cally described and analyzed by analysis of variance including the 
main effects of estrus cycle, body weight, age and light hours per 
day. The level of significance was set at p < 0.05.
Results: Mean ± SD AMH serum concentrations were 5.43 ± 2.58 ng/
mL with a range of 1.62 to 11.61 ng/mL. Similar mean values (9.27 ng/
mL and 4.3 ng/mL for queens younger and older than 12 months, 
respectively) were described in a previous study using the same hor-
mone assay (4). No effect of estrus cycle, body weight, age and light 
hours per day could be detected in this preliminary study in young 
queens (p > 0.1).
Conclusions: In spite of the quite homogenous group of cats, a large 
variability in AMH serum concentrations was found among these fe-
male cats. Further work in larger populations of queens is necessary 
to unveil the factors that affect AMH values during female repro-
ductive “prime”.
References: (1) Axnér E, Ström Holst B.. Theriogenology. 2015; 
83:817–21.
(2) Place et al. J Vet Diagn Invest. 2011; 23: 524–7.
(3) Heaps et al., JFMS Open Rep. 2017;3:2055116917722701.
(4) Snoeck et al., Reprod Domest Anim. 2017; 52:98–102.

010 | Comparison of the quantification of 
membrane-intact canine spermatozoa after a 
fluorescent computer-assisted spermatozoal 
quantification method, manual counting after 
nigrosin-eosin staining and manual counting after 
CFDA-PI staining
J Watts
Animal Reproduction Australia Pty Ltd, 133 Market Road, Werribee 3030, 
Victoria, Australia 
E-mail: j.watts@mac.com

Introduction and aim: The aim of this study was to compare the as-
sessment of membrane integrity in canine spermatozoa using a newly 
developed and recently described method of fluorescent computer-
assisted spermatozoal quantification (CASQ) after propidium iodide 
(PI) staining with manual counting after nigrosin-eosin (NE) staining, 
and after fluorescent staining with 6-carboxyfluorescein diacetate 
(CFDA) and PI.
Materials and methods: Firstly, CASQ was used to count 
membrane-disrupted spermatozoa (MDS) in both an untreated 
sample and a completely membrane-disrupted sample as described 
previously (1). The percentage of membrane-intact spermatozoa 

(MIS) in the sample was then calculated: (Total count − Untreated 
sample count) ÷ Total count × 100. Secondly, spermatozoa were 
stained with one-step NE stain (Society for Theriogenology), then 
at least 100 spermatozoa were manually examined under x1000 
magnification and classified as MDS (stained with eosin) or MIS 
(non-stained). Thirdly, spermatozoa were stained with CFDA/PI 
stain using previously described methods (2), then at least 200 
spermatozoa were manually examined under x1000 magnification 
and classified as MIS or MDS. Each spermatozoon was classified 
as membrane-intact only if it was stained completely green. The 
spermatozoon was classified as membrane-disrupted if it had been 
stained red with PI. Analysis was performed on both fresh (n = 6) 
and thawed cryopreserved (n  =  102) canine semen. The CFDA/
PI technique was assumed to be the most reliable technique and 
therefore data was subsequently analysed to measure the agree-
ment between the CASQ and NE methods with the CFDA/PI 
technique using Bland-Altman methodology. Data were analysed 
together and subdivided into samples with ≥85% MIS and <85% 
MIS.
Results: The mean MIS% was similar (<3.6% difference) for the 
CASQ and CFDA/PI methods for all samples, and when the MIS% 
was ≥ 85% in the NE technique. The MIS% was higher for NE com-
pared to CFDA/PI techniques in pooled samples and in samples with 
a MIS% <85% (Table 1). The agreement between methods was rea-
sonable (within ± 16.5%) when the MIS% was ≥ 85% (Table 1). The 
agreement was unsatisfactory (>±25%) when the MIS% was < 85% 
(Table 1).

Conclusions: The generally higher MIS% seen with NE methodol-
ogy compared to fluorescent staining at MIS% <85% has been 
seen previously (1, 3). A similar lack of agreement at low MIS% 
between a NucleoCounter® SP-100 (which uses PI staining) and 
a SYBR-14/PI method has been seen in stallions (3). Both the 
CASQ and CFDA/PI methods had similar mean %MIS, and varia-
tions between the two techniques appeared to be spread evenly 

Figure 1. Percentage of membrane-intact spermatozoa using manual 
counting after CFDA/PI staining and using CASQ after PI staining, 
with a line of equality.
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(Figure 1). Therefore, it may be possible that the agreement be-
tween the two methods can be improved with further refinement 
of the CASQ method. However, it should be remembered that the 
CFDA/PI and the CASQ methods may be performing two differ-
ent assessments on the cell membrane so the results may always 
differ. All three methodologies give similar results at high MIS% 
(>85%) but not at MIS < 85%. Therefore, when reporting the per-
centage of MIS, it is very important to specify which methodol-
ogy was used.

References: 1) J.R. Watts, Comparison of a fluorescent computer-
assisted spermatozoal quantification method to nigrosin-eosin stain-
ing for the quantification of canine membrane-intact spermatozoa 
21st EVSSAR CONGRESS, Venice, Italy, 2018, pp. 150–151.
2) A.I. Pena, et al., Viability assessment of dog spermatozoa using 
flow cytometry, Theriogenology 50(8) (1998) 1211–20.
3) M.L. Foster, et al., Comparison of methods for assessing integ-
rity of equine sperm membranes, Theriogenology 76(2) (2011) 
334–41.

TA B L E  1 .  The mean difference and agreement of membrane-intact spermatozoa (MIS) measured with CASQ and nigrosin-eosin staining 
compared to manual counting after CFDA/PI staining.

CASQ Nigrosin-eosin

Mean % of MIS (Mean ± SE)
Limits of agreement 
(95%) Mean % of MIS (Mean ± SE)

Limits of agree-
ment (95%)

All samples 2.2 ± 1.3 (n = 100) −24.2 to 28.5 −9.6 ± 1.9 (n = 108) −48.4 to 29.1

Samples ≥ 85% MI 3.3 ± 2.2 (n = 9) −9.7 to 16.4 −3.5 ± 2.0 (n = 9) −15.7 to 8.7

Samples < 85% MI 2.1 ± 1.4 (n = 91) −25.3 to 29.4 −10.2 ± 2.0 (n = 99) −50.3 to 29.9

011 | Comparison of the quality of 
cryopreserved canine semen after thawing into 
an isotonic standard thaw medium and into the 
original hypertonic freezing medium
J Watts
Animal Reproduction Australia Pty Ltd, 133 Market Road, Werribee 3030, 
Victoria, Australia 
E-mail: j.watts@mac.com

Introduction and aim: The aim of this study was to determine 
whether reducing hypoosmotic shock at thawing would improve the 
post-thaw quality of cryopreserved, canine semen.
Materials and methods: One batch of Andersen's buffer with egg 
yolk (EYT, final concentration of glycerol 6.4%) was prepared for all 
of the experiments and stored at −20°C, and the osmolarity was 
measured in duplicate. The semen was cryopreserved into 0.5 mL 
straws after a dilution of 1:4 v/v in EYT. One batch of isotonic fruc-
tose control thaw media (THAW) was prepared according to the 
Uppsala protocol, stored at −20°C and used for all samples. EYT 
and THAW were thawed at 37 degrees C and maintained at that 
temperature in a water bath. To replicate the osmolality of frozen 
semen, the EYT was diluted 4:1 v/v with THAW and this diluted 
solution was used to thaw the spermatozoa. Two straws of semen 
were rapidly thawed at 70 degrees C for 8  seconds. One straw 
was emptied into 2 mL of the warm diluted EYT and the other into 
the THAW. The diluted semen was maintained at 37 degrees C in 
a water bath. Measurements of subjective motility (MOT%), VSL 
and VCL (of only the fast-moving spermatozoa) using CASA and the 
percentage of membrane intact spermatozoa (MIS%, counting 200 
cells after CFDA/PI staining), were taken at 5, 60 and 120 minutes. 

Morphology was also measured at 5  minutes after nigrosin-eosin 
staining. Statistical analysis was performed using a 3-way ANOVA 
on the effects of the contributing dog, thaw medium and time on 
MOT%, VSL and VCL and MIS%, and a 2-way ANOVA on the effects 
of the contributor and thaw medium on morphology using the pro-
gramme Minitab 17. Differences in the data were further analysed 
using a Fisher's least significant difference test with a 95% confi-
dence level.
Results: The osmolality of the EYT was 1538 mOsmol/kg and the 
osmolality of the THAW medium was 311 mOsmol/kg. Therefore, 
the final EYT parameters would have been an osmolality of 
1293 mOsmol/kg and a glycerol concentration of 5.12%. Semen 
samples were collected from five different contributing dogs and 
each sample was cryopreserved into batches of at least 10 straws. 
There was an effect of contributor (p < 0.000) on MOT% MIS%, 
morphology, VSL and VCL. There were no significant differences 
detected due to the type of medium on MOT% (p = 0.148), MIS% 
(p  =  0.094) and morphology (p  =  0.110). However, the VSL and 
VCL were higher (p < 0.000) in THAW than in EYT (Table 1). There 
was an effect of time (p < 0.002) on MOT%, MIS%, VSL and VCL 
(Table 1).
Conclusions: There was a significant osmotic gradient between 
the cryopreserved semen and THAW media and this would have 
exerted osmotic stress on the spermatozoa at the time of thawing. 
Although a reduction of hypoosmotic shock improved the qual-
ity of cryopreserved human spermatozoa (1), this effect was not 
observed in this study. The lack of benefit seen could be due to 
the relative resistance of canine spermatozoa to osmotic shock or 
to the presence of glycerol in the EYT medium which has toxic 
effects on spermatozoa (2). The highly permeable glycerol was 
included in the EYT thaw medium at the same concentration as 
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in the cryopreserved semen to stop its rapid movement across 
the cellular membrane which would change the osmolality of the 
thaw media and spermatozoa. Possible reasons for the lower VSL 
and VCL seen in EYT compared to THAW media include the lower 
cellular spermatozoal volume seen in hyperosmotic solutions re-
sulting in less fluid displacement of the flagellum, and increased 
viscosity of the EYT compared to the THAW media. Further in-
vestigation would be needed to determine any benefit in reducing 
hypoosmotic shock in cryopreserved, canine spermatozoa at the 
time of thawing.
References: 1) D.Y. Gao, et al., Prevention of osmotic injury to human 
spermatozoa during addition and removal of glycerol, Hum Reprod 
10(5) (1995) 1109–22.
2) G.C.W. England, The Cryopreservation of Dog Semen, Fellowship, 
Royal College of Veterinary Surgeons, 1992.

TA B L E  1 .    Effect of treatment and time on the parameters 
measured in this study. Data presented are mean values. Values 
with different superscripts are different (confidence level 95%, 
Fisher's least significant difference test).

Measurement Time group (minutes)

MOT%

 Treatment 5 60 120

 EYT 75.8A 33.6B 21.2C

 THAW 71.0A 40.6D 26.0C

MIS%

 Treatment 5 60 120

 EYT 65.4A 40.4B 35.6C

 THAW 62.2A 44.3B 41.1B

VSL

 Treatment 5 60 120

 EYT 54.2A 44.4B 41.0B

 THAW 64.8C 50.2A 50.4A

VCL

 Treatment 5 60 120

 EYT 108.7A 110.7A 106.3A

 THAW 149.3B 166.8C 162.8C
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Introduction: Benign and malignant tumours of the mammary gland 
occur frequently in intact older bitches and are the most common 
type of cancer accounting for approximately 50% of tumours in 

bitches (1,2). Non-invasive, reliable and fast diagnostic techniques 
are required and blood-based tests are perfectly suited for this pur-
pose. The aim of this study was to identify the diagnostic potential of 
CD20 and CD45RA as biomarkers in serum samples obtained from 
mammary tumour-bearing bitches.
Material and methods: In the present study, 30 bitches were 
included and split into 3 different groups: healthy (n  =  3), be-
nign mammary tumour (n  =  13) and malignant mammary tu-
mour (n = 14). CD20 and CD45RA expression in serum samples 
from each bitch was evaluated by Western blotting techniques. 
Obtained data were statistically analysed by means of two-sided 
Welch T-test.
Results: Our results showed a significant (p < 0.05) increase in CD20 
expression in serum samples from healthy, benign and malignant 
groups (0.44 ± 0.03, 0.83 ± 0.45 and 1.59 ± 1.03, expressed in arbi-
trary units, in healthy, benign and malignant tumours, respectively). 
No statistical difference in CD45RA expression among healthy, be-
nign and malignant samples was observed.
Discussion: CD20 and CD45RA were selected as they might help to 
elucidate the role of T- and B-cells during tumorigenesis as also serve 
as potential prognostic markers. Results suggest that CD20 could 
be used as possible biomarker of malignancy in canine mammary 
tumours. Benign and malignant samples have more heterogeneous 
expression of CD20 compared to healthy group. It can be explained 
through the different tumour types contained in each group. On the 
other hand, the sample size of healthy group was smaller than benign 
and malignant groups. To achieve improved statistical significance 
the sample size for each group should be increased. In addition, such 
heterogeneity within the same group indicates the differences on 
molecular level even though the tumours diagnosed and treated as 
the same disease confirming the urgency to improve cancer diagno-
sis using novel biomarkers. The immune system can positively and 
negatively influence tumorigenesis. Human breast carcinomas are 
frequently infiltrated by inflammatory cells (including CD20 positive 
B-cells) secreting considerable amounts of cytokines which regulate 
the activity of both immune and neoplastic cells. As both human and 
canine cancers have many similarities in regards to their immune sys-
tem, cytokine, chemokine and CD-marker signatures may prove to 
be very helpful to establish stratification methods for canine mam-
mary tumours.
References: 1) Novosad C A. Clinical Techniques in Small Animal 
Practice 2003. 18(2):107–109.
2) Sorenmo KU, Worley DR, Goldschmidt MH. 2013. Small Animal 
Clinical Oncology 5:538–556.
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Introduction: Superfecundation is defined as the fertilization of two 
or more ova by spermatozoa from different males in the same oes-
trus. This phenomenon has been generally accepted as a proven fact 
in queens although it has been scarcely studied (1, 2).
Material and methods: In the present study, five feral queens 
belonging to a neutering program of stray cats were included. 
Ovariohysterectomies were routinely performed by mid-line lapa-
rotomy. Hepatic samples from each foetus, as well as a blood sample 
in an EDTA tube from each dam, were collected and kept frozen at 
−80°C until DNA analyses were performed. DNA analyses were per-
formed using the technique of polymorphic microsatellite markers. 
This technique analyses 9 autosomal markers and compares the gen-
otypes obtained from the mother and the foetuses, allowing to de-
termine the presence of more than one father. In addition, an extra 
marker to determine the sex of the foetuses was included. Data were 
statistically analysed by means of a χ2 test.
Results: Three of the 5 (60%) queens included in the present study 
presented superfecundation. No statistical difference between su-
perfecundation, and monoparent fecundation was observed. When 
the sex of the foetuses was evaluated, 3/5 queens carried only fe-
males foetuses. The remaining queens, one was carrying 2/6 males 
foetuses and the other one 1/5 male foetuses. Thus, of a total of 25 
foetuses, only 3 were male.
Discussion: This preliminary study brings to light that superfecun-
dation is a fact in feral queens. This result is, up to some point, 
expectable due to the specific characteristics of feline reproduc-
tive physiology. The percentage in the present study is lower than 
those observed in previous studies that ranged from 70% to 80% 
(1,2). This difference could be due to human control on reproduc-
tion even in feral animals. In this sense, our neutering program 
has been running for several years and includes both feral females 
and males. That implies a descending number of possible available 
males, decreasing thus the probability of superfecundation. One 
weak aspect of the study is the low number of females included, 
which definitely needs to be increased to obtain a more accurate 
vision of superfecundation in feline feral population. It is notewor-
thy that most litters were only formed by female foetuses, and 
those of mixed sexes showed higher percentages of female foe-
tuses as well.
References: 1) Say L, Pontier D, Natoli E. Proc R Soc B Biol Sci 1999. 
266(1433):2071–2074.
2) Natoli E, schmid M, Say L, Pontier D. Ethology 2007 113(3):283–289.
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Triplex Doppler ultrasonography to study the uterine arteries is 
widely used in human medicine to assess the fetal condition[1]. 
Haemodynamics of uterine vascularization is modified throughout 
pregnancy to meet the increasing demand of the growing fetuses. 
Blanco et al. have observed a progressive decrease in the resistiv-
ity and pulsatility indexes of the uterine arteries[2]. The aim of our 
study was to confirm this tendency in a larger number of bitches, to 
evaluate differences between bitches of different sizes and to study 
eventual pathological pregnancies.
Materials and methods: 44 bitches were included. All bitches were 
monitored during the estrous period to determine ovulation. Every 
10 days from ovulation to 50 days post-ovulation, resistivity (RI) and 
pulsatility (PI) indexes of the right uterine artery (LOGIC F8, Scil, 
General Electric Healthcare) were performed together with usual 
assessment of fetal development and viability and follow up of the 
luteal function. At least 3 measurements of RI and PI per examina-
tion were obtained, always on the right artery (since no significant 
difference was observed between the two arteries in the published 
work[3]), and the mean value was calculated. Bitches were classi-
fied as pregnant (33/44) or not pregnant (11/44). Of these bitches, 
4 categories were defined according to their weight: small (<10 kg), 
medium (11–25 kg), large (26–40 kg) and giant breeds (>41 kg). 6/33 
pregnancies were retrospectively classified as abnormal (loss of 
more than 10% of the embryos [4]).
Results: Repartition of bitches were as followed: small: 8/44 total 
bitches but 5/27 normal pregnancies ([3–4] puppies); medium: 13/44 
(11/27, [2–9]); large: 13/44 (6/27, [4–8]) and giant: 10/44 (5/27, [5–
15]). In all bitches, throughout pregnancy, we observed a decrease 
of RI and PI, with these values being significantly (p < 0.0001) lower 
for pregnant bitches from 30 days post-ovulation. The RI and PI did 
not significantly vary with the size of the bitches. Also, we couldn't 
determine a significant impact of abnormal pregnancies on RI and 
PI (p  =  0.48) but this may be due to the low number of abnormal 
pregnancies (6/33).
Discussion: To the best of our knowledge, this is the first study of 
this scale comparing bitches of different sizes. Nevertheless, Batista 
et al. suggested the existence of a difference between their values 
of RI and PI of uterine arteries in small breeds to the literature data 
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in other breeds[5]. Moreover, we observed a significant difference 
between pregnant and non pregnant bitches from 30  days post-
ovulation. It could be interesting to confirm this tendency and to 
determine a more precise threshold with an even larger sample of 
bitches.
References: [1] Velauthar L et al., Ultrasound Obstet Gynecol 
2014;43:500–7.
[2] Blanco PG et al., J Ultrasound Med Off J Am Inst Ultrasound Med 
2008;27:1745–50.
[3] Freeman SL et al., Vet J 2013;197:205–10.
[4] England et al., Theriogenology 2006;1694–1698.
[5] Batista PR et al., Theriogenology 2018;114:81–4.
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Introduction and aim: Identification of factors involved in kitten 
mortality is essential to improve their chances of survival. In canine 
species, low birth weight has been identified as an important risk 
factor for neonatal mortality (1). The objectives of this study were 
to evaluate the impact of birth weight on kitten mortality between 
birth and two months of age and to determine by breed, the critical 
thresholds of birth weight defining kittens at higher risk of death 
during this period.
Materials and methods: Weight, litter size, sex of kittens and date 
of parturition have been recorded by breeders and retrospectively 
collected on a voluntary basis. Only kittens from French catteries, 
with known birth weight and known status at two months (dead or 
alive) were included. First, generalized mixed models were fitted to 
determine factors affecting mortality during two different periods: 
0–2 days and 2 days–2 months. The fixed-effects introduced in the 
models were: birth weight, litter size (total number of kittens born 
alive), litter heterogeneity (within-litter variation of birth weight, 
expressed as the coefficient of variation CV, ratio of the standard 
deviation to the mean), season of parturition and early growth rate 
(calculated, using the formula [(weight at 2 days – weight at birth) ÷ 
weight at birth × 100]; only for the period 2 days–2 months). Cattery 
and queen were introduced as random effects to deal with the non-
independence of kittens sharing the same cattery and the same 
mother. Receiver operating characteristic (ROC) curves were used 
to identify optimal cut-off values for birth weight regarding mortal-
ity during the first two months of life specifically for each breed in-
cluded. Areas under the ROC curves were calculated to estimate the 

ability of birth weight to discriminate between kittens of different 
status, i.e. dead or alive at two months of life.
Results: A total of 4152 live-born kittens from 13 breeds, 1106 lit-
ters and 136 French catteries were included. Sex ratio was 1.2 (1795 
males to 1560 females). A total of 6.8% (95% confidence interval, 
95% CI: 6–7.7) of live-born kittens died during the first two months 
after birth with significant variations between breeds (from 0% in 
Ragdoll to 15% in Russian Blue). From all parameters evaluated be-
tween 0–2  days, only birth weight was associated with mortality 
(p < 0.001). Mortality was significantly higher in kittens with birth 
weight lower than the first quartile: 14.2% (95%CI: 12.3–16.6) vs. 
4.4% (3.6–5.2). Mortality between 2 days and 2 months of life was 
influenced by birth weight and early growth rate (both p < 0.001). 
During this period, mortality was significantly higher in kittens with 
birth weight lower than the first quartile: 8% (95%CI: 6.3–10) vs. 3% 
(95%CI: 2.4–3.7). Kittens with low birth weight and poor early growth 
rate (both parameters lower than the first quartile) were at higher 
risk of death between 2  days and 2  months after birth compared 
to kittens from other categories: mortality rate at 13.3% (95%CI: 
9–18.7) and 3.8% (95%CI: 3.1–4.6). Birth weight critical thresholds 
have been established in 7 breeds (for which AUC ≥ 0.7): Abyssinian/
Somali, 95 g; British group, 103 g; Chartreux, 107 g; Egyptian Mau, 
85 g; Maine Coon, 120 g; Oriental group, 77 g; Russian Blue, 95 g. 
Interestingly, two breeds can have a similar birth weight distribu-
tion but significantly different critical thresholds (Oriental group vs. 
Abyssinian/Somali for example).
Conclusions: Birth weight critical thresholds, established in 7 breeds, 
would allow the identification of kittens with higher risk of mortality 
in order to provide them with appropriate nursing and medical care.
Reference: 1) A. Mugnier et al., 21th EVSSAR Congress. Venice, Italy. 
22–23 June 2018. p. 128.
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Introduction and aim: Overweight, affecting 20–40% of the general 
canine population, is a growing global health concern since it pro-
motes the development of numerous other diseases and decreases 
quality of life together with life span (1). Numerous risk factors for 
obesity have been described in the literature including genetics, 
sexual status, the amount of physical activity and the diet type (2). 
In human, several studies highlight the importance of the early-life 
environment in the development of adulthood overweight (3). The 
aim of this study was to analyse the association between neonatal 
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factors and overweight at adulthood in a population of pure breed 
Labradors.
Materials and methods: The data collection was conducted on dogs 
born within the same French breeding kennel (CESECAH, Lezoux, 
France). For each dog, information about neonatal period (birth 
weight, growth rate between birth and Day 2 and between Day 2 
and Day 21) was recorded throughout a questionnaire. General in-
formation about dogs (sex, age, sterilization status, “Food motiva-
tion” score (4) …), their life style (age of owner, walking duration per 
day…) was also recorded. Body condition score (BCS) was evaluated 
using the 9-point scale (5). After univariate analyses, only param-
eters with p-value lower than 0.20 or parameters with biological 
relevance were kept for multivariate analysis model, i.e. sterilisation 
(Yes/No), age of owner, “Food motivation” score, birth weight and 
growth rates (between birth and Day 2 and between Day 2 and Day 
21). A generalized linear model was then fitted to determine factors 
affecting overweight (BCS > 6).
Results: A total of 85 Labradors (20 males and 65 females) raised 
under similar environmental conditions until two months of age were 
included in the present study. Dogs were from 6 months to 13 years 
of age (median: 3.8  years). The overall prevalence of overweight 
(BCS > 6) was 44% (95% confidence interval, 95% CI: 32–56). The 
main risk factor was the neutering (p = 0.009; relative risk RR: 3.5, CI: 
1.8–7.1). For neutered dogs (males and females, n = 28), growth rate 
between 2 and 21 days was significantly associated with overweight 
(p < 0.001). Birth weight and “Food motivation” score tended to be 
significant (p = 0.079 and 0.074 respectively). Neutered dogs with a 
2–21 days growth rate over 248% or a birth weight under 415 grams 
were at higher risk of overweight at adulthood than others (RR: 2.1, 
CI: 1.1–4.3 and RR: 1.7, CI: 0.8–3.8, respectively). A “Food motiva-
tion” score in the lowest values (low food-motivation) increased the 
risk of overweight.
Conclusions: These results suggest an influence of neonatal fac-
tors on the risk of overweight in addition to adult factors. Low birth 
weight puppies with high 2–21 days growth rate could be more sus-
ceptible to become overweight. More studies are needed to explore 
this relationship, to identify early-life predictive factors for canine 
overweight and obesity and to quantify the relative impact of early 
risk factors and environmental factors. These findings should help 
to reduce the current high prevalence of overweight and thus to im-
prove health and welfare of companion dogs throughout an early 
management of puppies (from birth).
References: 1) A. German, J. Nutr. 2006; 136,1940S–1946S.
2) L. Colliard et al., J. Nutr. 2006; 136, 1951S–1954S.
3) A.L. Fowden et al., Physiology 2006; 21, 29–37.
4) Raffan et al., PeerJ 2015; 3:e1278.
5) D. Laflamme, Canine Pract. 1997; 22, 10–15.
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Introduction and aim: Weight-for-age charts are commonly used 
to evaluate pediatric development of infants (1). Deviation from a 
“normal” trajectory is associated with an increased risk of morbid-
ity and mortality (2). Effective growth monitoring, a simple and 
easy-to-use tool for health management, requires accurate plot-
ting on appropriate charts. Such curves are to date not available 
for kittens during the period they are raised by their breeder, i.e. 
from birth to the age of two months. The purpose of the present 
study was to draw reference growth curves in the feline species. 
Due to body-weight variability between feline breeds, data were 
plotted by breed.
Materials and methods: Purebred kittens were weighed by breeders 
from birth to two months of age (with various scales) and data were 
transmitted retrospectively on a voluntary basis and entered into an 
Excel file. Only kittens born in French catteries and declared alive 
at two months of age were included into the analysis. First, growth 
was described through seven parameters: weight at birth (D0), at 
D2, at D21 and at D60 and growth rates calculated between D0 
and D2, between D2 and D21 and between D21 and D60. These 
seven parameters were compared between breed using the Kruskal-
Wallis test and the Wilcoxon signed rank-test with Bonferroni cor-
rection. Then, breed-specific reference growth curves were drawn 
in two steps. First, box-and-whisker plots allowed to describe the 
weight at 14 different dates (D0, D1, D2, D4, D7, D10, D14, D21, 
D28, D35, D42, D49, D56, D60). Then, the weight values were fitted 
by a second-degree polynomial function, giving smoothed growth 
curves. On each graph, 13 parameters were represented: the me-
dian, the two quartiles, the eight remaining deciles and centiles 5 
and 95.
Results: In total, 3639  kittens from 1010 litters were included. 
Twelve different breeds were represented: Abyssinian/Somali, 
Bengal, Birman, British group, Chartreux, Egyptian Mau, Maine 
Coon, Norwegian Forest, Oriental group, Persian group, Ragdoll 
and Siberian. The number of kittens included ranged from 101 to 
640 per breed (median: 162). The number of litters per breed ranged 
from 27 to 199 (median: 60). The cattery of origin was known for 
94% of kittens and 130 catteries were represented. The studied 
population included 1419 females and 1640 males (sex ratio: 1.2; 
580 kittens with unknown sex). A significant breed effect was evi-
denced on all growth parameters (p-value  <  0.001): birth weight 
ranged from 87 g (mean in Abyssinian/Somali) to 119 g (Maine Coon); 
weight at D60 ranged from 853 g (Oriental group) to 1174 g (Maine 
Coon); growth rate between D0 and D2 ranged from 16% (Birman) 
to 30% (Abyssinian/Somali); growth rate between D2 and D21 
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ranged from 174% (Chartreux) to 239% (Egyptian Mau). In contrast, 
growth patterns were similar between breeds with a quasi-linear 
curve. Differences in slopes combined with statistical differences in 
growth rates between breeds suggested that kitten growth descrip-
tion requires breed-specific reference growth curves described in 
this work.
Conclusions: These curves provide practical tools to breeders of 
twelve breeds for kitten follow-up. More data are needed to in-
crease the precision of these twelve curves, to define reference 
growth curves for the numerous remaining breeds and to compare 
feline growth across different countries.
References: 1) WHO, 2006. WHO child growth standards: methods 
and development.
2) M. Haymond et al., Acta Paediatrica, 2013; 102, 787–796. Early 
recognition of growth abnormalities permitting early intervention.
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Introduction and aim: Gonadotropin-releasing hormone (GnRH)-
antagonists can suppress the production of gonadotropins from 
the pituitary gland. This results in a decreased production of 
testosterone and an impaired spermatogenesis in the testis. 
Therefore, GnRH-antagonists may have future potential for repro-
duction control in dogs (1). Steroidogenic acute regulatory protein 
(StAR) and steroidogenic enzymes are important factors for the 
synthesis of testosterone in the testis (2). However, the effect of 
GnRH-antagonist treatment on these factors has not been studied 
in dogs yet. This study investigates how a single treatment with 
the GnRH-antagonist acyline affects the expression of StAR and 
the steroidogenic enzymes cytochrome P450 side-chain cleavage 
(P450scc) and cytochrome P450 17α-hydroxylase/17,20-lyase 
(P450c17).
Materials and methods: Testicular tissues from nine clinically healthy 
and sexually mature male dogs (4–6 years, 8–11 kg) were included. 
Four dogs were treated SC with a single injection of acyline (330 μg/
kg) and castrated surgically 14 days after the treatment (AG; n = 4). 
The remaining dogs served as a control group (CG; n = 5) and were 

castrated right after a clinical examination and semen collection/eval-
uation. Bouin's solution fixed and paraffin embedded testicular tissue 
was used to study the expression of StAR, P450scc and P450c17 by 
immunohistochemistry. Light microscopy was used to evaluate sper-
matogenesis and to determine the localization of immunopositive 
cells. By use of the digital image processing program ImageJ (https​://
imagej.net/Fiji), the percentage immunopositive area (PIA) and the in-
tensity of the immunohistochemical staining (mean grey scale, MGS-
value) in the interstitial compartment were calculated. Additionally, 
the prevalence of immunopositive peritubular cells was calculated in 
each sample by evaluation of 200 peritubular cells.
Results: Treatment resulted in a spermatogenic arrest. In regards to 
steroidogenesis, StAR, P450scc and P450c17 protein expression in 
Leydig cells was significantly affected 14 days after the treatment with 
acyline (p < 0.05). PIA was significantly lower for treated dogs com-
pared to controls (StAR: p < 0.05; P450scc and P450c17: p < 0.01) and 
so was the MGS-value (StAR: p < 0.001; P450scc: p < 0.01; P450c17: 
p < 0.05). The mean prevalence of immunopositive peritubular cells 
was 1.0, 4.9 and 9.5% for StAR, P450scc and P450c17, respectively, 
in CG and 0.1, 0.9 and 1.6% in AG. Treatment resulted in a significant 
downregulation in the prevalence of immunopositive peritubular cells 
in the stainings for P450scc and P450c17 (p < 0.01).
Conclusion: The results of our study indicate that the entire steroi-
dogenic cascade in the Leydig cells is downregulated after treatment 
with acyline resulting in a disruption of spermatogenesis.
The expression of StAR, P450scc and P450c17 in some of the peri-
tubular cells indicates that these cells might be Leydig cell progeni-
tors. To the knowledge of the authors, this has not previously been 
shown in dogs.
The authors thank the National Institutes of Health, USA for provi-
sion of acyline to Cristina Gobello.
References: 1) Gobello, Reprod Domest Anim 2012; 47:373–76.
2) Knobil and Neill (2006): Knobil and Neill's Physiology of Reproduction. 
3rd edition. Elsevier, Netherlands, pp. 977–1016.
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Introduction and aim: Cryopreservation of dog semen is the best 
option for breeders to store or ship the genetic material of valuable 
individuals, but this service is usually only available in some special-
ized centers. In field conditions, as in local breeding kennels, small 
clinical practices or during expositions, the unavailability of specific 
equipment and liquid nitrogen makes freezing procedures unfeasi-
ble and breeders ask to collect the semen in loco and ship it cooled 
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to a cryopreservation facility. Although, before cryopreservation, 
prolonged semen chilling in laboratory setting gave different results 
(1–4), its effect on sperm characteristics when performed in field 
conditions has never been investigated. The aim of this study was 
to evaluate whether the cryopreservation of dog semen after 24 or 
48 hr of storage in a chilling box results in a satisfying sperm qual-
ity. The ultimate goal is to suggest a valuable option to breeders for 
cryopreserving semen without moving animals.
Materials and methods: Ejaculated spermatozoa from 9 healthy stud 
dogs (mixed breeds, 2–13  years old) were collected by digital ma-
nipulation: one aliquot was evaluated as fresh control (FRESH) and 
one immediately cryopreserved (CRYO T0) by Uppsala method (5), 
whereas other two aliquots were diluted (1:1) with chilling extender 
(TRIS buffer, antibiotics and 20% egg yolk) and kept in a Minitube® 
styrofoam transport box for 24 hr (CRYO T24) or 48 hr (CRYO T48), 
until cryopreservation. Briefly, maintaining spermatozoa (CRYO T24 

and CRYO T48) at the chilling temperature, the samples were centri-
fuged, the surnatant was discarded, and spermatozoa were diluted 
(1 × 105 sp/mL) with freezing extender (TRIS buffer, 10% glycerol, 
1% Equex STM Paste, antibiotics and 20% egg yolk). At thawing, 
samples were analyzed for motility, morphology (Sperm Deformity 
Index, SDI: 6), membrane and acrosome integrity, and ability to in-
teract with oocytes by Zona pellucida Binding Assay (ZBA). To also 
check whether dog age influenced the results, data were analyzed 
by ANCOVA (covariate = age) followed by Tukey's test for multiple 
comparisons (significance level set at p < 0.05).
Results: In frozen spermatozoa, morphology, membrane and acro-
some integrity were not affected by different treatments (CRYO 
T0-T24-T48). Although a decrease in motility in CRYO T48 was 
observed, the ability to adhere to oocytes zona pellucida was 
maintained at the same extent in both fresh and cryopreserved 
spermatozoa. Dog age did not influence sperm qualities of fresh or 
frozen samples. 
Conclusions: Freezing of freshly collected semen is the optimal way 
to ensure a good sperm survival. However, present results showed 
that a cooled transport of 24 hr before freezing could be proposed 
to dog breeders to meet their demand for semen cryopreservation.
References: 1) Hermansson et al., Theriogenology 2006;65:584–93.
2) Ponglowhapan et al., Theriogenology 2006;66:1633–6.
3) Santana et al., Reprod Domes Anim 2006;48:165–70.
4) Hidalgo et al., Vet Rec 2014;175:20.
5) Linde-Forsberg C. Proc. Soc. Theriogenology 2002;303–20.
6) Morselli et al., Reprod Domes Anim 2019; accepted.
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Introduction and aim: Liquid marbles, also known as pearl drops, 
are three-dimensional (3D) microbioreactors in which living cells 
can survive, proliferate and react to stimuli. The pillar on which this 
technology is established is the use of non-adhesive, hydrophobic 
molecules to create a casing that maintains the cells suspended in a 
small volume of inner liquid and has the right porosity to allow free 
exchange of gases (1). Microorganisms, tumor spheroids, red blood 
cells and embryonic stem cells have been cultured in liquid marbles, 
and their survival and growth were successfully obtained (1–3). This 

microbioreactor, that better resembles the in vivo conditions com-
pared to two-dimensional (2D) cultures, might also be beneficial for 
female gametes, and especially for the low-competence cryopre-
served oocytes. However, only one study with fresh sheep gametes 
(4) provided some information on the usefulness of this environment 
for in vitro maturation (IVM). In this study, the efficiency of liquid 
marbles as 3D microbioreactors for the IVM of vitrified domestic cat 
oocytes was assessed and compared with that of traditional micro-
drops of medium (2D).
Material and methods: Fresh ovaries (n  =  30) from domestic 
queens were obtained after surgery and cumulus oocytes com-
plexes (COCs) were collected. Sixty-five COCs were vitrified by 
Cryotop method (5) and, after warming, morphologically intact (6) 
vitrified oocytes (VOs, n = 59) were cultured in 3D liquid marbles 
(n  =  30) or in 2D microdrops of medium (n  =  29). To create the 
3D microbioreactor, a chemically inert hydrophobic powder (pol-
ytetrafluoroethylene, PTFE; Sigma-Aldrich, St. Louis, MO, USA) 
was used following a published protocol (4). Oocytes were ma-
tured for 24  h in a controlled atmosphere (38.5°C and 5% CO2 
in air) in TCM199 supplemented with 10% FBS, 10  ng/mL EGF, 
0.6 mM cysteine (Sigma-Aldrich) and 0.5 IU/mL FSH + 0.5 IU/mL 
LH (Pluset, Calier, Spain). Chromatin configurations were deter-
mined by bisbenzimide (Hoechst 33342; Sigma-Aldrich) staining, 
and data were analyzed by Chi-square test, with the level of sig-
nificance set at p < 0.05.
Results: Vitrified oocytes resumed meiosis at similar proportions in 
3D and 2D culture conditions (3D: 50% vs. 2D: 55.2%; p = 0.69), and 

Groups Motility (%) SDI (mean ± SD) Acrosome integrity (%) Membrane integrity (%)
Sperm bound to 
ZP (n.)

FRESH 90.0 ± 5.00 a 0.47 ± 0.25 a 89.1 ± 10.8 a 90.9 ± 7.4 a 17.7 ± 36.4

CRYO T0 50.0 ± 14.14 b 1.5 ± 0.17 b 49.4 ± 16.7 b 67.6 ± 16.9 b 14.3 ± 26.5

CRYO T24 45.6 ± 20.68 b,c 1.45 ± 0.21 b 39.0 ± 24.7 b 64.3 ± 22.1 b 14.8 ± 34.2

CRYO T48 30.0 ± 17.14 c 1.41 ± 0.17 b 53.0 ± 16.7 b 64.5 ± 14.9 b 17.2 ± 31.0
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the same trend was observed for full maturation (3D: 13.3% vs. 2D: 
13.8%; p = 0.96).
Conclusions: Liquid marble technology, even if promising for dif-
ferent types of somatic cells, in these experimental conditions had 
the same effect as traditional 2D culture on cat immature vitrified 
oocytes IVM. To fully restore and boost the developmental compe-
tence of feline cryopreserved oocytes other systems remain to be 
investigated.
References: 1) Arbatan et al., Adv Healthc Mater 2012;1:467–9.
2) Arbatan et al., Adv Healthc Mater 2012;1:80–3.
3) Sarvi et al., Adv Healthc Mater 2015;4:77–86.
4) Ledda et al., J Assist Reprod Genet 2016;33:513–8.
5) Kuwayama, Theriogenology 2007;67:73–80.
6) Apparicio et al., Reprod Dom Anim 2013;48:240–4.
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Introduction and aim: Semen evaluation in dogs is one of the most 
important parameter to analyze the reproductive status in dogs. 
Semen parameters can reflect the fertility status in animals. This 
study was performed in order to evaluate semen characteristics 
from 36 male dogs, in three different times (three years distance 
from each other) and in two different kennels.
Materials and methods: Semen from 36 male adult and fertile 
Pomeranian dogs with average aged of 2.92 ± 1.52 years was col-
lected, evaluated and the data was recorded. The dogs were divided 
into 3 groups as described: Group I - n = 15 dogs that had the semen 
collect and evaluated 5 years ago (2014), Group II - n = 11 dogs that 
had the semen collected and evaluated 3 years ago (2017) and Group 
II – n = 10 dogs, that had the semen collected and evaluated this 
year (2019). Group II and III were housed in the same kennel and 
Group I in another one. All dogs received the same commercial food 
and water ad libitum. Semen was evaluated by the same person for 
the following parameters: volume, motility, forward velocity, cell 
concentration and morphology. Volume measurement was done in 
the collection tube. Motility and forward velocity progression were 
estimated with a 20ul semen droplet on a pre warmed glass slide. To 
obtain concentration values, semen was diluted 1:20 and spermato-
zoa were counted in a Neubauer chamber. Finally morphological ab-
normalities were visualized in a colored smear (Panótico ® Laborclin, 
Parana, Brazil).
Results: Results are given as average ± standard deviation. There was 
no statistical difference (p < 0.05) in the seminal parameters from 
the dogs between the groups and in space of time. Results of semen 
evaluation were as follows: volume was 1.58  ±  0.99  mL (ranging 
from 1 to 4.5 mL); motility 79.71 ± 9.46% (ranging from 30 to 90%); 

forward progression velocity 3.65 ± 0.57 (grade from 0 to 5) (ranging 
from 3 to 5); concentration 20.89 ± 105.43 spermatozoa × 106/mL 
(ranging from 72 to 345 spermatozoa × 106/mL); total spermatozoa 
concentration 606.39 ± 366. 89 × 106/mL (ranging from 20 to 1096 
spermatozoa × 106/mL) and normal cell morphology 92.24 ± 6.63% 
(ranging from 66 to 98%).
Conclusions: All the dog population was fertile according to our data. 
There are few publications about specific dog breeds reproductive 
parameters. Therefore, the contribution of this work showed no 
variation of seminal parameters from different population and space 
of time. That results provide a guideline for semen measurements of 
the population of Pomeranian dogs in this study.
References: 1) Kolster, Vet Clin Small Anim 2018; 48:533–545.
2) Peña et al. Reprod Dom Anim 2006; 41:(Suppl.2), 21–29.
3) Purswell, Proceedings of the AAEP Annual Resort Symposium, 
Oranjestad, Aruba, Netherlands Antilles – 2013.
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Introduction and aim: Although uterine and umbilical Doppler ultra-
sound and fetal heart rate (FHR) have proved to be useful param-
eters to monitor canine gestation (1,2) the effect of maternal body 
weight group on these parameters has not been described yet. The 
aim of this study was to compare uterine and umbilical arteries blood 
flow and FHR during the second half of pregnancy in small, medium 
and large canine breeds.
Materials and methods: Thirty-eight, 1–6  years of age, 3–45  kg 
of body weight (BW) purebred healthy pregnant bitches were re-
cruited. Bitches were retrospectively assigned to one of the follow-
ing groups according to their BW during estrus: small breeds (SB; 
<10  kg; n  =  16), medium breeds (MB; 10–25  kg; n  =  9) and large 
breeds (LB; >25 to 45 kg; n = 13). Pregnancy ultrasonographic diag-
noses were performed on Day 25 and, then, both uterine and umbili-
cal Doppler and M-mode ultrasound were carried out every 10 days 
from Day 30 to 60 of gestation. Umbilical Doppler and FHR were 
measured in the most caudal fetus of the right uterine horn. Peak 
systolic velocity (PSV) and end diastolic velocity (EDV) were meas-
ured and resistance index [RI = (PSV−EDV)/PSV] was automatically 
calculated. Fetal heart rate was registered by M-Mode echocardi-
ography. Values of PSV, EDV and RI of uterine and umbilical arter-
ies and FHR were compared among groups by repeated measures 
ANOVA followed by Tukey test. To further characterize the studied 
parameters, the effects of maternal BW and litter size at birth were 
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analyzed by multivariate regression at each assessment time point 
(SPSS 17.0, SPSS Inc. Chicago, IL, USA). p  <  0.05 was considered 
significant.
Results: No fetal losses were detected throughout the study period. 
All the bitches normally delivered 2–12 healthy puppies at term. 
During the second half of pregnancy, uterine and umbilical arteries 
PSV and EDV increased (p < 0.01), without differences among groups 
(p > 0.05). Conversely, uterine and umbilical arteries RI progressively 
and differently decreased in the three groups (p < 0.01) being lower 
in LB than in SB bitches from pregnancy Day 40 onwards (p < 0.01). 
Litter size but not maternal BW (p > 0.1) influenced uterine RI on 
Days 40 (r = 0.39; p < 0.01) and 50 (r = 0.41; p < 0.01). Conversely, 
on Day 60, maternal BW (r = 0.6; p < 0.01) had an effect while litter 
size did not (p > 0.1). FHR increased from 226 ± 3 bpm on Day 30 to 
233 ± 1 bpm on Day 50. Then, it diminished to the end of pregnancy, 
reaching 216 ± 7 bpm on Day 60 (p < 0.01). FHR did not differ among 
groups at any time point (p > 0.1).
Conclusions: Uterine and umbilical blood flow differently increased 
throughout mid and late pregnancy in large and small breed bitches. 
These differences were influenced by litter size on Days 40 and 50, 
and by maternal BW on Day 60. Conversely, in this same period, 
fetal heart rate did not vary with different maternal BW groups. 
Physiological variations among bitches of different BW groups 
should be considered when gestational ultrasound examination is 
interpreted.
References: 1) Traas AM. Theriogenology 2008;70:337–42.
2) Blanco PG et al. Anim Reprod Sci 2011;126: 130–5.
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Introduction and aim: A cryoprotective agent (CPA) is needed 
to protect cell from cryodamage during freezing and thawing (1). 
Antifreeze Protein (AFP) type III, one of the CPA, can improve post-
thawed sperm quality of buffalo and rabbit (1,3) but has not been 
yet elucidated in dog sperm. Addition of Equex STM paste to semen 
freezing medium provides beneficial effects on cryopreserved dog 
sperm (4). Hence, the purpose of this study was to find out the ef-
fects of AFP, Equex STM paste or a combination of them as CPA on 
cryopreserved dog spermatozoa.
Materials and methods: Twelve healthy beagles were included in 
the study. Ejaculates were collected and pooled from 3 dogs each 
time. Sperm motility was assessed subjectively with a warm stage 
at 38°C and semen samples with a minimum of 70% total motility 
were included in the study. The experiments were repeated 6 times. 
Two steps-dilution freezing methods (4) with 3 different tris-egg 
yolk based extenders (E1, E2 and E3) were used; E1 (AFP), E2 (AFP 
and Equex STM paste) and E3 (Equex STM paste). AFP (0.1 μl/mL) 
and/or Equex STM paste (1% v/v) were supplemented in the sec-
ond step dilution. The final concentration of glycerol in E1, E2 and 
E3 before freezing was 5%. Sperm evaluation was done one week 

TA B L E  1 .   Mean ± SD of total motility (TM), PMI, PMFI, acrosome integrity and sperm velocity (VCL, VSL and VAP) in different 
extenders (E1, E2 and E3)

Time TM PMI PMFI Acrosome VCL VSL VAP

E1

 0 h 24.3 ± 12.2a,x 28.2 ± 10.8a,x 34.2 ± 12.3a,x 62.5 ± 8.8a,x 110.8 ± 21.5a,x 33.2 ± 13.3a,x 55.6 ± 14.8a,x

 1 h 10.3 ± 8.4b,x 16.5 ± 8.6b,x 26.1 ± 12.7ab,x 58.2 ± 16.3ab,x 63.5 ± 49.9b,x 13.4 ± 10.6b,x 28.4 ± 22.3b,x

 2 h 1.9 ± 3.0b,x 8.5 ± 3.8b,x 17.7 ± 2.7b,x 45.1 ± 17.6ab,x 25.3 ± 39.2bc,x 5.1 ± 8.0bc,x 11.2 ± 17.4bc,x

 3 h 0.0 ± 0.0b,x 7.7 ± 3.3b,x 17.6 ± 11.6b,x 40.7 ± 19.3b,x 0.0 ± 0.0c,x 0.0 ± 0.0c,x 0.0 ± 0.0c,x

E2

 0 h 54.6 ± 9.9a,y 61.7 ± 10.7a,y 57.1 ± 2.1a,y 77.6 ± 8.1a,x 156.5 ± 12.9a,y 57.7 ± 9.1a,y 87.8 ± 10.2a,y

 1 h 35.1 ± 10.2b,y 44.6 ± 10.1b,y 43.7 ± 2.5b,y 62.4 ± 17.7ab,x 123.2 ± 14.7ab,y 37.8 ± 6.2b,y 64.9 ± 7.8b,y

 2 h 23.3 ± 15.3bc,y 37.4 ± 10.1bc,y 42.8 ± 9.8b,y 54.4 ± 21.9b,x 98.9 ± 49.8b,y 29.1 ± 14.5bc,y 50.7 ± 25.4b,y

 3 h 19.8 ± 10.9c,y 31.0 ± 7.2c,y 34.3 ± 7.7b,y 48.7 ± 14.6b,x 91.4 ± 47.3b,y 23.6 ± 13.5c,y 44.6 ± 23.6b,y

E3

 0 h 53.3 ± 7.1a,y 50.5 ± 8.0a,z 57.2 ± 12.9a,y 74.7 ± 4.2a,x 154.9 ± 8.2a,y 58.3 ± 2.2a,y 87.5 ± 4.9a,y

 1 h 28.0 ± 8.5b,y 35.7 ± 10.8b,y 43.6 ± 12.1b,y 60.7 ± 13.1ab,x 119.4 ± 18.3ab,y 37.4 ± 8.9b,y 62.1 ± 11.4b,y

 2 h 25.0 ± 15.2b,y 34.2 ± 11.5b,y 30.4 ± 4.1c,z 52.83 ± 16.8b,x 102.9 ± 52.1b,y 32.3 ± 16.6bc,y 54.2 ± 27.3b,y

 3 h 18.1 ± 10.0b,y 31.9 ± 7.3b,y 33.7 ± 12.4cb,y 45.8 ± 14.5b,x 87.7 ± 43.3b,y 22.6 ± 11.3c,y 42.8.2 ± 21.3b,y

Different superscripts (a, b, c, d) between times in same extender and superscript (x, y, z) between semen extenders in the same time point indicate 
significant differences (P<0.05).

mailto:sponglowhapan@googlemail.com


42  |     abstracts

after freezing. After freezing and thawing, sperm motility and ve-
locity were evaluated by Sperm Class Analyzer® (SCA Microptic SL, 
Barcelona, Spain). Sperm viability (plasma membrane integrity; PMI) 
(SYBR and EthD-1) and acrosome integrity (FITC-PNA and PI) were 
assessed by fluorescent microscopic examination. Plasma membrane 
functional integrity (PMFI) was evaluated by hypo osmotic swelling 
test (HOST).
Results: When data were pooled across observation times, regardless 
of time post-thaw, semen extenders containing Equex STM paste (E2, 
E3) showed better (p < 0.0001) sperm quality compared to E1 in all 
parameters except for acrosome integrity (Table 1). E2 significantly 
improved sperm viability compared to E3 when data were pooled 
across the times (p = 0.02) and immediately after thawing (p = 0.02). 
Different superscripts (a, b, c, d) between times in same extender 
and superscript (x, y, z) between semen extenders in the same time 
point indicate significant differences (p < 0.05).
Conclusions: Addition of AFP alone seems to be not sufficient to 
protect spermatozoa form the cryodamage. However, in combina-
tion with Equex STM Paste, APF can significantly improve viability 
of cryopreserved dog spermatozoa.
References: 1) Van et al., Cryobiology 2018;80:18–25.
2) Kazutoshi et al., Cryobiology 2014;69:22–5.
3) Qadeer et al., Anim Reprod Sci 2014;148:26–31.
4) Pena & Linde., Theriogenology 2000;6:859–75.
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Introduction and aim: Neonates differ substantially from adults with 
regard to their ability to maintain normal blood glucose levels being 
in turn more prone to suffer hypoglycaemia. Therefore, meticulous 
monitoring of glucose is essential in neonates, but its small size and 
low circulating volume is often a limiting factor for frequent extrac-
tions of blood samples to measure glucose. At birth, the neonatal 
puppy and kitten kidney is immature in both structure and function. 

Functionally, the neonate has a lower glomerular filtration rate and 
renal plasma flow, lower filtration fraction and the urinary glucose 
reabsorption does not normalize until 3  weeks of age (1,2). Since 
glucosuria is common in neonates until 2 to 8 weeks of age (3), the 
present study aimed to determine the possible relationship between 
plasma and urine glucose concentration in neonate dogs in order to 
stablish if urine glucose concentration can be used as a new method 
for monitoring glycaemia.
Material and methods: Six healthy Cane Corso puppies from the 
same litter delivered by C-section were included in the present 
study. Blood and urine samples were obtained 4 hours and 7 days 
after delivery. Glucose concentration from both blood and urine 
samples were determined by means of a glucometer (Accu-Check®, 
Aviva, St Cugat del Vallès, Spain).
Results: Results are summarized on Table 1. On the first day of life, 
glycaemia ranged from 28 to 74 mg/dL, while glucosuria ranged from 
54 to 295 mg/dL. On day 7, glycaemia showed normoglycaemia values 
ranging from 112 to 136 mg/dL and glucosuria from 26 to 175 mg/dL. 
Conclusions: According to authors’ knowledge, this is the first study 
that determines the concentration of urine glucose in neonates. 
Glucose concentration was higher in urine than in blood samples 
few hours after delivery in 4 out of 6 puppies, while on day 7, glycae-
mia values were higher than urine with the exception of one puppy. 
This specific puppy showed the lowest rhythm of weight increase. 
Thus, according to the present results, urine glucose seems not be 
correlated with glycaemia. It is noteworthy that all puppies showed 
blood glucose concentration below the normal rang few hours after 
delivery, maybe due to an insufficient ingestion of milk. On the other 
hand, one week after delivery, none of the puppies showed hypo-
glycaemia. Thus, further research is needed to establish the physi-
ological values of urine glucose in both healthy and hypoglycaemic 
neonates before accepting or discarding this parameter as a possible 
diagnostic tool for hypoglycaemia.
References: 1) Peterson ME, Kutzler MA. Small Animal Pediatrics, 
The first 12 months of life. 2011.
2) Silverstein DC, Hopper K. Small Animal Critical Care Medicine. 
2015.
3) Crawford MA. Veterinary Pediatrics-Dogs and Cats from birth to 
six months. 1990. pp. 271–292.

Puppy

Day 0 Day 7

Blood glucose (mg/dL) Urine glucose (mg/dL) Blood glucose (mg/dL) Urine glucose (mg/dL)
1 46 240 126 175
2 28 - 112 26
3 74 67 125 27
4 34 54 151 35
5 65 56 136 51
6 40 295 130 36
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Introduction and aim: Although, the anti-Müllerian hormone (AMH) 
is associated with sexual development of fetuses, AMH is also 
produced during adulthood in male testes and female ovaries (1). 
Currently, knowledge on the clinical potential of AMH in the female 
dog is limited. In the ovaries, AMH is produced from granulosa cell 
of pre-antral and antral follicles. Accordingly, AMH concentrations 
might be related to follicle dynamics in the canine ovaries. To date, 
the GnRH agonist deslorelin has been used for estrous induction in 
small animal practice. Even though the results of estrous induction 
using deslorelin implantation are satisfactory, pregnancy rates vary 
among studies. To understand the follicular development of estrous 
induction using the GnRH agonist deslorelin, this study was per-
formed to determine the association between AMH concentrations 
and follicular growth during the peri-ovulatory period in deslorelin-
induced estrous bitches.
Materials and methods: Healthy, nulliparous, 2.5–4 years old Beagle 
bitches and weighing between 10.5–13.0 kg, were enrolled in this 
study (n  =  4). The bitches were considered anestrus when their 
serum progesterone levels were below 1.0 ng/mL and the superficial 
cells from vaginal cytology was less than 10% (2). A 4.7 mg deslorelin 
implants (Suprelorin®, Virbac, Carros, France) was inserted subcu-
taneously in the post umbilical area in all anestrous bitches on the 
same day. Time of implantation was considered as day 0, and time 
from day 0 to estrous induction was calculated. The implant was 
removed at ovulation when progesterone concentrations reached 
5.0 ng/mL. Blood samples were collected on days 0, 6, 8, 10, 12, 14, 
16, 18, 20 and 22 after implantation. Sera were obtained by blood 
centrifugation for 10 min at 700 × g. According to the manufacturer's 
instructions, AMH concentration was determined by Canine AMH 
ELISA (Ansh Labs, Texas, USA). Progesterone concentration was de-
termined by FEIA (TOSOH Corp., Tokyo, Japan). Data analyses were 
carried out by using general linear mixed models. The concentrations 
of AMH and progesterone were regarded as dependent variables. 
The statistical models included day of implantation as a fixed effect 
and bitch identity as a random effect. Least square means were ob-
tained from each class of the factor and were compared by using 
least significant difference (LSD) test. The correlation between AMH 
and progesterone was determined by using Pearson's correlation. 
p < 0.05 was regarded to be statistically significant.
Results: On average, the serum AMH concentrations varied among 
bitches from 0.12 to 3.08 ng/mL during implantation period. No dif-
ference in the AMH concentration between day 0 and days 6, 8, 10, 
12, 14, 16, 18, 20 and 22 after implantation were observed (p > 0.05). 

However, there was a significant difference in progesterone concen-
tration between day 0 and days 14, 16, 18, 20 and 22 after implanta-
tion (p < 0.01). Serum AMH and progesterone concentrations in each 
bitch are presented in Fig. 1.

Conclusions: In our study, deslorelin-induced estrus was success-
fully used in all bitches. Ovulation was observed during day 12 to 
day 16 of implantation in all bitches, in accordance with the previ-
ous study (3). The rise in AMH concentration appeared to be ob-
served after LH surge (when progesterone is 2 ng/mL). This finding 
was in contrast with a previous study (4), demonstrating that AMH 
levels first increased two folds above the baseline observed be-
fore LH surge in natural estrous bitches. Changes in serum AMH 
concentrations of natural and deslorelin-induced estrus seemed 
interesting and further investigation with a larger number of an-
imals is warranted. Variation in AMH levels in this study (n  =  4) 
and a previous study (n = 5) (4) suggested that clinical application 
of AMH to monitor follicular development in estrous bitches re-
mained to be elucidated.
References: 1) Place et al., J Vet Diagn Invest 2011; 23:524–7.
2) Ponglowhapan et al., Thai J Vet Med 2018; 48(2):211–7.
3) Maenhoudt et al., Reprod Domest Anim 2012; 47(Suppl.6):393–7.
4) Nagashima et al., Reprod Domest Anim 2016; 51:158–64.
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Introduction: During the last decades, human and veterinary profes-
sions share concerns about the use of antibiotics and the develop-
ment of microbial resistance (1). Guidelines and recommendations 
have been published for treatment of various disease but are still 
lacking in the context of bitch apparent infertility. True infertility is 

F I G .  1 .    Individual serum AMH and progesterone concentrations 
for four dogs from day 0 to day 22 following treatment with a 
4.7 mg deslorelin implant in the periumbilical area.
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characterized by an inability to achieve conception. Bitches who did 
not produce puppies after breeding, are often qualified as “infertile”. 
Bacteriological test and identification of Mycoplasmas can be per-
formed. When highlighting an unbalance of the vaginal flora an anti-
biotic therapy is implemented. The use of antibiotics in this context 
and in absence of clinical signs is a current subject of controversy 
(2, 3).
The aim of this study was to provide an overview of the current situ-
ation in the area of Lyon, regarding antibiotic use for bitches with 
apparent infertility.
Materials and methods: All the oestrus follow-ups beginning with 
vaginal bacteriological tests were recorded since 2014. Breed, pre-
vious history of failure to conceive, test performed (bacteriological 
and/or Mycoplasmas examinations) and their results were recorded. 
Bacteriological test was considered abnormal when one (or two) 
germ(s) predominate; an antibiogram was therefore performed, 
and a three-weeks antibiotic therapy was established accordingly. 
Specific isolation of Mycoplasmas was associated with quantifica-
tion. The presence of Mycoplasmas above a dilution 10−4 was con-
sidered as abnormal. In this case, a treatment based on josamycin 
(25 mg/kg, TID during 3 weeks) was implemented. When available, 
antimicrobial resistance and outcomes were recorded.
Results: In total, 152 consultations for bacteriological tests were re-
corded (150 bacteriological tests performed and 136 Mycoplasmas 
examinations). Between 2014 and 2018, the number of consulta-
tions for bacteriological tests and/or Mycoplasmas identification at 
the beginning of the oestrus was quite constant (33, 30, 25, 19 and 
28 from 2014 to 2018). In early 2019, this number increased a lot: 
17 consultations for bacteriological identification were noticed in 
only 2 months. Amongst these cases, the number of abnormal bac-
terial test varied greatly from year to year, representing 33 to 84% 
of bacteriological test performed. The number of tests with abnor-
mal quantities of Mycoplasmas varied from 60 to 91% of mycoplas-
mas test performed depending on the years. Microbial resistance 
to at least one antibiotic was founded in 67 to 83% of bacterial test 
underscoring unbalance of the vaginal flora. Multi-resistant bacte-
ria (resistance against 4 antibiotics families at least) were scarce. 
It represents 11 cases amongst the 150 bacterial tests performed 
between 2014 and February 2019. From 2014 to 2018, pregnancy 
diagnosis was available in only half of the cases (71/135 consulta-
tions). The pregnancy rate was 69% (i.e. 49 positive pregnancy diag-
nosis/71 pregnancy diagnosis). The mean litter size was 3.8.
Conclusions: Many situations result to an apparent infertility in bitch. 
Identification of infectious causes must be performed after exclud-
ing more common causes. Despite laboratory tests highlighting an 
unbalance of the vaginal flora, it is still difficult to affirm that “this 
caused the infertility”. Use of antibiotics in absence of clinical signs is 
questionable. Increase of microbial resistance and multi-resistance is 
not obvious in this study. This can be reliable to the absence of strat-
egy change for antibiotics treatments during these last 5 years. Data 
concerning outcomes (fertility and prolificity) should be interpreted 
carefully due to the absence of a control group.

References: (1) Sorum H. Antibiotics for bacterial infections in veter-
inary medicine – sustainable use secures future health. Proceedings 
of the 21st EVSSAR Congress, Venice, 2018, 74.
(2) Gropetti D, Pecile A, Barbero C et al. Vaginal bacterial flora and 
cytology in proestrous bitches : role on fertility. Theriogenology. 
2012; 77(8):1549–56.
(3) Rota A, Milani C. ‘Preventive’ treatments with antibiotics in 
breeding kennels. Proceedings of the 21st EVSSAR Congress, Venice, 
2018, 66–69.
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Introduction: Transcervical insemination is frequently requested 
by breeders and performed by specialists, especially in subfertile 
bitches. As well as using frozen semen, this method may provide 
higher whelping rates and litter sizes than vaginal insemination 
with fresh semen (1). Two transcervical techniques are described 
and recognized as viable technique: the use of Norwegian catheter 
and the endoscopic-assisted method (usually named TCI) (2). Direct 
comparison, with a large number of cases, between reproductive 
performance following these two techniques are still lacking. The 
aim of this retrospective study was to compare the two transcervical 
techniques, using fresh or frozen semen.
Materials and methods: All the bitches presented for oestrus follow-
ups and artificial insemination from 2006 to 2018 were recorded. 
Most bitches were presented with history of failure to conceive 
or hypo-fertility, which may cause a bias. Inclusion criteria were: 
bitches inseminated transcervically with fresh or frozen semen and 
with ultrasonographic diagnosis of pregnancy. Only cases with com-
plete history (number of puppies born) were selected to analyse 
prolificity. Bitches inseminated with both techniques were excluded. 
Statistical analysis were performed using Excel (2016) and RStudio 
(2018). The level of significance was set at p < 0.05.
Results: A total of 443 cases was recorded.
Regardless the technique used, the success rate with fresh semen 
was 79% and 62% with frozen semen. This difference was statisti-
cally significant (χ2 = 11.058, df = 1, p-value = 0.0008828). The mean 
litter size was 6.3 with fresh semen and 5.1 with frozen semen. This 
difference was significant.
Regardless the semen preparation, Norwegian catheter was used in 
172 cases while TCI was performed in 271 cases. The success rate 
(percentage of pregnant bitches) was 73% with Norwegian catheter 
and 76% with TCI, with no significant difference. The number of 
puppies born was known for 318 cases (130 cases using Norwegian 

mailto:camille.langlade@vetagro-sup.fr


     |  45abstracts

catheter and 188 cases using TCI). The mean litter size was 6.0 using 
Norwegian catheter and 6.2 using TCI, with no significant difference.
Considering the semen preparation, fresh semen was used in 337 
cases and frozen semen was used in 106 cases.
* For insemination using fresh semen, Norwegian catheter was used 
in 137 cases, the success rate was 78%. TCI was used in 200 cases, 
the success rate was 80%. There was no significant difference. A 
full follow-up was available for 232 cases with 161 pregnant bitches. 
The mean litter size was 6.2 when Norwegian catheter was used and 
6.7 when TCI was performed, with no significant difference.
* For insemination using frozen semen, Norwegian catheter was 
used in 35 cases, the success rate was 54%. TCI was used in 71 cases, 
the success rate was 66%. This difference was not statistically sig-
nificant. A full follow-up was available for 86 cases with 46 pregnant 
bitches. The mean litter size was 4.9 when Norwegian catheter was 
used vs. 5.0 when TCI was performed. This difference of mean litter 
size was not significant.
Conclusions: These results suggest that TCI and use of Norwegian 
catheter are similar in terms of reproductive performance, with fresh 
and frozen semen. Both transcervical techniques proved to be suit-
able and effective in assisted reproduction, on the condition that 
inseminations are carried out at the right time. Further studies are 
needed to evaluate the impact of the technique employed when 
chilled semen is used.
References: (1) Linde-Forsberg C. Intra-uterine insemination in 
the dog using the Scandinavian trans-cervical catheter and a com-
parison with other methods. In: Recent advances in small animal 
reproduction. A1207.0201. Eds. P.W. Concannon, G. England and 
J. Verstegen. International Veterinary Information Service, Ithaca 
www.ivis.org. 2001.
(2) Makloski C. Clinical Techniques of artificial insemination in dogs. 
Vet Clin Small Anim. 2012; 42:439–444.

035 | Intra-testicular injection of GnRH-
modified Chitosan Mediated Tumor Necrosis 
Factor Alpha Gene as a Nonsurgical Sterilization: 
A Rat Model
C Boonthum1; K Namdee2; M Khongkow2; S Temisak3; K 
Chatdarong1; W Sajomsang2; T Yata2; S Ponglowhapan1

1Department of Obstetrics, Gynaecology and Reproduction, Research Unit 
of Obstetrics and Reproduction in Animals, Faculty of Veterinary Science, 
Chulalongkorn University;  2National Nanotechnology Centre (NANOTEC), 
National Science and Technology Development Agency, National Institute of 
Metrology (NIMT), Thailand;  3Bio Analysis Group, Chemical Metrology and 
Biometry Department, National Institute of Metrology (NIMT), Thailand 
E-mail: sponglowhapan@gmail.com

Introduction and aim: Intra-testicular injection of chemical ster-
ilants, for example zinc gluconate, calcium chloride, plays an 
alternative method in addressing the issue of animal overpopula-
tion control. The big obstacle of this method is a severe adverse 

inflammatory reaction resulting in tissue necrosis. The challenges 
are to minimize the side effect using the natural compound for re-
ducing the severity of tissue damage and testicular toxicity, while 
it remains effectiveness of permanent infertility. GnRHR are ex-
pressed in Spermatogenic cells including Leydig and peritubular 
myoid cells (1). Recently, we reported that gonadotropin-releasing 
hormone-modified chitosan (GnRH-CS) is a safe and efficient gene 
delivery vector for targeted DNA delivery to GnRHR-expressing 
cells (2). In addition, our previous study showed that GnRH-
modified chitosan delivers a transgene of interest to spermatogo-
nia cells (3). The present study aim at investigating in vivo changes 
in the testicular tissue after intra-testicular injection of GnRH-
modified chitosan mediated tumor necrosis factor alpha gene 
(GnRH-CS/TNF-α) in the rat model.
Materials and methods: GnRH-CS was used as a gene vector medi-
ated TNF-α to induce testicular cell death via intra-testicular injec-
tion. The research was performed according to procedures approved 
by the Chulalongkorn University Laboratory Animal Center (CULAC) 
(Protocol number 1773017). Sixteen mature male rats were divided 

Figure 1. Microscopic appearance of the testes on Day 35 (×200 
magnification, H&E). Testicular histological sections of a control rat 
(a) and a TNF-α treated rat (b) demonstrated normal seminiferous 
tubules and interstitial tissue. Seminiferous tubules obtained from 
a GnRH-CS treated rat (c and d) appeared normal interstitial tissue, 
intratubular coagulative necrosis (c), tubules lined by Sertoli cells 
remain (thin arrows) and tubular vacuolization (d). Intra-testicular 
injection of GnRH-CS/TNF-α (e and f) induced extensive intratu-
bular hyalinization, coagulative necrosis, lymphocytic infiltration, 
collapsed seminiferous tubules, mineralization (broad arrows) and 
spermatid retention (f).
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into 4 groups (n = 4 per group): control (without injection), TNF-α 
(naked DNA), GnRH-CS (naked nanoparticle) and GnRH-CS/TNF-α 
(nanoparticle/DNA). The animals were anesthetized before single 
bilateral intra-testicular injection with 700 μL of solution per testis. 
Body weight, testicular volume, testicular weight and serum testos-
terone were evaluated before (Day 0) and after intra-testicular in-
jection (Day 7, 14, 28 and 35). The animals were euthanized on day 
35 and the testes (n  =  8 per group) were removed, weighted and 
examined histologically. Moreover, liver, kidney and urinary bladder 
were subjected to histological procedure because they also contain 
GnRH receptors.
Results: Neither a reduction in the body weight (p  >  0.05) nor 
evidence of testicular inflammatory reactions (pain, redness or 
swelling) was observed throughout the study period. Decreases in 
testicular volume on day 7 were found in all treated groups (TNF-
α, GnRH-CS and GnRH-CS/TNF-α), compared to the pre-treatment 
volume (p  <  0.001). The testicular volume continued to reduce 
on day 14 (p  <  0.05) and 28 (p  <  0.05) in GnRH-CS/TNF-α and 
GnRH-CS groups, respectively. On day 35, testicular weight and 
volume of dissected testis were significantly lower in GnRH-CS/
TNF-α and GnRH-CS groups (p < 0.001). Serum testosterone lev-
els did not differ throughout the observation period (p  >  0.05). 
Histopathologically, GnRH-CS/TNF-α and GnRH-CS induced 
testicular degeneration while TNF-α and control groups showed 
normal findings (Fig. 1). GnRH-CS/TNF-α treated animals showed 
higher severity degree of testicular degeneration compared to 
GnRH-CS treated animals (Fig. 1). Histological findings of the liver, 
kidney and urinary bladder were normal in all animal groups.
Conclusions: Intra-testicular injection of GnRH-CS/TNF-α provided 
an alternative method to induce testicular cell death without any se-
vere side effects. The potential use of GnRH-CS/TNF-α for nonsur-
gical castration is promising, particularly the population control of 
dogs and cats. However, long-term efficacy of intra-testicular injec-
tion of GnRH-CS/TNF-α for male infertility remains an interesting 
issue for further research.
References: 1) Ciaramella et al., International Journal of Endocrinology 
2015, Article ID 982726 https​://doi.org/10.1155/2015/982726.
2) Boonthum et al., Carbohydr Polym 2017;157:311–320.
3) Boonthum et al., Reprod Domest Anim 2018;53 Suppl 3:23–28.
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Introduction: Basic semen analysis (sperm motility, viability, mor-
phology, etc.) does not always provide enough information on the 

fertilizing potential of a male. Sometimes the male faces fertility 
problems despite good semen quality assessed by conventional 
methods (1). The reason is that some “hidden” defects, as sperm 
DNA fragmentation, may also lead to reproductive failure, suggest-
ing that it should be evaluated as part of male infertility assessment. 
As numerous studies showed significant difference in sperm DNA 
integrity between fertile and subfertile bulls and men (2), tests as 
Sperm Chromatin Structure Assay (SCSA) are almost routinely used 
in infertility diagnostic procedures in human medicine. There are no 
information of the use of this test in clinical practice for cats.
The aim of this study was to present cases when SCSA was used to 
diagnose fertility problems in pure breed domestic cats.
Material and methods: Three male cats (Ragdoll and Maine Coon 
both 1.5 year old, and Siberian Forest Cat, 6 years old) were admitted 
independently to the Ambulatory of Department of Reproduction, 
Wroclaw University of Environmental and Life Sciences with fertil-
ity problems. In Ragdoll and Maine Coon the issues were small lit-
ter sizes and kittens born with congenital abnormalities. Siberian 
Cat, previously fertile, has been unsuccessful in several consecutive 
matings with different females. Cats were examined clinically and 
semen was collected via urethral catheterization after medetomi-
dine administration (3). Sperm samples were assessed for motility, 
viability and morphology (after eosin-nigrosin staining), as well as for 
membrane (SYBR-14), acrosome (Lectin PNA) and chromatin (SCSA 
test) integrity evaluated with flow cytometry. Additionally, preputial 
swabs were taken for microbiological examination.
Results: All cats were clinically healthy. In young cats clinical ex-
amination and basic semen assessment revealed no abnormalities. 
However, in Maine Coon DNA Fragmentation Index (DFI%) was 
18.8%, in Ragdoll DFI% was 5.14% and High DNA Stainability (HDS%) 
was shown by 33.3% of spermatozoa. Siberian Cat was overweight 
and showed high percentage of abnormal spermatozoa, including 
10% of sperm cell with abnormal heads. DFI% in his sperm sample 
was 25.0%. Other sperm parameters were within normal range.
Conclusion: As the average DFI% in cat population measured in our 
other study was 3.2% and HDS% was 2.3% (4), and as in humans 
the threshold for DFI% is 19.9% (5), we can suppose that fertility 
problems in these tomcats were caused by abnormal DNA struc-
ture. These case reports prove the usefulness of SCSA test in the 
diagnosis of feline subfertility and highlight the need for advanced 
semen assessment in the cases when basic semen evaluation reveals 
no pathologies.
This study was supported by statutory research and development 
activity funds assigned to Faculty of Veterinary Medicine, Wroclaw 
University of Environmental and Life Sciences
References: 1) Niżański et al. Reprod Domest Anim. 2016;51 Suppl 
1:37–45.
2) Evenson Anim Reprod Sci 2016;169:56–75.
3) Zambelli D. et al. Theriogenology 2008;69:485–90.
4) Prochowska S. et al. Theriogenology, 2016;86:2063–2072.
5) Jaaved et al. 2019 Clin Exp Reprod Med 2019;46(1):14–21.
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Introduction and aim: Neonatal viability continues to pose a great 
challenge for both veterinarians and breeders. Despite continuous 
efforts, mortality rates in dogs remain stubbornly high. The great 
variation in morphology, growth rates and weight amongst differ-
ent dog breeds generates the need to develop criteria for neonatal 
health evaluation. This study aimed to measure and identify signifi-
cant predictive factors for neonatal mortality in a Labrador Retriever 
kennel.
Material and methods: Our study included 148 Labrador Retriever 
puppies born from 16 different dams from the same breeder. Each 
parturition was monitored by the authors. At birth, puppies were 
classified according to the Apgar score (1). The time of birth of each 
puppy was registered. Their bodyweight and mortality were re-
corded from birth until 8 days of age. Early neonatal mortality was 
defined as the number of born-alive puppies that died before 8 days 
of age. Total perinatal mortality was defined as the total number of 
puppies (including stillbirths) that died before 8  days of age. Data 
analysis and statistics were performed using SPSS Statistics 23.0 ® 
for Windows. Binary logistic regression models were developed for 
the prediction of stillbirth, mortality until 48 h, mortality between 
Days 2 and 4 and mortality between Days 4 and 6. Receiver operat-
ing characteristic curves were analyzed to determine cut-off values 
for neonatal mortality.
Results: Total perinatal mortality was 27.70% (n  =  41), of which 
53.66% were still-births (n  =  22). Early neonatal mortality was 
12.84% (n  =  19). The most significant predictive factor for still-
birth was the increase of inter-pup interval (p = 0.003; cut-off = 1 h 
27 min), with an average inter-pup interval of 2h37 min ± 34 min. An 
Apgar score at or below 8 was identified as a significant predictive 
factor for mortality occurring until 48 h after birth (p = 0.01). A dif-
ference of bodyweight registered between birth and Day 2 below 
−1.11% was associated with a higher risk of death between Days 2 
and 4 (p = 0.026). Similarly, a weight gain below 4.18% between Day 
2 and 4 was a significant predictive factor for mortality between 
Days 4 and 6 (p = 0.026).
Conclusions: Mortality rates were higher than in other studies 
performed in the same breed (2), (3). In our study, data was col-
lected through observation while other studies mentioned were 
questionnaire or registration-based. This might have partially con-
tributed to the high mortality rates shown. Considering the aver-
age inter-pup interval was higher than the cut-off value for higher 
risk of stillbirth, it can be inferred that a significant amount of pup-
pies could have survived had there been prompt veterinary assis-
tance. The inter-pup interval cut-off values should become useful 

guidelines for the breeder for an earlier intervention in delivery 
management. Additionally, the cut-off values for weight gain and 
mortality between days 2 and 6, should be used as criteria to be 
considered for milk replacement supplementation and/or veteri-
nary consultation.
The results shown highlight the importance of developing not only 
breed but also breeder-specific criteria for the identification of risk 
factors for neonatal mortality as they can become useful tools for 
overall improvement of kennel management and productivity.
Funding: UID/CVT/00276/2019 from Foundation for Science and 
Technology.
References: (1) Veronesi et al., Theriogenology 2009; 72:401–407.
(2) Tønessen et al., Therigenology 2012; 77:1788–1801.
(3) Indrebø et al., Acta Veterinaria Scandinavica, 2007; 49 (Suppl 1), 
S1.
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Introduction and aim: Pyometra is one of the most common repro-
ductive diseases in intact bitches. Escherichia coli is isolated from 
the uterus of up to 90% of the bitches diagnosed with pyometra. 
Pyometra E. coli isolates derive from the host's fecal and perineal 
flora and are mainly assigned to the phylogenetic group B2 and are 
characterized by a high number of uropathogenic E. coli (UPEC) VF 
genes and pathogenicity-associated islands markers (1). Peritonitis 
and urinary tract infection (UTI) are two possible complications of 
pyometra (2, 3). Therefore, the purpose of this work was to char-
acterize the population structure of E. coli present in the uterine, 
urinary, extrauterine and fecal microbiota in pyometra bitches.
Materials and methods: A total of sixteen bitches with confirmed 
diagnose of pyometra due to E. coli were included in this study. For 
each animal four samples were collected: a rectal swab (before sur-
gery), an extra-uterine swab (around the two uterine horns) and 
urine by cystocentesis, both during surgery and an intra-uterine 
swab, after surgery. Up to 10 colonies per sample (as available) of 
suspected E. coli were randomly picked from MacConkey plate agar 
medium, and confirmed by PCR screening for the presence of E. coli 
16S rRNA. Phylogenetic group and clonal relationships among E. coli 
isolates were assessed by PCR and REP-PCR, respectively as de-
scribed by (4) and (5). Results
The presence of peritonitis and UTI were found in five bitches (two 
of them had both co-morbidities). A total of 383 isolates were ob-
tained, of which 160 were from uterine samples, 35 from urinary 
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samples, 42 from extra-uterine samples and 146 from fecal origin. 
Independently of the origin of the isolates, the most prevalent phy-
logenetic group was group B2 (uterine isolates: 93.8%; extrauter-
ine isolates: 100%; urine isolates: 94.3%; fecal isolates: 79.5%). The 
383 isolates were descriminated in 20 clones, with a mean of 1.25 
clones/bitch. 81.3% of the bitches had only one B2 clone, common 
to all sample sources in which isolation was positive. Only one bitch 
had one B1 clone, common to uterine, urinary and fecal samples. 
Phylogenetic groups D and A were only identified in fecal isolates 
(in two bitches).
Conclusions: These results confirm that B2 E. coli isolates are more 
prone to cause disease in canine uterus. The fact that the majority 
of fecal E. coli isolates belonged to phylogenetic group B2 highlights 
the importance of companion animals as a reservoir of potentially 
extraintestinal pathogenic E. coli. In cases of E. coli pyometra with a 
concurrent subclinical urinary tract infection and/or peritonitis, it is 
likely that all infections are caused by the same bacterial strain.
Funding: UID/CVT/00276/2019 from Foundation for Science and 
Technology.
References: (1) Mateus et al., Vet Microbiol 2013; 166:590–4.
(2) Jitpean et., BMC Veterinary Research 2014; 10:6.
(3) Hagman and Kühn, Vet Microbiol 2002; 84:143–53.
(4) Clermont et al., Appl Environ Microbiol 2000; 66:4555–58.
(5) Silva et al., J Dairy Sci 2009; 92:6000–10.
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Canine endometrial adenocarcinoma is rare, occurring mostly in in-
tact middle-aged to geriatric bitches (1). A clinical case of a uterine 
stump adenocarcinoma is reported.
Clinical Case: A 14-year-old mongrel bitch (10.8 kg) was presented 
at the Teaching Hospital of the Faculty of Veterinary Medicine, with 
a persistent vulvar muco-sanguinolent discharge for the last two 
weeks, mild constipation and pollakiuria. She had been ovariohister-
ectomised five years before.
Findings on referral: At vaginoscopy, sanguineous fluid was noted, 
but no lesion was identified. At vaginal cytology, large agglomer-
ates of pleomorphic cells and multinucleated vacuolated cells were 
observed. Rectal digital exam revealed a firm pelvic mass located 
dorso-caudal to the bladder. Complete haematology and biochemis-
try blood analysis revealed a slight increase in alkaline phosphatase 
values (238 U/L at 37°C; range 0 – 200). Serum progesterone con-
centration was basal. Abdominal ultrasound revealed and enlarged 

uterine stump (46 × 19 mm), with solid and fluid filled areas. A CT 
scan revealed an oval soft tissue density mass (44 × 25 mm) with 
heterogeneous contrast uptake with hypodense pockets, sugges-
tive of collection of fluid or necrosis. The mass was partially lo-
calized in the caudal abdomen and pelvic cavity causing a dorsal 
deviation of the descending colon. A mild iliac lymphadenomegaly 
was observed with a homogeneous contrast uptake. A nodular le-
sion (13.7 × 9.2 mm) was detected in the lateral aspect of the left 
lung close to the costal wall, at the level of the 7th and 8th ribs. Both 
lesions were subject to an ultrasound-guided fine needle aspiration 
with similar cytological results. Cytology registered in both cases 
epithelial cells plaques with acinar-like arrangement; epithelial cells 
were basophilic with large nucleus; multinucleated vacuolated cells 
were also observed. The diagnosis was of uterine epithelial neopla-
sia metastasising in the lung. Despite the lung metastasis, surgery 
was agreed with the owner to alleviate the symptoms.
Exploratory coeliotomy: Abdominal access was performed after 
a midline xiphoid-pelvic incision. A well-marginated mass, slightly 
adherent to the bladder and terminally located at the level of the 
hysterectomy scar was identified. No remnant ovarian tissue was 
detected. Marginal excision of the mass was performed together 
with the enlarged iliac lymph node. Amoxicillin with clavulanic acid 
(15 mg/kg BID for 8 days) and robenacoxib (2 mg/kg SID for 3 days) 
were prescribed after surgery.
Histopathology: An endometrial epithelial neoplasia was identified 
with extensive areas of suppurative necrosis and the cells arranged 
in tubules and papillae. Tumour cells were pleomorphic with evi-
dent anisokaryosis; cytoplasm was scant and the nucleus ovoid and 
clear with a prominent nucleolus. Multinucleated cells were present. 
Mitoses were less than one per high power field. The neoplasia in-
vaded the myometrium and there were no signs of vascular permea-
tion and no neoplastic cells were observed in the lymph node.
Follow up: After surgery recovery, firocoxib (5 mg/kg SID), toceranib 
(3.25 mg/kg q48 h) and omeprazole (1 mg/kg SID) were prescribed. 
Two months after the surgery, the bitch started losing weight and 
became anorectic, prostrate, dyspnoeic and febrile. On ultrasound, 
the lung mass had increased in size (21.3 × 25.5 mm) showing evi-
dence of central necrosis. Two days after hospitalization, the owners 
declined any further intervention and the bitch was euthanized.
Discussion: Although uterine neoplasia is rarely observed, it is usu-
ally found in intact female bitches (1, 2). Nevertheless, uterine ad-
enocarcinoma may still be a differential diagnosis in a spayed female 
(3). In addition, this case highlights the importance for searching of 
metastases and draws attention to the significance of vaginal cytol-
ogy in any case of vulvar discharge as an important diagnostic tool.
Funding: UID/CVT/00276/2019 from Foundation for Science and 
Technolo.
References: (1) Baldwin et al., 1992 Compend Contin Educ 14, 
731–737.
(2) Pires et al., 2010 Reprod Dom Anim 45, 545–549.
(3) Kokkinos et al., 2017 BSAVA Congress, Birmingham 6 – 9 April 
2017.
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042 | Melatonin implants to control estrus in 
Belgian breeding queens
S Egyptien; F Brutinel; S Deleuze
Department of Clinical Sciences, Obstetrics and Reproduction, University of 
Liège, Belgium 
E-mail: segyptien@uliege.be

Introduction and aim: Seasonal anestrus in the queen is associated 
with high levels of melatonin. The use of subcutaneous melatonin 
implants developed for ovine estrus stimulation (Melovine® 18 mg; 
CEVA santé animale) has been tested in queens with variable results 
depending on environmental conditions. The aim of this clinical re-
port is to evaluate the use of melatonin implants in field conditions 
in Belgian catteries.
Materials and methods: 13 melatonin implants (Melovine® 18 mg) 
were injected subcutaneously in the neck of 12 pubescent and 1 
prepubescent queens. All queens were in interestrus or in pre-
pubescent anestrus. Absence of estrus was confirmed by vaginal 
smear stained with a modified Harris-Shorr (Kit Diag-Oestro®, 
RAL Diagnostics, France). Queens were considered not in estrus if 
less than 70% of the cells were keratinized. The owner was asked 
to report signs of estrus during the 10 first days following the in-
jection and the duration of the subsequent interestrus. Observed 
matings after return to cyclicity and potential pregnancies were 
also recorded. Implants were considered efficacious if interestrus 
lasted more than 6 weeks.
Results: Pubescent queens: implants were efficacious in 11/12 
queens with a mean duration of action (from implantation to estrus) 
of 106 + /- 40 days. 4/11 presented mild signs of estrus with meow-
ing for 2 to 3 days within 10 days post implantation but none was 
mated during these periods. The queen that failed to respond had a 
vaginal smear of 70% of keratinized cells at the time of implantation 
with a history of a 3 week-long estrus ending the day before. It was 
however decided to try implantation on this unclear case. The next 
estrus started the very next day to last for another 3 weeks. The 
breeder then decided to mate her and she got pregnant. Following 
this pregnancy, this same queen was implanted 3 times during the 
breeding season on a confirmed absence of estrus and the mean du-
ration of the provoked interestrus was 55 + /- 8 days. One fourth im-
plantation was done 6 weeks post-partum, in October, while she was 
lactating and a prolonged anestrus until mid-February (130.9 days) 
was observed. There was no interference with milk production 
and the kittens were weaned 3 weeks after implantation. A differ-
ent queen was also implanted in October, when natural secretion 
of melatonin increases, and anestrus was also prolonged until mid-
February. These two cases with increased endogenous secretion 
of melatonin may have affected the overall efficacy of implants to 
postpone estrus we report here. However, 3 other queens resumed 
cyclicity after implantation in November and December. After cy-
clicity resumption, 6 queens were successfully mated while another 
one, where no successful cover was observed, failed to get pregnant. 

That queen was subsequently neutered. The prepubescent queen 
was 6 months old when implanted, estrus appeared 52 days after.
Conclusions: Melovine® was safely used on one lactating queen 
but its innocuousness should be confirmed by larger studies. Our 
results also suggest that melatonin should be considered to prolon-
gate post-partum anestrus. Mean duration of action is comparable 
to that previously reported in French and Italian catteries. Some 
queens showed signs of estrus in November and December while 
they should have been in seasonal anestrus. Late in the year implan-
tation of melatonin may provide a promising tool to obtain seasonal 
anestrus in queens that cycle all year round. In our field conditions, 
the one prepubescent implanted queen showed first estrus signs at 
the age of 7.5 months, which is normal for puberty. This is in agree-
ment with results obtained under controlled conditions, where no 
significant delay in first estrus occurrence was observed. Our results 
support the observation that fertility does not appear to be compro-
mised by melatonin implants, making it a viable option for cyclicity 
control in catteries.

043 | Development of the digestive microbiota 
in puppies
H Mila1; BC Guard2; C Mariani3; A Feugier3; JM Steiner2;  
JS Suchodolski2; A Grellet1; S Chastant-Maillard1

1Neocare, UMR 1225, Ecole Nationale Vétérinaire de Toulouse, France;  
2Gastrointestinal Laboratory, Texas A&M University, College Station, TX, USA 
E-mail: h.mila@envt.fr;  3Royal Canin, Aimargues, France

Introduction and aim: Bacteria of the digestive tract (digestive mi-
crobiota) are part of an intricate ecosystem playing a role in the 
development of the immune system, defense against pathogens 
and digestion. In cases of altered microbiota development, a new-
born is at higher risk of death due to necrotizing enterocolitis (1). 
Not only short-term but also long-term diseases, such as chronic 
enteropathies and chronic lung disease, develop more frequently 
in adulthood in individuals with perinatal intestinal dysbiosis. 
Although development of the digestive microbiota has been rec-
ognized as critical for good health in humans, limited information 
is available describing the development of the neonatal digestive 
microbiome in dogs.
Materials and methods: Feces from puppies (n  =  30; 10 different 
breeds; between 1 and 5 puppies for each breed) were collected 
at 2, 21, 42 and 56 days after birth via rectal swab. Feces from the 
puppies’ mothers (n = 16) were collected in the same manner once 
within 24 hours after parturition. All samples were stored at −20°C 
until assay. All litters were housed within one breeding kennel with 
the same environmental conditions and the same diet was fed to all 
included bitches and their puppies (puppies from postnatal day 21). All 
puppies were born by natural delivery. DNA was extracted from fecal 
samples using ZR fecal DNA Mini Prep Kit (Zymo Research, Irvine 
CA, USA). 454-pyrosequencing was used to profile 16S rRNA genes 

mailto:segyptien@uliege.be
mailto:h.mila@envt.fr


50  |     abstracts

(QIIME pipeline) and quantitative PCR (qPCR) was performed to quan-
tify bacterial groups underrepresented in sequencing data. Alpha and 
beta diversity, and Linear Discriminant Analysis Effect Size (LEfSe) 
were used to compare bacterial profiles within different timepoints.
Results: A total of 136 samples were analyzed in this study. In puppies, 
species richness (evaluated via alpha diversity) continued to increase 
significantly from 2 days of age until 42 days of age. Furthermore, 
microbial communities clustered separately from each other at 2, 21 
and 42 days of age (evaluated via beta diversity). The microbial com-
munities belonging to dams clustered separately from that of puppies 
at any given time point. Major phylogenetic changes were noted at all 
taxonomic levels with the most profound changes being a shift from 
primarily Firmicutes in puppies at 2 days of age to a co-dominance of 
Bacteroidetes, Fusobacteria and Firmicutes by 21 days of age.
Conclusions: This is the first time the digestive microbiota profile 
has been evaluated in growing puppies (2). Puppies go through great 
changes of their digestive microbiota, most probably corresponding 
to physiological changes, such as birth, then exclusive maternal milk 
ingestion during at least the first three weeks of life, then mixed food 
(maternal milk and kibbles) between 3 and 6 weeks of age and finally 
almost exclusive solid food (kibbles) at 8 weeks of age. Although in 
our study all puppies ingested solid food at 56 days of life, the mi-
crobial profile was still quite different from that of the mother. The 
age at which a stable microbial profile is established in the dog re-
mains to be determined. Further studies are needed to elucidate the 
relationship between puppy microbiota development, physiological 
growth, neonatal survival and morbidity.
References: 1) J. Neu, Maternal Health, Neonatology, and 
Perinatology, 2015; 1:6.
2) H. Mila, BC. Guard, et al., PlOsE ONE, 2017; 12(4):e0175718.

044 | Exogenous uptake of estrogen as a 
differential diagnosis to Ovarian-remnant-
syndrome
S Ganz; T Conze; A Wehrend
Clinic of obstetrics, gynaecology and andrology of small and large animals, 
University of Giessen, Germany 
E-mail: sebastian.ganz@vetmed.uni-giessen.de

Clinical case: This case report describes the clinical case of a 
6.5  years old spayed crossbreed bitch weighing 8.4  kg which was 
exposed to exogenous estrogen over several months. The castra-
tion was performed in Romania within the first 6 month after birth. 
The bitch was presented on the 10th of January 2019 in the clinic 

because of a suspected ovarian-remnant-syndrome (ORS). She was 
of good general condition with no abnormalities in the clinical physi-
cal examination. She showed pruritus of the vulva and inguinal area, a 
prominent edema of the vulva, alopecia on both body sides and clear 
vaginal discharge. A vaginal cytology was performed which showed 
a high influence of estrogen because of the presence of anuclear 
cells and superficial cells exclusively. A vaginoscopy could not be 
performed because of the heavy defence reaction of the dog. A so-
nographic examination of the abdomen showed a prominent stump 
of the cervix. Caudal of both kidneys there was no signs of ovarian 
tissue. A blood sample was taken to examine the concentrations of 
anti-Müllerian-hormone (AMH), luteinizing hormone (LH), progester-
one (P4), estradiol-17ß (E17ß), blood profile and parameters of the 
kidneys (creatinine and urea) and the liver (ALT). The blood profile 
showed no abnormalities. The parameter of the liver was comply-
ing with the standard. The parameters of the kidneys were slightly 
increased with 169 μmol/mL creatinine (reference up to 159 μmol/
mL) and 9.72 mmol/mL urea (reference up to 9 mmol/mL). The level 
of estradiol-17ß was 20.7 pg/mL. The progesterone concentration 
was to 0.36 ng/mL. Concentrations of AMH and LH were < 0.01 ng/
mL and 0.1 ng/mL respectively. Throughout the conversation with 
the owner it was elucidated that she was using an estradiol-spray 
for nearly 1.5 years because of menopausal problems. Additionally, 
the dog was treated with delvosteron with no success which could 
be an explanation of the low LH concentration together with a nega-
tive feedback of the high estradiol concentration in the peripheral 
blood. This information together with the clinical and laboratory 
findings led to the suspected diagnosis of heat symptoms due to the 
influence of exogen estrogens. It was recommended to the owner 
to end the local estrogen therapy. To verify the diagnosis the dog 
was presented again on 6th of February 2019. At this time only a 
slight edema of the vulva was still present, there was no vaginal 
discharge and the vaginal cytology showed intermediate cells. Only 
the alopecia was still prominent. On the third consultation on the 
18th of March the edema had completely disappeared, there was no 
vaginal discharge and the cytology showed only parabasal and basal 
cells. The alopecia was still obvious but a regrowth of the fur around 
the teats was noticeable. So it was obvious that there was no other 
source of estrogens besides the spray used by the owner.
Discussion: Based on this case report it could be shown that ex-
ogenous uptake of postmenopausal human estrogen drugs via the 
owner can be a differential diagnosis to ORS and should kept in mind 
when dealing with a dog with symptoms mentioned above.
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046 | Who are dog breeders?
H Mila; A Grellet; M Piel; F Guiraud; A Mugnier;  
S Chastant-Maillard
Neocare, UMR 1225, Ecole Nationale Vétérinaire de Toulouse, France 
E-mail: h.mila@envt.fr

Introduction and aim: Breeding practices in farm animals are well 
known and constantly improved for example thanks to dedicated na-
tional institutes. In companion animals, such as dogs, the institutional 
support given to dog breeders is rather poor and breeders’ educa-
tion background is most often not associated with animal breeding, 
making this sector underdeveloped. In order to supply breeders with 
recommendations adapted to kennel conditions, obtaining data on 
their everyday practices is needed. The aim of our study was to de-
scribe everyday practices of dog breeders in French kennels thanks 
to a series of questionnaires.
Materials and methods: Three questionnaires were sent to all fol-
lowers of NeoCare group via Facebook and via mailing list (n = 3198 
and n = 1515, respectively; mostly dog and cat breeders) in 2018. 
Each questionnaire consisted of a series of 10–15 questions in 
French on three different topics: breeder characterization, breeder 
education, puppies’ selling.
Results: The number of participants in the different questionnaires was 
151 (breeder characterization), 109 (breeder education), 125 (puppies’ 
selling). Breeders were mostly from France (148/151; 98%), with 32.9% 
(48/146) of breeders having less than 5 years and 13.0% (19/146) hav-
ing more than 20 years of experience. Only 9.3% (10/108) of breeders 

had no certificate allowing to breed dogs in France according to the 
French law. The majority of participants (62.7%; 94/150) bred only one 
dog breed, whereas only 2.0% (3/150) of them bred more than 5 breeds 
at the same time. Apart from breeding, some breeders provided also 
other services onsite such as boarding kennel (12%; 18/150), kibbles 
sale (8%; 12/150) or dog training (7.3%; 11/150). The average num-
ber of dogs housed per kennel (mean ± SD) was 13.4 ± 14.2, with 36% 
breeding bitches, 17% sires, 25% prebreeding stock and 22% retired. 
On average, 1.1 ± 0.4 persons worked at the kennel at full time. Staff 
working at the kennel consisted of breeder him/herself in 99.3% of ken-
nels; family members in 19.9%; trainees in 5.3% and employees in only 
2%. Mean number of puppies/kennel sold in 2018 was 20.0 ± 30.4. 
One fourth (25.2%; 31/123) of puppies left the kennel at 8 weeks (the 
minimal age at sale according to the French law), 30.9% (38/123) at 
9 weeks, 25.2% (31/123) at 10 weeks and only 18.7% (23/123) above 
10 weeks of age. Few breeders (1.6%; 2/123) sold puppies neutered 
while others (13.0%; 16/123) included a request of neutering as a gen-
eral term of sales contract. Only 23.4% (92/124) of breeders sold pup-
pies systematically insured.
Conclusions: This study allowed to better characterize French ken-
nels and dog breeders in terms of their general profile (treated in the 
above study), but also other fields of canine breeding, which remain 
to be presented elsewhere. Such analysis of kennels could be the 
first step aiming to structure the canine breeding sector, followed by 
development of science-based recommendations.
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047 | Physical, histological, endocrinological 
and steroidogenical evaluation of male cats 
postnatally exposed to sexual steroids
M Grisolía Romero1,2; M Faya1,3; C Marchetti1,2;  
MJ Bellini2,3; PG Blanco2,3; M Lopez Merlo2,3; C Gobello2,3

1Catholic University of Córdoba, Argentina;  2National University of La Plata, 
Argentina;  3National Research Council, Argentina 
E-mail: cgobello@fcv.unlp.edu.ar

Introduction and aim: To test the hypothesis that the administration 
of sexual steroids during the critical postnatal time window induces 
an impairment of domestic cat reproductive function (1,2), this study 
describes the clinical, endocrine, steroidogenical and histological ef-
fects of a single, high dose of a time-released androgen and a pro-
gestin on domestic male cat reproduction. Secondarily, the clinical 
safety of these pharmaceutical protocols was also evaluated.
Materials and methods: Twenty littermate male kittens were ran-
domly assigned to one of the following treatment groups within the 
first 24 hours of birth: testosterone enanthate 12.5 mg total dose 
subcutaneously (TE; n  =  8), medroxyprogesterone acetate 10  mg 
total dose subcutaneously (MA; n = 6), or Placebo: 0.05 mL corn oil 
subcutaneously injection (PL; n = 6).
The cats were behaviorally and physically examined until puberty 
when they were castrated and placed for adoption. Fecal samples 
were also collected on weeks 1 to 4, 7 and 10 for testosterone (T) 
measurement. The testes were processed for histomorphometrical 
examination and quantification of steroidogenic enzymes as well as 
androgen receptors (AR) by real-time polymerase chain reaction (PCR).
Results: In the first 4 weeks, T values were high, basal and interme-
diate in TE, MA and PL (p < 0.05), respectively. These differences 
progressively diminished and the three groups presented basal T 
concentrations at the 7th and 10th week (p > 0.05).
Kittens achieved puberty without differences among groups 
(190.4 + 24.2 vs. 162.4 + 6.3 vs. 221.7 + 23.7 days for TE, MA and PL, 
respectively; p > 0.05). One MA cat presented unilateral abdominal 
cryptorchidism and another a unilateral delayed descended testis. 
None of the animals presented other clinical side effects (p > 0.1).
Microscopic assessment revealed that all the males presented nor-
mal epididymal sperm motility and morphology. Histological evalu-
ation of the MA (p < 0.01), but not of TE testes revealed decreased 
diameter (p < 0.01) and epithelial height (p < 0.01) of the seminif-
erous tubules due to the diminished tubular number of most of 
their cellular components (p < 0.01). Spermatids/Sertoli ratio and 
the Leydig cell nuclear area were also reduced in MA. Conversely, 
tubular/intertubular ratio was increased in TE animals (p < 0.01).
Quantitative real-time PCR analysis of mRNA expression revealed 
no significant differences among groups for steroidogenic  acute 
regulatory (STAR)-protein and 17α- hydroxylase/ 17.20-lyase 
(P450c17). Conversely, TE caused substantial decrease in aromatase 
cytochrome P450 (P450arom) mRNA expression (p < 0.05). Neither 
the androgen nor the progestin affected mRNA level expression of 
AR (p > 0.1).

Conclusions: It was concluded that the postnatal progestagen 
initially suppressed the gonadal axis and caused an impairment of 
spermatogenesis and a 33% incidence of abnormal testicular de-
scent. Conversely, the androgen treatment generated downregula-
tion of the final steroidogenic cascade without provoking testicular 
alterations.
References: 1) Jean-Faucher et al., J Steroid Biochem. 1989; 32 (1A): 
105–12.
2) Moguilevsky et al., Experientia. 1977; 33 (11): 1533–4.

048 | Anti- Müllerian hormone concentration 
in female gray wolf (Canis lupus) – preliminary 
results
CL Ackermann1; CP Kozlowski2; M Callahan3; K Bauman2;  
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Sciences, Saint Louis Zoo, Saint Louis, MO, USA;  3Wildlife Science Center, 
Stacy, MN, USA 
E-mail: camilalouise@hotmail.com

Introduction and aim: Anti-Müllerian hormone (AMH) is considered 
an attractive biomarker to assess fertility potential, gonadal func-
tion and follicular reserve due to the constant expression by ovarian 
granulosa cells (1). For domestic carnivores, AMH can be used as a 
potential predictive marker of fertility (2) and to predict the success 
of in vitro maturation (3). Data regarding AMH in exotic carnivores 
is limited, especially for canid species. In cheetahs, AMH concentra-
tions are lower in older females and in females treated with contra-
ceptives (4); no data for wolves are available. The objective of this 
study was to measure AMH concentrations in female gray wolves.
Materials and methods: Blood was collected from five female gray 
wolves during breeding (winter) and nonbreeding (summer) seasons 
for two consecutive years. A total of four samples were collected from 
each female. All females were under contraceptive treatment (deslore-
lin acetate) in 2016, however in 2017 all of them gave birth to healthy 
cubs, indicating that in 2017 breeding season they were no longer 
under deslorelin effect. AMH concentrations in the serum were meas-
ured using a canine AMH ELISA (Ansh Labs LLC, Texas, USA).
Results: AMH mean ± SD was 1.48 ± 1.59 ng/mL and 2.63 ± 0.93 ng/
mL, during winter of 2016 and 2017, and 0.55  ±  0.70  ng/mL and 
0.49 ± 0.26 ng/mL during summer of 2016 and 2017, respectively. 
Although AMH concentration was higher during breeding season, 
no differences were observed among both summer season and 2016 
winter. Furthermore, 2017 winter had higher AMH levels when com-
pared to 2016 and 2017 summer (p < 0.05). Since all females were 
under contraception in 2016, we believe that those low AMH levels 
during that winter are due to deslorelin effect. Similar results were 
described in cheetahs under contraceptive treatment (Place et al., 
2017). In 2017, an AMH rise was detected in all females who had low 
AMH in 2016, indicating that AMH may be used to assess successful 

mailto:cgobello@fcv.unlp.edu.ar
mailto:camilalouise@hotmail.com


     |  53abstracts

contraceptive reversibility. Furthermore, our data reveal that AMH 
production in wolves is modulated by seasonality, as was also ob-
served in Siberian hamsters (5) and beluga whales (6).
Conclusions: So far, these results indicate that, in female gray 
wolves, AMH production is lower during the nonbreeding season 
and in females are under deslorelin acetate contraceptive treatment. 
More samples will be collected in other to confirm these results.
Financial support: FAPESP 2015/09246-7; 2017/06047-0 and Saint 
Louis Zoo.
References: (1) Roudebush et al., Biomark Insights 2008; 3: 259–268.
(2) Hollinshead et al., In: International Symposium on Canine and 
Feline Reproduction 2016; p.146.
(3) Snoeck et al., In: International Symposium on Canine and Feline 
Reproduction 2016; p.83.
(4) Place et al., General Comparative Endocrinology 2017; 250:54–57.
(5) Kabithe & Reproduction 2017; 135: 335–342.
(6) Montano et al., Reprod. Fertil. Dev. 2017; 29:1642–1652.

050 | Comparison of CEA and CA 15-3 levels in 
serum of the bitches with mammary tumors and 
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Introduction and aim: Canine mammary gland tumors (CMT) are 
the second, most common neoplasia in dogs [1]. In addition, nearly 
50% of CMT are malignant and therefore it represents a serious 
clinical problem. Due to similar immunohistochemical features of 
CMT and human breast cancer (HBC), evaluation of the same bio-
markers may be considered. Biomarkers are substances (usually 
proteins), which levels can be measured in the blood as well as in 
other tissues (e.g. in tumor), and obtained results can provide us 
information about the presence of the disease, response to treat-
ment and further prognosis for the patient. The most frequently 
studied HBC biomarkers are carcinoembryonic antigen (CEA) and 
cancer antigen 15-3 (CA 15–30 [2]. In veterinary medicine, there 
have only been a few studies in which detection of these biomark-
ers and initial determination of its concentration in both healthy 
as well as in bitches with CMT was done [2–4]. However, the com-
parison between concentrations of these biomarkers between 
healthy and bitches with CMT has not been done so far. The aim of 
the study was to determine the blood levels of CEA and CA 15-3 
in bitches with CMT as well as in the blood of healthy bitches and 
to compare these results.

Materials and methods: 85 blood samples, of which 77 were taken 
from bitches with CMT (59 with malignant CMT, 11 with benign 
CMT, and 7 with non-neoplastic changes) and 8 samples from 
healthy bitches were evaluated using Commercial Canine CA 15-3 
and CEA ELISA KITs (MyBiosource). The average age of bitches 
with CMT was 9.8 ± 2.4. The statistical analysis was done using 
Statistica 13.3 program (TIBCO Statistica). Quantitative variables 
were presented as mean and standard deviation (age) or median 
and interquartile range (CA 15-3 and CEA levels). CA 15-3 and 
CEA levels were compared between groups using Mann-Whitney 
U test (2 groups) or Kruskal-Wallis Test H (3 groups). The Pearson 
coefficient (r) was used to verify the lineal correlation between 
CA 15-3 and CEA levels. The significance level (α) was assumed 
to be 0.05.
Results: ELISA assays showed statistically significant difference in 
CEA and CA 15-3 levels in healthy dogs in comparison to dogs 
with CMT (its levels were significantly lower in healthy dogs, 
p < 0.001). There was no statistically significant difference in CEA 
as well as CA15-3 levels between malignant and benign tumors 
(CEA: p = 0.908; CA 15-3: p = 0.608). There was also no statisti-
cally significant difference in CEA and CA 15-3 levels in bitches 
with different grade of malignant CMT. There was no linear cor-
relation between CA 15-3 and CEA in dogs with CMT (r = 0.06, p 
value = 0.606).
Conclusions: Statistically significant difference in CEA and CA 15-3 
levels in healthy dogs in comparison to dogs with CMT may indicate 
than both CEA and CA 15-3 may be good biomarkers of an early 
diagnosis of CMT as well as of recurrence of the disease. Further 
studies in this direction are currently being carried out.
References: 1) Soremno et al., Vet Clin Am Small Anim Pract. 
2003;33;573–96.
2) Ledecky et al., Vet Med (Praha) 2013;58:277–83.
3) Campos et al., J Vet Int Med. 2012;26:1383–8.
4) Manuali et al., BMC Vet Res. 2012;8:86. Publication was funded 
by KNOW (Leading National Research Centre) Scientific Consortium 
“Healthy Animal - Safe Food”, decision of Ministry of Science and 
Higher Education No. 05-1/KNOW2/2015.
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Introduction and aim: Prostate gland is the most important ac-
cessory sex gland in male reproductive and urinary system that 
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completely encloses the proximal portion of the urethra. Diseases 
of the prostate are common in middle-aged to older intact dogs. 
Nevertheless, some studies revealed prostatic changes such as 
benign prostatic hyperplasia in young male dogs. It is known that 
prostate gland is an important reproductive organ and regular 
monitoring of the organ is recommended. The “golden standard” 
of diagnosing changes in prostate is rectal palpation and ultra-
sonography (USG). Meanwhile computed tomography (CT) is now 
presented as a new diagnostic method of prostatic disorders. The 
aim of this study was to compare CT and USG scans of the pros-
tate gland and to determine which method is more precise for 
evaluation of the prostatic volume.
Materials and methods: 15 different breed, age and weight male dogs 
were examined in private practices. All males were confirmed as clini-
cally healthy. At first the prostate gland was checked by digital palpa-
tion through rectum. Then all dogs underwent ultrasonography and CT 
scan of the gland. Volume of the prostate was measured in both studies.
Ultrasound examination was performed in lateral and dorsal recum-
bency with Mindray DC-T6 Vet (Mindray Bio-Medical Electronics 
Co., Ltd.) ultrasound machine. Prostate was scanned with micro-
convex probe in transverse position. Using different parameters 
of the machine the best quality image was obtained and saved. 
Measurements of prostate gland where calculated automatically 
by “trace-area” volume counting option and presented in quadratic 
centimetres
CT scans were performed using helical 2 slice CT scanner (Somatom 
Spirit 2, Siemens, Germany). Scanning protocol was chosen: voltage 
– 130 kVp, current – 100 mAs, slice thickness - 3–5 mm (reconstruc-
tions – 1.5–2.5 mm). Scans were performed using bone and soft tis-
sue algorithms.
CT scans were performed under general anaesthesia. All dogs were 
premedicated using medetomidine hydrochloride (Cepetor 1  mg/
mL, CP-Pharma Handelsgesellschaft GmbH, Germany) at the dose 
of 10  μg/kg of body weight. Anaesthesia induced using propofol 
(Propoven 10  mg/mL, Fresenius Kabi AB, Sweden) at the dose of 
2–4 mg/kg. Afterwards the patient was intubated and connected to 
an inhalation anaesthesia machine with isoflurane. Vital signs moni-
toring was present during all scanning time.
All patients were positioned and scanned in dorsal recumbency using 
radiolucent positioning aids to maintain stable positioning. Non-
contrast and contrast scans were performed. Iohexol (Omnipaque 

350 mg/mL, GE Healthcare AS, Norway) at dose of 600 mg/kg was 
used for contrast scan. Intravenous catheter was introduced into the 
peripheral vein (v. cephalica) and the bolus of contrast media was ad-
ministered manually.
Non-contrast scans included regions started at the level of T13 until 
full visualization of both testicles. Slice thickness - 3–5 mm, recon-
structions – 1.5–2.5 mm.
Post-contrast scans were performed at the same level, with the 
same slice thickness after i/v contrast media administration – arte-
rious phase (~15 s after administration), venous phase (~60 s after 
administration).
Late phase (~120 s after administration) was performed at the region 
of interest (starting at the level of L3 until the full visualization of 
both testicles), with smaller slice thickness.
All data were collected and analysed using the OsiriX software 
(Pixmeo SARL, Bernex, Switzerland).
Statistical analysis where performed with SPSS statistical analysis 
software. ANOVA, and correlation methods where included in sta-
tistical analysis. The level of significance was set at p < 0.05.
The images of ultrasonography and CT scan of the same male dog 
are present in figure 1.
Results: Our results showed no significant difference between the 
means of measurements of prostatic volume using CT and USG. The 
correlation between these methods was statistically high (p > 0.05). 
The influence of age on mean prostatic volume is shown is figure 2.
There was no significant difference between breed size and ultra-
sonographic measurements of the prostate gland volume (p > 0.05). 
However, the significant difference was found between different 
breed sizes and computed tomography measurements of the pros-
tate gland volume (p < 0.05). The changes of prostatic volume be-
tween different breed sizes is shown in figure 3.
Conclusions: Our results showed that different methods of pros-
tatic volume measurements did not differ significantly and corre-
lation was high. Ultrasonography is the “gold-standard” method to 

Figure 1. A -  ultrasonographic scan of a Czechoslovakian wolfdog 
using microconvex probe. B -  pre-contrast faze of CT scan of the 
same male. Prostatic cysts and calcifications are present in the 
picture.

Figure 2. Changes of prostate volume by age.

Figure 3. The changes of prostatic volume between different breed 
sizes.
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diagnose prostatic diseases and changes, however there is a great 
potential for variation due to operator-dependent factors. In this 
part, CT eliminates some of this variation, which may allow for 
more consistent interpretation of examinations. Notwithstanding 
the fact that computed tomography in dogs requires general an-
aesthesia, all males in our study tolerated anaesthesia well and 
respiratory or cardiac disorders were not observed. Although all 
male dogs where clinically healthy, some of the results suggested 
presence of benign prostatic hyperplasia depending on the volume 
of the prostate gland. Regarding this, further research based on 
CT and USG examinations is needed to evaluate male dogs with 
prostatic disorders.
References: 1) Dimitrov R. et al, Trakia Journal of Sciences, 2010; 
8:78–82.
2) Lee et al., J Small Anim Pract. 2011;52(3):146–51.
3) Pasikowska et al., Reprod Dom Anim 2015; 50:776–783.
4) Barbosa de Souza et al., In Practise 2017; 39:21–32

053 | Systematic analysis of the literature 
regarding dystocia in the bitch
S Ganz1; V Fux1; T Conze1; Z Gajewski2; A Wehrend1

1Clinic of obstetrics, gynaecology and andrology of small and large animals, 
University of Giessen, Germany;  2Department of Large Animal Diseases with 
Clinic, Faculty of Veterinary Medicine; Veterinary Research Centre and Center for 
Biomedical Research, Warsaw University of Life Sciences 
E-mail: sebastian.ganz@vetmed.uni-giessen.de

Introduction and aim: High quality literature in the field of canine 
reproduction is rare (1). So there are no studies on the quality of the 
literature about dystocia in dogs. This is notable, because it is a heav-
ily forensic charged topic.
The aim of this study was to analyze the literature regarding dystocia 
in the bitch with focus on caesarian section.
Material and Methods: Relevant articles and studies were collected 
with the help of the online databases PubMed, Medline and Google 
Scholar. It was focused on articles published between 1960 and 
2014 in German and English. Work published earlier was not con-
sidered because of lack of comparability. The relevant papers were 
found by using the search terms “sectio caesarea”, “cesarean sec-
tion”, “cesarean”, “ceasarean” in combination with the words “bitch”, 
“dog” and “small animal” and their plural forms together with the 
search item “anesthesia”. Additionally, papers and book references 
from the library of the veterinarian department of the Justus-
Liebig-University Giessen were added. The evidence of scientific 
work added was estimated to get a general view about the quality 
of the research with the schemes of Holmes (2004) and Greenhalgh 
(2003). This retrospective study analyzed the data base of 280 fe-
male dogs.
Results: 109 articles were included in the analysis: 69 opinions 
of expert, editorials and consensus reports, 21 case series, 5 
clinical cases, 4 randomized, controlled studies and 3 otherwise 

controlled studies. Only one blinded, randomized controlled 
study, one cohort study and one case-control-study were in-
cluded. Further 3 systematical reviews were added. The literature 
was further divided in different topics: 10 papers dealt with the 
topic physiological birth, 25 cited articles were about dystocia, 
15 papers covered the topic of gaining a proper diagnose and 12 
manuscripts pointed out breed predisposition. 43 articles covered 
the topic of proper preparation of surgery followed by 44 articles 
dealt with the surgery procedure. 21 of the articles discussed the 
different indications of a cesarean section. Further the general 
anesthesia was discussed in 57 articles. 2 papers dealt with the 
positioning of the dog during the surgery. The different kinds of 
cesarean section are the topic of 16 paper. Additionally the treat-
ment of the bitch and the puppies during the recovery phase and 
postoperative medication were elucidated in 44 articles. In the 
selected literature is also one paper about stitching techniques, 
one about the responsibility of the veterinarian for clearing up 
and documentation and two case series about the risks of puppies 
of a cesarean section.
Conclusion: Improvement of the quality of research in the field of 
canine dystocia is required. One case of the low scientific quality at 
the moment may be that for ethical reasons, experiments are hardly 
possible.
References: 1) Simoneit et al., Theriogenology 2011; 76 (6): 1042–50.
2) Holmes et al., Practice 2004; 26 (1): 28–33.3) Greenhalgh et al., 
Huber Verlag 2003. 2. Auflage.

054 | Suckling behavior of puppies during the 
first 24 hours of life
S Chastant1; A Mugnier1; C Viaud1; T Bonte2; A Morin2;  
A Grellet1

1Neocare, UMR 1225, Toulouse National Veterinary School, Toulouse, France;  
2CESECAH, Lezoux, France 
E-mail: s.chastant@envt.fr

Introduction and aim: Within the very first hours after birth, co-
lostrum ingestion, providing the newborns with both energy, is 
important for puppies’ survival at short and long term [1] and immu-
noglobulins [2]. Establishment of an efficient suckling behavior during 
the first day of life is thus crucial but surprisingly it has never been 
described in canine newborns. The objective of this study was thus to 
describe the suckling behavior over the first 12 and 24 hours of life.
Materials and methods: Within one kennel, 34 Labrador puppies 
from 5 litters were included. Four dams were primiparous, one of par-
ity 4, aged 18 months to 5 years. Births occurred by vaginal delivery 
60–63 days after ovulation. At birth, puppies were identified by a plas-
tic collar, weighted and sexed. They were then kept with their mother, 
in a heated whelping box 1.70 × 2.65 m. From birth to 24 hours of 
age, and for each puppy, the following informations were registered 
by permanent direct live visual observation: time at birth, birth rank, 
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time, duration of each suckling bout together with the position of the 
suckled mammary gland (from M1 thoracic gland until M5 posterior 
inguinal). Puppies were weighted at birth. Results are expressed as 
mean ± SEM. Normality of continued variables was tested by Shapiro-
Wilk test, the influence of discontinued variables by Kruskal-Wallis 
and Student/Fisher test; correlations and associations were evaluated 
respectively by Spearman test and Khi 2 (XLSTAT software).
Results: Whelping lasted 54 min to 3.5 hours, with a mean interval 
of 28 minutes between two consecutive puppies. Mean birth weight 
was 389 ± 60 g. The mean delay between birth and first suckling 
was 1 h28 ± 1 h25 (min: 5 min; max: 6 h; median: 59 min). Each puppy 
experienced 10 ± 5 suckling bouts and 26 ± 9 respectively during 
their first 12 and 24 hours of life. The total duration of suckling was 
80 ± 40 minutes over the first 12 hours of life (i.e. 11% of its life 
time), 213 ± 55 minutes over the first 24 hours (15% of its time life). 
Puppies suckled 5  ±  2 different teats over the first 12  hours and 
9 ± 1 over the first 24 hours (p-value < 0.001). Puppies spent sig-
nificantly more time suckling the left mammary chain (56 vs. 44% of 
suckling time; p-value = 0.021) and the most caudal mammary glands 
(30% suckling time on M5 vs. 17% M4, 19%M3, 16%M2, 18%M1; 
p-value < 0.001).
Birth weight did not affect delay from first suckling, but positively 
affected the number of bouts, the total suckling duration and the 
number of teats suckled over the first 12 hours.
Rank order did not affect delay from first suckling but negatively 
affected the number of bouts together with the total duration of 
suckling and the number of teats suckled over the first 12 hours.
Conclusions: This work described quantitative (duration, number of 
glands, number of bouts) and qualitative (time at first suckling, posi-
tion of suckled mammary gland) aspects of suckling behavior, focus-
ing on the colostral period in the canine species. It demonstrated 
the important variability of suckling behavior between puppies and 
between litters. Suckling is established very early after birth with no 
appropriation of any mammary gland by a given puppy. Birth weight 
and rank order are demonstrated as major variation factors of suck-
ling behavior. The impact of the way of delivery on suckling behavior, 
together with differences among breeds would be interesting to ex-
plore, together with the impact of the different aspects of suckling 
behavior on puppies survival and growth.
References: [1] Mila et al Prev Vet Med 143 (2017) 11–20.
[2] Mila et al Prev Vet Med 116 (2014) 209–213.
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Introduction and aim: Decision making and giving good advice to 
patient owners is a central task of veterinary practitioners [1]. 

However, in some fields it is difficult to base our work on reliable 
research data, especially for conditions that we rarely see in prac-
tice and for which performing clinical research is difficult [2]. In that 
regard, we aim to design a database (working title REPROCASES) 
in which case reports on rare diseases in the field of small animal 
reproduction can be collected.
The first disease we want to exemplarily investigate are ovarian 
cysts in the bitch. This is a subject on which reliable information con-
cerning the efficacy of medical treatment options, side effects and 
prognosis regarding fertility are hardly available [3]. So far, there are 
only few clinical studies that go beyond the individual case reports 
published [4]. In order to prepare a helpful case report form and pro-
vide some treatment guidelines we asked experts in the field of small 
animal reproduction which treatment regimens they would recom-
mend for ovarian cysts in the dog.
Materials and methods: We used a survey with eleven questions that 
was performed via the online tool EFS Survey (https​://www.quest​
back.com/). The experts were contacted via the EVSSAR Newsletter 
and the mailing list cafereprod-l@list.cornell.edu in September 2018. 
Participation was anonymously and voluntarily.
Results: In total, 14 participants completed the survey until 
February 2019. The participants stated to be specialized without 
certification (n = 5), three participants had a national board certi-
fication, four had a Diplomate of the European College of Animal 
Reproduction, and two had a Diplomate of the American College 
of Theriogenologists. Work experience was between four and 
33 years (mean 25.9 years). Being asked how many and which kind 
of cysts they had diagnosed throughout their working life, some 
participants stated to have seen only a few cysts (2–20). While 
one participant stated to have seen about 40 cysts, another one 
has seen 50 to 60 cysts. Two participant have seen as many as 
hundreds to thousands and one participant wrote “too numerous 
to count”. Regarding the question which therapy they recommend 
for the initial treatment, seven of the participants suggested hor-
monal therapy. Four colleagues recommended surgical therapy, 
two would have chosen a different approach “depending on actual 
progesterone concentrations” and one participant stated that no 
therapy is promising. Taking a closer look on hormonal therapies, 
four participants proposed a treatment with hCG and/or GnRH. 
However, recommended dosages and application regimes differed 
markedly and ranged from 500 IU hCG + 100 mg/kg GnRH every 
48 hours, 500 IU hCG SC for 3 days (suggested by two respond-
ents, respectively) to a protocol such as: Day 1: hCG + GnRH; 
Day 2: GnRH; Day 3: hCG + GnRH; Day 4: GnRH with dosages of 
1000 IU hCG IV and 2.2 μg/kg GnRH IM. Another participant pro-
posed one administration of 500 IU hCG and if no improvement is 
seen after 2 weeks to increase the dose. This participant also sug-
gested administering cabergoline and prostaglandin 25 days later 
to avoid progesterone effects on the endometrium.
Conclusion: It can be concluded that there is no uniformly recom-
mended conservative therapy for bitches with ovarian cysts. The 
participants suggest different dosages of hormonal medication or 
different time intervals for administration. Thus, more research or 
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case collections – even if difficult to perform - is warranted to learn 
more about treatment success, side effects and subsequent fertility.
References: 1) McKenzie, B.A., J Am Vet Med Assoc, 2014. 244(3): 
p. 271–6.
2) Arlt, S.P. and W. Heuwieser, Reprod Domest Anim, 2014. 49 Suppl 
3: p. 11–5.
3) Arlt, S.P. and P. Haimerl, Reprod Domest Anim, 2016. 51 Suppl 1: 
p. 3–11.
4) Knauf, Y., et al., Tierarztl Prax Ausg K Kleintiere Heimtiere, 2013. 
41(2): p. 93–100.
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Aim and Introduction: It is the aim of this study to standardize 
the procedures and evaluation of the exfoliative vaginal cytology 
in the bitch. Investigated was the influence of magnification on 
the examination of exfoliative vaginal cytologies. The results of 
cell classification carried out at 200-fold and 400-fold magnifica-
tion were compared. Also investigated was whether a significant 
difference of the cell distribution between three different lines 
of each smear, as well as between the thirds of one line could 
be detected. Through the use of a statistical program, the mini-
mum number of epithelial cells which should be examined, for 
an accurate assessment in an exfoliative vaginal cytology was 
determined.
Material and methods: Slides of 16 cytologies were examined at 
200-fold and 400-fold magnification. Additionally, plasma proges-
terone and oestradiol-17β concentrations were measured. Four 
slides from the cycle phases proestrus, estrus, metestrus and an-
estrus were assessed. The cytologies were viewed in a meandering 
pattern. For every slide cells were counted and classified for each 
line and within each third of one line. The cells were examined and 
classified as follows: cluster, anuclear, superficial, intermediate, 
parabasal, basal and foam cells. Further analysis of the data oc-
curred in groups, which were established using the average occur-
rence of each cell class for each slide. Data analysis was carried out 
using a three factorial variance analysis with repeat measurements 
considering the parameters; magnification, line and thirds within 
a line.
Results: Main effects: No significant difference in the classification 
of cells could be found when comparing the results of the exami-
nation with a 200-fold and 400-fold magnification. Significant dif-
ferences in cell distribution between the lines of a sample could be 
noted for cytologies with a high amount of anuclear cells (p = 0.019). 

Remarkably more anuclear cells were detected at both magnifica-
tions (200-fold and 400-fold magnification) in the third line com-
pared to the first and second line. The observed difference of each 
line from the mean are minor and therefore have no practical rele-
vance. The distribution of the different cell classes within each third 
of each line showed no statistical significance.
Double-interaction: Statistically significant differences in cell distribu-
tion between the lines depending on the applied magnification were 
not noted for any of the analyzed cell classes. Also, no difference of 
the cell distribution between the thirds of each line depending on the 
applied magnification were detected. The cell class “cluster”, showed 
a significant difference in the distribution between the thirds of the 
first line of a slide (p = 0.012). Since the noted differences between the 
thirds of the first line are minor, they do not have practical relevance.
Sample size calculation: To accurately assess the occurrence of each 
cell class in a vaginal smear at least 200 cells should be counted. The 
expected share of a cell class should not be less than 5%. Assessment 
of 100 cells is only sufficient for smears with an expected occur-
rence of a cell class of more than 50%.
Conclusions: Assessment of exfoliative vaginal cytologies in the 
bitch can be carried out using either a 200-fold or 400-fold magni-
fication. Differences in distribution of cell classes between the lines 
and thirds of one line have no practical relevance. It is recommended 
to count at least 200 cells of a smear to correctly assess a vaginal 
cytology. 
References: 1) Gupta et al.; Indian J Field Vet 2012;8:61–64 2)
Wehrend et al., Tierarztl Prax Ausg K. 2013;41:267–74.
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Introduction: The aim of the study was to obtain an enriched frac-
tion of capacitated dog sperm cells by separation of them from 
non-capacitated cells by means of the swim-up technique, which is 
based on the differences in motility between capacitated and no-
capacitated sperm (1).
Material and methods: Freshly obtained sperm-rich fractions from 
19 dog ejaculates were gently placed in the bottom of a tube con-
taining 10  mL of a specific in vitro capacitation (IVC) medium (2). 
Cells were incubated in this medium for 4 h at 38.5°C avoiding any 
movement. Afterwards, the 10  mL of sperm suspension were di-
vided in 5 fractions, from which F4 was the 4 mL placed at the top of 
the tube, the F3 the second 4 mL, F2 the next 1 mL, F1 the cloudy, 
next-to-bottom section and F0 the bottom sperm suspension. 
Percentage of viability, morphological abnormalities, sperm concen-
tration, capacitation-like chlortetracycline (CTC) staining, as well as 
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computer-assisted analysis (CASA) of motility were carried out on 
all of the above described fractions as well as in the initial ejaculate.
Results: Percentage of morphological abnormalities showed no 
significant difference among the different fractions obtained by 
swim-up, while the percentage of viability was significantly lower in 
F2, F3 and F4. Sperm cells concentration showed increasing values 
from the top to the bottom of the swim-up tube. Focusing on CASA 
analyses, all fractions showed the presence of 4 different sperm 
subpopulations. Of these, sperm from subpopulation 3 showed the 
highest percentage of cells with hyperactive, capacitation-like mo-
tion characteristics. The highest percentage of sperm included in 
Subpopulation 3 was observed in F2 (53% of the total motile sperm 
in the fraction), with percentages only slightly lower in F3 (47%) 
and F4 (43%). Concomitantly, the percentage of capacitation-like 
CTC staining was significantly (p  <  0.05) higher when compared 
with the other fractions in F2 (93.9%) and F3 (81.3%).
Conclusions: The application of swim-up together with IVC does not 
allow to physically split the separate motile sperm subpopulations pre-
sent in a dog ejaculate. Meanwhile, the combined analysis of results 
showed that the greater percentages of sperm with capacitation-like 
characteristics were mainly distributed among fractions F2 and F3. In 
conclusion, the combination of IVC with a swim up technique allows 
us to obtain an enriched fraction of capacitated sperm from dog sam-
ples, facilitating thus the study of sperm capacitation in this species.
References: 1) Baguhl F,  Fliess FR,  Bernt WD. Zentralbl 
Gynakol. 1989; 111(24):1613–6.
2) Albarracín JL, Fernández-Novell JM, Ballester J, Rauch MC, 
Quintero-Moreno A, Peña A, Mogas T, Rigau T, Yañez A, Guinovart 
JJ. 2004a. Biol. Reprod. 71:14 37–45.
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Introduction and aim: In France, around 70% cats (males and fe-
males), 17% male dogs and 40% female dogs are neutered [1]. The 
aims of this work were i) to describe the motivations of the own-
ers to ask for the neutering of their pet, ii) to understand the ways 
through which the owners collected information about this surgery 
and iii) to evaluate their knowledge about the indications and long 
term complications.
Materials and methods: A questionnaire was distributed to dog and 
cat owners asking for a consultation to get their animal neutered 
at Toulouse National Veterinary School. On a voluntary basis, the 
owners filled the questionnaire during the waiting period before 
the consultation, before any discussion with vets, vet students or 

nurses. Over the study period, 101 questionnaires were collected 
for tomcats, 25 for male dogs, 73 for queens and 95 for bitches.
Results: Tomcats were aged 10 months (±9.4; mean ± SEM; from 3 
to 61 months), much younger than male dogs (27.6 ± 27.5 months; 
from 6 to 100  months). Mean age was 12.1  months (± 9.8; 4 to 
88 months) for queens and 19 months (± 18.3) for bitches (from 5 to 
100 months), with respectively 47% and 60% of females pubertal. 
Respectively 15% and 7% of the owners did not whether the female 
was pubertal or not. Among pubertal females, 38% queens and 61% 
bitches had free access outside out of surveillance; 33% queens and 
61% des bitches were in frequent contact with a non neutered male. 
Only 7.4% queens and 4% bitches were previously treated by proge-
stagens; 13% queens and 8% bitches had already been pregnant (16 
mismatings out of 19). For a low proportion of owners (15% bitches; 
17% queens) believes that pregnancy is positive for the global wel-
fare of their female pet.
About the way they searched information about neutering, 27.2% 
of owners declared to not have looked for before the consultation, 
35.4% previously discussed with a vet, 16% collected data on the 
website of a vet clinic and 21.4% elsewhere on the internet.
The main motivations of owners were: in tomcats, avoiding urine 
marking (33%), roaming and accidents (23.2%) and reproduction 
(18.4%); in male dogs, avoid roaming and accidents (26.6%), suppress 
fertility (20.2%) and decrease aggressive behaviors against other 
animals (10.5%). The two motivations for neutering of a queen was 
to avoid the management of pregnancy, queening and litter (47.6%) 
or estrus (13.6%). The owners of bitches were motivated by the pre-
vention of pregnancy (27%), of mammary tumors (13.4%), and for a 
global positive impact on health (9.4%).
Regarding potential negative side effects, between 50 and 80% of 
owners declared not to be aware of the effect of neutering on their 
relative risk, with the exception of overweight: 77% of male own-
ers and 58% of female owners were informed from the increased 
risk after neutering. Among the owners having an opinion, 48% are 
convinced that neutering decreases the risk for prostatic tumor, 30% 
for other prostatic diseases; the risk for urolithiasis was believed to 
be decreased by 9% of tomcat owners and increased by 4%. Only 
14% of bitch owners were aware about an increased risk for urinary 
incontinence, 26% for the global risk of neoplasia; only 50% knew 
about the protective risk on mammary tumors, uterine infections 
and pseudocyesis.
Conclusions: Pet owners are far from well informed about the conse-
quences of gonadectomy on the animal health. Precise information 
needs to be provided, for which the vet remains the main source, in 
direct or through a website. Taking into account the recent epide-
miological data on the health impact of neutering [1, 2], preneutering 
consultation needs to be informative for owners in order to get a real 
informed consent.
References: [1] Houlihan KE. JAVMA, 2017, 250 (10) 1155–1166.
[2] Hoffmann et al. PLOS One, 2013, 8 (4) e61082–e61082
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Introduction and aim: Milk fatty acids (FA) represent major sources 
of energy but also of essential nutrients for newborn puppies. They 
are involved into growth, neurological development, immunity and 
numerous metabolic pathways (including insulin sensitivity). The aim 
of this work was to compare FA profiles of 18 industrial milks (IndMs) 
designed for puppies with that of canine mammary secretions (CMS) 
of the first week of lactation.
Materials and methods: Colostrum and milk samples were col-
lected within one multiracial kennel. In bitches freely suckled 
by their puppies, CMS (from all glands) were collected at Day 1 
(D0 = whelping; n = 23), D3 (n = 18) and D7 (n = 26) and stored at 
−20°C. IndMs (n = 18) were diluted following the manufacturer's 
instruction. FA were quantified by gas chromatography [1]. For the 
comparison between CMS and IndMs, 11 FA were selected. For 
one given FA, concentrations in IndMs were considered as “satis-
factory” if above the 25% lowest (Q1) concentrations measured in 
CMS from D1-3 (colostrum). A second comparison was performed 
with Q1 of concentrations measured in CMS from D7 (milk). 
Results are expressed as mean ± SEM. Statistical analysis was con-
ducted with repeated measures ANOVA and Principal Component 
Analysis (PCA).
Results: Total fatty acids (FA) concentration did not significantly 
vary over the first three days after whelping (D1: 40.2 ± 8.7 g/L; 
Day 3: 38.8  ±  6.8  g/L) and then increased markedly (D7: 
56.8 ± 9.2 g/L) (p < 0.001). The concentration of some FA fami-
lies (saturated FA, unsaturated FA, n-3 and n-6 FA) and some in-
dividual FA (alpha-linolenic acid ALA, eicosapentaenoic acid EPA, 
docosahexaenoic acid DHA) followed the same pattern. In con-
trast, the increase in DPA concentration is limited, and arachidonic 
acid AA concentration as well as polyunsaturated/saturated ratio 
(59 ± 8.0%) and n-6/n-3 ratio (10.6 ± 1.6) remain stable over the 
first week of lactation.
PCA evidenced that all FA profiles from CMS (whatever the delay 
from whelping) are closely clustered, whereas an important diver-
sity was noticed among IndMs FA profiles. Compared to D1-3 CMS, 
total FA concentration was satisfactory for 11 out of 18 IndMs. 
In total, over the 11 parameters evaluated, IndMs reached the re-
quirements for only 2 parameters (median; Q1: 2; Q3 3). The FA 
concentrations were satisfactory in most IndMs for saturated FA 
(SFA; 14/18 IndMs), and less frequently satisfactory for ALA (6/18), 
n-3 FA (3/18), EPA and DHA (3/18 for both), polyunsaturated FA 
(PUFA) (1/18), n-6 (1/18), AA (1/18), DPA (0/18). Compared to D7 
CMS, IndMs were satisfactory for 2 parameters (Q1 = 1, Q3 = 2). 
They are in excess of SFA (x1.9) and at the opposite, in deficit of 
PUFA (: 2.7) compared to CMS, with a more pronounced deficit in 

n-3 than in n-6 FA. Most IndMs contain almost null concentrations 
in AA (15/18), EPA (14/18), DHA (15/18), DPA (15/18).
Conclusion: As industrial milks are made from bovine milk, the strik-
ing differences between their fatty acids profiles and those from ca-
nine mammary secretions was expected. Deficit observed for some 
FA are similar to those evidenced in formulas for human infants, es-
pecially in AA [2]. Since IndMs display major differences between 
them, users may be advised to prefer those found satisfactory for 
total fatty acid concentration, saturated FA concentration (of easier 
metabolization), DHA and EPA (important for neurological develop-
ment), with a n-6/n-3 ratio equivalent to the one of mammary se-
cretions. This work contributes to provide objective data to choose 
milk replacer optimal for the newborn puppy but has to be confirmed 
with comparison with other CMS collected from bitches fed other 
regimens.
References: [1] Rousseau D. et al. 2003. Am J Physiol Heart Circ 
Physiol 285: H1294–H1302.
[2] Koletzko B. Ann Nutr Metab 2016; 69 (suppl 2): 28–40.

061 | Evaluation of progesterone 
measurements with the Speed Reader®

T Conze1; H Hussein1,2; G Schuler1; A Wehrend1

1Clinic of Obstetrics, Gynecology and Andrology of Large and Small Animals with 
Ambulatory Service, Faculty of Veterinary Medicine, Justus-Liebig-University 
Giessen, Germany;  2Department of Theriogenology, Faculty Vet. Med., Assiut 
University, Assiut, Egypt 
Email: theresa.conze@vetmed.uni-giessen.de

Introduction and aim: With the new development of in-house pro-
gesterone tests, there is a new economically attractive and fast way 
to measure progesterone in small animal practices. In 2017 the im-
munochromatographic method for the quantitative measurement of 
P4 in canine blood samples was introduced into the market (Speed 
Progesterone™ using the Speed Reader®, Virbac, France). Nerveless, 
the radioimmunoassay is still the golden standard to measure pro-
gesterone (1).The aim of this study was to compare the results of 
the measurements with the Speed Reader® and a well-established 
in-house radioimmunoassay (1).
Material and methods: Blood from 45 healthy bitches, which were 
presented for the determination of the optimal time of breeding, 
were taken. Serum was obtained and divided into two aliquots, 
Progesterone was measured with the RIA and Speed Reader®, re-
spectively. The methods were statistically evaluated by pairwise 
linear regression analysis. Due to the measuring range of the Speed 
Reader®, only samples between 1 and 20 ng/mL were included in 
the study.
Results: The pairwise linear regression analyses revealed a highly sig-
nificant (p < 0.001) positive correlation. The correlation coefficient 
(R) for the Speed Reader® vs. RIA was R = 0.94. The regression line 
for the Speed Reader® vs. RIA was close to the identity line (slope: 
0.93, intercept: 0.53). In one of the samples a P4 concentration of 
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19.7 ng/mL was measured using the Speed Reader®. The progester-
one concentration measured with RIA was 25.5 ng/mL. This might 
indicate that the P4 concentration exceeded the measuring range 
defined for the Speed Reader®.
Conclusion: Our results confirm that Speed Reader® allows the 
precise measurement of P4 in canine blood samples in a rage of 
1 to 20  ng/mL. Due to the high positive correlation of the RIA 
and the Speed Reader®, measurements with the Speed Reader® 
seem to be good new alternative for in-house measurements of 
progesterone.
Reference: 1) Hoffmann et al., J Reprod Fertil 1992; 96:837–45.
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Introduction and aims: Benign Prostate Gland Hyperplasia (BPH) 
and chronical prostatitis are frequent problems of the aging dog. 
Diagnosis can be supported by advanced sonographical techniques, 
like Doppler sonography (1,2) and elastography (3). In the present 
study, we aimed to improve diagnostics by means of echostructure 
analysis.
Animals and Methods: We compared the echostructure of prostate 
glands of young dogs with the echostructure in case of BPH and 
chronical prostatitis; furthermore the echostructure in BPH before 
and two weeks after treatment with antiandrogens. The sonographi-
cal pictures of the healthy prostate glands were from patients in-
troduced for examination before castration (controls, n = 14 years, 
age: 1.5 ± 0.4 years) All others were introduced because of bloody 
preputial secretion and/or urination/defecation problems (BPH, 
n = 21, age: 9.5 ± 3.4 years; prostatitis, n = 6, age: 6.5 ± 3.5 years). A 
case history was taken and after clinical examination, sonography of 
the prostate gland was performed. The diagnosis chronical prostati-
tis was supported by bacteriological examination of urine or semen 
and a blood picture. A total of 412 pictures were evaluated (con-
trol: n = 145, BPH: n = 123, prostatitis n = 144). Digitized images of 
the prostate gland were divided into four equal quadrants. On each 
quadrant, a quadratic region-of-interest (ROI) was chosen randomly 
on B-mode images and echotexture analyses were done using a cus-
tomized program (ImageJ; Wayne Rasband, National Institutes of 
Health, Bethesda, Maryland, USA). For the computer-assisted analy-
ses, echotexture of the tissues using the parameters mean grey level 

(MGL), mean gradient (MG), homogeneity (HOM), entropy (ENTR), 
contrast (CONT) and grey value (GV) was evaluated. Statistical anal-
yses were done by using the Shapiro-Wilk-Test for distribution; since 
data showed no normal distribution, the Wilcoxon Signed Ranks Test 
was used for comparison between groups. All values are given as 
means ± standard deviations, a p-value < 0.05 was considered sta-
tistically significant.
Results: Statistical analyses revealed that energy, correlation, mean 
grey value and entropy differed significantly between the healthy 
controls on one side, and BPH and prostatitis on the other; while a 
diseased gland showed decreased energy and correlation, the en-
tropy and mean grey value was increased (all p < 0.01). Furthermore 
the decrease in homogeneity contributed to differentiate between 
healthy and prostatitis dogs (p  <  0.01); homogeneity values were 
in addition significantly lower in prostatitis than in BPH patients 
(p < 0.05). Between the first examination of BPH patients and the 
last control after treatment, a significant increase in energy (p < 0.05) 
and homogeneity (p < 0.05), and a decrease in entropy (p < 0.01) was 
observed.
Conclusions: Echostructure analysis was helpful to diagnose BPH 
and chronical prostatitis, and to differentiate between the diseases, 
when all parameters were evaluated and compared with values from 
young, healthy dogs. Furthermore the effect of an antiandrogen 
therapy can be observed.
References: (1) De Freitas et al, Theriogenology 2015; 83(7):1140–6.
(2) Zelli et al, Reprod Domest Anim 2013; 48(5):768–73.
(3) Jeon et al, Vet Radiol Ultrasound 2015; 56(4):425–31.
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Clinical case: A five-year-old Bullmastiff dog was initially pre-
sented for staging of an extra skeletal osteosarcoma on the 
right hip. The dog had a history of intermittent haematuria for 
months that had never been investigated. Abdominal computed 
tomographic examination (CT) incidentally revealed an enlarged 
(8  ×  7.6  ×  5  cm) and heterogeneous prostate with contrast en-
hancement and periprostatic fat stranding. Several hypoattenu-
ating areas were observed in the parenchyma and its periphery, 
some of them outlined by a rim enhancement on post-contrast 
scan. Prostatitis and prostatic abscesses associated with second-
ary steatitis were suspected. Bilateral mild medial iliac lymphad-
enopathy was present. Ultrasound examination (US) showed an 
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enlarged (7.6 cm width, 4 cm height in cross section), bilobed pros-
tate. Anechoic dilated ducts radiated from the middle of the gland 
and connected with an anechoic, septated and irregular-shaped 
area with distal enhancement between the parenchyma and the 
distended prostatic capsule of the right lobe. The surrounding fat 
was hyperechoic, suggesting secondary steatitis. No abnormality 
was found in the testicles. Cytology from fluid collected by pro-
static lavage (PL) showed red blood cells and prostatic cells but 
no inflammatory cells or bacteria. Urinalysis was within standard 
limits. Ultrasound-guided fine needle aspiration (US-FNA) of the 
subcapsular cavity and prostatic parenchyma were performed and 
0.2 mL of serous fluid were collected from the cavity. No signs of 
inflammation were observed on cytological examination. A severe 
benign prostatic hyperplasia (BPH) and a subcapsular cyst were di-
agnosed. No US-FNA of the iliac lymph nodes was performed. The 
dog underwent castration at the same time as surgical removal 
of the hip mass. Regardless of his BPH, he received cefalexin and 
carprofen during one week. The dog showed no urinary symptoms 
during the three weeks after surgery and no ultrasound control 
was performed.
Discussion: Small intraparenchymal cysts are common findings in 
BPH. Obstruction of ducts by cellular hyperplasia and hypertrophy 
leads to accumulation of non-inflammatory prostatic secretions 
within the parenchyma. We report that, while most cysts associated 
with BPH are located within the parenchyma, they can also collect 
peripherally between the prostatic parenchyma and the capsule. In 
this case, CT showed severe enlargement and heterogeneity of the 
prostate. CT is reported to be more accurate than US for evaluating 
prostatic size. Prostatic height may have been underestimated by 
US. Heterogeneous tissue structure and changes in attenuation on 
CT after contrast agent injection seem to be very sensitive and to de-
tect earlier prostatic changes than US1. However, these features do 
not specifically differentiate between different prostatic conditions 
and should not be over-interpreted. Prostatic surrounding reactive 
fat at US or CT is usually not observed in BPH. Severe enlargement 
of the prostate could have led to surrounding steatitis. US is the gold 
standard when investigating the prostate. However, cytology is es-
sential to distinguish between cysts and abscesses2 and to confirm 
a prostatitis. Cytology of fluid obtained by PL shows a good correla-
tion with histology in case of inflammation. Dilution should be avoid 
by centrifugation of sample before examination. Contamination by 
cells of the urinary tract may occur. US-FNA shows the strongest 
correlation with histological diagnosis, even if aspiration of fibrotic 
tissue can lead to poor cellularity3. In this case, both methods lead to 
a BHP diagnosis. Increased serum canine prostatic specific esterase 
(CPSE) concentrations have been reported in dogs affected by HBP, 
prostatitis or prostatic carcinoma. CPSE could be useful to detect 
early prostatic disorders but further evaluations are needed to dif-
ferentiate between prostatic diseases. According to anamnesis and 
clinical findings, cytology should be performed to refine the imaging 
diagnosis and propose the most accurate treatment.
References: 1) N.S.M. Kuhnt et al., 2017, BMC veterinary Research.

2) Lori E. Boland, 2003, JAAHA.
3) Root Kustritz MV, 2006, Theriogenology.
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Clinical cases: This case report describes a disorder of sexual devel-
opment in six beagle dogs resulting in hermaphroditism. All female 
dogs came from the same breeding kennel and belonged to the same 
family. The phenotype of all dogs was female with a protruding hard 
structure from the vulva consistent with an enlarged clitoris and pe-
nile bone (baculum). Animals were between one and two years of 
age. A transabdominal ultrasonography revealed the presence of 
ambiguous gonadal structures and uterus. Gonadectomy was per-
formed between 7 to 12 months of age and the gonads were sent 
for histopathological examination. One month after castration, the 
presence of enlarged clitoris was evaluated and no difference was 
recorded. Among the bitches, 4/6 were surgically managed with par-
tial clitorectomy.
Histological analysis revealed the presence of bilateral ovotestis and 
uterus in 5 animals, the last dog presented bilateral testis. Among the 
6 examined dogs with sex development disturbances, one presented 
oestrus at the age of 12 months.
Cytogenetic analysis in 5 bitches showed a normal female karyotype 
(78, XX). Amplification of SRY gene did not show any result in com-
parison with a control gene (NROB) which suggest that all animals 
are SRY-negative. Further genetic studies will be performed on these 
animals.
In summary, we confirmed the presence of bilateral ovotestis and 
78, XX - SRY-negative sex reversal consistent with a diagnosis of true 
hermaphroditism in 5/6 dogs and 1/6 pseudohermaphroditism dog.
Discussion: Disorder of sexual development (DSD) is a rare affec-
tion in dogs and may result from disturbances in sex chromosomes, 
genes or a failure in development of gonads [1–4]. Testis induction is 
normally due to the expression of the Y-linked SRY gene, along with 
SOX9, an autosomal testis-determining gene. Some other genes like 
Nr5a1, Wt1 or Rspo1 have been shown to regulate the expression 
of SRY or SOX9 during fetal differentiation of gonads. However, the 
presence of testis has been described in human patients and domes-
tic animals with SRY-negative XX sex reversal.
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Autosomal genes that cause testis induction in this disorder in 
dogs are presently unclear. Only one study of familial cases of 
XX sex reversal in American Cocker Spaniel established an asso-
ciation between sexual differentiation failure and an insertion in 
CFA9 [1]. In human medicine, various genetic mutations have been 
described causing XX sex reversal such as a missense mutation in 
NR5A1, homozygous splice site donor of RSPO1 or FOXL2 muta-
tion [5] .
References: 1) Meyers-Wallen VN. et al., Plos One 2017, 
12(10):e0186331. https​://doi.org/10.1371/journ​al.pone.0186331.
2) Meyers-Wallen VN., Reprod Dom Anim 2009;44:40–46.
3) Sumner S.M. et al., Can Vet J 2018;59:606–610.
4) Dzimira S. et al., Pathology – Research and Practice 2015; 
211:772–775.
5) Croft et al., Disorders of Sex development: The Evolving Role 
of Genomics in Diagnosis and Gene Discovery, 2016, https​://doi.
org/10.1002/bdrc.21148​
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Introduction and aim: Testicular tumors are very frequent in 
dogs (1), but their preoperative diagnosis remains challenging. 
Conventional ultrasonography (US) does not differentiate benign 
from malignant testicular lesions, while the diagnostic accuracy of 
Doppler ultrasonography is still under review because it has been 
tested only in few studies (2). Thus, to improve the assessment of 
testicular tumors in dogs, in the present study we evaluated a mul-
tiparametric approach consisting in the use of two-dimensional 
(2-D) ultrasound combined with Color Doppler (CD), Pulsed Wave 
(PW), and Power Doppler (PD) ultrasonographic techniques, B-
flow imaging, strain sonoelastography, and Contrast-Enhanced 
Ultrasound (CEUS).
Materials and Methods: We retrospectively reviewed the multipara-
metric imaging patterns and parameters of 22 consecutive dogs with 
34 testicular tumors. After 2-D ultrasound examination of each testi-
cle, using different Doppler and B-flow techniques, we evaluated the 
qualitative and quantitative parameters of the blood flows in the sper-
matic cord and marginal regions as well as within and/or around the 
tumor lesion, when present. For each dog, by sonoelastography we 
compared semi-quantitatively the tissue distortion in a region of inter-
est (ROI) drawn within the tumor lesion with that of a reference ROI 
in a normal parenchyma area. By CEUS, after injection of a bolus dose 
of contrast agent (Sono-Vue), we evaluated contrast enhancement 

patterns as well as quantitative parameters (Peak intensity, Time-
to-peak, and Area under the curve) in the same two ROIs described 
above.
Results: Dogs’ age and weight ranged from 5.5 to 16 years (median 
12) and from 5 to 35 kg (median 26), respectively. Ten dogs had 
unilateral lesions, whilst the other 12 dogs had bilateral lesions. 
The focal testicular tumors (17.4  ±  14.5  mm in size) included 12 
seminomas, 2 sertoliomas, 15 leydigoma, and 5 mixed tumors. By 
PW Doppler, blood flow parameters did not differ between the 
spermatic cord and marginal arteries except for the Resistance 
Index that was higher (p < 0.05) in normal than in pathological tes-
ticles (0.60 ± 0.04 vs. 0.43 ± 0.14, respectively). By PD, the mean 
pixel values tended to be higher in tumor lesions than in normal 
parenchyma (4893  ±  2798 vs. 3903  ±  2278, respectively). By B-
flow, 80% of leydigoma showed a predominant vascularization sur-
rounding the lesion, whilst 93% of all the other tumors evidenced 
only intralesional vessels. By semi-quantitative sonoelastography, 
all tumors presented a harder pattern, with higher stiffness values 
compared to normal parenchyma (3.1 ± 0.5 vs. 2.1 ± 0.9, respec-
tively). By CEUS, testicular tumors showed an inhomogeneous, 
hyperenhanced pattern during the wash-in and a slow inhomoge-
neous washout; the peak intensity was higher (p < 0.05) in tumor 
than in normal testicular ROIs ((−51.9  ±  5.99 vs. −57.5  ±  4.98%, 
respectively).
Conclusions: Our results, although based on a limited array of tumor 
types, suggest that the multiparametric ultrasonographic approach 
for the evaluation of the blood flow can help to the detection of 
testicular tumors and to their differential diagnosis in dogs, at least 
for the cases of leydigoma.
References: 1) Liao AT et al., J Vet Med Sci. 2009; 71 (7):919–23.
2) Gumbsch et al., Vet Rec. 2002; 151:140–144.
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Introduction: Ovariectomy (OVE) has always been taught as 
the elective procedure to sterilize bitches at the Veterinary 
University of Turin (Italy) and in many other Italian Universities. 
Ovariohysterectomy (OVH) has historically been recommended in 
the United States and the most frequently used surgical textbooks 
do not even describe OVE. However, long term observation stud-
ies do not report uterine pathologies in ovariectomized bitches (1,2). 
The aim of this study was to describe morphology, histology and 
computed tomographic appearance of the canine uterus following 
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OVE and to compare uterine diameters in ovariectomized and intact 
bitches.
Materials and Methods: Anatomical specimens were collected 
either at necropsy or at practical exercitations for veterinary stu-
dents. Tissue samples from uterine horns and body were formalin 
fixed, paraffin embedded and sections were Haematoxilin-Eosin 
stained.
The records of intact or sterilized bitches that had undergone com-
puted tomographic (CT) examination of the whole body or of the ab-
dominal tract in the last 4 years were extracted from the database of 
the Veterinary Teaching Hospital of the University of Turin. The to-
mographic aspect of the uterus was examined in the ovariectomized 
bitches. The diameters of uterine body and horns, were compared 
between ovariectomized and intact bitches (Wilcoxon rank sum test 
after weight and age homogeneity assessment through two-sided 
Wilcoxon rank sum test).
Results: The number of cases that could be included in the study 
was rather limited. A complete uterus could be removed from seven 
bitches at necropsy. The organs did not show any gross anomaly, 
had an homogeneously firm consistence, and appeared atrophic. 
Histologically, few inactive uterine glands, increased stromal cel-
lularity and myometrial basophilia were observed in all except one 
case, showing mild cystic endometrial hyperplasia (CEH) together 
with rather thick eosinophilic myometrium.
The CT records of 216 sterilized bitches and 45 intact ones were ex-
amined. After exclusion of pathologies interfering with reproductive 
tract visualization, 171 sterilized bitches and 22 intact ones were 
left. Thirteen out of 22 intact bitches showed uterine collections in-
terpreted as hydrometra. 163 out 171 sterilized bitches had been 
ovariohysterectomized (95.3%), leaving 8 cases suitable for inclu-
sion. Three of these showed a minimal liquid collection either in the 
uterine body or horns, for a maximum diameter of 0.5 cm in dogs 
weighing 20–38 Kg. The uterine diameters of the 5 cases without 
collection were compared with the diameters of the 9 cases of in-
tact bitches without collection. The uterine horns diameter resulted 
significantly smaller in ovariectomized bitches (3.3  ±  1.40  mm; 
mean ± SD) than in intact ones (5.4 ± 1.2 mm). No significant differ-
ence was found in uterine body.
Discussion: Our data show that, notwithstanding the Academic ap-
proach, OVH appears to have become the standard procedure in 
Italy, at least in the past years. From our observations, the uterus 
left in situ shows atrophic tracts both macroscopically and histologi-
cally although some tissue dystrophy like CEH can persist years after 
gonadal removal and minimal liquid collection can be appreciated in 
the uterine lumen. These conditions, probably existing before OVE, 
are not likely to have clinical importance after gonadal steroid dep-
rivation. Steroid receptors have been shown to be present at least 
six months after OVE (3), but observations on uterine tissues after 
longer periods of time are lacking.
References: 1) Van-Goethem et al. Vet Surgery 35 (2006) 136–143.
2) DeTora & McCarthy JAVMA 239 (2011) 1409–1411.
3) Schäfer-Somi et al. Theriogenology (2017) 102 80–86.
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Introduction and aims: Cultural techniques currently used to investigate 
microbial community harbored by canine vagina lack effectiveness in 
detecting the complexity of resident microbiota, in contrast to the more 
powerful metagenomic approach obtained via NGS techniques.
Aim of the present work was to compare results obtained from cul-
ture dependent and culture independent approaches in describing 
the vaginal microbial community in healthy anestrus bitches.
Materials and Methods: A total of 11 healthy anestrus bitches of dif-
ferent breed, parity (0–4) and age (3.8 ± 2.2 years mean ± SD) were 
included in the study. Vaginal samples were collected using sterile 
swabs through a sterile speculum. Anestrus was confirmed through 
vaginal cytology and serum progesterone concentration analysis.
Bacterial isolation was performed according to standard lab culture 
techniques. Taxonomic identification was obtained by MALDI-TOF MS.
Total DNA was extracted from vaginal swabs and quantified. After PCR 
amplification of V3 and V4 hypervariable regions of the rRNA16S coding 
gene and library preparation, DNA was sequenced by Illumina MiSeq 
platform. The Greengenes database was used to assign taxonomy to all 
identified Operational Taxonomic Units (OTUs). Alpha and beta diversity 
were calculated after normalization of samples via rarefaction.
Results: Cultural dependent assay: Streptococcus spp. was the most rep-
resented Genus, isolated from 7/11 bitches (63.6%) -with S. canis being 
the most frequently isolated species- followed by S.pseudintermedius 
(45.4%). Haemophylus spp., E.coli and Enterococcus spp. were isolated 
from 36.4% of samples whereas coagulase negative Staphylococcus 
spp., Micrococcus spp. and Proteus spp. were found in 18.2%of cases. 
Arcanobacterium spp., Bacillus cereus, Pasteurella canis, Trueperella 
bernardie, Pediococcus acidilactici were isolated 9.1% of samples. 
Mycoplasma canis was isolated from a single animfal.
Cultural independent assay: Metataxonomic analysis identified 164 
Genera belonging to a total of 97 Families. Staphylococcus spp. and 
Enterococcus spp. were identified in 59.1% and 18.2% of samples, re-
spectively, whereas Proteus spp., Trueperella spp., Pediococcus spp. and 
Arcanobacterium spp. were only identified in 9.1% of samples. Bacillus 
spp. and Micrococcus spp. resulted to be lowly present also accord-
ing to culture-independent analysis, with a percentage of isolation of 
4.5%. Haemophylus spp. and E.coli were not detected in any of the 
tested samples. Finally, contrarily to the cultural-based assay, NGS-
based approach highlighted a diffused presence of both Mycoplasma 
spp. (72.7% of samples) and Ureaplsma spp (40.9% of samples).
Diversity analysis showed a large variability among bitches in terms 
of both species richness and evenness (alpha diversity) and total mi-
crobial community composition (beta diversity).
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Discussion: Interpretation of culture results from bitches vagina is 
not univocal and the pathological role that one or more microorgan-
isms can play in hypo/infertility issues is not clear (1).
The genomic approach highlighted a very high inter-individual vari-
ability of the microbial community, making the definition of a base-
line for vaginal community of healthy bitches in anoestrus state not 
straightforward (2). Culture dependent and independent assays re-
sults display a high level of overlap although further studies are nec-
essary to assess the clinical implications of the microbiome analysis.
References: 1) Groppetti et al. Theriogenology (2012) 77, 1549–1556.
2) Lyman et al. PloS One (2019) 14: e0210157.
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Introduction: Endometritis has been demonstrated to induce infer-
tility in several species such as cows, mares and bitches. Diagnostic 
tools include endometrial bacteriology, cytology and biopsy. The aim 
of the present study was to compare endometrial brushing and en-
dometrial lavage as possible techniques in the diagnosis of uterine 
inflammation in the queen.
Material and methods: Twenty-eight queens were included in the study 
and split into two groups, the brushing (B; n = 15) and the lavage (L; 
n = 13) group. Females were referred for a routine ovariohysterectomy. 
After being removed, B-uteri were incised with a scalpel and a sterile 
swab was taken for microbiological purposes. Then, an endometrial 
cytology was obtained by brushing a sterile swab against the endome-
trium, followed by a full-thick biopsy. On the other hand, L-uteri were 
infused with PBS. Recovered PBS was split into two samples, one for 
microbiological purposes and the other one to perform an endometrial 
cytology. Finally, a full-thick biopsy was also taken. Endometrial swabs 
were stained by the modified Gray-Giemsa technique and 10 fields at 
x40 were evaluated for total number of neutrophils (PMN). Samples 
were scored as none, +1 (1–10), +2 (>10, but isolated) and  +  3 (large 
clumps) (1). Uterine biopsies were used as a control of the real degree 
of endometritis and were evaluated according to Klein et al (2016) (2).
Results: Microbiological results were all negative. Regarding to cy-
tologies, brushing samples yielded higher scores of neutrophils than 
lavage samples. Thus, in L-cytologies, 30% of them were classified 
as 0, 40% as + 1, and 30% a + 2. On the other hand, in B-cytologies 
only 16.7% were classified as 0, 33.3% as + 1, and 50% as + 2. In ad-
dition, B-cytologies also showed higher morphological abnormalities. 
Finally, biopsies showed no signs of acute or chronic inflammation.

Conclusion: According to the present results, lavage samples provide 
closer PMN-scores to biopsy than brushing samples, suggesting that 
they are more reliable than brushing samples, although biopsy and 
further histology is always more reliable. These results are somehow 
expectable since the friction of the swab against the endometrium 
can induce the break of endometrial capillaries allowing the release of 
neutrophils. On the other hand, cells obtained by brushing techniques 
showed a higher degree of morphological abnormalities than those ob-
tained by uterine lavage. This increase can be also explained by the fric-
tion of the swab against the endometrium during the sample obtaining.
References: 1) Reilas, T., Katila, T., 2002. Reprod. Dom. Anim. 37, 
261–268.
2) Klein V, Müller K, Schoon HA, Reilas T, Rivera del Alamo MM, 
Katila T, 2016. Reprod. Dom. Anim. 51, 98–104.
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Introduction and aim: The aim of this study was to examine if APGAR 
scoring can be used as a reliable method of determining neonatal 
health in newborn kittens – both by breeders at home and by staff 
at veterinary clinics after cesarean sections. Another aim was to ex-
amine if there was a connection between APGAR scores and survival 
and APGAR scores and birth weight in kittens, as well as long time 
survival and growth until 12 weeks of age. Materials and methods
Data from litters born at home was collected by questionnaires sent out 
to breeders. The questionnaires included questions regarding the queen 
and the parturition, as well as questions regarding the kittens including 
health, weights and APGAR score. The study included 17 litters resulting 
in 78 kittens. Data were analyzed with the mixed procedure and Fisher's 
exact test in SAS 9.2 and regression analyses in Minitab 17. Results
Mean gestation length was 65.1 ± 0.5 days and mean litter size was 
4.6 ± 0.4 kittens. 7.7% were stillborn or died within the first week. Mean 
birth weight of kittens born alive was 89.8 ± 1.5 g. 5.1% were born with 
congenital defects. Median time interval between expulsion of each 
kitten was 30 (range 5–2870) minutes. Viability and birth weight had a 
significant association (p < 0.0001). Larger females gave birth to rela-
tively smaller kittens (median birth weight of the litter/mother's body 
weight) (p = 0.004). There was no significant relationship between ex-
pulsion time for each kitten and APGAR score. Because most kittens 
scored high in APGAR and survived for 12 weeks there was little diver-
sity in these data contributing to lack of significance in analysis of the 
influence of APGAR on viability. Conclusions
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This study is, to the authors’ best knowledge, as up to today the first 
evaluation of the use of APGAR scoring in newborn kittens. As expe-
rienced from this study, APGAR scoring is practical in newborn kit-
tens. This study suggests that a widely implemented use of APGAR 
scoring in queening, both by breeders in home environment and in 
the veterinary field, could positively affect the breeding manage-
ment and neonatal care. Veronesi et al (2009) showed a significant 
association between APGAR score and viability in newborn puppies. 
Unfortunately, a relationship between APGAR score and viability 
could not be investigated in kittens in this study, due to low mortality 
in the included data. The significant relationship between viability 
and birth weight is probably due to the fact that kittens born dead 
had significantly lower birth weight than kittens born alive.
References: 1) Veronesi et al., Theriogenology 2009;72:404–7.
2) Fournier et al., Reprod Domest Anim 2017;52:153–57.
3) Ström Holst B & Frössling J., J Feline Med Surg 2009;11:793–802.
4) Sparkes et al., J Feline Med Surg 2006;8:145–157.
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Introduction and aim: The cystic endometrial hyperplasia-pyometra 
complex (CEH-P) is one of the most prevalent uterine diseases in the 
female dog (1). Cardiac structure and function adjustments associ-
ated with uterine infection have not been reported so far. Therefore, 
the aim of the present study was to evaluate cardiac dimensions and 
function as well as systolic blood pressure in bitches suffering from 
CEH-P before and after ovariohysterectomy.
Materials and methods: Seven, 4 to 12  years old, diestrous intact 
bitches were included in this study. In all the animals, primary car-
diac diseases were ruled out. The bitches were slightly febrile and 
dehydrated and had a 3–7 days history of decreased appetite. CEH-P 
was clinically and ultrasonographically confirmed (5 open-cervix vs. 2 
cosed-cervix). All the female dogs presented a mild to severe uterine 
enlargement. The bitches were rehydrated and amoxicillin – clavu-
lanate was administered twice a day at 12.5 mg/kg orally. Twenty-
four hours later, the animals underwent ovariohysterectomy (OVH; 
Day 0) and antibacterial therapy continued for 10 days. The animals 
were clinically and echocardiographically evaluated on Days -1, 3, 
7, 14, 21 and 28 (2). Interventricular septum thickness in diastole 
(IVSd) and systole (IVSs), left ventricle internal diameter in diastole 
(LVDd) and systole (LVDs), and left ventricular free wall thickness in 
diastole (LVFWd) and systole (LVFWs) were measured. End diastolic 
(LVVd) and systolic (LVVs) left ventricle volume were also obtained. 
Shortening fraction (SF), ejection fraction (EF), stroke volume (SV) 

and cardiac output (CO) were calculated. Hearth rate was obtained 
by electrocardiographic monitoring.  Mitral E wave (E) and A wave 
(A) peak velocity, deceleration time (Dt) of E wave and E/A ratio 
(E/A) were measured by pulsed wave Doppler. Systolic blood pres-
sure (SBP) was determined with a Doppler flow detector (3). Values 
of IVSd, IVSs, LVDd, LVDs, LVFWd, LVFWs, LVVd, LVVs, SF, EF, SV, 
CO, E, A, Dt, E/A, HR and SBP were analyzed by repeated measures 
ANOVA followed by Tukey test (SPSS 19.0; SPSS, Chicago, IL, USA). 
p < 0.05 was considered significant.
Results: By Day 3, all 7 animals were afebrile and had normal ap-
petite. SF (p < 0.01) and EF (p < 0.01) increased markedly on Day 
3, while E (p < 0.01) and A (p < 0.05) showed a progressive increase 
during the study period. In contrast, LVVs (p < 0.05), CO (p < 0.01), 
HR (p < 0.05) and SBP (p < 0.01) decreased progressively throughout 
the study. IVSd, LVDd, LVFWd, IVSs, LVDs, LVFWd, LVVd, SV, Dt and 
E/A remained unchanged (p > 0.05).
Conclusions: It is concluded that bitches suffering from CEH-P pre-
sented a reversible depression of systolic and diastolic function, and 
a reversible increase in SBP and HR. Left ventricle dimensions were 
not modified by CEH-P. The cardiovascular system should be consid-
ered during the postsurgical monitoring of pyometra cases.
References: 1) Pretzer, Theriogenology 2008; 70:359–363.
2) Boon, Manual of Veterinary Echocardiography,  Williams and 
Wilkins 1998: 35–128.
3) Brown et al., JVIM 2007, 21:542–558.
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Introduction and aim: Monitoring uterine contractions and foetal 
heartbeat are important in follow-up of labour in human medicine. 
For bitches, the WhelpWise Veterinary Perinatal Specialties ser-
vice in the USA provides tocodynamometric surveillance for home 
use with portable equipment (1). Tocodynamometry may be a use-
ful tool to detect uterine inertia in bitches (2, 3). The aim of this 
study was to test the suitability of human cardiotocography (CTG) 
for monitoring parturition in bitches, specifically uterine contrac-
tions with external tocodynamometry and foetal heartbeat with 
an ultrasonic probe.
Materials and methods: We monitored uterine contractions in the 
following 47 pregnant bitches: prepartum (n = 13), during the first 
(n = 7) and second stages of normal parturition (n = 17, N), in com-
plete primary uterine inertia (n  =  3, CUI), in partial primary uter-
ine inertia (n = 8, PUI), in obstructive dystocia (n = 3, OD), and in 
medically treated dystocia (n = 6, MD). Contractions with amplitude 
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change > 10% units and duration > 1 minute were calculated. Foetal 
heart rates were recorded. We also tested the monitors in non-
pregnant bitches to detect the effect of body movements on pres-
sure changes. The mean weight of the bitches was 21 kg (range 5 to 
65 kg). The mean ± SD number of puppies was 6.1 ± 2.7. The bitches 
represented 21 breeds, including one mongrel. The cardiotocogra-
phies used were Sonicaid FM 820 and TeamCare (Algol Diagnostics, 
Vantaa, Finland). The position of the probe was fixed with a belt cau-
dally to the costal arch and laterally to the midline.
Results: Ranges of the individual uterine contraction monitoring 
times in minutes (mean) were the following: prepartum 8–170 (39), 
first stage 7–165 (57), N 13–140 (86), CUI 20–45 (32), PUI 10–110 
(42), OD 20–45 (29), MD 14–56 (34). Ranges of the contraction 
numbers during the monitoring time (mean) were the following: 
prepartum 0–3 (2.0), first stage 0–11 (3.9), N 1–31 (8.3), CUI 0, 
PUI 1–14 (5.0), OD 3–4 (3.3), MD 1–7 (34). Ranges of the pressure 
changes in % units (mean) were the following: prepartum 10–15 
(13.8), first stage 10–30 (21.7), N 20–45 (32.6), CUI < 10, PUI 10–30 
(17.5), OD 20–40 (30.0), MD 15–45 (29.1). Ranges of the intervals 
between the contractions in minutes (mean) were the following: 
prepartum 4–9 (6.5), first stage 4–21 (10.6), N 1–14 (6.2), PUI 4–13 
(7.3), OD 2–8 (5.0), MD 3–4 (3.5). Ranges of the contraction dura-
tions in minutes (mean) were the following: prepartum 1–3 (2.1), 
first stage 1–4 (2.6), N 2–5 (3.1), CUI < 1, PUI 1–4 (2.3), OD 2–4 
(3.0), MD 2–5 (3.0). Heartbeats were detected in caudal puppies 
in most of the cases but were often missed with cranial puppies.
Conclusions: Both monitors are suitable for detecting uterine con-
tractions in bitches. Uterine inertia can be diagnosed. The crucial 
limitation for monitor use is nervousness of the dam. Attention 
should be paid to ensure correct calibration of the basal line for the 
contraction curve. Adjustment of the probe position and tightness of 
the belt after puppy expulsion should also be considered. For foetal 
heartbeat monitoring, the probe should be carefully adjusted as the 
probe easily detects the heartbeat of the dam.
References: 1) Davidson, Vet Clin North Am Small Anim Pract 2001; 
31:305–13.
2) Groppetti et al., Theriogenology 2010; 74: 1187–96.
3) Davidson, J Am Anim Hosp Assoc 2011; 47:83–8.

077 | Evaluation of a vaginal examination 
simulator prototype
LK Schüller; L Wolf; P Haimerl; J Lüdeke; L Riege; J Hinderer; 
W Heuwieser; SP Arlt
Clinic for Animal Reproduction, Free University of Berlin, Germany 
E-mail: laura.schueller@fu-berlin.de

Introduction and aim: The inclusion of simulators in the training of 
veterinary students aims to improve teaching outcomes and stu-
dents’ practical skills [1]. Vaginoscopy is an essential examination 
technique, and understanding of the anatomy of the female repro-
ductive tract is important [2].
Training of gynecological examination of living patients can be chal-
lenging due to movements of the animal and particular requirements 
of vaginoscopy in dogs. For vaginoscopy, a lubricated vaginoscope 
should be placed between the vulvar folds and then passed with the 
tip acutely angled up toward the spine of the dog [3]. The vagino-
scope is then advanced through the vestibule to the vulvar commis-
sure, where the vestibulovaginal junction and urethral opening can 
be identified. The aim of our project was, to construct and evaluate a 
simulator for the training of the vaginoscopy in dogs, including vagi-
nal inspection and taking of swabs.
Materials and methods: Basis of the vaginoscopy simulator was a 
fibre glass Great Dane that was commercially available for decora-
tion purposes. Two areas were cut out of the fibre glass body to en-
able a view into the abdomen and to be replaced by a silicon vulva, 
respectively. The latter we developed and produced in our own 
simulator workshop. In addition, we developed and produced a com-
plete silicone genital tract which allows an insertion of specula or 
rigid endoscopes till the cervical tubercle.
For a systematic evaluation, questionnaires with five statements 
(see table) were provided.
Results: The simulator has been in use for six months now. Students 
in the third year attending the course clinical propaedeutics and in 
the 5th year attending the clinical rotation were trained using the 
simulator. Every student had the opportunity to insert a lubricated 
speculum (Storz, vaginoscope 20 mm diameter, 15 cm) into the simu-
lator and also in real life patient dogs.

The survey revealed the following opinions (n = 20 fifth year students):: 

Statement Fully agree Agree Neutral Disagree Fully disagree

The approach to train examinations before performing them on patients is useful in terms of…

 …animal welfare 11 7 1 0 1

 …training in a non-hectic atmosphere 17 2 1 0 0

 …having good skills when performing the examination 
in an animal the first time 

14 4 2 0 0

 The simulator is well appropriate to recapitulate the 
anatomy of the canine genital tract 

2 6 11 1 0

 The simulator is well appropriate to train vaginoscopy 
in the dog

4 14 0 2 0
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During our own tests with the simulator and also based on the feed-
back of the students we learned that the angle of the silicone vesti-
bulum was not steep enough and has to be adjusted.
Conclusion: The prototype of the vaginoscopy simulator is a good 
tool for improving manual skills in gynecological examination in a 
non-hectic atmosphere. However, we need to adjust the anatomy of 
the vestibulum to better meet the anatomic situation in real female 
dogs.
References: 1.) Dilly, M. et al. GMS Z Med Ausbild, 2014. 31(2): 
Doc20.
2) England, G. Dog breeding, whelping and puppy care 2013. Wiley-
Blackwell: 19.
3) Lulich, J. P. Theriogenology, 2006. 66(3): 588–591.
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Introduction and aim: The end of pregnancy and the first weeks of 
postpartum may be considered a challenging time for the bitch. In 
general, the bitch is transferred to a maternity area around one week 
prior to whelping. In addition, the bitch will face physiological, be-
havioral, hormonal and metabolic changes from the peripartum to 
the neonatal period; making these two phases a crucial time to be 
addressed. This stressful time may have noticeable negative effects. 
Although some stress is part of whelping, overstressed bitches might 
be more prompt to problems during parturition and maybe less likely 
to develop an optimal maternal bond. Since maternal behavior seems 
to play an important role on puppy behavioral development (1, 2, 3), 
decreasing stress could help the bitches to display better maternal 
care. We hypothesized that the use of a dog-appeasing pheromone 
diffuser (ADAPTIL® Calm) around parturition and during the first 
three weeks postpartum could modulate the maternal behavior of 
bitches, compared to a placebo. ADAPTIL® (Ceva Santé Animale, 
Libourne, France) has been shown to have calming effects in both 
young and adult dogs under a wide variety of stressful situations (4).
Materials and methods: 48 bitches from 13 breeding facilities 
were included in a double blinded study. Forty-one completed the 
study, exposed to Adaptil (n  =  20) or Placebo (n  =  21) from the 
peripartum period up to three weeks postpartum. The treatment 
efficacy was evaluated using three major methods. 1) An electronic 
device (FitBark dog activity trackers, Kansas City, MO) monitored 
the bitch's daily activity and resting time. 2) Maternal behavior as-
sessed by the observation of video recordings of 75.38 minutes in 

average at four time points (W0- within the first 48 hours of whelp-
ing, W1 – one, W2 – two and W3 – three weeks after parturition). 
Specific behaviors were considered such as time in close contact 
with the puppies (CON), oro-nasal interaction – (ONI) and nursing 
position and time (NUR-P and NUR-T). 3) Overall assessment of 
maternal behavior and puppies’ well-being by breeders measured 
using a visual analytical scale (VAS) at the same time points.
Results: There were non-significant differences in the bitches’ ac-
tivity time between both groups (p = 0.341). For all observed mater-
nal behaviors (CON, ONI and NUR-T), there was a steadily decrease 
in levels as the puppies were more developed as already described 
(1, 2 and 3) with no difference between groups. However, bitches 
exposed to ADAPTIL tended to nurse significantly more in lying 
position, while those exposed to the placebo nursed more in a seat-
ing position, especially at W1 (p = 0.06) and W3 (p = 0.005). For the 
breeders’ opinion based on the VAS evaluation, attention scores 
towards puppies were significantly higher in ADAPTIL than in pla-
cebo group at each time point (p = 0.,01). Moreover, a difference 
according to parity was observed (p = 0.004), with greater attention 
score displayed by primiparous bitches exposed to ADAPTIL com-
pared to placebo on W0 (p = 0.02), W1 and W3 (p < 0.001). Global 
mother-puppies relationship was also perceived as significantly 
better (p = 0.0002) by breeders of bitches exposed to ADAPTIL, 
with significant differences at W2 (p = 0.01) and W3 (p = 0.001).
Conclusion: Exposition to the dog-appeasing pheromone had posi-
tive effects in the bitch during the peripartum period, improving 
maternal behavior and attention toward the puppies over the first 
weeks of life. These benefits were perceived by breeders, while 
being blinded towards the treatment given to their bitches.
References: 1) Bray et al., Proc. Natl. Acad. Sci. USA 114 (2017), 
9128–9133.
2) Foyer, et al., Sci. Rep. (2016) 6, 1–8.
3) Guardini et al., Animals (2017) Dec; 7(12): 93.
4) Pageat and Gaultier, Vet Clin North Am Small Anim Pract. (2003) 
Mar; 33(2): 187–211.
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Introduction and aims: To determine effects of 1) egg yolk plasma 
and 2) catalase added to two different freezing extenders on frozen-
thawed semen characteristics in dogs.
Animals and Methods: A total of 17 healthy stud dogs of different 
breeds, aged 4.2 ± 3.1 years, were available. Fractionated semen 
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collection was done once per dog and after quality assessment 
(computer assisted sperm analysis: CASA; morphology: Hancock 
fixation; viability: CYBR14/PI fluorescent stain), the sperm rich 
fraction was divided into 3 aliquots (I-III) without centrifugation. 
The aliquots were diluted with different cooling extenders: (I) was 
diluted with a TRIS-fructose-egg yolk extender (TRIS-EY) contain-
ing 20% egg yolk (EY) and 3% glycerol (1), (II) with TRIS extender 
but 20% egg yolk plasma (TRIS-EYP, 2) instead of 20% EY. EYP was 
made by mixing 20 mL EY + 80 mL TRIS buffer and centrifugation 
at 10000 g for 45 min, 3 times; only the supernatant was used. (III) 
was diluted with a lecithin extender (Minitüb, Tiefenbach, Germany) 
containing 20% EYP and 3% glycerol. All aliquots were diluted 1 + 1 
with the cooling medium and equilibrated 1 h at + 4°C in a water 
bath. Afterwards the freezing extenders were added (1 + 3): (I) was 
diluted with TRIS-EY enriched with 7% glycerol and 1% Equex STM 
paste (1); (II) was divided in 2 aliquots and one part diluted with the 
TRIS-EYP containing 7% glycerol and 1% Equex, and the other (IIa) 
with TRIS-EYP, 7% glycerol, 1% Equex, and 300 I.U./mL catalase 
(Sigma Aldrich, Vienna, A). (III) was also divided in 2 aliquots and 
one part diluted with the lecithin extender containing 20% EYP and 
7% glycerol, and the other (IIIa) with the lecithin extender contain-
ing in addition 300 I.U./mL catalase. The samples were frozen with 
a computer-assisted freezing automat in 0.5  mL straws (1). After 
thawing at 38°C for 15 sec., samples were analysed by CASA and 
sperm chromatin structure assay (SCSA, 3). In addition, reactive ox-
ygen species (ROS) were determined by using dichlorofluorescin-
diacetate (DCFH-DA) and dihydroethidium (DSH) staining (4, Sigma 
Aldrich, Vienna, A), and sperm were analysed for apoptosis with the 
Annexin V-FITC Apoptosis Detection Kit II (BD Pharmingen, San 
Diego, Ca, USA). Statistical comparison between groups was done 
by using a mixed linear model (Sidak's multiple comparison test). All 
data are given as means ± SE, p < 0.05 was considered significant.
Results: After thawing, TRIS-EY (I) showed higher progressive motil-
ity (P:72.8 ± 0.9%) in comparison to all others (II:67.4 ± 1.1%, p < 0.05, 
IIa:63.5 ± 1.3%, III:65.9 ± 1.1%, IIIa:55.4 ± 3.7%, all p < 0.01). VCL did not 
differ among groups. Viability did not differ between I (77.2 ± 1.1%) 
and II (73 ± 0.9%), but addition of catalase (IIa:69.6 ± 1.3%) and both 
lecithin extenders (III:70.4 ± 0.8%, IIIa:62.8 ± 3.1%) decreased the 
values in comparison to I (all p < 0.01). Percentage of DNA fragmen-
tation and morphological aberrations did not differ between groups, 
however, TRIS-EY (I) revealed the lowest % of acrosome damages 
(p < 0.05). When ROS were measured using DSH, samples with EYP 
(II) showed more ROS than with EY (I, p < 0.01), addition of catalase 
and lecithin did not change the values in comparison to TRIS-EY (I). 
Samples with TRIS-EY (I) showed lowest ROS content (I: 45.9 ± 2.6, 
II: 64 ± 2.9, IIa: 60.8 ± 6.0, III: 60.2 ± 4.3,IIIa: 60.9 ± 4.1) and highest 
percentage of intact cells (44.2 ± 3.5, p < 0.05 against II). Percentage 
of dead cells was highest in IIIa (lecithin+EYP+catalase: 43.5 ± 4.0%, 
p < 0.05 against I and p < 0.01 against II). The percentage of early 
apoptotic cells did not differ among groups, late apoptotic cells were 
highest in II (p < 0.01).
Conclusions: The TRIS-EY extender was superior regarding P and 
viability, ROS and live cells. However, when EYP was used, similar 

results were obtained except a higher amount of ROS and late apop-
totic cells. Worst results were obtained with the lecithin extenders; 
addition of catalase had no effect on ROS. The fertilization capacity 
of these diluents remains to be investigated.
References: (1) Schäfer-Somi et al, Theriogenology 2006; 
66(2):173–182.
(2) Corcini et al, Andrologia 2016; 48(1):114–115.
(3) Koderle et al, Theriogenology 2009; 72(9):1215–1220.
(4) Zandieh et al, Ir J Med Sci. 2018; 187(3):657–662.

080 | Comparison of different materials for 
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Introduction and aim: Cryoconservation of gametes is fundamental 
to preserve genetic diversity in threatened species. Unfortunately 
in felids oocyte vitrification is still an experimental technique, and 
survival remains far from adequate. Self-pressurized vitrification 
of cells in metal tubes showed an instant cryofixation, avoiding 
ice crystal formation and providing high cooling/warming rates (1). 
We aim to find out whether this technique could be beneficial for 
cat oocytes.
Materials and methods: After routine ovariohysterectomy, high 
quality cat cumulus-oocyte-complexes (COCs, n  =  189) were 
sorted. Batches of 2–3 COCs were vitrified at immature stage 
using our 3-step protocol, consisting of Dulbecco′s PBS supple-
mented with ethylene glycol, dimethyl sulfoxide, fetal calf serum, 
Ficoll PM-70 and trehalose. They were introduced in the tubes 
with an adapted stripper tip and before plunging them into liq-
uid nitrogen both sides of the tubes were tightly closed. Three 
tube materials were tested: aluminium (outer/inner diameter 
0.6/0.3  mm), silver (outer/inner diameter 0.6/0.3  mm) and tita-
nium (outer/inner diameter 0.51/0.35  mm) cut to a length from 
10 to 15 mm. After warming, in vitro maturation was performed 
for 24  hours. Maturation rate was evaluated by the presence of 
the first polar body under an inverted microscope, and mature oo-
cytes were consequently fertilised by ICSI with fresh testicular cat 
sperm. Zygotes were checked every 24 hours for embryo develop-
ment. Due to a larger availability of male gametes, they were used 
for toxicity tests by comparing the loss of motility through the 
time in two different treatments: sperm cells in contact with fresh 
cryoprotectants (CPAs) against gametes in contact with CPAs that 
have been preincubated in the tubes. Measurements were per-
formed by computer-assisted sperm analysis with AndroVision 
software. Toxicity tests with fresh COCs evaluated the develop-
mental competence after the same treatments, in the cases where 
toxicity was suspected.
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Results: COCs vitrified in silver tubes showed the lowest matura-
tion rate (17.5%, n  =  63), followed by similar rates in aluminium 
(23%, n = 61) and titanium (23.1%, n = 65) tubes. Embryo cleav-
age was lower in the aluminium tubes group (14.3%), next the sil-
ver group (18.2%) and higher with titanium tubes (20%). Embryos 
cleaved until the 6-cell stage. Sperm toxicity tests presented 
a much higher decrease of motility after 4 minutes in the group 
of CPAs preincubated in aluminium tubes than in the fresh CPAs 
group (62.3% vs. 37.9%). Accordingly, oocyte toxicity tests also re-
flected a significant decrease (Fisher's exact test, p = 0.03) in de-
velopmental competence in the same treatment group (59.1% vs. 
13%, n = 45). No relevant differences were found between treat-
ments in sperm toxicity tests, neither for silver (18% vs. 26.4%) nor 
for titanium (18% vs. 25.4%).
Conclusions: Previous experiments performed with the same vitri-
fication protocol combined with Cryotop (2) had higher maturation 
(24.5%) and embryo cleavage rates (30%), with the embryos devel-
oping until morula stage. Here, no improvement was appreciated in 
spite of the intrinsic benefits of the method. Unfortunately the use 
of aluminium in combination with the CPAs seems to wash out some 
toxic components of the tubes. This toxic effect was not observed 
with silver, nevertheless silver has been long related with antibacte-
rial properties and silver nanoparticles are known to produce several 
dysfunctions in cellular processes as well as to cause embryotoxic-
ity. Titanium is widely used as implant material and it appears to be 
biologically inert. Accordingly, we found also no toxic effect, and it 
showed the highest survival and cleavage rates. It pointed out to 
be the most suitable material, but future studies need to focus on 
increasing the success of the method.
References: 1) Grabenbauer et al., Methods Mol Biol 
2014;1117:173–91.
2) Fernandez-Gonzalez and Jewgenow, Reprod Domest Anim 
2017;52 Suppl 2:230–234.

083 | The effect of dilution ratio, equilibration 
period and freezing rate on the quality of frozen-
thawed canine semen in OptiXcell® using the 
contact freezing method
MAPM Kappen; M Schuurmans; SGJ Janssen; F Meulemans
Cryolab Eersel and HAS University's Hertogenbosch, The Netherlands 
E-mail: info@cryolab.nl

Introduction and aim: Cryopreservation of semen consists of dif-
ferent steps. Among them are proper concentration levels, equili-
bration periods and freezing rates. The objective of this study was 
to compare three different concentration levels, three equilibration 
periods and three freezing rates in OptiXcell® using the contact 
freezing method.

Materials and methods: Ejaculates were collected manually from 
66 dogs of 37 different breeds and different ages. The ejaculates 
were diluted to a concentration of 100  ×  106 spermatozoa/mL. 
After dilution, the semen was equilibrated for 6 hours at 4°C, and 
then put into 0.5  mL straws, which were frozen by the contact 
freezing method. To compare dilution rates, the ejaculates were 
diluted to a concentration of 50 × 106; 100 × 106 and 200 × 106 
spermatozoa/mL. To compare equilibration periods, the semen 
was equilibrated for 3; 6 and 24 hours. To compare different freez-
ing rates, the semen was frozen using the contact freezing method 
with a 1; 2 or 3  mm foam mat. Semen motility and morphology 
were evaluated at two points: before and after freezing. A compar-
ison of difference in motility and morphology between before and 
after freezing was made. The results of the dilution rate test were 
analysed by regression analyses. Both the equilibration period test 
and the freezing rate test were analysed by repeated measures 
analyses.
Results: The mean motility of the fresh semen was 83% and 
ranged from 70% to 95%. The mean morphology of the fresh 
semen was 84% and ranged from 70% to 98%. For the dilution 
ratio test, the loss of motility ranged from 8.2% to 73.3%. Through 
regression analysis, p = 0.572 was found. The loss of motility for 
the equilibration period ranged from 3% to 73.3%. The difference 
in mean loss of motility between three equilibration periods was 
only 5%. The probability values were calculated: between 3 h and 
6 h: p = 0.900; between 3 h and 24 h: p = 0.754 and between 6 h 
and 24 h: p = 0.001. The mean loss of motility for the three freez-
ing rates only differs 5% between the three used mats. The prob-
ability values were calculated: between 1 mm and 2 mm p = 1.000; 
between 1 mm and 3 mm: p = 0.001 and between 2 mm and 3 mm: 
p = 0.002. No significant differences were found in morphology 
in all tests.
Conclusions: The dilution ratio had no significant effect on the loss 
of motility in the semen. An equilibration period of 24 hours showed 
a significantly lower loss of motility than the equilibration period of 
6 hours. Between 3 and 6 hours or 3 and 24 hours, no significant 
difference was found. The freezing rate test showed significantly 
higher motility by using the 3 mm foam mat. No significant differ-
ence was found between 1 and 2 mm foam mats. Dilution rate, equi-
libration period and freezing rate had no significant effect on the 
morphology.
References: 1) Ansari et al., Animal Science papers and reports 2017; 
35:317–328.
2) Belala et al.,
3) Research in veterinary science 2016; 106:66–73.
4) Eilts, Theriogenology 2005; 64:692–697.
5) Pezo et al., Theriogenology 2017; 99: 36–40.
6) Setyawan et al., Cryobiologie 2015; 71:344–349.

mailto:info@cryolab.nl


70  |     abstracts

084 | The vertical vaginal septa diagnosed in 
five Newfoundland dogs – a case report
W Niżański; M Ochota; Z Ligocka
Department of Reproduction and Clinic of Farm Animals, Wrocław University of 
Environmental and Life Sciences, Poland 
E-mail: zuzanna.ligocka@upwr.edu.pl

: Between April and December 2018 the five cases of vaginal 
septum and subsequent fertility problems were diagnosed in 
Newfoundland dogs presented to the Department of Reproduction, 
Clinic for Small Animals in Wroclaw. The dogs were between 2.5 
and 6 years old. In 4 out of the 5 recorded cases the unsuccess-
ful mating or insemination using fresh or frozen semen were doc-
umented. All the investigated females had history of a recurrent 
vaginitis. In one case the septum was accidentally noticed during 
natural delivery. Each of the reported septa were vertical. In the 
one case the septum was so thin and fragile that was broken dur-
ing routine vaginal examination, whereas in 3 dogs the septa were 
approximately 3–5 millimeters wide. Yet, the most complicated was 
the last one, which was very broad and strong. It was around 2 cm 
long and dividing the caudal vagina in two sections, while the medial 
and cranial parts of the vagina with paracervix and cervical opening 
were normally formed. In this case the urethra was also divided by a 
septum. Its endoscopic examination revealed that the left part was 
blind and the right one was patent allowing the urine flow. There 
are two methods recommended for the septum resection: using 
scissors (2) or using a diode laser (1). In each of the investigated 
cases (apart from the one with a spontaneous tear) the septum was 
ligated and dissected using scissors without any complications. Up 
to date 3 of the bitches were successfully artificially inseminated 
(AI) during the first estrus after septum removal, in one bitch the AI 
was unsuccessful and the last one has not had estrus, yet.
The thin membrane separating the vagina from the vestibule usually 
regresses at the time of puberty (3). Occasionally, remnants of the 
hymen obstruct some parts of the vaginal lumen. These abnormali-
ties may cause inability to mate naturally due to pain and if mating 
is successful there maybe problem with natural delivery (5). Some of 
these septa can be palpated easily during routine vaginal examina-
tion, but sometimes vaginoscopy is necessary to diagnose the condi-
tion, to assess the size of the septum and to remove it (4). The septa 
may promote challenging to diagnose subclinical cystitis, vaginitis 
and metritis.
References: 1) Arlt et al., N Z Vet J. 2012;60:258–60.
2) Fontbonne et al., Vaginoscopy In Med'com, Paris (Ed.), Guide pra-
tique de reproduction Canine et féline 2007 (194–198).
3) Kyles et al., J Am Vet Med Assoc 1996;209:1889–93.
4) Levy et al., Reprod Domest Anim 2016;51 Suppl 1:31–6. 5) Root et 
al., J Am Vet Med Assoc 1995;206:56–8.
This work was supported by statutory research and development 
activity founds assigned to Faculty of Veterinary Medicine UP in 
Wroclaw.

085 | Characterisation of extracellular vesicles 
in the canine ejaculate: Preliminary results
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Introduction and aim: Extracellular vesicles (EVs) are endogenous 
nano- and micro-sized membrane-bound vesicles secreted in the 
extracellular medium by prokaryotic and eukaryotic cells (1). They 
serve as mediators of intercellular communication by transporting 
cellular content (cargo) from parental to neighbouring or distal target 
cells. Their cargo is composed of a variety of bioactive and regulatory 
molecules such as proteins, lipids and genetic material (e.g. mRNA, 
miRNAs, and DNA) (2). Extracellular vesicles have been identified 
in the ejaculate of various species, including dogs (3). Canine semi-
nal plasma contains epididymosomes (EVs present in the epididymal 
fluid) secreted by epididymal cells and prostasomes (EVs present in 
the prostatic fluid) secreted by prostatic cells. Epididymosomes are 
involved in the maturation of the sperm cell along the epididymis 
while prostasomes enhance progressive motility, avoid premature 
capacitation as well as acrosome reaction and have an antimicro-
bial, antioxidative and immune-regulatory effect (2). Nevertheless, 
studies on EVs from canine seminal plasma are limited and knowl-
edge about hypothetical differences between epididymosomes and 
prostasomes is still lacking. Hence, the aim of this study was to de-
scribe the characteristics of both epididymosomes and prostasomes 
from canine seminal plasma by means of Western Blotting (WB), 
Nanoparticle Tracking Analysis (NTA) and Transmission Electron 
Microscopy (TEM).
Materials and methods: The second and third semen fraction of 
a healthy normospermic dog were collected separately, subjected 
to centrifugation (720 × g for 5 min) to remove spermatozoa and 
further processed by Izon qEV size exclusion column (Izon qEV, 
iZON science, Cambridge MA) for EV isolation. Presence of 
epididymosomes and prostasomes was assessed by WB using an 
EV-specific marker protein (CD63). By means of NTA information 
on EV size, distribution and concentration was obtained. Finally, 
TEM was used to obtain morphology and EV size details from both 
samples.
Results: Epididymal and prostatic fluid showed a positive result 
for EV-specific marker CD63. Epididymosomes sized between 
50–450  nm with a mean diameter of 134.0  ±  3.5  nm. Similarly, 
prostasomes sized between 30–500  nm with a mean diameter of 
140.5 ± 10.6 nm. However, EVs were 100 fold more concentrated in 
epididymal fluid compared to prostatic fluid with a concentration of 
1.14 × 1013 particles/mL for epididymosomes and 1.21 × 1011 par-
ticles/mL for prostasomes. These results were confirmed by TEM, 
with similar morphology and size for both samples, but a higher EV 
concentration in epididymal fluid.
Conclusions: This study confirms the presence of EVs in epididy-
mal fluid and prostatic fluid of dogs and provides new information 
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about their ultrastructure. These preliminary results point out a simi-
lar morphology and size distribution between epididymosomes and 
prostasomes but show differences in concentration. The high con-
centration of EVs in the epididymal fluid supports the important role 
of epididymosomes in semen maturation. Data from a larger popula-
tion and further characterisation are however required to describe 
these EVs into more detail.
References: 1) Pavani et al., Int J Mol Sci 2019; 20:38.
2) Matchinger et al., Hum Reprod Update 2016; 22(2):182–193.
3) Goericke-Pesch et al., Micron 2015; 77:66–73.

086 | Inquiry on the attitude and experiences 
of owners towards neutering their dog
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Introduction and aim: Neutering pets has become routine in the last 
decades and is now the most common surgical procedure carried out 
by companion animal veterinarians (1). The initial drive behind the 
widespread practice of spaying dogs was to control pet population 
and prevent diseases from the reproductive tract (gonadal and mam-
mary tumours, pyometra, etc.). Nonetheless, some recent studies 
suggest a number of drawbacks of neutering on long-term health pa-
rameters in dogs (2). Therefore, the topic of neutering dogs and the 
appropriate timing for it, is sure to spark hot debate. Besides teach-
ing the scientific data, we are convinced that it is utmost important 
that last year veterinary students gain more insights in expectations 
and appreciations of veterinary clients concerning neutering their 
dog.
Materials and methods: Participants were included in the waiting 
room of the small animal department of the faculty of veterinary 
medicine from September 2018 till February 2019. They were asked 
open-ended questions concerning the reasons for having the dog 
neutered and the obstacles or negatives for neutering. Furthermore, 
we informed if they experienced downsides and unexpected out-
comes after neutering their dog.
Results: Information from 65 participants was collected (31 own-
ers of a neutered male dog, 34 owners of a neutered female). At 
the moment of the survey, the mean age of the dogs was 7.2 year 
(9  months–15.5  years). The mean age at castration was 2.8  years 
(0.5–9 years) for the male dogs and 3.2 years (0.5–12 years) for the 
female dogs. For the females, neutering occurred predominantly 
(68.6%) after puberty. The time after castration was on average 
4.1 year for the male dogs and 4.3 years for the females. The rea-
son to neuter the dog was curative in 26.2% of the cases (because 
of pyometra, mammary neoplasia or severe pseudo-pregnancy for 
the females, cryptorchidism, prostate hyperplasia, balanoposthitis 
and testicular neoplasia for male dogs). ‘Behaviour improvement’ 

was mentioned in 27.7% of the cases as a reason, but was mainly 
an issue for male dogs (54.8% vs. 2.9% in female dogs). For 29.6% 
(5/17) of these males, the effect of neutering on the behaviour was 
first tested by chemical castration. ‘Prevention of breeding’ (21.5% 
in total; 3.2% in males vs. 35.3% in females) and ‘preventive health 
care’ (20.0% in total; 9.7% in males vs. 32.4% in females) were stated 
as reasons predominantly in females. In females, 29.4% mentioned 
‘prevention of heat symptoms’ and 8.8% ‘because the vet told us so’ 
as reasons for neutering. During the decision-making process to spay 
their dog, half of the participants (56.9%) were not aware of any side 
effects related to neutering, the other participants mentioned ‘the 
risk of the anaesthesia and surgery complications’ (18.5%), ‘weight 
gain’ (15.4%), ‘changes in behaviour’ (7.7%), ‘coat changes’ (6.2%) and 
‘urinary incontinence’ (1.5%) after neutering as an obstacle for them 
to perform the procedure. After surgery, 41.5% of the participants 
did not observe any downsides of neutering for their dog. ‘Weight 
gain’ and ‘coat changes’ were mentioned as a downside in 33.8% 
and 18.5% respectively. Other downsides were ‘induction of anx-
ious behaviour’ (6.2), ‘no changes in behaviour’ (3.1%), ‘urinary in-
continence’ (3.1%), ‘costs’ (1.5%), ‘post-op care’ (1.5%) and ‘no pups 
anymore’ (1.5%). For 78.5% of the participants no unexpected out-
comes occurred, whereas ‘behaviour changes’ (6.2%), ‘coat changes’ 
(6.2%), ‘urinary incontinence’ (1.5%), ‘weight gain’ (1.5%) and the 
fact that the behavioural problem was not solved (1.5%) were re-
ported as unexpected by other participants.
Conclusions: By talking to dog owners, the last year vet students 
realized that, although neutering is considered as a routine proce-
dure, a good communication between vet and client is of utmost 
importance. Half of the participants mentioned that they were not 
aware of any complications related to the procedure, which might 
be caused by insufficient knowledge of potential side-effects (on 
short or long term). Side-effects were observed in almost 60% of 
the cases, and for 21.5% of the participants some of these outcomes 
were unexpected.
References: 1) Diesel et al., Vet Rec 2010; 166:455–458.
2) Wolfe, Advances in Small Animal Medicine and Surgery 2015; 
28(12): 1–3.
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(Canis lupus) in Sweden, based on examination of 
testes and epididymis
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Introduction and aim: The population of grey wolves (Canis lupus) 
in Scandinavia consists of family groups and pair-bonded wolves lo-
cated both in Sweden and Norway (1). The population was practi-
cally extinct in Scandinavia in 1966 (2), but has increased over the 
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last half-century so that more than 400 wolves were estimated to 
live in Scandinavia in 2018 (3). Mating season for wolves in Sweden 
occurs from late February to the beginning of March (4). Wolves in 
Scandinavia usually mate for the first time at the age of 22 months, 
which has been considered as the age when they reach sexual ma-
turity (4, 5). To our knowledge, no study has been conducted where 
sexual maturity in grey wolves have been evaluated based on pres-
ence of spermatozoa in the epididymis. The aim of this study was 
to evaluate the reproductive potential of male wolves in Sweden by 
examination of testicles and epididymis collected by the Swedish 
National Veterinary Institute (SVA) between the years 2003 and 
2018.
Materials and methods: Male gonads from 221 wolves were exam-
ined in this study. All organs had been kept frozen at SVA since nec-
ropsy and were thawed before examination took place. The testes 
and epididymis were separated from each other and both parts were 
measured and weighed. Biopsies from testes and epididymis were 
fixed in formalin, cut into thin sections and stained with Hematoxylin 
and eosin. The sections were examined using a light microscope to 
determine the presence of elongated spermatids in the seminifer-
ous tubules of the testes and spermatozoa in the cauda epididymidis. 
Individuals were considered to be fertile when spermatozoa were 
present and infertile when no spermatozoa were to be found in the 
sections. Information regarding the individual wolves (body weight, 
date of necropsy, age) were collected from SVA's databases. The 
age of the wolves had been determined at Matson's laboratory (6) 
using cementum annulus counts. The wolves were divided into three 
age groups: younger than 1 year, 1 year and two years or older. An 
ANOVA (one way and general linear model) was used to compare 
testicular weight, testicular volume and body weight between differ-
ent age groups. Spearman rho was used for correlation analysis and 
groups of data were compared using Tukey's test.
Results: 212 out of the 221 wolves that were examined were in-
cluded in the study. Ten wolves had notes in their files stating that 
they were cryptorchid. 145 wolves in the study were assessed to be 
fertile and 51 as infertile, whereas 16 samples could not be prop-
erly evaluated. Six of the cryptorchid wolves were considered to be 
fertile. Testicular weight was found to have a positive correlation to 
body weight and testicular volume. Almost every wolf had reached 
sexual maturity at the age of one year, and some wolves younger 
than one year were found to be fertile as well. A significant differ-
ence in testicular weight and testicular volume between fertile and 
infertile wolves was shown.
Conclusions: In a wild wolf population it is likely that breeding does 
not occur before the age of 22 months for most males. However, this 
study has shown that male wolves in Sweden have spermatozoa pre-
sent in the cauda epididymidis at the age of one year or earlier. The 
significant difference in testicular volume between fertile and infer-
tile individuals could be used in future studies to estimate fertility in 
wolves in vivo. Based on the findings in this study, the reproductive 
potential of male wolves in Sweden is considered good.
References: 1) Svensson et al., Viltskadecenter, SLU 2017;1–49.
2) Wabakken et al., Can J Zool 2001;79:710–25.

3) Wabakken et al., Viltskadecenter, SLU 2018;1–54.
4) Sand et al., Grimsö forskningsstation, SLU 2014;1–118.
5) Rausch, Am Zool 1967;7:253–65.
6) Matson's Laboratory, USA, https​://matso​nslab.com.
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Introduction and aim: Pseudopregnancy lactation (PL) is frequent in 
the canine species with an estimated incidence up to 75%. Its diag-
nosis is clinical and based on the stage of estrous cycle, behavior and 
presence of a milky secretion in the mammary gland of a non-pregnant 
or non-nursing bitch. Mammary tumors represent 25 to 50% of all tu-
mors in female dogs for a global incidence of 0.2 to 1%, with a mean 
age of 8.4 years at the time of diagnosis. Approximatively half of them 
are malignant. Previous studies have speculated that there may be an 
association between recurrent PL and mammary tumors in bitches. 
The aim of our study was to identify a possible association between 
PL and mammary tumor development in bitches.
Materials and methods: A retrospective cohort study was performed 
on 70 bitches presented in our clinical department between the 1st of 
January 2004 and the 31st December 2010. Bitches included into the 
cohort were bitches that came for the first time in our consultation and 
had no suspicion of any mammary tumor at that time, or any history 
of a previous mammary tumor earlier in their life. Breed, parity, age or 
previous use of progestins were recorded. The exposure of interest 
was the presence of clinical sign of PL at the time of the consultation. 
Furthermore, in 2017, a phone call was made to all owners of bitches 
that fulfilled the inclusion criteria, in order to know if these bitches 
had developed further mammary tumors. A survival analysis was con-
ducted using the Kaplan-Meyer method comparing the bitches with or 
without PL on the occurrence of further mammary tumors.
Results: On the 2157 bitches presented in our consultation during 
the studied period, 736 were excluded for anteriority criteria (already 
presented in our consultation before, with or without suspicion of 
mammary tumor) and 968 were excluded because of inadequate 
consultation expectancies (ovulation monitoring, ovarian pathology, 
pregnancy follow up…). For 149 bitches, the clinical database was not 
sufficient to be sure about the accuracy of the clinical examination. 
Furthermore, in 2017, 134 owners did not respond to the phone call. 
So the 70 remaining female dogs composed the cohort.
The most frequent reason of the initial consultation was clinical ex-
amination before routine sterilization (80%). The mean age at the first 
consultation was 2.5 years (IQR [1.4; 4.7]) and the mean time of fol-
low up after first consultation was 7.9 years (IQR [6.6; 9.4]). Of the 
70 bitches, 24 (34%) presented at least one episode of PL. During 
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follow-up, mammary tumors occurred in 6 bitches (9%) with a mean 
age of appearance 8.5  years (IQR [7.8; 10.3]). In the Kaplan-Meyer 
study, the bitches with lactation at the moment of consultation 
seemed to develop mammary tumors after a shorter time: three years 
after consultation. 15% of bitches that presented PL at the time of 
the initial consultation later developed mammary tumors, compared 
to none of bitches in the group of bitches that did not present PL.
Conclusions: The association between PL and the time to occur-
rence of mammary tumors was not significant. With our results, it is 
not possible to conclude that the presence of PL is associated with 
a further development of mammary tumors. Due to the small size of 
our sample, further studies on a larger scale should be performed 
to demonstrate an association between mammary tumors and the 
presence of PL.
References: 1) Johnston, Current Veterinary Theriogenology, 1980, 
490–491.
2) Merlo et al., J. Vet. Intern. Med. 2008, 22, 976–984.
3) Donnay et al. Ann. Med Vet. 1994, 138, 109–117.

090 | How to interpret serum progesterone 
values in female dogs, obtained by different 
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Introduction and aim: For the detection of ovulation in the female 
dog, determination of progesterone (P4) concentration in the pe-
ripheral blood is the gold standard (1). Under practical conditions, 
progesterone measurement is additionally used to monitor pregnant 
dogs with suspected luteal insufficiency, to follow up treatment 
with natural progesterone, or to verify luteolysis prior to parturi-
tion (2). The enzyme-linked fluorescent assay (ELFA), performed on 
MiniVidas®, was developed as an automated analyzer which pro-
vides quantitative results within 45  min. A number of commercial 
laboratories offer quantitative determination of P4 (chemilumines-
cent immunoassay (CLIA) or radioimmunoassay (RIA)), whereby 
serum samples have to be transported to the lab. RIA is often re-
placed by non-radio isotopic immunoassays, to avoid the problem 
of radioactive waste (3). CLIA or ELFA therefore seem to be reliable, 
accurate and safe methods to detect quantitative P4 concentrations 
(4). The purpose of this study was to compare concentrations of P4 
measured with ELFA and CLIA in a large population.
Materials and methods: For this study, 250 serum samples were col-
lected from 72 bitches of different breeds during estrous, the luteal 
phase in pregnancy and the nonpregnant-cycle, respectively. First, 
ELFA was performed on the MiniVidas® analyzer in fresh serum 
samples with values between 0.25 and 80.0 ng/mL. Subsequently, 
all samples (stored frozen at −80°C until second measurement) 

were compared to a CLIA carried out at a commercial laboratory 
(Laboklin, Germany). The values were grouped and analyzed ac-
cording to their range measured with ELFA (group a = 0–1 ng/mL, 
group b = 1.01–3 ng/mL, group c = 3.01–6 ng/mL, group d = 6.01–
10 ng/mL, group e = 10.01–20 ng/mL, group f = 20.01–30 ng/mL, 
group g = 30.01–40 ng/mL, Group h > 40 ng/mL).
Results: Serum progesterone concentrations measured by ELFA 
were significantly higher than progesterone concentration meas-
ured with CLIA in groups d (n = 16, 8.20 ± 1.1 vs. 4.36 ± 1.40), e 
(n = 56, 14.93 ± 2.95 vs. 7.47 ± 4.36), f (n = 41, 24.54 ± 2.61 vs. 
10.16 ± 1.93), g (n = 31, 34.43 ± 2.56 vs. 13.85 ± 2.49) and h (n = 48, 
50.58 ± 10.98 vs. 20.06 ± 4.82). The presented data show that ELFA 
measured values are nearly twice as high as measured with CLIA for 
groups d-h on the one hand, but also higher by trend for groups a, b 
and c (p = 0.15). The serum progesterone concentration measured 
by ELFA correlated well with those of CLIA (Pearson`s r = 0.943, 
n = 250). Taking the animals (n = 20) with ovulation values (4–7 ng/
mL) determined by ELFA, the comparison with the CLIA values of 
the same samples showed that in 85% (n = 17; range 1.9–3.6 ng/mL 
in CLIA) of the cases the optimal breeding time would have been 
chosen too early (1–4  days), and in 55% (11 cases) no additional 
test would have been proposed because of determined values 
over 5 ng/mL in ELFA, but below 5 ng/mL in CLIA. The appropri-
ate factor to compare both methods depends on the progesterone 
concentration (factor 0.6 for range from 0–6 ng/mL; factor 0.5 for 
range from 6.01–10  ng/mL; factor 0.45 for range from 10.01–20 
and factor 0.4 for values > 20 ng/mL).
Conclusions: The determination of serum progesterone concentrations 
with ELFA (MiniVidas®) provides rapid and reliable results, but the signif-
icant higher values (twice higher and more) compared to other methods, 
like CLIA (IMMULITE) should be considered in the clinical interpretation, 
esp. in interpreting ovulation time, required follow-up examinations and 
to fix correct and fertile mating data. The use of factors multiplied by 
ELFA values could be a possible solution to compare the methods and 
therefore the individual concentrations in a proper way.
References: 1) Concannon et al., Reprod Dom Anim 1977; 17; 
604–613.
2) Kutzler et al., Theriogenology 2003; 60(6); 1187–96.
3) Chapwanya et al., Theriogenology 2008; 70(5);795–9.
4) Brugger et al., Reprod Dom Anim 2011; 46; 870–73.

091 | Successful relocation of pregnant horn 
trapped in inguinal hernia – a case report
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The 6-year-old Ca de Bou bitch was presented to Clinic of 
Department of Reproduction of Wroclaw University Environmental 
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and Life Sciences due to the painful enlargement in the left groin 
that recently enlarged quickly. On clinical examination no other ab-
normalities were detected. The bitch was 5  weeks pregnant. The 
ultrasound examination revealed the enlargement in the left groin 
was a hernia with trapped uterine horn. Four fetuses – two in the 
uterus horn located in hernia and another two in the abdominal cav-
ity – all with detectable heart ratio. Due to the fact, that the bitch 
was a pedigree and very valuable, the relocation of the horn back 
to the abdominal cavity was attempted. The prognosis was guarded 
because of the anesthetic risk for the fetuses, possibility of damag-
ing uterus, fetuses or placentas and a good chance of relapse owing 
to the burden of the content and the pressure of abdominal content 
on the stitches. For premedication, meloxicam (0.2  mg/kg), mida-
zolam (0.1 mg/kg) and propofol (2 mg/kg) were used. Anaesthesia 
was maintained on isoflurane. During the procedure fentanyl (2 ug/
kg) was administered twice for analgesic effect. The skin incision 
was made in the left groin at the basis of hernia, avoiding mam-
mary gland. Under the skin, the approximately 25-centimeters long 
uterine horn was visible as well as the bifurcation and the expanded 
mesentery. The inguinal canal was broaden, the horn and mesen-
tery were relocated. The canal was closed using interrupted suture 
pattern (Monosyn 0). The ultrasound examination after the surgery 
shown four alive fetuses located in abdominal cavity. On the follow-
up, 4 days later, four alive fetuses with well-defined heart ratio were 
still visible. No pathologies or sings of inflammation inside the uterus 
were present. The owners were advised to limit the activity of the 
dog, administer highly digestible diet and come for control visits 
every week. The planned Caesarean section was done on approxi-
mately 61st day after the mating. There were four alive puppies de-
livered. The uterus was removed during the surgery at the owner's 
request.

The reason of inguinal hernias is the existence of inguinal rings 
defect which happens to be a gate for abdominal content. Inguinal 
hernias occur more often in females. It was suggested they might be 
related to impact of estrogen, as they are usually diagnosed during 
estrus or pregnancy and rarely affect spayed bitches (1). Erdogan 
et al. have presented the case of a Boxer bitch which suffered in-
guinal hernia containing uterus horn. The ultrasound examination 
confirmed that the dog was 40 days pregnant. Ovariohysterectomy 
has been performed (2) in that case. There have been a number of 
reports on pyometra with inguinal herniation and Sontas et al. de-
scribed a case of the hernia with hydrometra/mucometra in a poodle 
bitch (3, 4). The usual treatment procedure is ovariohysterectomy in 
such cases.
References: 1) Shahar et al., Can Vet J 1996; 37:614–16.
2) Erdogan et al., Veterinarni medicina 2009; 54(8): 382–86.
3) Sontas et al., Can Vet J 2013; 54:840–44.
4) Gogny et al., Reprod Dom Anim 2010; e461–e464.
This work was supported by statutory research and development activity 
founds assigned to Faculty of Veterinary Medicine UP in Wroclaw.
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Introduction and aim: There are numerous bacteria that normally 
reside in the preputial cavity in a male dog. These bacteria are nor-
mal inhabitants and their presence in low to moderate numbers en-
sures a healthy mucosal environment. When these bacteria invade 
the reproductive tract, if the animal's immune system does not 
function properly, they can proliferate and cause disease (1). The 
normal preputial microflora consists mainly of aerobic bacteria that 
can also be isolated from canine semen, as well as from dogs with 
bacterial prostatitis, orchitis and epididyimitis. The preputial bac-
terial flora include: Staphylococcus spp., Streptococcus spp., Proteus 
spp., Escherichia coli, Pseudomonas sp., Bacillus spp. and Mycoplasma 
species (2). Mycoplasma can be isolated from both healthy fertile 
dogs and dogs with genital diseases (3, 4). Aerobic bacteria might be 
transferred between a stud dog and a female dog at mating. The aim 
of this study was to investigate the preputial aerobic bacterial flora 
in healthy stud dogs and to examine antibiotics susceptibility.
Materials and methods: The preputial samples were taken from 121 
healthy stud dogs. The obtained samples were cultured aerobically 
on selective, special and indicator nutrition media. Microorganisms 
were identified according to biochemical and antigenic characteris-
tics. Coagulase-positive staphylococci isolates were identified using 
multiplex polymerase chain reaction (M-PCR). Commercial tests 
Liofilchem®, Italy, were used for isolation of mycoplasmas and iden-
tification of minimal inhibition concentration (MIC). Microorganisms’ 
isolates were tested for antimicrobial susceptibility using Kirby and 
Bauer standardized method. Eight antimicrobial agents were tested 
in this study. Polymerase chain reaction was used to detect genes 
associated with resistance beta-lactams (blaZ). p-values of p ≤ 0.05, 
p ≤ 0.01 were considered to be significant.
Results: Aerobic bacteria were isolated in 82.64% of cases 
from 121 healthy stud dogs. The following bacteria were iso-
lated from prepuce of dogs: Staphylococcus pseudintermedius – 
41%, Escherichia coli – 15.70%, Staphylococcus aureus – 14.47%, 
Mycoplasma spp. – 11.57%, Ureaplasma spp. – 4.95%, Pseudomonas 
spp. – 4.95%, Proteus spp. – 4.1% and Streptococcus spp. – 3.3%. 
The highest resistance of the isolated Staphylococcus pseudinter-
medius was found to amoxicillin (61.22%) and tetracycline (65.3%). 
The most susceptible antimicrobials were amoxicillin/clavulanic 
acid (71.43%) and enrofloxacin (65.31%). The most susceptible 
antimicrobials of the S. aureus isolates were enrofloxacin (73.7%) 
and cefalexin (63.2%). The highest resistance was detected to 
amoxicillin (52.6%). BlaZ gene was detected in 6.12% strains of 
S. pseudintermedius and 2.1% of S. aureus isolated from prepuce 
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of stud dogs. We determined that amoxicillin/clavulanic acid was 
more effective than amoxicillin (p  <  0.001) in vitro. Mycoplasma 
isolates were the most susceptible to enrofloxacin (≤8 μg/mL) and 
doxycycline (≤4 μg/mL). The highest resistance was observed to 
azithromycin (≥8 μg/mL).
Conclusions: The most frequently isolated microorganism in the pre-
puce of stud dogs was Staphylococcus pseudintermedius – 41%. The 
highest sensitivity of Staphylococcus pseudintermedius was observed 
to amoxicillin/clavulanic acid and enrofloxacin. Bacterial isolation in 
healthy dogs is important because these bacteria can become path-
ogenic when an enabling condition is created.
References: 1) Saritas et al., J Anim Vet Adv 2012; 11:553–555.
2) Ling et al., Am J Vet Res 1978; 39(4):695–8.
3) Doig at al., Can J Comp Med 1981; 45:233–238.
4) L'Abée-Lund et al., Vet Rec 2003; 153(8):231–5.

097 | Fertility-sparing surgery in a pedigree 
queen
M Ochota; S Dzimira; S Prochowska; W Niżański
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The routine clinical approach in cases of uterine pathology is spaying 
of the animal. However, there are situations when saving of fertil-
ity becomes a crucial issue for the owner or the breeder. There are 
some reports on single horn removal (cornuectomy) performed in 
dogs and cats that did not affected the subsequent fertility (1, 2). 
In the reported case a pedigree queen was subjected to left uterine 
horn removal due to its pathology, which had no impact on her fu-
ture health and fertility.
Clinical case: A 1.5  year old Maine coon queen was presented 
11  days after normal parturition and delivering 5 healthy kit-
tens. It was her second pregnancy, the first one uneventful with 
9 (1 dead) kittens. On the 11th day after parturition the owner 
noticed a yellow-pink fluid coming out of the vulva. On clinical 
examination the cat was bright, the body temperature was nor-
mal (38.9°C), the abdomen slightly was tense cranially and there 
was small amount of yellow discharge from vulva. The US scan 
revealed 2 dead fetuses in the cranial abdomen. The preliminary 
diagnosis was made of retained fetuses and the exploratory lapa-
rotomy was performed. The uterine body and both horns were 
small (0.5–1  cm) indicating the advanced puerperal involution. 
At the cranial tip of the left horn, near to the ovary there was a 
large, kidney-shaped mass (15 × 8 cm). The queen was very valu-
able for breeding purposes, so it was decided to perform a unilat-
eral hysterectomy (cornuectomy). The incision was made on the 
border between the horn and uterine body and the affected horn 
with the mass and the ipsilateral ovary were removed. The inci-
sion was sutured the same way as for caesarian section (Monosyn 

3/0). The histopathological examination of the mass revealed it 
was a uterine hernia with two separate fetal sacks, two placentas 
and two fetuses (about 50  days old). The post-op recovery was 
uneventful and the litter was weaned without any problems. The 
queen showed first symptoms of heat 2 months after the opera-
tion, thereafter the heats were regular (every 21 days) with typi-
cal symptoms. She received Melovine implant to suppress estrus 
symptoms, but half a year after the operation she was mated, got 
pregnant and spontaneously delivered 2 kittens. The pregnancy, 
delivery and weaning were normal. Subsequently, she was im-
planted with Melovine to prolong time before the following preg-
nancy and was mated 6 months later (16 months after operation) 
and delivered 4 alive and 1 dead kitten. She was again implanted 
with Melovine, mated 10 months later (28 months after operation) 
and delivered 7 alive and 1 dead kitten. She showed no disorders 
during any of her pregnancies nor deliveries, she delivered spon-
taneously altogether 12 healthy kittens and 2 dead ones in 3 con-
secutive unicornual pregnancies.
Similar to the reports in dogs (2) and one cat (1) in the presented 
case, the partial removal of the reproductive tract might be a very 
rewarding procedure, maintaining the ability to reproduce and hav-
ing no adverse effects on the female. Interestingly, in the reported 
case the reproductive efficiency seemed not to be significantly af-
fected, as the queen delivered in total 14 kittens in 3 unicornual 
pregnancies, which is 4,6 kitten per pregnancy. Based on the pre-
sented clinical case the authors suggest that in individual, justified 
cases when the fertility of the female needs to be preserved the 
unilateral cornuectomy should be considered, as the appropriate and 
save treatment option.
1) Jurka et al. J Feline Med Surg. 2015;17:364–366.
2) Seyrek-Intasa et al. Theriogenology 2004;61:1713–1717.
This work was supported by statutory research and development activity 
founds assigned to Faculty of Veterinary Medicine UP in Wroclaw.
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The dog is one of the few species in which spontaneous prostate 
cancer occurs (1). The incidence of prostate cancer was found to 
be 2.6% of dogs with prostatic diseases in male dogs (2), which can 
occur in both intact and neutered dogs. Although prostatic neoplasia 
is uncommon, due to a lack of pathognomonic symptoms of each 
prostatic disease, similar clinical signs may occur.
Clinical case: An 11-year-old neutered male mixed-breed dog was re-
ferred to Watcharaphol Animal Hospital with suspected prostatitis. 
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After the history taking, physical examination and transrectal digital 
palpation, enlargement of the prostate was found. Ultrasonography 
and radiography were performed for examination of the prostatic 
structure and to determine the size, shape and location of the pros-
tate. After that, the final diagnosis was made by prostatic massage 
and wash to obtain samples for cytology.
Results and Discussion: The dog had an asymmetrical, irregular and 
enlarged prostate and pain when transrectal digital palpation was 
performed. The notable clinical signs of this dog were indicated by 
problems with defecation and urination. The defecation problems 
consisted of tenesmus and constipation, which may occur due to 
compression of the rectum by the irregular contour and enlarge-
ment of the prostate. The urination problem was stranguria, which 
may reflect pain or local invasion into the lumen of prostatic ure-
thra with partial obstruction by inflammation of prostatitis (1) or 
neoplasia. Another clinical sign was anorexia. Ultrasonographic and 
radiographic examination showed enlargement of the prostate and 
mineralization of the parenchyma. Usually, the normal size of the 
prostate from radiography should not be over 50% of the width of 
the pelvic inlet and if over 90% indicates likely prostatic cancer, ab-
scess or cyst (3), but in this dog, it was over 100%. It was also shown 
that the rectum was compressed by the enlargement of the pros-
tate and lung metastasis. From the examination data, the tentative 
diagnosis was prostate cancer. Then, prostatic massage and wash 
were performed to obtain samples for cytology. The sample from 
the prostatic wash is more likely to inform the final diagnosis than 
an ejaculate sample, especially in a neutered male dog from which 
prostatic fluid cannot be obtained (4). Finally, the cytology revealed 
small clusters of carcinoma cells and that the tumor cells were a large 
cuboidal shape, with light basophilic cytoplasm and large pleomor-
phic round nuclei with prominent nucleoli. Final diagnosis was pros-
tate gland adenocarcinoma. Prostate gland adenocarcinoma and 
transitional cell carcinoma are the most common prostatic tumors 
in dogs and are usually found in 8- to 10-year-old dogs (4). The dog 
was treated with palliative treatment, and Piroxicam, a non-steroidal 
anti-inflammatory drug (NSAID), was used in this dog. The mecha-
nisms of the NSAID towards tumors are not clearly defined; they 
are likely multi-factorial and may involve cyclooxygenase-2 (COX-
2) inhibition and consequent apoptosis (1). Tramadol and Hyoscine 
were used for relief of pain, and fluid therapy for correcting dehy-
dration. After being treated for approximately one month, the dog 
died. During the final stage, this dog showed lethargy, weight loss 
and dysuria, and during the last week of life, the urine was drained 
by inserting a catheter. Diagnosis can detect the advanced stages 
of the cancer, but survival time is very short, ranging from days to 
months after diagnosis, and many patients are euthanised at the time 
of diagnosis (5). Other treatments are prostatectomy and radiation 
therapy, but these have complications; therefore, no treatment has 
been shown to increase survival times (4), and the cancer is aggres-
sive and highly metastatic.
References: 1) LeRoy & Northrup, Vet j 2009; 180: 149–162.
2)Polisca et al., Theriogenology 2016; 85: 835–840.
3) Atalan et al., Vet Radiol Ultrasound 1999; 40: 408–412.

4) Smith J, Theriogenology 2008; 70: 375–383.
5) Bigliardi et al., J Urology 2012; 2:232–236.
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Introduction and aim: Ovarian tissue cryopreservation is a currently 
available option for young women undergoing anti-cancers thera-
pies for fertility maintenance. Unfortunately tissue autotransplanta-
tion still needs to be ameliorated concerning revascularization time, 
onset and rate and follicular reserve survival. The aim of this pilot 
study was to investigate possible surgical technique for autologous 
ovarian tissue cross-side transplantation enhanced by addition of 
platelet rich plasma (PRP) on a rat model.
Material and methods: 15 female WAG rats in diestrus (confirmed 
by cytological smear) were anesthetized and underwent the stand-
ard ventral ovariectomy. The ovaries were released from liga-
ment (lig. suspensorium ovarii) and the main blood vessels (A. and 
V. ovarica) were secured by absorbable sutures. The ovaries were 
collected, washed in sterile PBS and cleaned from the surrounded 
adipose tissue. One of each ovaries was placed in sterile NaCl and 
served as a control whilst another was moistened in PRP. The organs 
were replaced on the opposite side of the uterus then sutured to the 
vascular uterine mesentery and inserted into the uterine horn wall 
where a special pouch was made. The animals were divided into 3 
groups (n = 5 each group) and euthanized at Day 3, 7 and 14 day after 
surgery, respectively. The organs were collected into 4% formalde-
hyde solution and analyzed by immunofluorescence for apoptosis 
level and vascularization using specific antibodies (TUNEL-based 
assay, PECAM-  platelet endothelial cell adhesion molecule anti-
body). Follicle count was performed using standard hematoxylin & 
eosin stained histological preparations. Results
The ventral cross side ovarian autotransplantation performed in 
rats seems to influence the neovascularization and follicular sur-
vival. Increased new blood vessels density (up to 30%, 14 days after 
autotransplantation) and a conserved primordial follicular pool was 
observed in ovaries treated with PRP in comparison to the controls.
Conclusions: The study showed a slight enhancement of neovascu-
larization and an improvement of follicular reserve preservation in 
ovaries treated with PRP after autologous cross-side transplantation.
Research supported by KNOW2018/CB/ESR5/7.
References: 1) Manavella et al., Human Reprod 2018; 
1;33(6):1107–1116.
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2) Jiang-Man Gao et al., Human Reprod 2013; 28(10):2784–93.
3) Silber et al., J Assist Reprod Genet 2016; 33:1595–1603.
4) Israely et al. 2006; 21(6):1368–79.
5) Shaw et al., Mol Cell Endocrionol 2000; 161(1–2):103–10.
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Introduction and aim: Each year, several abstracts are printed in the 
proceeding books accompanying the EVSSAR congresses. Some are 
presented as short communications and others as posters. Not all of 
them give rise to further publications in international peer-reviewed 
journals. The aim of our study was to quantify and make a descriptive 
analysis of unpublished abstracts that have been presented during 
the successive congresses of the EVSSAR between 1998 and 2015.
Material and methods: We initially decided to exclude from our 
study the abstracts that concerned other species than dog and cat, 
or abstracts of fundamental research in the field of biotechnology of 
reproduction. For each other abstract, using keywords found in the 
title, but also the names of the different authors we used 4 scientific 
databases (PubMed, Scopus, Vetmed Resource and Google scholar) 
to find any potential scientific publication that could be related to it. 
All apparently unpublished abstracts were classified according to dif-
ferent criteria and a descriptive analysis of their content was made.
Results: 832 abstracts related with dog or cat reproduction were 
found in the successive proceeding books. From these, 375 seem to 
have remained unpublished (45.1%). 84/276 (30.4%) short communi-
cations and 289/556 (52.0%) posters seem to have remained unpub-
lished after their presentation in the EVSSAR congresses. 324/375 
(86.4%) of the unpublished abstracts concerned dog reproduction 
and 45/375 (12.0%) concerned cat reproduction – other studies con-
cerned both species. The studies on female reproduction (gynaecol-
ogy, obstetrics, pathology of the genital organs and the mammary 
gland, fertility, endocrinology) were over-represented within unpub-
lished abstracts (242/375 – 64.5%). Other unpublished abstracts 
were related with male reproduction in 107/375 (28.5%) of the 
cases or neonatology in 26/375 (6.9%) of the cases. 36/375 (9.6%) 
of unpublished abstracts were related with fundamental research, 
247/375 (65.9%) were clinical studies based on a precise research 
protocol and 92/375 (24.5%) were case reports. More than 50% of 
the abstracts that have remained unpublished were presented at the 
EVSSAR congresses after 2010. Neonatalogy is a recent topic that 

appeared in the proceedings after 2013. Considering that EVSSAR 
is a European society, we found that 260/375 (69.3%) of the unpub-
lished abstracts were presented by authors from European teams. 
There were also unpublished abstracts from 14 other countries out-
side Europe. There was a tendency for the main topics of the ab-
stracts to vary depending on the geographical origin of the authors 
(for example 29% of the unpublished studies from Asia concerned 
the cat vs. 12% for overall studies).
Conclusions: 45.1% of the abstracts found in the EVSSAR proceed-
ing books between 1998 and 2015 seem to have remained unpub-
lished. More posters remained unpublished compared with short 
communications, which may be related with a better scientific con-
tent of the latter. There were a minority of studies on cat repro-
duction compared with dog reproduction (12.0 vs. 86.4%), which 
may mean a lack of knowledge in the field of feline reproduction. 
Nevertheless, the number of unpublished abstracts has increased 
over the last years, together with the number of abstracts presented 
at the EVSSAR congresses. Further studies in order to analyze the 
reasons of the non-publication of so many abstracts have to be 
conducted.
References: Proceedings books of the EVSSAR congresses 
(Barcelona 1998, Lyon 1999, Oslo 2000, Milano 2001, Liège 2002, 
Dublin 2003, Barcelona 2004, Amsterdam 2005, Budapest 2006, 
Estoril 2007, Vienna 2008, Wroclaw 2009, Louvain-la-Neuve 
2010, Milano 2011, Whistler 2012, Toulouse 2013, Wroclaw 2014, 
Hannover 2015.

102 | Spaying dogs before or after the onset 
of puberty: Different risk for acquired urinary 
incontinence?
KM Lutz1; S Hartnack2; IM Reichler1

1Clinic of Reproductive Medicine, Vetsuisse Faculty, University of Zurich, Zurich, 
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E-mail: ireichler@vetclinics.uzh.ch

Introduction and aim: Acquired urinary incontinence (AUI) affects 
up to 20% of spayed dogs. While breed, body weight and size, tail 
docking, obesity and urethral length are proven risk factors for 
AUI, the timing of spaying relative to the onset of puberty is still 
controversially discussed. Spaying puppies before three months of 
age increased the risk for AUI, but dogs spayed shortly before the 
first estrus had only about half the risk for AUI compared with dogs 
spayed after puberty. In other studies time of spaying in relation to 
the onset of puberty was not revealed as a risk factor for AUI (1). The 
aim of our study was to investigate the risk factor “time of spaying 
relative to the onset of puberty” on AUI by controlling for possible 
confounders.
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Materials and methods: A retrospective matched-pair cohort study 
was carried out on data from 1285 dogs spayed for ≥5 years at two 
veterinary hospitals. The dogs were matched for breed, body weight, 
age, age at spaying and time interval since spaying. In each pair, one 
dog was spayed before and one after the onset of puberty. AUI was 
assessed using an owner questionnaire. A conditional logistic regres-
sion for matched pairs for AUI was performed on 131 pairs of dogs. 
Additionally, observation of canine mammary tumors (CMT) by the 
owners of the dogs were recorded.
Results: The dogs were 5.4–16.9 (9.9 ± 2.6, mean ± SD) years old 
and had been spayed 4.9–15.6 (8.8 ± 2.5) years before. Bodyweight 
varied between 4.5 and 74 kg (26.0 ± 11.7) and body condition score 
(BCS) between 1.0 and 7.5 (4.7 ± 1.1; assessed on a 9-point scale). 
These parameters did not differ between the two spay groups, how-
ever, dogs spayed before the onset of puberty were younger at the 
time of spaying compared to those spayed after puberty (0.3–1.4 
(0.6 ± 0.2) years vs. 0.3–8.2(1.8 ± 1.3) years). Time of spaying rela-
tive to the onset of puberty was identified in the conditional logistic 
regression model as the only risk factor for AUI (p = 0.007), while 
age, time interval since spaying, bodyweight and BCS posed no risk 
for AUI. AUI was reported in 30 (22.9%) dogs spayed before puberty, 
but only in 14 (10.7%) dogs spayed after the first oestrus. CMTs were 
observed in only 5 dogs, which were all spayed after the onset of 
puberty between the ages of 0.9–8.2 years.
Discussion: Spaying before the onset of puberty was the only risk 
factor for AUI in our study. However, as matching of pairs was per-
formed for all possible confounders to clearly delineate the effect 
of the time of spaying relative to onset of puberty on AUI, it is not 
surprising that these parameters were not identified as risk factors. 
CMT were only found in dogs spayed after puberty. Timing of spay-
ing has long been known as a risk factor for CMT development (2). 
Although the scientific evidence was questioned in a systematic 
review (3), the CMT-sparing effect of spaying before the age of 
2.5 years was confirmed recently (4). Due to the low number of pairs 
included in the study, differentiation between the risk factors “years 
of ovary exposure” and “time of spaying in relation to the onset of 
puberty” was not possible.
Conclusion: Spaying before puberty increases the risk for AUI, how-
ever postponement means increased risk for CMT. Our results un-
derline the importance of individual counselling not only about pros 
and cons of spaying, but also in regard to the time of spaying relative 
to the onset of puberty. Breed predispositions, dog keeping prac-
tices and personality of the dog and the owner should be also taken 
into account.
References: 1) Reichler and Hubler, Reprod Domest Anim 2014; 
49(2):75–80.
2) Schneider and Dorn, J Natl Cancer Inst 1969; 43(6):1249–61.
3) Beauvais et al., J Small Anim Pract 2012; 53(6):314–22.
4) Waters et al., Vet J 2017; 224:25–37.

103 | The concentration of IL-2 in peripheral 
and uterine blood of bitches with pyometra
K Kacprzak; S Kanafa; I Kaszak; P Jurka
Department of Small Animal Diseases with Clinic, Faculty of Veterinary Medicine, 
Warsaw University of Life Sciences, Warsaw, Poland 
E-mail: kamil.j.kacprzak@gmail.com

Introduction: Pyometra is a common reproductive disorder affect-
ing female dogs. Intoxication leads to a strong immune reaction. As a 
consequence, interleukins are produced, which support the immune 
system. Interleukin 2 (IL-2) has a key function in the immunity by its 
direct effects on T cells.
Aim: The aim of the study was to compare the concentration of IL-2 
in peripheral and uterine blood of bitches with pyometra.
Material and methods: Thirty-seven bitches with pyometra were 
enrolled in the study (9 with open cervix pyometra, 23 with closed 
cervix pyometra, and 6 healthy controls). During the ovariohysterec-
tomy peripheral blood was collected from the cephalic antebrachial 
vein and uterine blood from the uterine vein. Serum was prepared 
by centrifugation (10 min, 4000 g), placed in micro centrifuge 1-mL 
tubes and stored at −71°C until use. IL-6 concentrations were de-
termined using a ELISA Kit for IL-2 (Cloud-Clone Corp. SEA073Ca).
IL-2 concentrations were compared between paired samples 
(veins) using the Wilcoxon's signed-rank test and between un-
paired samples (groups) using the Kruskal-Wallis test with Dunn's 
post-hoc test. A significance level was set at 0.05. The analysis was 
performed by the TIBCO Statistica 13.3 program (TIBCO Software 
Inc.).
Results: Average concentration of IL-2 in dogs with pyometra with 
open cervix was 1.8 pg/mL in the uterine vein and up to 22.3 pg/
mL in the peripheral vein. In bitches with closed cervix, concentra-
tion was up to 391.7 pg/mL in uterine vein, and up to 219.4 pg/mL 
in peripheral vein.
Conclusions: The level of IL-2 did not differ significantly between 
the peripheral and uterine vein. This may be due to the chronical 
character of pyometra and as a result of peripheral and uterine blood 
mixing.
References: 1) Meciel GS et al. Quantity of  IL-2, IL-4, IL-10, INF-γ, 
TNF-α and KC-like cytokines in serum of bitches with pyometra in dif-
ferent stages of oestrous cycle and pregnancy. 2014 Aug;49(4):701–
704. https​://doi.org/10.1111/rda.12360​. https​://onlin​elibr​ary.wiley.
com/doi/abs/10.1111/rda.12360​
2) Gołąb et al. Immunologia (2015), PWN, Warsaw, Poland, 157, 
163–165.
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and uterine blood in bitches with pyometra
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Introduction: Pyometra is a common reproductive disorder affect-
ing female dogs. Intoxication leads to a strong immune reaction. As a 
consequence, interleukins are produced, which support the immune 
system. Interleukin 6 (IL-6) is an important mediator of fever and 
acute phase response.
Aim: The aim of the study was to compare the concentration of IL-6 
in peripheral and uterine blood in bitches with pyometra.
Material and methods: Thirty-seven bitches with pyometra (11 
with open cervix pyometra, 26 with closed cervix pyometra) and 6 
healthy controls were enrolled in the study. At the same moment, 
during the ovariohysterectomy (control and test group), peripheral 
blood was collected from the cephalic antebrachial vein and uterine 
blood from the uterine vein. Serum was prepared by centrifugation 
(10 min, 4000 g), placed in micro centrifuge 1-mL tubes and stored at 
−71°C until use. IL-6 concentrations were determined using a ELISA 
Kit for Interleukin 6 (IL6) (Cloud-Clone Corp.SEA079Ca)
IL-6 concentrations were compared between paired samples (veins) 
using the Wilcoxon's signed-rank test and between unpaired sam-
ples (groups) using the Kruskal-Wallis test with Dunn's post-hoc test. 
A significance level was set at 0.05. The analysis was performed by 
the Statistica program.
Results: Average concentration of IL-6 in bitches affected by open 
cervix pyometra was 26 pg/mL 17.2–60.3 (5.2–105.8) in peripheral 
vein and 39.1 pg/mL 28.3–101 (6–285.4) 28.3–101 (6–285.4) in uter-
ine vein. In bitches with closed cervix pyometra, concentration was 
13.6  pg/mL3.6–24.4 (0–232.5) in peripheral vein vs. 30.1  pg/mL 
18.8–55.1 (6.4–314.5) in uterine vein. In control group the average 
concentration was 0, 0–2.8 (0–5.2) in peripheral vein and 3.2 pg/mL 
0–7.2 (0–11.6) in the uterine vein.
Conclusions: The level of IL-6 is significantly higher in bitches with 
ropomacic than in healthy bitches both in uterine and peripheral 
but it does not differ significantly between open and closed pyome-
tra. The level of IL-6 is not significantly different between veins in 
healthy bitches but in bitches with pyometra (both open and closed), 
IL-6 level is significantly higher in the uterine vein. Higher concentra-
tions of IL-6 in dogs with pyometra can be connected to generalized 
inflammatory reaction and production of acute phase protein, nev-
ertheless this study needs further research.
References: 1) Dąbrowski et al. Serum IL6 and IL10 concentrations in 
bitches with pyometra undergoing
ovariohysterectomy Acta Vet Scand (2015) 57:61.
2) Gołąb et al. Immunologia (2015) PWN, Warsaw, Poland, 157, 163–165.

105 | The use of doxycycline for Mycoplasma 
treatment in early pregnancy in dogs – a 
preliminary study
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Introduction: Mycoplasma spp. is one of the components of the 
physiological bacterial flora of the vagina in dogs, however its 
overgrowth may cause early embryonic resorption during preg-
nancy. In females with a history of pregnancy loss in which 
Mycoplasma spp. strains were isolated, it is usually assumed that 
this pathogen was the source of problems. Treatment, however, 
is difficult and long-lasting, and also poses a threat to developing 
foetuses (teratogenic effect, D drug by the USA Food and Drug 
Administration (FDA))
Case description: Two females of different breeds (Border collie and 
German shepherd) in the proestrus phase of the ovarian cycle, who 
had a history of early embryo resorption in previous pregnancies 
were admitted to the Small Animal Clinic for clinical investigation 
before the next planned mating. Clinical and ultrasound examination 
(Mindray M6, microconvex probe 8Mhz) did not reveal any abnormal-
ity. A vaginal swab was performed for the exclusion of Mycoplasma 
spp., Herpesvirus and Brucella spp. The presence of Mycoplasma spp. 
was confirmed by the PCR method. It was decided to perform artifi-
cial vaginal insemination and doxycycline treatment in a dose 5 mg/
kg q12 h for 18 consecutive days (after LH peak) – corresponding 
to the time of embryonic nidation of the embryos into the vaginal 
mucosa. The total time of antibiotic therapy was 22 days in German 
shepherd and 24 days in Border collie. The ultrasound monitoring of 
pregnancy was performed weekly and the level of progesterone was 
measured, in which no abnormalities were observed. During deliv-
ery, a vaginal and placental swabs were taken. In both cases, a nega-
tive result was obtained. In puppies (6 German Shepherd, 8 Border 
collie), no clinical signs of disease were observed.
Conclusions: This preliminary study require further analysis and in-
crease of the number of cases, however, it may suggest that until 
nidation, doxycycline does not have a toxic impact on dog embryos
References: 1) Donders GGG. Mycoplasma/Ureaplasma infection 
in pregnancy: to screen or not to screen. J Perinat Med. 2017 Jul 
26;45(5):505–515
2) Maksimovic Z. Genital mycoplasmas of healthy bitches. J Vet 
Diagn Invest. 2018 Jul;30(4):651–653.
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106 | Dog breeders profile in France – usual 
practices, maternal care perception and the 
stress and behavioral problem management in 
peripartum
N Santos1; A Beck2; A Fontbonne1,3
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Introduction and aim: In France, dogs are an important part of so-
ciety with a population appraised of 7.4 million. The exact demand 
for puppies in France is unknown. It is estimated to be of 800.000 
per year with the majority of puppies being unregistered. The 
origin of the puppies is one important aspect to consider, since 
the conditions to raise dogs and animal welfare management are 
not the same in all places. In addition, puppies coming from well-
established breeders seem to be more emotionally stable and have 
less behavioral problems as adult dogs (1). A possible explanation 
for this characteristic might be associated to maternal behavior 
and duration of the interaction amongst the bitch and the litter-
mates during early age. Despite recent studies showing the im-
portance of the quality of maternal care in dogs (2, 3, 4), its direct 
effects on behavioral problems later on in life are still unclear. To 
better explore the importance of maternal behavior and manage-
ment of stress of the dam around parturition, a questionnaire was 
developed for breeders looking closely at the assessment criteria 
of maternal care and stress from dog breeders’ perspective as well 
as the importance of the relationship of the dam toward the pup-
pies soon after birth.
Materials and methods: An online survey consisting of 35 ques-
tions divided in 5 sections: breeder information, breeding program, 
whelping information, maternal behavior and stress management 
around parturition was submitted to almost 1200 breeders using 
professional email databases.
Results: 345 breeders answered the survey being representative of 
119 dog breeds. In relation to the demographics of the responders, 
58.8% define their activity as “non-professional”, 86% report to raise 
up to two breeds and 74.4% have less than 5 litters/year. In relation 
to the changes regarding housing around parturition, amongst the 
options, 46.8% of the responders transfer the bitches to a maternity 
area, while in 29% the living area is maintained with the introduction 
of a whelping box. Estimation of whelping date is done using multi-
ple criteria and the large majority of labor happens during the night 
(80.0%) under direct breeder's surveillance (91.5%). The majority of 
bitches (90.4%) fully embrace their maternal role soon after the birth 
of puppies. High frequency of nursing (86%) and licking (82%) the 
puppies is seen as an adequate maternal care by breeders. Excessive 
agitation is the main perceived (71%) sign of stress around parturi-
tion. To address the stress of the bitch during the peripartum period, 
remaining close to the bitch is the most common method used by 

80.6% of breeders, whereas only 17.9% of respondents use natu-
ral calming products (pheromones, Bach flowers, and homeopathy). 
Inappropriate maternal behavior is described as likely in 67.1%, with 
an overrepresentation of primiparous bitches (96.1%).
Conclusions: The dog breeding industry in France is considered a 
familiar business with a close contact between animals and owners. 
Definition of maternal care has a common ground among breeders. 
Stress during the peripartum period is primarily addressed by more 
intensive human presence to reassure the bitch.
References: 1) McMillan, Vet. Behav.: Clin. Appl. Res., 19 (2017), 
14–26.
2) Bray et al., Proc. Natl. Acad. Sci. USA 114 (2017), 9128–9133.
3) Foyer, et al., Sci. Rep. (2016) 6, 1–8.
4) Guardini et al., Animals (2017) Dec; 7(12): 93.

107 | Interval between removal of 4.7 mg 
deslorelin implant and restoration of the function 
of sexual hormones in cats
L Ferré-Dolcet1; L Carniello2; B Contiero1; C Fontaine3; A 
Cattai1; A Mollo1; S Romagnoli1
1Department of Animal Medicine, Production and Health, University of Padova, 
Italy;  2Private practitioner. Padova, Italy;  3Virbac, Italy 
E-mail: lluisferredolcet@gmail.com

Introduction: Deslorelin implants have been widely used to produce 
a reversible sterilization in several species (1). A temporary suppres-
sion of reproductive activity is frequently needed in cat breeding 
establishments due to difficulties of managing feline reproduction. 
Long acting GnRH implants such as deslorelin have a prolonged du-
ration in cats (12–15 months in tomcats and 18–22 months in queen) 
(2, 3) which is often too much for cat breeders who frequently come 
back asking for early implant. However, the interval between implant 
removal and resumption of fertility in cats has not been studied in 
details yet.
Material and methods: Thirteen privately owned cats (7 tomcats 
and 6 queens) with a presenting complaint of control of reproduc-
tion were administered a 4.7 mg deslorelin implant. Cats were di-
vided in 4 different groups; tomcats implanted for 6 or 9  months 
(n = 4 and 3, respectively), queens implanted for 6 or 9 months (n = 4 
and 4, respectively). Implants were placed in the periumbilical area 
and removed under light sedation at the end of the study period. All 
treated animals were evaluated weekly. Blood samples were taken 
every week and measurement of testicles, vaginal smears and penile 
spikes observation was performed in every visit. Testosterone levels 
were measured on serum samples of tomcats in order to determine 
testicular activity.
Results: Until now, 3 males and 2 females of the 6-month treatment 
and 2 males and 1 female of the 9-month treatment have resumed 
sexual hormones function after deslorelin treatment. Restoration 
of sexual hormones function was determined by presence of 
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testosterone, penile spikes, 40% of keratinization of vaginal smear 
of ≥ 40% and by appearance of estrus behavior. Results show that in 
average, cats treated with deslorelin implanted for 6 months restore 
sexual hormones activity in 29 ± 11 days while cats implanted for 
9 months restored it in 27 ± 15 days (p = 0.355) independent of sex 
or season at removal.
Discussion: The effect of a 4.7 mg deslorelin in cats has been deter-
mined in both tomcats and queens with a block of sexual hormones 
activity (2, 3). Our results show that removal of the 4.7 mg deslorelin 
implant at a time when the implant is displaying its complete effects 
is followed by a resumption of sexual hormones functionality after 
about 4 weeks independent of sex, age or season. Further studies 
are needed to determine the exact time when activity of sexual hor-
mones is restored after implant removal.
1) Fontaine C. Long-term contraception in a small implant. J Feline 
Med Surg 2015;17:766–71.
2) Goericke-Pesch S. Long-term effects of GnRH agonists on fertility 
and behaviour. Reprod Domest Anim 2017;52:336–47.
3) Novotny R, Cizek P, Vitasek R, Bartoskova A, Prinosilova P, 
Janosovska M. Reversible suppression of sexual activity in tomcats 
with deslorelin implant. Theriogenology 2012;78:848–57.

108 | Canine semen quality and prostatic fluid 
composition during osaterone acetate (Ypozane®) 
treatment for benign prostatic hyperplasia
L Ferré-Dolcet1; L Frigotto2; T Badon1; S Bedin1; B Contiero1; 
M Schrank1; S Romagnoli1
1Department of Animal Medicine, Production and Health, University of Padova, 
Italy;  2Veterinary student. University of Padova, Italy 
E-mail: lluisferredolcet@gmail.com

Introduction: Benign prostatic hyperplasia (BPH) is a common pros-
tatic condition of adult intact dogs for which androgenic hormones 
play a role (1). Steroidal antiandrogens such as osaterone acetate 
(OA) compete with androgen receptors at prostatic level with a 
specific inhibitory action on prostatic volume causing a decrease in 
prostatic size (2). Little is known about the effects of OA on semen 
quality and seminal plasma composition.
Materials and methods: Eight adult male dogs (>5  years of age) 
with BPH diagnosed through history, clinical exam and prostatic ul-
trasound were selected for the study. On the day of the diagnosis 
(D0) a) a fractionated semen sample was obtained using an artificial 
vagina; b) semen quality was assessed using the second fraction; 
c) the third fraction was centrifuged and the supernatant stored 
at −18°C for further examination; d) an oral OA (Ypozane ®) treat-
ment (0.25–0.5 mg/Kg/7 days) was administered. Items (a), (b) and 
(c) were repeated on D60, D120 and D180. Electrolytes (Na, K, Zn, 
Cu, Cl, Mg), glucose, cholesterol and triglycerides were evaluated 
on the third fractions of each ejaculate using chemiluminescence 
(Immulite 1000, Siemens, Milano, Italy). ANOVA test was performed 

with statistical package SAS 9.4 (SAS institute, Inc. Cary, NC, USA) 
to test for differences of semen quality and biochemical(electrolytic 
composition across time.
Results: Prostatic volume of every dog decreased during treatment 
with maximum values at 60  days post treatment (mean reduction 
of 45.7  ±  5.8%, p  <  0.05). Sperm concentration decreased during 
the first 2 months of treatment in 62.4% of dogs (p > 0.05) and in-
creased over the next 4 months with maximum values at D180. The 
% of sperm tail abnormalities increased until D60 (from 10.6 ± 2.4 
to 25.7 ± 2.4, p < 0.05) while other sperm defects did not change 
significantly. In prostatic fluid, Zinc concentration (μg/mL) increased 
during treatment (4897.2  ±  765.1) with higher values at D180 
(9155.52 ± 1081.98) (p < 0.05) while remaining electrolytes, glucose, 
cholesterol or triglycerides did not show any difference.
Conclusion: Based on this data, the effect of OA treatment caused an 
increase in sperm tail abnormalities during the first 2 months which 
disappear during the following 4 months of treatment. Prostatic fluid 
Zn concentration increased during OA treatment with higher levels 
at the end of the treatment. This data correlates positively with the 
increase of sperm concentration at the end of the treatment sug-
gesting that Zn may have a positive effect on canine sperm concen-
tration similarly to what has been reported for humans (3).
References: 1) Johnston S., Kamolpatana K, Root-Kustritz M., 
Johnston G. Prostatic disorders in the dog. Anim Reprod Sci 
2000;60–61:405–15.
2) Nizanski W, Levy X, Ochota M, Pasikowska J. Pharmacological 
treatment for common prostatic conditions in dogs – benign pros-
tatic hyperplasia and prostatitis: an update. Reprod Domest Anim 
2014;49 Suppl 2:8–15.
3) Zhao J, Dong X, Hu X, Long Z, Wang L, Liu Q, et al. Zinc levels in 
seminal plasma and their correlation with male infertility: A system-
atic review and meta-analysis. Sci Rep 2016;6:22386.

109 | A case report of a chronic vaginitis 
caused by a polyglycolic acid suture
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Clinical case: A ten-year-old Rhodesian Ridgeback was presented 
in consultation for a chronic vaginitis that appeared after an ovari-
ohysterectomy. This bitch was spayed for a pyometra eight months 
ago in a private practice. The ovariohysterectomy was performed, 
PGA RESORBA® (polyglycolic acid with resolactone coating) was 
used for ligatures of ovarian pedicles and a uterine cervix. To ligate 
the uterus, PGA RESORBA® USP 2-0 (EP 3.0) was placed like a 
transfixing ligature through the cranial part of vagina and a transec-
tion was performed through the cervix. The uterus was removed 
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and the ovariohysterectomy was completed by the standard surgi-
cal protocol. Several weeks after the surgery a clear mucous dis-
charge from the vulva was observed by the owner. A suspicion of 
a stump pyometra was pronounced and a surgical revision of an 
abdominal cavity was recommended by the private practice. The 
owner asked us at Small Animal Clinic for a clinical examination of 
her bitch and our recommendation if the bitch should undergo the 
surgery. The bitch was presented with a yellowish purulent odor-
less vulvar discharge lasting two weeks. The bitch was active and in 
a good general health. An ultrasonographic examination was per-
formed and neither the ovaries nor the uterus were found. A vagi-
noscopy with a rigid endoscope was performed. Hysteroscope/TCI 
Endoscope Karl Storz with fiberoptic system was used. A vaginal 
mucosa was pink and clear. We visualized a dorsal median fold of 
vagina where a small amount of the purulent discharge was pre-
sent. A source of the discharge was cranially from this place. An 
air insufflation was used for an opening of the vagina and a vaginal 
fornix was visualized. A remnant of the uterine cervix was present 
and a suture material was found between the cervix and a fornix 
bottom. The material was a polyfilament thread. We tried to re-
move the thread with an endoscopic forceps with double action 
jaws and third attempt was successful. We released and removed 
the suture which was very fragile. Than a lavage with a warm saline 
was performed. The fornix was inspected for suture residues and 
the examination was closed. No special care was required and the 
patient was released home. We contacted the owner three weeks 
later and no signs of any vaginitis were observed.
Discussion: The PGA RESORBA® is a polyfilament absorbable su-
ture material with complete absorption in approximately 90  days. 
Metabolization of the PGA suture material within the tissue occurs 
by the uptake of water, thus reversing the synthesis. The monomeric 
glycolic acid is split enzymatically into CO2 and H2O by normal me-
tabolism (1). The part of transfixing ligature passing through the va-
gina was not absorbed by metabolism and persisted. In the canine 
vagina is probably a lower humidity than in soft tissue so the PGA 
was not split and behaved like a foreign body. Based on this case 
the authors recommend to use only double circumferential ligature 
without suture through the vagina. Over the years, various types of 
vaginal foreign bodies have been described in bitches like grass awns 
(2, 3) or a piece of retained calvarium from a macerated fetus (4). To 
the authors’ knowledge, this is the first reported case of a PGA for-
eign body in the vaginal fornix of a dog.
References: 1) RESORBA Medical GmbH, Nürnberg, Germany: PGA 
RESORBA®, P1365 2018-07. [www.resor​ba.com]
2) Fabbi M., Manfredi S., Di Ianni F., Bresciani C., Cantoni A.M., 
Gnudi G., Bigliardi E.: A vaginal fornix foreign body in a bitch: a case 
report. Veterinarni Medicina 2014; 59(9): 457–460.
3) Agut A., Carrillo J.D., Anson A., Belda E., Soler M.: Imaging 
diagnosis-urethrovaginal fistula caused by a migrating grass 
awn in the vagina. Veterinary Radiology and Ultrasound 2016; 
57(3):E30–E33.

4) Snead E.C., Pharr J.W., Ringwood B.P., Beckwith J.: Long-retained 
vaginal foreign body causing chronic vaginitis in a bulldog. Journal of 
the American Animal Hospital Association 2010; 46(1): 56–60.
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Clinical case: An eight-year-old Labrador Retriever bitch was pre-
sented to the clinic 46  hours after the delivery of one dead and 
52 hours after birth of two vital puppies, respectively. The bitch was 
primiparous and the unwanted mating with an Australian Shepherd 
dog had happened 61  days before presentation. The owner re-
ported that the signs of whelping had ceased with parturition of 
the third dead puppy. The reason for veterinary consultation was a 
sudden increase of the amount of vaginal discharge and recurrence 
of abdominal straining. Only few minutes after arrival at the clinic 
a vital puppy with its foetal membranes and a conspicuous amount 
of bloody discharge was delivered without any obstetrical help. 
Subsequently the dam was examined generally and gynaecological 
and a complete blood count, blood analyses as well as blood gas 
analysis was performed. All parameters were within normal range. 
An abdominal radiograph revealed no further foetuses remaining 
in the uterus. A vaginal cytology showed a moderate number of 
neutrophil granulocytes, erythrocytes and cells of epithelial origin. 
The new-born had a weight of 366 gram, showed no signs of mal-
formation and started suckling milk immediately. In comparison, 
the body weights of the two previous born puppies, which were 
accompanying their mother to the clinic, were 594 and 596 grams. 
All three puppies developed well and were examined again 20 days 
later. The two first born puppies had reached body weights of 2600 
and 3008 grams, the after-born had 2160, respectively. The bitch 
showed no signs of distress and good motherly behaviour at any 
time. The dogs were last seen by the authors at three months of 
age. The further development was without any special findings.
Discussion: To the authors knowledge a prolonged inter-whelping 
interval of 46 hours with spontaneous birth of a live puppy without 
any obstetrical help has not been described before. In dogs, normal 
whelping lasts up to 24 hours (1) and inter-whelping interval should 
not be longer than four hours (2). Dystocia is suspected when these 
timespans are exceeded and foetuses are expected to be dead (1). 
Problems in parturition can be caused by maternal or foetal reasons, 
combinations of both may also occur (3). In this case a foetal cause 
seems to be unlikely, as the retained puppy was born without obstet-
rical help after all. The most common maternal reason for dystocia 
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is uterine inertia, which can be primary or secondary. Since the dog 
was not under veterinary observation at the time of cessation of par-
turition, the cause for the dystocia will remain unclear. However, a 
temporary secondary uterine inertia is the most probable explana-
tion for the phenomenon.
References: 1) Münnich and Kuechenmeister. 2009. ‘Dystocia in 
numbers – Evidence based parameters for intervention in the dog: 
causes for dystocia and treatment recommendations’, Reproduction 
in Domestic Animals, 44: 141–47.
2) Johnston, SD, MV Root Kustritz, and PNS Olson. 2001. ‘Canine 
Parturition-Eutocia and Dystocia in Canine and Feline Theriogenology’ 
(Saunders: Philadelphia).
3) Davidson, AP. 2006. ‘When and how caesarean section can be 
avoided (medical management of labor)’, 5th Biannual Congress, 
European Veterinary Society of Small Animal Reproduction (EVSSAR), 
93–99 Budapest.
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Introduction: Dystocia and stillbirth are common problems during 
parturition in bitches (1). However, prolonged fetal retention in the 
uterus in a bitch is not very common (2, 3) and usually produces met-
ritis (2). A case of fetal retention in the vagina has not been published 
before.
Clinical case: A 4-years old bitch was referred to the veterinary clinic 
due to chronic vaginitis and severe pain in the perianal area since 
a couple of months. The bitch has undergone ovariohysterectomy 
14 months before, short after she gave birth to four healthy puppies. 
Due to vaginitis, pain and general discomfort the bitch underwent 
many therapies with antibiotics and anti-inflammatory drugs, but 
short after therapies the symptoms were reappearing. During clini-
cal examination, the bitch was aggressive due to severe pain in the 
perianal area. A bone structure was palpated in the vagina and the 
presence of os clitoris was suspected. The vaginal smear confirmed 
vaginitis. Blood tests revealed slight leukocytosis (20  G/L). Urine 
test was normal and the suspicion of urinary calculi was excluded. 
The X-Ray confirmed the presence of bone structures in the peri-
anal area. The bitch was sedated, vaginal palpation was repeated and 
no os clitoris was found. Rectal examination excluded fecal fistula. 
The vaginal endoscopy was performed. In the caudal vagina, close 
to the cervix of the uterus bone fragments were noticed and were 
extracted. A sponge with adrenaline was placed in the vagina for 
12 hours due to the bleeding. Antibiotic therapy (Enrofloxacin 5 mg/ 

kg QD – we used this antibiotic due to previous history of treat-
ment with first-line antibiotics and we suspected bacteria resistance 
to this antibiotics) together with anti-inflammatory drugs (Metacam 
0.2  mg/kg QD) for one week. The bitch recovered soon after the 
bone extraction. The anatomical examination revealed the bone 
fragments corresponded to the cranial bones of previously mummi-
fied fetus.
Discussion: To the best of our knowledge this is the first described 
case of a bitch with the presence of fetal bones in the caudal va-
gina, 14-months post-spaying. This case shows how important is to 
proceed full clinical examination together with necessary additional 
tests after parturition as well as prior to the ovariohysterectomy.
References: 1) Cornelius et al., Theriogenology, 2019;128:201–06.
2) Gunzel-Apel et al., 2008;43:117–20.
3) Rigau et al., Reprod Domest Anim. 2011;46:738–41.
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Introduction and aim: With a prevalence of up to 35% in dogs 
with reproductive problems, azoospermia is one of the most im-
portant reasons for male infertility. Published cases of dogs with 
azoospermia describe histopathological damage of the testicular 
tissue, including immune cell infiltration indicating autoimmune 
orchitis (1, 2, 3). However, the number of published cases is lim-
ited and there is no consent about the involved cell types in those 
two cases where characterization was performed. Namely, T- and 
B-cells were detected in the testicular tissue from one dog (2), 
whereas inflammation was described to be lymphoplasmacytic in 
the other case (3). In a previous study, we identified gross bilateral 
immune cell infiltrations in testicular biopsies of nine dogs with 
non-obstructive azoospermia, NOA (1). This was not the case in 
another dog with assumed obstructive azoospermia, OA. In this 
study, we aimed to characterize the immune cells in the respective 
canine testicular biopsies.
Materials and methods: Immunohistochemistry was performed 
using specific antibodies against CD3-, PAX5-, MAC387-, IgG- and 
IgM to proof the presence of T-lymphocytes, B-lymphocytes, mac-
rophages and early and late plasma cells, respectively. In total, bilat-
eral biopsies of nine dogs with NOA and samples from five healthy 
normospermic control dogs (CG) were stained and assessed. For 
each antibody, all immunopositive signals were counted in 20 ran-
dom views at 400-fold magnification in each sample and the localiza-
tion (interstitium, tubule, blood vessel) was noted. The evaluator was 
blinded to the sample/group at the time of examination. Statistical 
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analysis was performed using GraphPad Prism 8 version 8.0.1 for 
windows, GraphPad Software, San Diego, California, USA (www.
graph​pad.com) to compare numbers of immunopositive signals for 
CD3, PAX5, MAC387, IgG and IgM in NOA and CG by Mann Whitney 
test (exact, two tailed).
Results: In general, immunopositive signals against CD3, PAX4, 
MAC387, IgG and IgM were found in all NOA samples. Different to 
this, CG samples revealed no immunopositive signals against PAX5, 
IgG and IgM indicating absence of B-lymphocytes and plasma cells. 
Regarding the numbers of immunopositive signals, significantly more 
immune cells were found in the testicular samples of NOA dogs com-
pared to CG. Not including immune cells present in the blood vessels, 
CD3, PAX5, IgG (each p ≤ 0.001), MAC 387 and IgM (each p < 0.05) 
immunopositive cells differed significantly in NOA samples compared 
to CG. In CG immunopositive signals were restricted to the interstit-
ium and blood vessels (MAC387 positive cells), whereas in azoosper-
mic dogs about 1/3 of all identified immune cells were located in the 
tubuli (CD3-, IgG and IgM-positive cells only), the remaining 2/3 were 
found within the interstitium. CD3 and MAC387-immunopositive 
cells were the predominant populations in CG, whereas CD3, IgG and 
IgM-positive cells were predominant in NOA samples.
Conclusions: Presence of immune cells in healthy testicular tissue is 
low and restricted to T-cells in the interstitium and macrophages, the 
latter mainly within the blood vessels. Different to this, inflamma-
tion characterizing spontaneous autoimmune orchitis is of lymphop-
lasmacytic nature with T-lymphocytes and plasma cells being the 
predominant immune cell populations in NOA samples. Plasma and 
T-cells invade the testicular parenchyma, cross the basal membrane 
and blood testis barrier to finally reach the tubular lumen thereby 
disturbing spermatogenesis.
References: 1) Behrens Mathiesen et al., Reprod Dom Anim 2017, 
52, Suppl 1, 8–9.
2) Matschurat et al., Histol Histopathol. 2018 Nov 7:18058.
3) Davidson et al., Topics in Companion Animal Medicine, 
Reproduction 30, 31–34.
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Introduction and objective: Blood supply to the testes is performed 
by the testicular artery, and testicular ischemia is one of the main 
causes of infertility. Among all described methods for evaluation of 

testicular hemodynamics, Doppler ultrasound technology stands 
out as a rapid and non-invasive examination. However, literature 
regarding its use with domestic cat is still scarce. The aim of this 
study was to verify if there might be any correlation between the 
Doppler velocimetry of domestic feline testicular artery and sperm 
kinetics assessed by automated system (CASA system).
Materials and methods: Twenty-two adult mixed-breed tomcats 
were used in this experiment. The animals were sedated with dex-
medetomidine (10 μg / kg) and ketamine (12 mg / kg), intramuscu-
larly, then placed in dorsal decubitus position for shaving the scrotum 
and B-mode ultrasound analysis for testicular volume measurement 
using a 7 Mhz-linear probe (DC7, Mindray, China). A triplex Doppler 
analysis of the testicular artery from both testes was performed in 
the distal supratesticular and marginal regions, in accordance with 
the technique described by Trautwein et. al (2019) (1). Systolic peak 
velocity (PSV), end diastolic velocity (EDV), pulsatility index (PI) and 
resistivity index (RI) were measured. Cats were then submitted to 
orchiectomy, and spermatozoa from the epididymal cauda were re-
covered and analyzed in the CASA system (Ivos II, Hamilton Thorne, 
USA), using setup for cats. The variables which were taken into ac-
count were motility; progressive motility; concentration; percentage 
of fast, medium, slow and static spermatozoa; average path velocity 
(VAP); straight-line velocity (VSL); curvilinear velocity (LCV); lateral 
head amplitude (ALH); beat-cross frequency (BCF); straightness 
(STR); linearity (LIN). The velocity index (SVI); movement index (SMI) 
and wobble (WOB) was also calculated. The kinetic variables were 
correlated with Doppler velocimetry using the Pearson correlation 
test, with Sigmaplot 12.0 software and a significance level of 5%.
Results: Mean Doppler velocimetry of distal supratesticular vs. mar-
ginal region was: PSV = 7.1 ± 2.1 vs. 11.1 ± 3.1 cm/s; EDV = 4.2 ± 1,3 
vs. 7.3 ± 2.1 cm/s; PI = 0.52 ± 0.14 vs. 0.40 ± 0.11; RI = 0.41 ± 0.08 
vs. 0.33  ±  0.07. The mean of the spermatic kinetics was motil-
ity  =  48.5  ±  27.3%; progressive motility  =  25.5  ±  15.9%; percent-
age of fast spermatozoa  =  43.5  ±  26.2%; medium  =  4.9  ±  2.8%; 
slow = 30.6 ± 18.1%; static = 20.8 ± 27.3%; VAP = 135.2 ± 45.8 μm/s; 
VSL = 108.9 ± 36.5 μm/s; VCL = 209.3 ± 69.0 μm/s; ALH = 6.6 ± 2.3 μm; 
BCF = 31.8 ± 10.4 Hz; SVI = 392.7 ± 128.0; SMI = 333.5 ± 59.16; 
WOB = 123.7 ± 9.1. There was a positive correlation between PSV of 
the supratesticular region with VAP (r = 0.330), VCL (r = 0.342) and SVI 
(r = 0.330); as well as between the PSV of the marginal region and VAP 
(r = 0.365), VSL (r = 0.336), VCL (r = 0.347) and SVI (r = 0.357). There 
was a correlation between PI and RI of the marginal region (r = 0.301 
e r = 0.303) and static spermatozoa (r = −0.306 e r = −0.325).
Conclusion: It was concluded that there was a correlation between 
the Doppler velocimetry of the feline testicular artery and the sper-
matic kinetics, suggesting that cats with lower testicular blood flow 
have lower quality of spermatic kinetics.
References: 1) Trautwein et al., Reprod Domest Anim 2019; https​://
doi.org/10.1111/rda.13410​.
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Introduction and aim: Dystocia can be of maternal or fetal origin. 
Certain breed predispositions have been discussed concerning dys-
tocia of maternal origin. Scottish Terrier (ST) is considered to be 
one of the predisposed breeds due to dorsoventral flattening of the 
pelvis (1). However, caesarean section (CS) rates vary highly among 
countries from 34% in US to 60% in UK and Denmark. The aim of 
the study was to investigate the incidence of dystocia in different 
countries and to determine whether correlations between physical 
traits and pelvic confirmation existed.
Materials and Methods: ST with a breeding history were recruited 
in Germany, Scandinavia (DK, S, FI) and Switzerland. Participating 
owners had to complete an online questionnaire for each bitch 
about details of the breeding history (including natural delivery, 
ND/CS; reason for dystocia). External parameters, as body weight, 
height at withers, length and width of the pelvis were measured. 
Additionally, radiographic projections of the pelvis were taken in 
two projections to evaluate pelvic conformation by the following 
pelvimetric parameters: Conjugata vera (CV), Diameter verticalis 
(DV), Conjugata diagonalis (CD), Diameter transversa (DT); fur-
thermore CV/DT ratio and area of the pelvic inlet were calculated. 
Investigators were blinded to the dog's reproductive history. 
Statistical analysis (t-test, Mann Whitney) was performed to com-
pare ND bitches with CS bitches.
Results and Discussion: Questionnaire data were obtained from 
68, external dimensions and results of pelvimetry from 64 STs. The 
overall prevalence of OCS (CS required due to obstruction only) was 
13%. A negative correlation between external and pelvimetric pa-
rameters was identified: large external measures were associated 
with smaller pelvimetric results. Bitches with reported OCS had 
significantly smaller CV/DT ratio than ND bitches. Although puppy 
body weight was higher in litters with CS, relative puppy weight (%) 
and litter size did not differ between ND and OCS. Significant dif-
ferences between countries were identified. Countries with higher 
occurrence of dystocia generally had larger sized dogs with smaller 
pelvic measurements. An increased risk of delivering by CS was seen 
in bitches with a sire born by CS.
Conclusion: Different to an earlier study (2), no correlation between 
external traits and pelvimetric dimensions or risk for CS due to 

obstruction was found. However, as bitches with OCS had lower CV/
DT ratio, i.e. more dorsoventral flattening, this parameter might be 
used to predict the risk for obstructive dystocia in STs and to select 
breeding bitches.
This study was supported by Agria and SKK Research Foundation.
References: 1. Eneroth A et al. J Small Anim Pract. 1999, 40, 257–
64.; 2. Singers K et al. Reprod Dom Anim 2015, 50, Suppl. 1, 48
*Theseoth authors contributed equally.
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Introduction and aim: Insulin-like growth factor-I and -II (IGF-I) in-
teract with testicular cells through the insulin-like growth factor-I 
receptor (IGF-IR) and have been shown to be critical for prolifera-
tion, development and function of Leydig-  (LCs), Sertoli (SCs)- and 
germ cells in the testicular tissue of different species (1). This study 
aims to provide further knowledge about the role of the IGF system 
on canine testicular function during downregulation of endocrine 
and germinative testicular function due to treatment with a GnRH 
agonist and subsequent restart.
Materials and methods: Sexually mature male Beagle dogs (n = 16) 
were treated with a GnRH-agonist implant (GnRH-I; 18.5  mg 
azagly-nafarelin). Five months later, the implant was removed 
at downregulation and dogs were castrated at 3-week intervals 
(W0/3/6/9/12, n = 3–4 each). Untreated adult (CG, n = 5) and ju-
venile dogs (JG, n = 3) served as controls. Additionally, three dogs 
each were treated for 5  months with either an implant contain-
ing buserelin (PG) or deslorelin (SG) and castrated thereafter. 
RT-qPCR was performed using primers against the canine IGF-I 
and IGF-II. To test for the protein expression of IGF-I and the 
IGF-IR, immunohistochemistry (IHC) was performed, followed by 
computer-assisted analysis of the percent of immunopositive area 
(PIA) and staining intensity (mean grey scale, MGS) separately for 
the interstitial and tubular compartment with the program ImageJ 
FIJI. GraphPad Prism was used for statistical analysis studying ei-
ther restart (dataset 1; W0-12 compared to CG) or downregulation 
(dataset 2, W0, PG, SG compared to JG/CG). p < 0.05 was consid-
ered significant.
Results: On mRNA level, significant differences could be identi-
fied for IGF-I for dataset 1 and 2 (p < 0.05 each). IGF-II mRNA 
expression revealed no significant differences on both data sets. 
On protein level, LCs, SCs, peritubular-  and perivascular cells 
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stained positive for IGF-I and -IR. In the tubular compartment, 
significant differences in IGF-I expression were identified in 
dataset 1 for PIA (p < 0.01) and MGS (p < 0.05), with the highest 
MGS in W3 compared to CG and W0 (p < 0.05 each). In the inter-
stitium, IGF-I expression differed also significantly (PIA p < 0.05; 
MGS p < 0.01) with highest PIA and MGS observed at W3. For 
data set 2, PIA and MGS (p  <  0.05 each) differed significantly 
between groups in the tubular compartment, with PIA being sig-
nificantly higher in JG compared to PG (p  <  0.05). In the inter-
stitium, PIA was significantly higher in JG compared to CG, SG, 
PG and W0 (p < 0.01–p < 0.05), but MGS did not differ. For IGF-IR 
and dataset 1, PIA (p < 0.05) and MGS (p < 0.01) differed signifi-
cantly in the tubular compartment, with the strongest staining 
intensity at W9 and a significantly lower PIA in CG compared to 
W0 and 9. In the interstitium, PIA was lowest at W0 (p < 0.05). 
Strongest staining intensity of the interstitium was observed dur-
ing early restart of spermatogenesis (W3, W6) with, however, no 
significant differences. For data set 2, PIA differed significantly 
for both compartments (p  <  0.01 each) with highest PIA in the 
tubular compartment in PG compared to JG (p  <  0.05) and CG 
(p < 0.01). Different to this, PIA in the interstitium was highest 
in CG compared to the W0, PG and JG (p < 0.01–p < 0.05). MGS 
differed only significantly in the tubular compartment (p < 0.001) 
with W0 and PG staining stronger than JG and CG (p < 0.01 each).
Conclusions: The results show that IGF-I and -IR are rapidly up-
regulated during restart of spermatogenesis after GnRH-I removal. 
Consequently, IGF-I, but not IGFII seem to play an important role 
during recovery of testicular function following downregulation with 
a GnRH-I.
References: 1) Cannarella R et al. Andrology 2018; 6: 3–9.
*These authors contributed equally.
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Introduction and aim: Pedigree champion dogs are valuable as poten-
tial sires to produce the next generation of champion dogs. Adequate 
fertility is, however, crucial for their long-term use as studs. Sub- and in-
fertility can have various causes including abnormal semen parameters 
with increased percentage of morphologically abnormal spermatozoa 
or decreased total sperm counts etc., but also bacterial overgrowth 
(pure/high growth of Streptococcus canis, Escherichia coli var. hem., 
Mycoplasma canis/cynos); sometimes it can be even idiopathic. Here 

we aim to present a case of a male dog with altered sperm head mor-
phometric deviations and to discuss possible consequences.
Materials and Methods – Clinical case: A three-year-old pure-
breed male poodle dog (P) was presented for examination as the 
first bitch he mated did not conceive. No ovulation timing had 
been performed in the bitch, but she got pregnant twice before 
with the same management, using different males. Clinical andro-
logical examination including ultrasound was performed as well 
as semen collection and analysis. Bacterial culture was performed 
on a semen aliquot. Clinical andrological examination did not re-
veal any abnormality. Semen collection in the presence of an es-
trous bitch was successful and semen analysis was normal except 
for the fact that sperm heads seemed to be longer and smaller 
than normal. Bacteriological examination revealed high growth of 
Mycoplasma cynos in pure culture. Enrofloxacin treatment was 
initiated. To verify alterations of the sperm head's dimensions, 
sperm morphometry was performed using formol-citrate fixed 
sperm smears. Images were taken using 1000x magnification and 
spermatozoa of a healthy mature mixed-breed dog (C) prepared 
in the same way served as control. Dimensions (length, width and 
area) of 100 sperm heads of each dog were measured using GIMP 
2.8 (https​://www.gimp.org/) and the results in pixel were after-
wards converted into actual μm. Statistical analysis was performed 
using GraphPad Prism 8.0.1 to test for differences in sperm head 
dimensions between the poodle and the control dog. Following 
testing for normal distribution, a t-test was applied for the width 
and Mann Whitney test for the length and area.
Results and Discussion: Length (P: 5.5 ± 0.2 μm; C: 5.1 ± 0.2 μm), 
width (P: 2.9 ± 0.2 μm; C: 3.4 ± 0.2 μm) and area (P: 17.7 ± 1.5 μm2; 
C: 18.6 ± 1.2 μm2) of the sperm differed significantly between both 
dogs (p < 0.0001 each). The sperm heads of the poodle were sig-
nificantly longer, smaller and had a smaller area than the reference 
sperm heads. Different morphometry of canine sperm heads might 
be due to breed differences as previously described for British 
Bulldog (1), however, different to our case only sperm head length 
differed in earlier descriptions, but not width etc. The bacteriological 
sample that was collected after end of enrofloxacin treatment was 
sterile; semen analysis re-confirmed the sperm head deviations; two 
bitches mated conceived (8 and 7–8 pups in ultrasound).
Conclusion: The morphometric alterations of the poodle's sperm 
heads are bigger than normal diversity between breeds; however, 
clinically obvious morphometric sperm head alterations are not 
necessarily related to infertility. However, morphometric analysis 
should be performed on more breeds to gain further insights and 
identify deviations. Which role the pure growth of Mycoplasma 
cynos played for (in-)fertility, remains to be clarified. Anyway 
did high/pure growth not reveal in other alterations of the sperm 
parameters.
References: Soler et al. Asian Journal of Andrology 2017; 19: 
149–153
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118 | Long term effect of the GnRH 
antagonist acyline on corporal and radiographic 
development of domestic cats
M Priotto1; M Rodríguez4; M Grisolia3; C Marchetti3;  
P Furlan1; C Gobello2,3; M Faya1,3

1Catholic University of Cordoba, Argentina;  2National University of La 
Plata, Argentina;  3The National Council of Scientific and Technical Research 
(CONICET), Argentina;  4National University of Tandil of the Center of the 
Province of Buenos Aires, Argentina 
Email: marcela_faya@yahoo.com.ar

Introduction and aim: GnRH analogs use for contraception has been 
described, but there is little objectively obtained data to describe 
their influence on development. In a previous study, it was described 
the effect of a GnRH antagonist, acyline (NIH, Bethesda, MD, USA) 
vs. control cats (1). Data was described until puberty and no radio-
graphic description was made. This study pretends enlarge the data 
of the same protocol until the cats finished growth and describe ra-
diographic parameters.
Materials and Methods: Thirteen male and twelve female cats were 
included in this study. Treated group received acyline 33 μg/100 g 
sc within the first 24 hours of birth, and was repeated weekly until 
3  months of age; control group remained untreated. Follow up 
was performed until they finish growth, which was defined when 
three consecutive body measurements were constant. Body weight 
(kg), withers height (cm), and body length (cm) measured from the 
most cranial aspect of the scapula to the most caudal aspect of 
the ischium, were recorded weekly. Lateral and front radiographs 
of the antebrachium were taken monthly, beginning at 4 weeks of 
age. Radial length was measured on the radiograph from the most 
proximal aspect of the radial head to the most distal aspect of the 
bone. Proximal and distal radial physis were considered closed when 
a radiolucent line was no longer visible. Measurement of the bone 
cortex and bone marrow was also performed. Age at end of growth 
in both groups was compared by a Student t test. Corporal meas-
urements as radial length was calculated by repeated measures 
ANOVA. Pearson correlation was performed between body meas-
urements and radial length.
Results: Age (weeks) at end of growth for acyline vs. control male 
cats was 31.5  ±  1.7 vs. 33.6  ±  1.1 (p  >  0.05) and 36.0  ±  2.1 vs. 
37.0 ± 1.0 (p > 0.05) in acyline vs. control female cats. The final es-
timated body weight, withers height and body length in acyline vs. 
control male cats were 3.49 vs. 3.04, 29.79 vs. 31.22 and 36.75 vs. 
35.50 respectively (p > 0.05). The same parameters in female cats 
were 2.54 vs. 2.59, 28.84 vs. 28.05 and 34.78 vs. 32.28 (p > 0.05). 
The average rate of growth (weeks) for body weight, withers height 
and body length in male cats were 18.41 vs. 16.92, 8.38 vs. 7.80 and 
8.59 vs. 8.52 (p > 0.05). The same parameters in female cats were 
16.42 vs. 16.93, 7.71 vs. 7.11 and 8.23 vs. 7.98 (p > 0.05). The least 
squares mean estimated for radial length (cm), in acyline vs. control 
male cats was 8.48 vs. 8.23 respectively (p < 0.05). In female cats 
the radial length was higher between 8 and 28 weeks (p < 0.05). The 

thickness of radial bones cortex was lower in acyline vs. control fe-
males from week 32 onward (p < 0.05). No difference was detected 
in thickness of the radial bone marrow (p > 0.05) in all groups. All 
groups closed their proximal and distal physis within the normal 
ranges described for the species. Correlation coefficient between 
male radial length and body length, wither height and weight, were 
0.93, 0.92 and 0.91 (p < 0.01) respectively. For females were 0.96, 
0.93 and 0.93 (p < 0.01).
Conclusions: While no differences were detected in body measure-
ments, acyline treated animals presented longer radial length than 
control animals, different to what was previously reported in gona-
dectomized cats (2). Although there is a high correlation between 
radial length and body measurements, it is not enough to detect the 
difference in the last ones because it is perhaps too small. The ages 
of physis closure agree with the normal values reported (3). Clinical 
relevance of the lower thickness of cortical bone in treated female 
cats requires further investigation.
References: 1) Effect of GnRH analogs in postnatal domestic cats. A. 
Carranza, M. Faya, ML. Merlo, P. Batista, C. Gobello. Theriogenology. 
2014;82:138–143.
2) Prepubertal gonadectomy in the domestic feline: effects on skele-
tal, physical, and behavioral development. W.Stubbs, M.Bloomberg, 
S Scruggs. American College of Veterinary Surgeons 28th annual 
meeting.1993;109.
3) Fusion of ossification centres in the cat. R.N. Smith. J. Small. 
Animal. Pract. 1969;10:523–530.

119 | Analysis of hematology, serum chemistry 
and reproductive function-related biomarkers in 
accordance with the age of large breed dogs
SH Lee; HJ Oh; JW Kim; BC Lee
Department of Theriogenology and Biotechnology, College of Veterinary 
Medicine, Seoul National University, 1 Gwanak-ro, Gwanak-gu, Seoul 08826, 
Republic of Korea 
E-mail: bclee@snu.ac.kr

Introduction and aim: The aim of this study was to evaluate the as-
pects of hematology, serum chemistry, and reproductive function-
related biomarkers including growth hormone (GH) and insulin 
growth factor 1 (IGF-1) between old (8–12  years old, n  =  7) and 
young (1–2 years old, n = 7) retriever dogs.
Materials and methods: The whole blood was collected from cephalic 
vein of each group of retriever dogs. The complete blood counts 
and serum chemistry panels was analyzed and ELISA analysis were 
performed in two groups. For ELISA analysis, concentration levels 
of GH and IGF-1, critically required for induction of sexual matura-
tion, were analyzed. Data were analyzed by t-test using GraphPad 
Prism 5.0 with statistical significance accepted as p < 0.05. Values 
are shown as means ± standard error of mean.
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Results: In results of blood analysis, there were significantly in-
creased levels of total protein in old dogs compared with young dogs 
(old: 6.85 ± 0.17 vs. young: 6.41 ± 0.09, p < 0.05), while the concentra-
tion level of glucose was significantly higher in young dogs compared 
with old dogs (old: 87.57 ± 2.16 vs. young: 100.40 ± 2.66, p < 0.05). 
In results of ELISA analysis, the concentration levels of GH and IGF-1 
showed significantly increased in young group (4.55  ±  0.82 and 
104.70 ± 8.07, respectively) compared with old group (1.10 ± 0.09 
and 68.60 ± 7.99, respectively, p < 0.05).
Conclusions: In conclusion, we demonstrated that significantly low 
levels of total protein and high levels of glucose, GH, and IGF-1 were 
observed in young dogs compared with old dogs, which is similar 
patterns in research for age-related diseases in human. In particular, 
the expression level of GH and IGF-1, well-known for regulating of 
sexual tissue in uterus/prostate/seminal vesicle as well as promoting 
fertility in both males and females, would extend our knowledge of 
the role of these factors in reproductive process dependent on ages 
in dogs.
This study was supported by Cooperative Research Program of RDA 
(CCAR, #PJ013958012019), and the authors would like to acknowl-
edge the Research Institute for Veterinary Science and the BK21 
plus program which provided insight and expertise that greatly as-
sisted the research.
Key words: blood analysis, dog, enzyme-linked immunosorbent 
assay, growth hormone, insulin growth factor 1
References: 1) Fred et al., Best Pract Res Clin Endocrinol Metab 
2013; 27:541–55.
2) Bartke et al., Best Pract Res Clin Endocrinol Metab 2017; 
31:113–125.

120 | Evaluation of hematology and serum 
chemistry parameters in small breed dogs 
associated with ovariohysterectomy
SY Jung; SH Lee; HJ Oh; JW Kim; BC Lee
Department of Theriogenology and Biotechnology, College of Veterinary 
Medicine, Seoul National University, 1 Gwanak-ro, Gwanak-gu, Seoul 08826, 
Republic of Korea 
E-mail: bclee@snu.ac.kr

Introduction and aim: The aim of this study was to evaluate the as-
pects of hematology and serum chemistry between intact female 
(n  =  3) and spayed female (n  =  4) healthy dogs especially in small 
breeds such as Pomeranian and Maltese which are well known as 
the most widely raised companion breeds in South Korea. We would 
like to discover whether the absence of female reproductive organ 
could affect the basic hematology and serum chemistry factors in 
healthy individuals.
Materials and methods: The whole blood was taken from the jugu-
lar vein of each female dogs under the consent of the client and 
collected into EDTA and SST tube. The complete blood counts and 

serum chemistry panels were analyzed. Data were analyzed by 
t-test using GraphPad Prism 5.0 with statistical significance ac-
cepted as p < 0.05. Values are shown as means ± standard error 
of mean.
Results: In results of blood analysis, there were significantly in-
creased levels of MCHC in spayed female dogs compared with intact 
female dogs (spayed: 35.7 ± 0.26 vs. intact: 34.0 ± 0.28, p < 0.05), 
while all the other complete blood counts and serum chemistry pan-
els did not show any significant differences.
Conclusions: In conclusion, we demonstrated that only MCHC 
indicator showed significantly high levels in spayed female small 
breed dogs compared with intact female small breed dogs, which 
could be extended through our further study to analyze the role 
of female reproductive organ in basic blood parameters. Besides, 
it will be necessary to secure larger sample pool of dogs, and a 
specific workup of comparing between breeds and age should also 
be included.
This study was supported by Cooperative Research Program of RDA 
(CCAR, #PJ013958012019).

122 | Sperm cryopreservation using 
conditioned medium derived from amniotic 
mesenchymal stem cells in dogs
TH Lee1; MJ Kim1; AY Qamar2; BC Lee1
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Introduction and aim: Cryopreservation technique have beneficial 
effects such as management of genetic diversity, safeguard against 
natural disaster, and transportation of frozen semen to multiple 
locations (1). However, cryoinjuries such as intracellular ice forma-
tion, imbalance in solute/electrolyte concentration, cell dehydration, 
and reduction unfrozen fraction occur (2). The aim of this study was 
to evaluate the effect of conditioned medium derived from amni-
otic mesenchymal stem cells (AMSCs-CM) of dogs in canine sperm 
cryopreservation.
Materials and methods: Amniotic mesenchymal stem cells (AMSCs) 
were established from amniotic tissues collected by Caesarean sec-
tion, and its surface marker (CD44, CD90, and CD45) were checked 
by fluorescence-activated cell sorting (FACS). The conditioned me-
dium was collected from the AMSCs cultured for 24 hours in serum-
free Dulbecco's Modified Eagle Medium. The collected conditioned 
medium was centrifuged at 7000 g for 10 minutes, filtered using a 
0.2-μm filter and stored at −30 °C until used. Five beagles were used 
for semen collection. The first buffer for sperm cryopreservation 
was prepared without CM (control) or with 5% AMSCs-CM. Sperm 
motility and viability were analyzed by computer assisted sperm 
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analyzer (CASA), and plasma membrane integrity was evaluated by 
hypo-osmotic swelling assay. All the experiments were replicated 
three times. GraphPad Prism was used for statistical analysis. The 
significance level was p < 0.05.
Results: The FACS analysis showed that CD44 and CD90 were 
positively expressed but not for CD45 in AMSCs. Unfortunately, 
the CASA results showed that there were no significant differ-
ences in motility, viability, linearity, straightness, curvilinear veloc-
ity (VCL), straight line velocity (VSL), average path velocity (VAP), 
and lateral displacement of sperm head (ALH) between the control 
and AMSCs-CM treated groups. Also, the hypo-osmotic swelling 
assay revealed that plasma membrane integrity of AMSCs-CM 
treated group was not significantly different from that of the con-
trol group.
Conclusions: In conclusion, we demonstrated that 5% addition of 
AMSCs-CM in first buffer did not show significant difference in 
terms of motility parameters and plasma membrane integrity of 
dog sperms after cryopreservation. The percentile of AMSCs-CM 
added in first buffer or the number of replication performed in this 
study might have been low. In further study, additional replication is 
necessary to estimate the variability associated with improvement 
of sperm quality and the amount of AMSCs-CM needs to be var-
ied to improve this study. This study was supported by Cooperative 
Research Program of RDA (CCAR, #PJ013954022019), Research 
Institute for Veterinary Science, and the BK21 plus program.
References: 1) Franklin et al., Theriogenology 2018; 116:41–8.
2) Yeste et al., Theriogenology 2016; 85:47–64.

123 | Similarities in growth and reproduction 
parameters in three cloned dogs
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Introduction and aim: PPARα (peroxisome proliferator activated 
receptors) is a ligand-activated nuclear receptor that has a role in 
lipid and glucose metabolism; it is expressed in tissues with a high 
catabolism such as skeletal muscles, heart, kidney, liver, brown fat 
and in some vascular cells (1), Leydig cells and spermatocytes, es-
pecially in human testis (2). Three transgenic dogs overexpressing 
PPAR α in their muscles were reported in 2017 (3). This study was 
conducted to evaluate the similarities in reproduction parameters in 
these cloned dogs by measuring each dog's body growth, testis size 
and comparing their sperm parameters.
Materials and methods: Three cloned beagles (2 years old) overex-
pressing PPARα in a muscle specific manner were used in this study 
(AL1, AL2 and AL3); they were kept under the same conditions with 
the same diet. Body height was measured from the forefoot pads to 

the top of the scapula and length was measured from the anterior 
scapula to the posterior pubis. Testis length was measured with ver-
nier calipers. Sperm collection was performed by manual stimulation 
on AL1 and AL3 only, as AL2 has unilateral cryptorchidism in the 
right testis in abdominal position. Semen was collected and trans-
ferred for sperm analysis with Computer-assisted sperm analyzer 
(CASA). Sperm motility, straightness, linearity and amplitude of lat-
eral displacement (ALH) were evaluated.
Results: Dogs’ growth parameters results are as follow: 69.3  cm, 
74.9  cm and 64.1  cm respectively for each dog's length, 37.3  cm, 
36.7 cm and 37.8 cm respectively for each dog's height, and 11.1 kg, 
10.0 kg and 9.1 kg respectively for each dog's weight. The sizes of 
the three dogs’ testis for the right and left longitudinal axis length 
were 3.1 cm and 3.3 cm for AL1, 3.2 cm for AL2, and 3.0 cm and 
3.1 cm for AL3 respectively. As for the right and left transverse axis 
length the sizes were 1.6  cm and 1.7  cm for AL1, 1.7  cm for AL2 
(descendent testis), and 1.9 cm and 1.7 cm for AL3. The CASA analy-
sis for AL1 and AL3 sperm (200millions/mL concentration) showed 
a motility of 71.1% for both samples, 27.2% and 24.0% of linearity 
respectively, 47.7% and 45.9% of straightness respectively, and 4.7 
and 4.9 μm of ALH respectively.
Conclusions: The cloned dogs showed similar testis sizes and 
growth parameters. In addition, sperm parameters (motility, lin-
earity, straightness and ALH) were similar in CASA analysis. 
Unilateral cryptorchidism in one of the dogs could be the con-
sequence of a mutation in the Insulin-like factor 3 gene which 
plays a role in testicular descent (4). We can conclude that cloned 
dogs have normal growth and some reproductive characteristics 
are not different between them. Further studies about a pos-
sible role of PPARα in the reproductive tract muscles should be 
conducted along with a comparison of semen quality and a study 
about the cryptorchid testis of AL2. This study was supported by 
NRF (#2018R1C1B6009536), Research Institute for Veterinary 
Science, and the BK21 plus program.
References: 1) Kota et al., Pharmacol Res 2005; 51:85–95. 2) 
Harada et al., Arch Toxicol 2016; 90:3061–71. 3) Kim et al., Reprod 
Fert develop 2017; 29:126. 4) Truong et al., Biol Reprod 2003; 69: 
1658–1664.
*These authors contributed equally.
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Introduction: Leukemoid reaction is a condition in which an in-
crease of leukocytes count in peripheral blood is observed as a 
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result of infection, hemolysis or intoxication. The leukemoid reac-
tion must be differentiated from hematopoietic cancer – leukemia. 
In the first one, there are no tumor cells in the peripheral blood, 
while the cells of different stages of the leukocytic line are present. 
The most frequent causes of leukemoid reaction development are 
pyometra, pyothorax and acute inflammation of the pancreas.
Due to the ongoing chronic inflammation of the endometrium, the 
production of granulocytes in bone marrow and spleen increases. 
The main triggering factor is the granulocyte growth factor (G-CSF), 
and the finding of its increase in plasma can be used in the diagno-
sis of leukemoid reactions. Significant leukocytosis is observed (total 
number of leukocytes greater than 50 000/μL) with neutrophilia and 
a clear left shift. In the white-blood cell count we can observe a large 
number of mature segmented neutrophils, slightly smaller number of 
banded neutrophils, as well as about 5% maximum of all leukocytes 
are metamyelocytes and myelocytes. While these extremely elevated 
leukocyte counts could lead to a misdiagnosis of leukemia, leukemoid 
reaction can be recognised because the leukogram reveals that the 
predominant leukocytes are segmented and earlier neutrophils.
Materials and methods: In the years 2018–2019, in 6 out of 26 fe-
males (average age 8.3 years old, different breeds) with diagnosed and 
treated pyometra, a concomitant occurrence of a leukemoid reaction 
was found. Each of the bitches underwent surgical treatment consist-
ing of ovaries and uterus removal, broad-spectrum antibiotic therapy 
as well as supportive treatment consisting of symptomatic treatment.
Results: In all 6 females, the leukocytes count at diagnosis was above 
59 000/μL (59 000–103 000/μL) and toxic granules and vacuolation 
were found in the neutrophil cytoplasm.
In 2 of this 6 bitches, thrombocytosis was also observed. In 2 bitches 
after ovariohysterectomy, anemia with Heinz bodies and eccentro-
cytes is developed. In one bitch, a full blood transfusion was neces-
sary. In 3 patients, leukocyte count started to decrease only after 
the introduction of prednisolone at an anti-inflammatory dose (1 mg 
/ kg). The decrease in the number of white blood cells, during the 
treatment was noticed after about 8 days, and the recovery of leu-
kocytes count took from 3 to 9 weeks. All females with the observed 
leukemic reaction survived.
Conclusions: The phenomenon of leukemoid reaction requires fur-
ther research and observation in a larger number of cases.
References: Han et al. Extreme Leukemoid Reaction in a dog with 
pyometra, J Vet Clin 26(6):619–621 (2009).

125 | Incidence of microbial contamination of 
ejaculate in male dogs presented for infertility
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Introduction and Aim: Male dog fertility might be compromised by 
several factors, among which subclinical infections of genital tract, 

difficult to detect as often asymptomatic. Few data are present 
about incidence and identification of different microorganisms in 
canine semen (1, 2, 3). In human medicine, composition of sperm 
microbiota and identification of bacterial species in men of infer-
tile couple is object of great interest in last years (4, 5). Microbial 
identification in semen is crucial for stud dog management and suc-
cess of breeding. The aim of the present study is to evaluate the 
incidence of sperm microbial contamination in stud dog presented 
for infertility.
Material and Methods: In this study were included 29 male dogs, 
weighting between 5 to 70 kg, aged between 2 to 8 years. All dogs 
were presented because one or more failure in producing pregnancy 
when mated with healthy and correctly monitored bitches. Beside 
clinical evaluation of stud dogs and ultrasonographic examination of 
urogenital tract, sperm collection by manual stimulation, preceded 
by preputial rinse with warm saline, was obtained in sterile plastic 
container, not allowing contact of penile mucosa with the collection 
cup. Complete sperm analysis, including microbiological research for 
Enterobacteriaceae, Pseudomonadaceae, Streptococci, Staphylococci, 
Enterococci, Mollicutes, was then performed. For microbial analy-
sis samples were seeded using a calibrated loop onto Blood agar 
Medium and MacConkey agar, which were incubated overnight, 
and enriched specific medium containing a pH indicator were used 
for Mycoplasma and Ureaplasma. The sample was considered posi-
tive when growth of an organism was greater than 105 CFU/mL for 
aerobic bacteria and greater than 103 Colour-Changing Units for 
Mollicutes (1, 2).
Results: Clinical evaluation and urogenital ultrasound demonstrated 
the presence of nodular testicular lesion in 5/29 and benign pros-
tatic hyperplasia in 5/29 of the dogs analyzed.
Semen was classified as poor in 15/29 dogs, with more represented 
abnormalities, sometimes combined, asthenozoospermia in 9/15, 
oligozoospermia in 8/15 and morphological defect in 8/15 (proxi-
mal and distal droplet). From the microbial analysis 17/29 samples 
were negative and 12/29 were positive. Microorganism isolated 
were 4/29 E. Coli, 3/29 Ureaplasma, 2/29 Streptococcus Canis, 1/29 
Mycoplasma, 1/29 Proteus, 1/29 Pseudomonas Aeruginosa, with 5 
of the 15 cases with poor semen quality resulted positive to micro-
bial contamination.
Conclusions: In human medicine it has been demonstrated that the 
majority of patient subset providing semen for infertility evalua-
tion was found to have bacterial contamination, with Mycoplasma, 
Ureaplasma, Escherichia coli and Chlamydia trachomatis, being 
more harmful to sperm function than others (4). Interestingly in 
our study 41% of the dog presented for infertility and 33% of the 
dogs with poor semen quality resulted positive to bacterial over-
growth, and microbial prevalence is similar to that described in 
humans. Thus, even if sperm bacterial contamination is not the 
only cause of infertility in stud dogs, specific bacteria, as E. Coli, 
are frequently isolated in stud dog with reproductive difficulties. 
For this reason veterinarian needs to include always research of 
bacteria during breeding soundness examination of dogs pre-
sented for infertility. Further studies need to be focused also on 
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the connection between microbial contamination of canine semen 
and specific genital diseases (i.e. orchitis and prostatitis) or urinary 
tract infections.
References: 1) Bjurström L, Linde-Forsberg C. Am J Vet Res. 1992; 
53(5): 670–3.
2) Goericke-Pesch S et al. 2011; Aust Vet J. 89 (8): 318–22.
3) Kustritz MV et al. 2005; Theriogenology. 64 (6): 1333–9.
4) Machen GL et al 2018; Proc (Bayl Univ Med Cent). 31(2):165–167.
5) Baud D et al. 2019; Front Microbiol. 12. 10: 234.
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Introduction and aim: Studies in cats have proved the usefulness 
of anti-Müllerian hormone (AMH) as a diagnostic tool to determine 
the castration status or to diagnose ovarian remnant syndrome in 
queens (1). The secretion pattern of AMH over the oestrous cycle 
of bitches has been described recently (2). The main findings were 
a significant increase in the AMH concentration from late anoestrus 
up to six days before ovulation and a significant decrease starting 
three days before ovulation. The aim of this study was to investigate 
the secretion pattern of AMH in queens throughout the oestrous 
cycle as it has not been described before.
Materials and methods: Serum samples have been collected in 
5 healthy intact female European short hair cats (body weight 
2.5–4  kgs, age 1–3  years) during normal oestrous cycles in late 
anoestrus, at several times during proestrus, oestrus, inter-oestrus 
and metoestrus. The behaviour of the cats has been examined daily 
for signs of heat to differentiate between oestrus and inter-oestrus. 
Progesterone values >2 ng/mL were diagnostic for metoestrus. The 
blood samples for anoestrus were collected in early January. In ad-
dition, AMH has been measured in blood samples of 5 neutered 
queens and 4 queens with pathohistological diagnosed ovarian rem-
nant syndrome. Serum concentration of AMH was determined using 
a chemiluminescence immunoassay.
Results: All spayed females had AMH values under the lower limit 
of the test (<0.1 ng/mL). The cats with ovarian remnant syndrome 
had a median value of 0.56 ng/mL (minimum: 0.36 and maximum: 
0.89). The cycling cats had AMH concentrations between 2.9 and 
above the upper limit of the test (22.96 ng/mL). High AMH values 
were measured before the onset of heat, in metoestrus, anoestrus 
and inter-oestrus. The measured AMH values in oestrus were sig-
nificantly (p < 0.05) lower than in anoestrus (p = 0.039) metoestrus 

(p = 0.039) and inter-oestrus (p = 0.06). High inter-individual differ-
ences were recognized, and intra-individual variation was noticed 
within a heat cycle and between heat cycles.
Conclusions: This study shows that the used AMH assay can clearly 
distinguish between intact and spayed females and cats with ovarian 
remnant syndrome. The AMH secretion pattern over the oestrous 
cycle was comparable in all queens, but with high variation among 
and within the cats and between individual heat cycles within one 
cat. The identified AMH increased shortly before oestrus and the 
decreased during oestrus in this study is comparable to the AMH 
changes in bitches (2). The high value of AMH in anoestrus up to five 
weeks before the first heat seems to be a specificity in the queen. 
High AMH values have also been described in prepubertal queens 
up to 3 months of age (3). Further studies are necessary to empha-
size the reasons for these high AMH concentrations in queens.
References: 1) Place et al., J Vet Diagn Invest 2011;23: 524e7.
2) Walter and Feulner. Theriogenology 2019;127: 114–119.
3) Snoeck and Sarrazin. Reprod Dom Anim 2017; 53: 98–102.

130 | ProAKAP4 as a valuable marker to assess 
sperm quality in Dogs
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Introduction and Aim: Sperm proAKAP4 expression has been re-
cently described as a pertinent and innovative approach to assess 
sperm quality (1, 2) and high concentrations of proAKAP4 have 
been associated with high fertility phenotype in bulls and with high 
fertility and litter size in pigs (2). Structurally, the proAKAP4 pro-
tein must be processed to release the functional protein A-kinase 
anchor protein 4 (AKAP4) that regulates motility, capacitation and 
fertilization. In this study, we then evaluated the relevance of the 
proAKAP4 concentrations as a sperm quality parameter in fresh 
Dog semen using the Dog 4MID® kit (4BioDx, France) and classi-
cal methods.
Material and Methods: Seventeen full ejaculates (urethral, spermatic 
and prostatic fractions) from 12 adult Dogs were collected. The 
spermatic fraction was analyzed by computer assisted semen analy-
sis (IVOS version 12.0, Hamilton Thorne Research, Beverly, USA) 
(3). Sperm parameters included concentration, total and progres-
sive motility as well as VAP (μm/s), VSL (μm/s), VCL (μm/s). 100 μL 
of each fractions were frozen at −20°C. Biochemical analyses in-
cluding Western-blot, ELISA, flow cytometry, immunofluorescence 
and electron microscopy were performed on post-thawed semen. 
ProAKAP4 concentration was determined using the Dog 4MID® 
kit (4BioDx, Lille). Statistical analyses were performed using the 
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GraphPad Prism 8 software. The Spearman Rank Correlation test 
was used, and correlations were considered as significant with a 
p < 0.05 (*), p < 0.01 (**) and p < 0.001 (***).
Results & Discussion: As expected and using western blotting 
procedures, proAKAP4 is expressed in Dog semen and more es-
pecially in the spermatic fraction, not in the urethral or prostatic 
fractions. ProAKAP4 was strictly localized in the principle piece of 
the flagellum. The fibrous sheath was decorated by gold labeled 
proAKAP4 antibodies and no other structures of the spermato-
zoa were stained. Using the Dog 4MID® kit, the mean value of 
proAKAP4 concentration in the 17 ejaculates was of 26.41  ng/
mL ± 14.17 ng/mL with variation between ejaculates from 12.46 
to 61.44 ng/mL. Statistical analysis with the Spearman test shows 
in all the samples, a positive correlation between proAKAP4 con-
centrations with the total motility (r = 0.6351; p = 0.0169 (*)), the 
progressive motility (r = 0.6366; p = 0.0166 (*)) and the velocity 
parameters such as VAP (r = 0.6967; p = 0.072), VSL (r = 0.6176; 
p = 0.0212 (*)) and VCL (r = 0.8374; p = 0.0004 (***)). In contrast, 
the proAKAP4 concentration was still not significantly correlated 
with sperm concentration. Although proAKAP4 has been largely 
described in other mammals, this is the first study describing 
proAKAP4 expression, metabolism and comparison with sperm 
parameters in dogs. Our results are in accordance with what 
was previously described in bulls, stallions and humans. Further 
analyses will be performed using the 4MID® kit to investigate if 
proAKAP4 is also associated with fertility in Dogs.
Conclusions: Altogether we showed for the first time that proAKAP4 
metabolism is also conserved in Dog sperm and that the Dog 4MID® 
kit could be a valuable tool to assess Dog sperm quality in research 
and practices.
References: 1) Delehedde et al. Anim Reprod Sci. 2018;194:1–27.
2) Sergeant et al. J Dairy and Vet Sci J. 2019; 11(1): 555803. https​://
doi.org/10.19080/​jdvs.2019.11.555803.
3) Belala et al. Res Vet Sci. 2016;106:66–73. https​://doi.
org/10.1016/j.rvsc.2016.03.010.

131 | Alternation of heart rate during interval 
exercise in genetically identical cloned beagles 
and non-cloned beagles
HS Lee1; SH Lee2; HJ Oh2; BC Lee2; J-H Kim1

1Hanyang University, Republic of Korea;  2Seoul National University, Republic of 
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Introduction and aim: The genetic influence on heart rate (HR) regu-
lation during exercise is unknown in dogs. The purpose of this study 
was to examine the HR response to interval exercise in genetically 
identical cloned beagles and non-cloned beagles.
Materials and methods: The cloned beagles are produced by so-
matic cell nuclear transfer technology which was used in previous 

reports (1, 2). All beagles (4 cloned and 3 non-cloned) exercised on 
the treadmill two times a week (at 09:00–12:00) for five weeks. The 
ratio of the work (W) and rest (R) was set at 1:2 with progressively 
increased grades and speeds. The HR was monitored by a Polar H-10 
HR censor throughout the periods of exercise. A rectal temperature 
and complete blood count were measured. Statistical analyses of all 
data were conducted by two-way ANOVA and Bonferroni post-tests 
using GraphPad Prism 5 (p < 0.05).
Results: HR values were changed with exercise intensity in all 
groups. Interestingly, the HR values of the non-cloned group were 
significantly different for each individual, but those of the cloned 
group were very similar. Before and after exercise, hematological pa-
rameters were within the reference ranges in both groups. Also, the 
exercise did not cause any abnormal physiological signs.
Conclusions: These results demonstrated that the HR values in 
cloned dogs indicates similar changes with exercise unlike non-
cloned dogs. Further experiments will be conducted to investigate 
whether the HR response in dogs can be genetically affected. This 
study was supported by “CCAR (# PJ013959022019)” of RDA.
Keywords: Somatic cell nuclear transfer, Cloned Beagle, Interval 
Exercise, Heart Rate
Reference: 1) Lee et al., 2005. Dogs cloned from adult somatic cells. 
Nature, 436, 641.
2) Kim et al., 2017. Birth of clones of the world's first cloned dog. Sci 
Rep., 7(1), 15235.

132 | Role of mesenchymal stem cell derived 
factors in the enhancement of parameters 
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Introduction and Aim: Mesenchymal stem cells play an imperative 
role, both in reducing and repairing the cellular damage through the 
secretion of different biochemical agents (1). The aim of this study 
was to investigate the potential of canine adipose derived mesen-
chymal stem cells (Ad-MSCs) in protecting canine sperm against 
cryoinjury as a result of freezing process.
Material and Methods: Canine Ad-MSCs were selected on the basis 
of the comparison with canine skin fibroblasts for expression levels 
of different genes through real time PCR. Sperm rich fractions were 
collected from four healthy, and mature male beagles, weighing 10 
to 15 kg and ranged between 4 to 6 years of age. Ejaculates having 
sperm count of ≥ 100 × 106/mL, ≥ 70% of motile, and ≥ 80% of viable 
sperms with normal morphology were pooled together. Following 
washing with the first buffer (24  g/L Tris aminomethane, 14  g/L 
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citric acid, 8  g/L fructose, and 0.15  g/L kanamycin sulfate in dis-
tilled water), semen was diluted using the second buffer (40% [v/v] 
egg yolk, 54% [v/v] first buffer, and 6% [v/v] glycerol), supplemented 
without Ad-MSCs (Control), with 2.5 × 106 Ad-MSCs/mL (Group 1) 
or with 5  ×  106 Ad-MSCs/mL (Group 2). Eosin-nigrosin stain was 
used to analyze the viability, 1% formal citrate solution for normal 
acrosome and integrity of sperm plasma membrane was evaluated 
by hypo-osmotic swelling assay. All the experiments were replicated 
three times. SPSS 21.0 software (SPSS Inc., Chicago, USA) was used 
for statistical analysis. The significance level was p < 0.05.
Results: The results elucidated that canine Ad-MSCs had signifi-
cantly higher gene expression of various proteins associated with 
cell repair including annexin-1, histone H-3, and high mobility group 
B proteins than skin fibroblasts (p ˂ 0.05). The group 2 showed sig-
nificantly higher percentages of motile sperm, and intact plasma 
membrane (53.7% vs. 49.6% & 44.3% and 45.0% vs. 42.7% & 41.0%, 
respectively). The percentages of live sperm and normal acrosome 
appeared to be non-significant among group 1 and 2, but signifi-
cantly higher than the control (48.5%, 48.7% vs. 40.5% and 40.1%, 
41.7% vs. 36.3%, respectively).
Conclusion: In conclusion, results demonstrated that the Ad-MSCs 
in comparison with the control can adequately preserve the viability 
of frozen-thawed sperm by reducing the plasma membrane damage. 
The post-thaw quality of cryopreserved canine sperm was signifi-
cantly enhanced in the Group 2 than other groups. However, further 
study is required to properly understand the mechanisms responsi-
ble for this improvement. This study was supported by Cooperative 
Research Program of RDA (CCAR, #PJ013954012019).
References: 1) Ranganath et al., Stem cell, 2012; 10: 244–258.
*These authors contributed equally to this work.
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maternal corticosteroid therapy: Three cases in 
pre-term brachycephalic dogs
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Introduction: C-section performed before 62 days post LH surge 
is associated with a high risk of neonatal mortality due to fetal im-
maturity. Among other factors, increase of cortisol concentrations 
pre-partum plays an important role in final development of fetal 
pulmonary, renal, liver and gastro-intestinal systems (1). Pre-natal 
corticosteroid therapy has been used since 1972 in human medi-
cine to prevent or, at least to reduce, respiratory complications in 
pre-term infants. This treatment is associated with a significant 
reduction of morbidity and mortality resulting from Neonatal 
Respiratory Distress Syndrome (2). Regazzi et al, Zaremba et al 
and Rider et al have confirmed the same results in dogs, calves and 

rabbits. Foetal lung development can be divided in five phases: 
embryonary, pseudoglandular, canalicular, saccular and alveolar. 
Pulmonary surfactant is secreted by pneumocytes II during the 
saccular phase. In 2009, Sipriani et al studied the development of 
the pulmonary structure throughout pregnancy in dogs. They re-
ported that the saccular phase begins at the earliest 57 days post 
fertilization; thereby underlying the non-viability of younger pup-
pies. Here we describe three cases of pre-term C-sections with 
pre-natal corticosteroid therapy.
Clinical cases: Two English Bulldogs and one Chihuahua under-
went emergency C-sections. The three dogs had been trans-
cervically inseminated once with fresh semen. They were followed 
during the estrus cycle, by vaginal smear and progesterone (P4) 
assay. Abdominal ultrasound with measurement of the inner cho-
rionic cavity confirmed that the day of fertilization matched with 
the day of insemination (3). The two Bulldogs and the Chihuahua 
were presented for anorexia, dyspnea and exhaustion 56  days 
and 54  days post insemination respectively. Progesterone levels 
were around 10  ng/mL. The 3 dogs underwent the same surgi-
cal and anesthetic protocol. Two hours prior to surgery: perfusion 
with Hartmann + Glucose 5% solution, injection of prednisolone 
IM (0.5  mg/kg), metoclopramide SC (0.5  mg/kg) and amoxicil-
lin clavulanic acid SC (8.75 mg/kg). Induction was achieved with 
dexmedetomidine (375 μg/m2) and alfaxan IV (0.2 mg/kg) mainte-
nance with Isoflurane. The linea alba was locally anesthetized with 
lidocaine. Methadone (0.1 mg/kg) was administered IV at the time 
of delivery and again upon waking. The first Bulldog gave birth 
to 8 puppies: 3 had a cleft palate and were euthanized. One died 
after 4  days from respiratory distress. The four remaining ones 
survived. The second Bulldog delivered 10 puppies: 1 water puppy 
and 1 with cleft palate that were euthanized, 2 mummies. Out of 
the 6 other puppies only one died at 15 days from respiratory dis-
tress. The Chihuahua gave birth to 3 puppies who survived with-
out complication despite their high degree of immaturity (hairless) 
and were sent back home.
Discussion: Pre-natal corticosteroid therapy has been shown to 
improve neonatal viability in several studies. Betamethasone in-
jected 2 days before surgery has been proposed as the treatment of 
choice. However, Vannuchi et al reported in 2012 a suppression of 
the fetal and maternal adrenal cortex as well as a premature labor 
with an administration of betamethasone at 0.5 mg/kg. Maternal 
treatment with prednisolone two hours before surgery should be 
investigated in order to measure its impact on the fetal and mater-
nal cortisol levels in addition to its effect on surfactant production. 
Most studies on pre-natal corticosteroid therapy in dogs define the 
prematurity of the fetuses based on progesterone levels, the pre-
dicted LH surge and estimation of the ovulation 2 to 3 days post 
LH surge. In order to increase the accuracy of the gestational age, 
we combined progesterone levels, vaginal smear and US measure-
ments. We report here three cases of emergency C-section with vi-
able fetuses at 56 and 54 days post fertilization. We conclude that 
prednisolone injection 2 hours prior to surgery could represent an 
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interesting protocol to increase neonatal viability and could be fur-
ther investigated.
References: 1) Fowden et al. Proc Nutr Soc. 1998; 57: 113–122.
2) Regazzi et al., Theriogenology 2017; 97:179–185.
3) Lopate. Theriogenology. 2008; 70: 397–402.

135 | Six years old French bulldog (78,XX; lack 
of SRY gene) with disorder of sex development 
and Sertoli cell tumor – a case report
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The 6-year-old French Bulldog was presented to Clinic of Department 
of Reproduction of Wroclaw University Environmental and Life 
Sciences for a routine spay. During pre-surgical examination an en-
larged clitoris was found protruding from vulva with a palpable os 
clitoridis. Blood samples were taken before the surgery and hormone 
profile was as follows: Progesterone 1.08 ng/mL, Estradiol 16.32 pg/
mL and Testosterone 0.05 ng/mL. The dog was referred for cytoge-
netic and molecular tests and 78,XX chromosomal constitution and 
lack of the SRY gene was observed. Thus, the patient was classified 
as a case of XX (SRY-negative) disorder of sex development (XX DSD).

During the surgery, it was found that in the area of the left ovary 
there is an oval formation of approximately 1.0  ×  0.5  cm, slightly 
reminiscent of an atrophic testicle. On the right side, there was a 
typical bursa ovarica. Two uterine horns were normally shaped and 
had 15  cm length and 1  cm width. The uterine body was signifi-
cantly enlarged (5 cm length and 2 cm width). No clear separation 
of the cervix was palpated. The whole structure was only slightly 
narrower towards the bladder. It was removed in 2/3 of its length. 
Histopathological examination revealed that the right gonad con-
tained a typical ovarian structure with small follicles, tubules and 
cells similar to Call-Exner bodies, whereas the left gonad consisted of 
irregular seminiferous tubules and sustentacular cells inside, typical 
for Sertoli cell tumour (SCT). In the uterine horns a moderate cystic 
endometrial hyperplasia (CEH) was found. In the uterus body a mu-
cous membrane with small number of glands, one large cyst and few 
smaller ones and the well-developed myometrium was observed.

In dogs showing signs of intersexuality, gonadohysterectomy 
is usually performed at the age younger than 2 years. The available 
literature indicates that XX DSD dogs may have abdominal testi-
cles or ovotestis (5), thus the presented case seems to be excep-
tional due to the presence on one side the ovary and on the other 
the testicle. It has been suggested that testicular tissue located 
in the abdominal cavity is more prone to neoplasia. Cryptorchid 
testes are approximately 14 times more likely to develop a tumour 

than scrotal testicles (1, 4) and the most common neoplasia is the 
Sertoli cell tumour (SCT) (2, 3). In our case, the dog recovered well 
after the surgery and we do not expect that any disorders due to 
the intersexuality will develop in its foreseeable future life.
References: 1) Hayes et al., Int. J. Cancer 1976;18(4):482–7.
2) Hayes et al., Teratology. 1985; 32(1):51–6.
3) Liao et al., J. Vet. Med. Sci. 2009;71(7):919–923.
4) Marcinkowska-Swojak et al., Sci Rep. 2015;5:14696.
5) Meyers-Wallen et al., Reprod Domest Anim. 2012;47 Suppl 
6:309–12.
This work was supported by statutory research and development 
activity founds assigned to Faculty of Veterinary Medicine UP in 
Wroclaw.
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Clinical case: An unneutered 16-years-old mixed-breed female dog 
was presented to a veterinary clinic due to apathy and weakness. A 
physical examination revealed poor general condition
and multiple, large – up to 5 cm × 4 cm, necrotic mammary gland 
tumors. Additional diagnostic procedures were then conducted:
Chest X-ray: No abnormalities or signs of metastasis were observed.
Abdominal ultrasonography: Ultrasonography revealed enlarged 
uterus – shank up to 19 mm and horns up to 13 mm. Furthermore, 
multiple ovarian cysts of 30 mm, 15 mm and smaller were detected. 
Other organs were not changed in the ultrasound image.
Blood test: Complete blood count (CBC) and serum biochemistry 
were performed. Tests revealed leucocytosis resulting from neutro-
philia, anemia and elevated AlAT. T4 and fT4 levels were normal.
Blood smear: Anemia with mildly hypochromic, microcytic RBCs and 
toxic neutrophils were observed.
SNAP 4Dx test (IDEXX): Negative for borreliosis, anaplasmosis, ehr-
lichiosis and heart-pulmonary dirofilariasis.
Treatment: As described by Sontas et al., in case of estrogen-
producing ovarian tumors or cysts surgical removal of the source 
may be curative with long-term intensive care, so castration com-
bined with mastectomy was planned (1). Unfortunately the patient 
died during surgery.
Discussion: In this patient the differential diagnosis of nonregenera-
tive anemia might include anemia of chronic disease and aplastic ane-
mia. Anemia of chronic disease usually occurs during inflammation or 
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neoplasia. This kind of anemia is often described as normocytic and 
normochromic, but in long-standing microcytic and hypochromic 
erythrocytes might develop. In this case, the most likely infectious 
diseases were ruled out by SNAP 4Dx test (IDEXX). However, it might 
have been induced by mammary tumors (2). Meanwhile, anaplastic 
anemia is caused by bone marrow hypoplasia and is characterized 
by hematological abnormalities including anemia and leukocytosis 
or leucopenia. As reported by Sontas et al., it was confirmed that 
estrogen has myelotoxic effect, which might result in bone marrow 
hypoplasia (1). Although it is mainly observed after estrogen admin-
istration, it might also be seen in patients with ovarian tumors or 
cysts (3). Hormonally active ovarian cysts investigated by Knauf et 
al., were described to produce both estradiol and progesterone (4). 
Therefore it is likely that in this case multiple ovarian cysts led to 
early stage aplastic anemia, which is characterized by bone mar-
row granulocyte hyperplasia with neutrophilia. Examination of bone 
marrow aspirate would be useful to support the diagnosis, but due to 
financial reasons was not performed.
References: 1. Sontas H. B. et al. Canine Veteterinary Journal 2009 
Oct; 50(10): 1054–1058. 2. Swess RP et al., Journal of the American 
Veterinary Medical Association 200(9): 1346-1348/01.05.19923. 3. 
Weill D.J., Tvedten H. Small Animal Clinical Diagnosis by Laboratory 
Methods (Fifth Edition) 2012. 4. Knauf Y. et al. Reproduction in 
Domestic Animals 2014 Jun;49(3):463–8.
*These authors contributed equally to this work.
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Introduction: Puppy mortality is reported to be a significant problem 
in the dog and can be above 20%, when no supervision at delivery, 
additional nursing or hand rearing are performed (1). Low birth weight 
identifies puppies at higher risk and might be caused by placental fac-
tors, such as the extension of the exchange area and the degree of 
vascularization (2). The relation between the newborn puppy and the 
features of its placenta has been poorly investigated in the dog.
Methods: Twenty bitches, 9 toy-sized (i.e. < 5Kg) and 11 small-sized 
(i.e. 5 to 10 Kg), were included in this study. During natural whelpings 
or c-sections, puppies were identified and their order of birth, sex 
and weight were recorded. Puppies weights were registered at birth 
(D0) and daily until Day 6 (D6). Placentas were weighed after trim-
ming of extraplacental membranes and umbilical cord; a single pic-
ture was taken and assessed using the NIS-Elements Br Microscope 
Imaging Software. The Total Placental Area (TPA), the Transfer Zone 

Area (TZA) and the Marginal Hematoma Area (MEA) were calcu-
lated and their surface expressed in mm2. Immunohistochemistry 
using monoclonal mouse anti CD31 antibody (Cat. n° sc-101861, 
Santa Cruz Biotechnology; TX, USA) was used to identify fetal and 
maternal vessels in the placental labyrinth zone. A vascularization 
index (VI) was determined for each placenta and the Total Vascular 
Area (TVA) was estimated. Puppies birth weight values were classi-
fied into quartiles, separately from small and toy breeds. The first 
quartile (Q1) represents the lowest 25% of registered values.
Results: Puppy's birth weight was positively correlated with placen-
tal weight (p < 0.001, r = 0.689). A positive correlation was found 
between puppy's birth weight and TPA (p < 0.001, r = 0.786), TZA 
(p < 0.001, r = 0.772), and TVA (p < 0.001, r = 0.482). Furthermore, 
a positive correlation was found between placental weight and TPA 
(p < 0.001, r = 0.661), TZA (p < 0.001, r = 0.583), and TVA (p < 0.001, 
r = 0.333).
In small-sized breeds, the placentas of Q1 puppies had a lower weight 
and a smaller TZA and TVA compared to not-Q1 ones (p < 0.05). In toy 
breeds no differences in placenta characteristics of Q1 and not-Q1 
puppies were observed. The VI was higher in toy-sized compared to 
small-sized bitches placentas (p < 0.01). No effect of breed size, par-
ity, litter size, or sex of the puppy was observed on early growth rate.
As in humans (3), placental weight and the extension of the transfer 
zone correlates closely with placental total vascular area which can 
be considered a significant determinant of puppy's birthweight in 
normal pregnancies. In toy-sized breeds, the greater capillary den-
sity observed might support the development of fetuses proportion-
ally bigger compared to small-breed ones.
Reference values for placental weight, total placental area, transfer 
zone area, total vascular area and index of vascularization were de-
scribed in toy and small-sized dog breeds.
References: 1) Mila H, Grellet A, Feugier A, et al. Differential impact 
of birth weight and early growth on neonatal mortality in puppies. J 
Anim Sci. 2015; 93: 4436–4442.
2) Vedmedovska N, Rezeberga D, Teibe U, Melderis I, Donders G. 
Placental pathology in fetal growth restriction. Eur J Obstet Gynecol 
Reprod Biol. 2011; 155(1): 36–40.
3) Paasche Roland MC, Friis CM, Voldner N, et al. Fetal Growth ver-
sus Birthweight: The Role of Placenta versus Other Determinants. 
PLoS One. 2012; 7(6): e39324.
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Introduction and aim: Passive immunity transfer is an important 
mechanism that enhances neonatal immunological competence, 
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since the absorption of colostrum soon after birth promotes an 
increase in plasma antibodies (1). Vacuoles containing ingested co-
lostrum have been demonstrated histologically in the cytoplasm of 
epithelial cells in intestinal villi of goats (2). Experimental findings 
suggest that immunoglobulins are absorbed by binding of IgG to re-
ceptors present in enterocytes (3). Absorption of colostrum in canine 
enterocytes has not been described histologically. A deeper under-
standing of the colostrum absorption kinetics can contribute to a 
better understanding of passive immunity failure pathogenesis and 
for the development of new therapeutic interventions. The aim of 
this study was to describe the morphology of colostrum absorptive 
vacuoles after different histologic staining techniques.
Materials and methods: Paraffin embedded intestine samples from 
one canine neonate were selected from a tissue bank. The neonate 
was a four-day-old German Spitz that died after bacterial sepsis 
at the breeding kennel and was necropsied in a previous study (4). 
Intestinal tissue sections, 4 μm thick, were stained with hematoxylin 
and eosin (HE), toluidine blue (TB) and schiff periodic acid (PAS), and 
examined under light microscope.
Results and discussion: Colostrum absorptive vacuoles were ob-
served in the cytoplasm of intestinal epithelial cells and colostrum 
globules were visualized in the lamina propria, mainly in the mid-
apical portion of the villi, in jejunum. In HE stain, the absorptive in-
tracytoplasmic colostrum vacuoles and colostrum globules in lamina 
propria were large, occupying more than 50% of the cytoplasm in 
enterocytes, and stained as eosinophilic hyaline homogeneous ma-
terial, which, when inside the lamina propria, were very similar to 
red blood cells. With TB, the vacuoles revealed a clear basophilic 
homogenous content, while goblet cells vacuoles stained purple. 
PAS stained the colostrum vacuoles and globules as a homogene-
ous bright red content, differing from the goblet cells that presented 
flocculent red material. These staining characteristics and morphol-
ogy are identical to those described for colostrum absorption in goat 
kids (4) and lambs (5), with staining properties compatible to the 
glycoproteic constituents of colostrum. Further studies should be 
designed to describe colostrum absorption in canine neonates under 
different conditions, for example, in preterm vs. term neonates, and 
may contribute to the better understanding of canine passive immu-
nity transfer and perinatal susceptibility to sepsis.
Conclusion: This is the first time that colostrum vacuoles are de-
scribed intracytoplasmically in the intestinal epithelium and in the 
lamina propria in the jejunal mucosa of a four-days-old canine neo-
nate. These findings demonstrate that colostrum absorption mor-
phology in dogs resembles that described in other species.
References: 1) Chastant-Maillard et al., Repro Domest Anim 2012; 
47: 190–3.
2) Nordi et al., Livestock Science 2012; 144: 205–10.
3) Abrahamson & Rodewald, J Cell Biol 1981; 91: 270–80.
4) Souza, TD, 2017. PhD Thesis, UFMG, Brazil.
5) Machado-Neto et al., Czech J Anim Sci 2011;56: 465–74.

139 | Effect of medetomidine and 
dexmedetomidine administration at different 
dosages on cat semen quality using Urethral 
Catheterization after Pharmacological Induction 
(Ur.Ca.P.I.)
M Cunto; E Anicito Guido; G Ballotta; D Zambelli
Animal Reproduction Unit, Department of Veterinary Medical Sciences, Alma 
Mater Studiorum, University of Bologna, Italy 
E-mail: marco.cunto@unibo.it

Introduction and aim: Nowadays semen collection and evaluation 
for reproductive purpose in domestic cats is a well-known pro-
cedure in veterinary medicine. In clinical practice, the most used 
technique is electroejaculation, nevertheless, Ur.Ca.P.I. is currently 
another safe technique used (1–4). In literature two anesthetic pro-
tocols based on medetomidine administration are described (1–2). 
The D-isomer dexmedetomidine is the only pharmacologically active 
part of 1:1 racemic mixture of medetomidine and studies show that 
dexmedetomidine, at half dose of medetomidine, induces sedative, 
analgesic, cardio-respiratory and body temperature effect compara-
ble with those of medetomidine (3). Considering this, the aim of the 
study is to evaluate the effects of dexmedetomidine at two differ-
ent dosage on sperm quality compared to the previously protocol 
described with medetomidine (1–2).
Materials and methods: Twenty sexually mature healthy tomcats 
of different breeds, presented to our Unit to collect semen for ar-
tificial insemination, were enrolled for this study. Semen collection 
was performed twice with 24 hours in between. The tomcats were 
randomly divided into 2 main groups of 10 animals, receiving either 
a high (A) or a low (B) dosage of the drug used. The first five cats of 
each group were intramuscularly injected at day 1 with medetomi-
dine and at day 2 with dexmedetomidine, the other five at day 1 with 
dexmedetomidine and day 2 with medetomidine.
The dosages used were 120  μg/kg of medetomidine (HMED) and 
60  μg/kg of dexmedetomidine (HDEX) for group A, 50  μg/kg of 
medetomidine (LMED) and 25  μg/kg of dexmedetomidine (LDEX) 
for group B. The semen was evaluated for volume, concentration, 
total number of sperm cells, motility, movement score, normal 
sperm forms and vitality. Data obtained was analyzed with one-way 
ANOVA test and Kruskal-Wallis test depending on the type of data, 
normal or not. Parametric and nonparametric results are reported 
in table 1, respectively, as mean ± SD or median and interquartile 
range. The significance was set at p value <0.05.
Results: The statistical analysis showed no significant statistically 
differences between semen parameters in group A. Despite that lit-
erature reports that there is no difference in the sedative effect of 
the two α2-agonists (3), in the present study it was found that the 
level of sedation of HMED was better than of HDEX. In fact, using 
HDEX, it was necessary to administer isoflurane in some cases to 
permit urethral catheterization.
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In group B there were no significant differences in semen param-
eters except for the value of the concentration which was higher in 
LMED. Moreover, pharmacological induction with low dosage of the 
two α2-agonists gave an insufficient level of sedation for urethral 

catheterization. There were significant differences in semen quality 
between group A and B: semen collected with the high dosage pro-
tocol presented better parameters regarding semen volume, total 
number of sperm cells and movement score.

TA B L E  1 .   Semen quality after Ur.Ca.P.I. with 130 μg/kg of medetomidine (A-HMED), 60 μg/kg of dexmedetomidine (A-HDEX), 50 μg/kg 
of medetomidine (B-LMED) and 25 μg/kg of dexmedetomidine (B-LDEX)

A-HMED A-HDEX B-LMED B-LDEX

Semen volume (μl) 26.2 ± 14.09A 20.3 ± 7.49A 5.6 ± 3.62B 5.5 ± 1.84B

Concentration (x106/mL) 535 (228.75–945)A-C 160 (11.375–972)A-B 215 (157–248)C 27.05 (0.040–110)B

Total n° Spt (x106/vol) 10.72 (4.99–16.61)A 4.40 (0.203–16.16)A-C 0.85 (0.5435–1.15)B-C 0.16 (0.0001–0.80)B

Motility (%) 50 (42.5–60)A 50 (39.75–58.75)A 50 (40–57.5)A 40 (0–50)A

Movement score (0–5) 4 (4–4.75)A 4 (3.25–4)A 3 (2–3)B 2 (0–2.75)B

Normal sperm forms (%) 51.32 ± 17.34A 48.42 ± 24.19A 52.9 ± 11.44A 37.8 ± 26.98A

Vitality (%) 65 (56.25–67.5)A 60 (56.25–65.75)A 69 (65.25–71.50)A 61 (0–65.5)A

Different letters between groups indicate significant difference (p < 0.05). Parametric and nonparametric data are expressed, respectively, as 
mean ± SD or median.

Conclusion: In conclusion, both HMED and HDEX protocols permit 
a good quality semen collection, proving that dexmedetomidine is 
a good alternative to medetomidine for performing Ur.Ca.P.I tech-
nique. However, the HDEX protocol, could not always guarantee 
adequate sedation for urethral catheterization. The outcome of 
the LMED and LDEX protocols were unsatisfactory regarding both 
semen collection and level of sedation.
References: 1) Zambelli et al. Theriogenology 2008; 69(4), 485–490.
2) Cunto et al.  Reproduction in domestic animals 2015;  50(6), 
999–1002.
3) Granholm et al. Veterinary anaesthesia and analgesia 2006; 33(4), 
214–223.
4) Romagnoli et.al Journal of Feline Medicine and Surgery 
2016; 18(4):337–43.

144 | Unilateral intra-abdominal cryptorchidism 
and mammary gland collagenous hamartoma in a 
male dog: a case report
NT Constantin1; D Țogoe1; A Diaconescu1; R Zelli2
1Faculty of Veterinary Medicine of Bucharest;  2Faculty of Veterinary Medicine 
of Perugia 
E-mail: constantin.ntiberiu@yahoo.com

Clinical case: Cryptorchidism is the most frequent congenital disor-
der in dog testes. Usually, the testis descend into the dog scrotum 
after 10 days of age. The incidence of this anomaly in dogs ranges 
from 0.8% to 9.8% and is more common in Toy and Miniature Breeds.

In our work, a case is described of a 9  years old intact Golden 
Retriever male referred to the Clinical Hospital of the Faculty of 
Veterinary Medicine from Bucharest, Romania. At the moment of re-
ferral, the owner claimed the aspect of dog's multinodular mammary 
gland. The male showed exercise fatigue, normal rectal temperature 
and good appetite.
Clinical exam revealed a right M4-5 mammary gland affected area 
and a right testicle normally descended. A biopsy sample of that 
modified mammary tissue revealed a collagenous hamartoma. A left 
modified tesctile was discovered intraabdominaly, above the urinary 
bladder by ultrasound examination.
After the oncological and cardiological examination, cosmetic 
excision of the hamartoma and castration were performed. The 
cryptorchid testicle was larger than the other one because histo-
pathological exam showed a Leydig cell tumor.
The healing process was per secundam and lasted about 2 months 
because some suture points splitted off 5 days post surgery.
Discussion: For this clinical case, our supposition for collagenous 
hamartoma occurrence in that area was because of humping behav-
iour regarding to intra-abdominal testicle. This mounting behaviour 
probably caused a constant skin irritation which led to hamartoma. 
From our knowledge, this is the first male dog in which these two 
conditions appeared.
Hamartoma are benign nodules that appear in different animals 
(bovine, small animals or exotic animals) and in different tissues and 
organs (kidney, lung, skin, periodontal ligament, vasculare, muscu-
lature, peripheral nerve, spinal cord, and hypothalamus). Although 
this benign tumor was reported in several anatomical, locations none 
was on mammary gland.
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147 | Canine amniotic fluid as a new potential 
diagnostic tool for leptin and oxidative stress 
detection at birth
E Fusi1; A Pecile2; S Carli1; I de Vera d'Aragona2; G Pizzi2;  
D Groppetti2
1Departments of Health, Animal Science and Food Safety, Università degli Studi 
Milano, Italy;  2Departments of Veterinary Medicine, Università degli Studi 
Milano, Italy 
E-mail: debora.groppetti@unimi.it

Introduction and aim: Leptin is a hormone produced by adipocytes 
that mainly influences appetite and food intake with impact on 
obesity1. Furthermore, a leptin involvement on the regulation of 
reproductive function and fetal development has been demon-
strated in several species2. During pregnancy and mostly at the 
transition from intra- to extra-uterine environment, the oxygen 
required for fetal and maternal metabolism increases and predis-
poses to oxidative stress3. The amniotic fluid is rich of antioxidant 
elements and, especially in the last weeks of pregnancy, plays a 
central role in preventing oxidative imbalance4. The first aim of 
this study was to measure leptin and antioxidant capacity in amni-
otic fluid collected at birth in canine species. Then amniotic out-
comes were compared with those of maternal serum and both of 
them were related to clinical factors (maternal age and weight, lit-
ter size, neonatal weight and gender).
Materials and methods: Bitches age and weight ranged from 2 to 
7 years (3.8 ± 1.8) and from 13 to 61.8 kg (34.9 ± 15.3), respec-
tively. Maternal blood samples were collected at birth from ten 
healthy purebred bitches undergoing elective C-section. At ex-
traction time, amniotic fluid was also collected from all pups. Both 
maternal serum and amniotic fluid were analyzed for leptin meas-
urement by Canine leptin ELISA kit (EMD Millipore Corporation, 
Merck, Germany), and antioxidant capacity by Trolox equivalent 
antioxidant capacity (TEAC) assay5. Moreover, the concentration 
of thiobarbituric acid reactive substances (TBARS) as an index of 
lipid peroxidation and oxidative stress was measured in the amni-
otic fluid6.
Results: A total of 63 pups were delivered, 34 males and 29 fe-
males. All pups were born alive and 8 out of 63 died within seven 
days of life. Birthweight varied from 236 to 770 g (438.5 ± 140.5). 
The average leptin in amniotic fluid was 1.74  ±  0.2  ng/mL and 
those in maternal serum was 4.15 ± 2.1 ng/mL. Total antioxidant 
capacity (TEAC) and TBARS in amniotic fluid were 3.47 ± 0.5 μmoL 
Trolox equivalent/L and 2.78  ±  0.3  μM MDA equivalent/mL, re-
spectively. Maternal serum TEAC was 6.04  ±  0.6 μmoL Trolox 
equivalent/L. Leptin in amniotic fluid and in maternal serum were 
significantly related (p = 0.044). Amniotic leptin was higher in male 
than female pups (p = 0.001). No other comparison resulted sta-
tistically significant.
Conclusions: This study provided preliminary data about leptin lev-
els and antioxidant capacity in amniotic fluid of dogs. Amniotic fluid 
collected at birth could represent a modern non-invasive sample for 

early diagnosis in canine neonatal patients. However, further analy-
sis involving a larger number of observations is needed before it can 
be applied in clinical practice.
References: 1) Ricci and Bevilacqua, The Veterinary Journal 
2012;191(3):292–298.
2) Balogh et al., Reproduction in Domestic Animals 2012;47:40–42.
3) Saker et al., European Journal of Obstetrics&Gynecology and 
Reproductive Biology 2008;141(2):95–99.
4) Burlingame, Obstetrics&Gynecology 2003;101(4):756–761.
5) Re et al., Free Radic Biol Med 1999;26:1231–1237.
6) Ohkawa et al., Anal Biochem 1979;95:351–356.

148 | Impact of culture medium on in-vitro 
maturation and fertilization in the domestic cat
J Zahmel; K Jewgenow
Department of Reproduction Biology, Leibniz-Institute for Zoo and Wildlife 
Research, Germany 
E-mail: zahmel@izw-berlin.de

Introduction: In-vitro fertilization (IVF) procedure is subjected to 
a constant optimization. In human and farm animals many culture 
media are already commercially available making the outcome com-
parable between different laboratories and researchers. In case of 
the domestic cat, many different media compositions have been pre-
sented by different authors and laboratories. In 2007 Herrick et al. 
designed and tested a feline-specific culture medium (FOCM) and 
achieved a high blastocyst rate of about 70% after in-vitro fertiliza-
tion of in-vivo matured oocytes with fresh semen (1).
Aim: In this study we aim to explore the potential of FOCM on in-
vitro maturation procedure and subsequent IVF with frozen-thawed 
epididymal sperm compared to our normally used TCM199 medium.
Methods: Ovaries of spayed females were obtained from the Berlin 
animal shelter and 382 oocytes were isolated by slicing. Good qual-
ity dark oocytes with 3–4 layers of cumulus cells were randomly di-
vided into two groups (193 to FOCM; 189 to TCM199) and cultured 
individually in media drops of 20  μL. According to (2) maturation 
medium FOCM was supplemented with 1 ng/mL EGF and 1 IU/mL 
eCG whereas TCM199 was supplemented with 0.02 IU/mL FSH and 
0.05 IU/mL LH. Oocytes were cultured for 24 h at 39°C, 5% CO2, and 
humidified atmosphere. IVF was performed with 1–4 × 106 sperm/
mL, depending on the quality of sperm after thawing. Cleavage was 
evaluated after 36 h. Uncleaved oocytes were fixed, stained with pro-
pidium iodide and evaluated for nuclear maturation. Embryos were 
cultured for up to 7 days (expected blastocyst stage). Experiments 
were replicated 8 times. For comparison of IVM and IVF outcome a 
two-tailed contingency table was analyzed with Fisher's Exact Test.
Results: There was no difference in the maturation rate between 
both systems (51.8% in FOCM vs. 50.8% in TCM199), however, ma-
tured oocytes looked differently. In TCM199 cumulus was expanded 
and cells at the edge started to disperse, whereas in FOCM expanded 
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cumulus cells stayed more compactly associated. Cleavage rate was 
significantly higher in the TCM199 group (76% vs. 63%). There was 
only one embryo that reached the blastocyst stage in the TCM199 
group and none in the FOCM group.
Conclusion: A feline-specific culture medium is not superior to 
our usually utilized TCM199 when performing in-vitro maturation 
and is even less effective in IVF outcome. Different hormones 
and concentrations utilized during in-vitro maturation produced 
comparable results. Therefore, other factors than medium com-
position, mainly the origin of material (in-vivo instead of in-vitro 
matured oocytes and fresh semen instead of frozen-thawed 
epididymal sperm) have probably led to the high success rates of 
Herrick et al. (1).
References: 1) Herrick et al., Biol Reprod. 2007; 76:858–870.
2) Herrick, Reprod. Feril. Dev. 2014; 26:258–267.

149 | Cortisol impact on reproductive and 
behavioral parameters throughout the perinatal 
period: preliminary results in dogs
D Groppetti; S Meazzi; C Palestrini; A Giordano; G Pizzi; I de 
Vera d'Aragona; A Pecile
Department of Veterinary Medicine, Università degli Studi di Milano, Italy 
E-mail: debora.groppetti@unimi.it

Introduction and aim: The perinatal period ranges from pregnancy 
to the first months of life and represents the most critical phase of 
psycho-physical development in mammals1,2. Cortisol is a physiolog-
ical well-being indicator used to assess the degree of stress in hu-
mans and animals3,4. Unsuitable environments that expose mother 
to stress can lead to cortisol increase with intrauterine growth re-
striction, premature delivery, low birth weight, and impairment of 
offspring behaviour2. The first aim of this study was to measure 
cortisol concentration in different biological materials, namely ma-
ternal blood, saliva, hair and milk, and neonatal saliva and hair. Then 
maternal and neonatal cortisol levels were compared between them 
and over time, and also correlated with the clinical and behavioral 
outcomes.
Materials and methods: Five healthy female German Shepherd 
show dogs delivering by vaginal parturition (age 4.4  ±  2.5  years; 
weight 28.2  ±  2.7  kg) were enrolled. All dogs were housed in the 
same breeding facility, fed with the same dry commercial diet, and 
exposed to the same environmental conditions. No changes to their 
routine occurred for research purposes during the survey's period. 
Maternal blood, saliva, and hair samples for cortisol titration were 
collected at estrus (T0), twenty-fourth day of pregnancy (T1), de-
livery (T2), weaning (T3), and two months after delivery (T4). At the 
same times from delivery (T2, T3, T4) both saliva and hair specimens 
were collected in pups, and milk in mothers. After extraction pro-
cedures, cortisol was measured in all the matrices by a commercial 
EIA kit (Salimetrics, State College, PA, USA). Clinical aspects were 

recorded (maternal age and body weight, parity, duration of preg-
nancy and delivery, litter size, neonatal viability and malformations, 
gender and body weight) and an environmental/behavioral test was 
administered to mothers3.
Results: A total of 22 pups were born alive and survived until T4 but 
two of them were euthanized 24 h and 2 months after birth due to 
defects incompatible with life. Cortisol was detectable in all of the bi-
ological matrices both in mothers and pups. Bitches showed different 
cortisol concentrations among matrices (p < 0.0001) with the highest 
value in plasma (median 0.57 μg/dL) and decreasing levels in saliva 
(median 0.16 μg/dL), and hair (median 0.08 μg/dL). Cortisol in milk 
was almost undetectable (median 0 μg/dL). Similarly, cortisol in neo-
natal saliva (median 0.29) was higher than in hair (median 0.049 μg/
dL) (p  <  0.0001). Cortisol concentration showed no changes over 
time in any maternal matrix while in pups it was high at birth in sa-
liva (p = 0.0083). Healthy pups showed lower saliva and hair cortisol 
levels than pups with malformations but without a statistical signifi-
cance likely due to the low number of pups with malformations? No 
differences in maternal behaviour were recorded among bitches.
Conclusions: This study could help to deepen the knowledge about 
canine cortisol levels in new biological non-invasive matrices during 
the perinatal period both in mothers and pups, and its correlation 
with reproductive and behavioral aspects. The choice of a polyparous 
species allows speculations on the clinical significance of this poten-
tial marker, reducing the bias risk intrinsic to primates and human.
References: 1) Fontaine, Reprod Dom Anim 2012;47(Suppl 
6):326–330.
2) Hinde et al., Behavioral ecology 2015;26(1):269–281.
3) Dickerson and Kemeny, Psychol Bull 2004;130:355–391.
4) Mostl and Palme, Domest Anim Endocrinol 2002;23:67–74.

150 | Sexual chromosome distribution, fertility 
and hormonal insights: Preliminary results in 
dogs
I de Vera d'Aragona1; E Fusi2; P Parma3; L De Lorenzi3;  
G Pizzi1; A Pecile1; D Groppetti1
1Departments of Veterinary Medicine, Università degli Studi di Milano, Italy;  
2Departments of Health, Animal Science and Food Safety, Università degli Studi 
di Milano, Italy;  3Departments of Agricultural and Environmental Sciences, 
Università degli Studi di Milano, Italy 
E-mail: debora.groppetti@unimi.it

Introduction and aim: In mammals, the standard meiotic model fore-
casts an almost equal and constant number of spermatozoa carrying 
the X and the Y chromosome (sex-ratio)1. Recent studies have specu-
lated an involvement of pollution (endocrine-disruptor chemicals) on 
the endocrine system, semen quality, and sex-ratio2. Furthermore, 
fertility is negatively affected by obesity or over-weight. Indeed, 
high concentrations of leptin which is secreted by the adipose tissue, 
can damage spermatozoa3,4. The first aim of this study was to evalu-
ate sex-ratio in the canine ejaculate. Then sex-ratio was correlated to 
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sperm parameters, and both of them to blood and spermatic concen-
trations of leptin, and to blood levels of testosterone.
Materials and methods: Five purebred male dogs (1 Am Bully, 1 
Bouledogue, 1 Golden retriever, 2 Labrador retriever) intended for 
breeding underwent andrological examination every three months, 
for a total of 4 evaluations per dog, that is one per season through-
out 2018. Moreover, in case of mating fertility was recorded by 
biological test (offspring outcome). Each examination included the 
analysis of ejaculate (spermiogram) together with blood and sper-
matic leptin (ELISA technique, EMD Millipore Corporation, Merck, 
Germany) and blood testosterone (ELFA technique, MiniVidas 
Biomerieux, France) measurement. Concurrently, sex-ratio was 
performed on semen samples all the time by DNA extraction and 
subsequent quantitative real-time PCR (detection system CFX96 
Bio-Rad, Germany).
Results: Dogs weight ranged from 14 to 42.9  kg (32.05  ±  9.6) 
with BCS between 4/9 and 6/9, and age from 1.4 to 9.2  years 
(5.5 ± 3). Eight out of the nine mating resulted in 57 pups, 27 fe-
males and 30 males. The mean sperm concentration, motility 
rate, viability, and normal morphology rate in the ejaculates were 
437.2 × 106 ± 239.1 × 106, 86.5 ± 5.9, 91.2 ± 5.9, and 80.6 ± 7.8, 
respectively. Leptin concentration varied from 2 to 31  ng/mL 
(7.2 ± 6.9) in the blood, and from 1.1 to 1.9 ng/mL (1.1 ± 0.2) in the 
ejaculate. Blood testosterone ranged 0.08 to 12.4 ng/mL (3.3 ± 3.2). 
The percentage of the X-spermatozoa was 56% (ds 2.9) and of the 
Y-spermatozoa was 44% (ds 2.9). No relations were found between 
sex-ratio and sperm parameters or offspring gender distribution. 
Blood leptin was directly proportional to both age (p = 0.015) and 
BCS (p = 0.048). Sperm quality was negatively influenced by sper-
matic leptin (p = 0.037) and positively by blood leptin (p = 0.017).
Conclusions: The limited sample of this research requires caution 
in interpreting the results that should be considered as preliminary 
data. However, further studies about the distribution of sex chromo-
somes in ejaculate and its interactions with leptin and fertility could 
open up new frontiers in the field of canine andrology.
References: 1) Lobel et al., Fertil. Steril. 1993;59:387–392.
2) Song et al., Reprod. Toxicol. 2018;82:10–17.
3) Katib et al., Cent European J Urol 2015;68:79–85.
4) Hausman et al., Biochimie 2012;94:2075–2081.

151 | Working with frozen canine semen in the 
small animal practice: Is semen safe in nitrogen 
vapor?
AE Stock1,2

1Services vétérinaires mobiles de thériogénologie, Chambly, QC, Canada;  2Centre 
DMV-Sud, Saint-Hubert, QC, Canada 
E-mail: therio.montreal@gmail.com

Introduction and aim: The damage of frozen semen due to wrong 
storage, handling and transfer is an underestimated cause of 

pregnancy failure after artificial insemination with frozen semen in 
the dog. Most of the points lined out here may well be known by 
theriogenologists, who were specifically trained and routinely deal 
with frozen semen and embryos of several species. Since there is 
an increasing demand for using frozen semen in small animals, many 
general practitioners have adopted working with frozen semen in 
their practice. The newcomer in this field, however, may not be 
aware that the only safe place for frozen semen is liquid nitrogen, 
because it has a constant temperature of −196°C. Whenever frozen 
semen is shipped in Dry shippers, transferred or searched for, the 
frozen semen will be moved around in vapor. The presence of vapor 
alone, however, does not prevent the frozen semen from harm, 
since the temperature in vapor has a very wide range, depending 
on the closeness and amount of the liquid nitrogen it derives from. 
Old studies using bovine frozen semen could demonstrate, that re-
crystallisation, which is a short thawing and refreezing of ice crystals 
between the spermatozoa occurs in straws that reach an inside-
temperature of −130°C. The re-crystallization of ice crystals can 
damage the neighboring spermatozoa. The temperature of −130°C 
within a straw may well be reached when semen is handled in vapor. 
The purpose of this study was to measure the temperature of ni-
trogen vapor in Wet-tanks with different nitrogen levels and in Dry 
shippers with different weights.
Materials and methods: Two MVE-SC-4/3 Dry shippers (DT) and 
6 MVE-XS20 Wet-tanks (WT) were used for the measurements 
using a thermocouple instrument. (Oaton, TempJKT meter-USA). 
The temperature of Dry shippers in degrees of Celsius (C) were 
measured at different weights (reflecting the amount of liquid ni-
trogen absorbed in their inner walls as specified by the manufac-
turer) on the bottom (B) and at 12 cm from the opening (T). The 
vapor temperature of six Wet-tanks with different levels of liquid 
nitrogen (cm LN) were measured also 12 cm from the opening of 
the tank.
Results: WT1:10 cm LN: −54.C, WT2:10 cm LN: −54.8C, WT3:15 cm 
LN: −67.3C, WT4:17 cm LN: −69.2C, WT5: 25 cm LN: −84.2C, WT6: 
30 cm LN: −89.0C. DT1: 8.15 kg: −196.0C (B), −138.1 C (T), 7.0 kg: 
−163.2C (B), −110.0C (T), 5.5 kg: −99.8C (B), −45.0C (T), DT2: 7.5 kg: 
−190.4C (B), −138.2C(T), 6.4  kg: −171.3C (B), −132.1C (T), 5.2  kg: 
−130.1C (B), −71.5C (T).
Conclusions: A lower nitrogen level in a Wet-tank results in a 
lower vapor temperature in its neck. If the tank is used frequently, 
the nitrogen level should be at least at 30–35  cm and/or cover 
the upper goblets. Dry shippers should be shipped and received 
at full or nearly full weight irrespective of shipping distance. It is 
advised to weigh each Dry shipper before shipping and upon ar-
rival or to measure its internal temperature to monitor possible 
problems. Any manipulation of frozen semen in vapor should not 
exceed 5–8 seconds.
References: 1) Picket and Berndtson, In: D.A. Morrow, 1980; 
354–370.
2) Saacke et al., NAAB, 1978;46–61.
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152 | Dystocia in dachshunds – a case study
GJ Dejneka; M Ochota; W Niżański
Department of Reproduction and Clinic of Farm Animals, Wroclaw University of 
Environmental and Life Sciences, Poland 
E-mail: grzegorz.dejneka@upwr.edu.pl

Parturition is the most critical moment during the whole pregnancy 
and labour difficulties are frequent reasons for consultations in vet-
erinary practice. Maternal or fetal factors that hinder the natural 
progression of fetal expulsion lead to a serious condition called dys-
tocia. When it occurs, should be treated as a life-threatening condi-
tion for both the mother and the fetus (3).

The available literature provides general information on the 
incidence and most common reasons of dystocia in bitches (1, 2). 
Unfortunately, the data on individual breed's predisposition, as 
well as fetal or maternal factors leading to labour difficulties is still 
sparse. This fact prompted us to make such an analysis based on the 
clinical records collected at our clinic.

We analyzed 119 cases of obstetrical assistance in pedigree 
dachshund bitches presented at our clinic in the last 35 years. All the 
investigated females were privately owned, were intentionally mated 
with a pedigree dachshund male (except 2 cases) and brought in due 
to a prolonged labour. The youngest recorded female was 14 months 
and the oldest 10 years, with the majority (71%) being 3–5 years old. 
We found that the most common reason (51.2%) of dystocia was the 
uterine inertia, mostly primary – 48 cases (40.3%), with too weak 
and infrequent contractions, and with or without reaching the 2nd 
stage of labour; the secondary inertia – only 13 cases (10.9%), with 
myometrial fatigue resulting from persistent uterine contractions 
and remained despite the relief of the obstruction; followed by the 
single pup pregnancy (19.3%). The remaining 29.5% of dystocia cases 
were distributed among fetomaternal disproportions (14.4%), fetal 
maldispositions (5, 9%), and other causes like uterine torsion, uterine 
rupture, prolonged pregnancy and monsters (9.2%).

In the 34 (28.6%) of the investigated cases the conservative ap-
proach such as medical (oxytocin) treatment (17 cases), manual aid 
(10 cases) or both medical and manual (7 cases) was successful to 
deliver all the puppies. However, in the remaining 85 bitches (71.4%) 
the Caesarian section (CS) had to be performed. In 24 cases CS was 
done after the medical and/or manual attempts, which turned out 
to be ineffective to deliver the litter. In total there were born 395 
pups, with a mean number of puppies per pregnancy of 3.3. We 
noted a high incidence of dead fetuses at the moment of delivery: 
141 (35.7%). The high number of dead puppies was most probably 
related to the delayed obstetrical aid provided, as in over a half of 
the investigated cases 64 (53, 8%) the labour was ongoing for at least 
12 hours before the owners decided to seek veterinary assistance.
References: 1) Darvelid and Linde Forsberg, 1994, J Small Anim 
Pract 35, 402–407.
2) Gaudet, 1985 J Am. Anim. Hosp. Ass. 21, 813–818.
3) Roos et al., 2018 Reprod Dom Anim, 53(Suppl.3), 85–95.

This work was supported by statutory research and development 
activity founds assigned to Faculty of Veterinary Medicine UP in 
Wroclaw.
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Introduction and aim: The accessory glands of the tomcat consist of 
the ampullary, the prostate and the bulbourethral glands. The am-
pullary glands are located at the terminal part of the deferent duct 
forming the ampulla of the deferent duct (1). The prostate is located 
dorsal to the beginning of the urethra at the caudal edge of the pubic 
symphysis. The prostate consists of the compact part, large and 
globular, almost surrounding the urethra and the disseminated part, 
vestigial, consisting only of a few scattered lobules in the urethral 
wall (1, 2, 3, 4). Bulbourethral glands lie dorsolaterally on the pelvic 
urethra, at the level of the ischiatic arch, and cranial to the anal sacs 
(1, 4). Very few reports can be found in the literature concerning the 
pathology and the imaging of the feline prostate and, up to the au-
thors knowledge, no report concerning the pathology and imaging of 
the bulbourethral gland. The purpose of this study is to present the 
first imaging data of the accessory glands in clinically normal intact 
tomcats.
Materials and methods: Six healthy male intact cats, with no pre-
vious hormonal treatments, of a mean age 15.5 (9–24) months 
and a mean body weight of 5.3 (4–6.7) kg were included in the 
study. All cats were sedated with intramuscular administration of 
dexmedetomidine (0.01  mg/kg), butorphanol (0.2  mg/kg), keta-
mine (2 mg/kg) and their caudal abdominal and pelvic area were 
scanned with computed tomography (CT, Syngo CT VC30-easy 
IQ 16-slides). Windows were obtained at “Baby-abdomen” proto-
col, Kernel H30s, slice high resolution (HR) 0.6. All animals were 
also scanned 30  seconds after the intravenous administration of 
iohexol (Omnipaque, GE) as a contrast media at a dose of 600 mg/
kg, bolus. Axial, sagittal and coronal planes were obtained, and 
maximum dimensions of the prostatic and bulbourethral lobes 
were recorded.
Results: Prostate and bulbourethral glands were better visualized in 
axial and coronal planes, as ovoid to spherical structures. Axial and 
coronal height and width of left and right lobes of the prostate are 
presented in table 1, and those of the bulbourethral gland in table 2. 
Ampullary glands were not clearly visualized.

mailto:grzegorz.dejneka@upwr.edu.pl
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Conclusions: CT can be used for imaging the prostate and bulboure-
thral glands of the intact tomcat. These preliminary data can be the 
basis for further future research.
References: 1) König and Liebig, 2014, Schattauer, Stuttgart-New 
York.
2) Senger, 2015, Current Conceptions Inc.
3) Shively et al., 1985, Texas A & M Univ Pr.
4) Nickel et al., 1973, Verlag Paul Parey, Berlin-Hamburg.

154 | Investigation on IgM and IgE as possible 
cause of hypoluteoidism in dogs
F Schirmer1; K Wolf1; M Schmicke2; K Rohn3; C Urhausen4; 
R Einspanier5; A Günzel-Apel1
1Unit of Reproductive Medicine of Clinics – Small Animal Clinic,;  2Clinic for 
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Hannover,;  4Tierarztpraxis Langenhagen,;  5Institute of Veterinary Biochemistry, 
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Introduction and aim: A reasonable causality for insufficient luteal 
function is so far not verified. An autoimmune antibody response to 
P4 was considered as one possible factor (1). The aim of the present 
investigation was to go more intensely into this topic.
Material and methods: Fifty intact, clinically healthy bitches of dif-
ferent breeds were included. Out of the 38 dogs used for breeding, 
23 had an undisturbed pregnancy, nine showed embryonic resorp-
tion, six did not become pregnant and 12 were not mated. Five 

ovariohysterectomised (OHE) Beagle bitches were submitted to P4 
treatment and six intact male dogs of different breeds served as 
negative control. In the breeding bitches mating was performed in 
the time span of day 1 to 3 after ovulation (ov.) according to vagino-
scopical and cytological criteria as well as peripheral P4 concentra-
tion. In all intact bitches blood samples were collected (1) day 24–30, 
(2) day 31–40, (3) day 41–50, and (4) day 51–56 after ov. The OHE 
bitches received Utrogest® soft capsules (100 mg three times daily) 
over a period of four weeks. Blood sampling was performed before 
the start of treatment (0), and four (1) and eight weeks (2) thereaf-
ter. A single blood sample was collected from each male dog. In all 
bitches blood serum was analysed for P4 and IgM and IgE, the two 
immunoglobulins were also measured in blood samples of male dogs. 
Analysis of P4 was performed using the Immulite® system, IgM and 
IgE were determined as described before (2).
Results: P4 concentrations (ng/mL) in the four periods were (1) 
20.2 ± 6.2, (2) 15.9 ± 6.1, (3) 9.4 ± 4.1, (4) 6.1 ± 3.0 in undisturbed 
pregnancies and (1) 22.4  ±  4.6, (2) 18.4  ±  10.7, (3) 8.7  ±  5.7, (4) 
4.7  ±  3.9 in bitches showing embryonic resorption. Five bitches 
of this group had P4 values of 2.2–6.0 in period 3. In nonpregnant 
bitches (mated and not mated) average P4 values were at similar 
levels in all four periods: (1) 20.3 ± 6.0, (2) 12.9 ± 6.9, (3) 7.4 ± 6.1, 
(4) 3.9 ± 3.4. In the Utrogest® treated OHE bitches mean P4 values 
four weeks after treatment were 11.5 ± 6.0. Mean IgM-levels over 
the four periods were for normal pregnancy 0.41 ± 0.02, resorp-
tion 0.33 ± 0.02, nonpregnant bitches 0.62 ± 0.03. Corresponding 
mean IgE-levels were 0.19 ± 0.01, 0.19 ± 0.01 and 0.05 ± 0.02. IgM- 
and IgE-levels in OHE bitches and intact male dogs are shown in 
table 1.

TA B L E  1 .   CT dimensions of the prostate gland

Axial plane Coronal plane

Height (cm±SD) Width (cm±SD) Width (cm±SD) Length (cm±SD)

Left lobe 1.06 ± 0.24 0.51 ± 0.08 0.54 ± 0.05 0.76 ± 0.1

Right lobe 1.13 ± 0.26 0.54 ± 0.03 0.56 ± 0.05 0.75 ± 0.12

TA B L E  2 .   CT dimensions of the bulbourethral gland

Axial plane Coronal plane

Height (cm ± SD) Width (cm ± SD) Width (cm ± SD) Length (cm ± SD)

Left lobe 1.15 ± 0.16 0.95 ± 0.13 0.75 ± 0.02 0.84 ± 0.11

Right lobe 1.08 ± 0.18 1.01 ± 0.2 0.75 ± 0.08 0.85 ± 0.12

mailto:franziska.schirmer@tiho-hannover.de
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Conclusion: P4 concentrations in normal pregnancy, embryonic re-
sorption and nonpregnant luteal phase showed the typical secretion 
pattern with no differences within the four periods. Due to the low 
mean IgM level found in embryonic resorption, a causal connection 
with luteal function seems doubtful. The same is implied by the equal 
mean levels of IgE found both in normal pregnancy and resorption. 
Furthermore P4 treatment of OHE bitches did not cause any increase 
in IgM. However the increasing levels seen in three of the five OHE 
bitches after P4 treatment may indicate an immunoreaction to the 
exogenous hormone. Independent of P4, IgM and IgE values in male 
dogs were within ranges of intact and OHE bitches.
References: 1) Krachudel et al. Theriogenology 2013; 79:1278–83.

155 | Oral melatonin supplementation 
in female domestic cats, a double blinded 
prospective study
E Furthner1; C Maenhoudt1; S Amiriantz2; J Priam2;  
A Fontbonne1
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Vétérinaire d'Alfort. 94700 Maisons-Alfort, Paris, France;  2Dômes Pharma 
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Introduction and aim: Multiple studies have described prolonged 
interoestrous intervals with the administration of melatonin in the 
domestic cat. The majority of the studies concern subcutaneous me-
latonin implants (1). Very little is known about oral melatonin sup-
plementation: 2 studies describe the effect of oral administration 2 h 
before sunset of 4 mg and 30 mg respectively (2, 3). These studies 
mainly involve European Shorthair queens and there is little data on 
other breeds. This study aims to assess the efficiency of 0.9 mg (M1), 
5 mg (M2) and 10 mg (M3) oral administration of melatonin on fe-
male domestic cats owned by French breeders, in order to determine 
what would be the lowest efficient dosage.
Materials and methods: Recruited cats had to be at least 1  year 
old, with a normal clinical examination. All breeders lived in France. 
Cats with medical contraceptive treatments within 6 months prior 
to inclusion, and those lactating were excluded. Dates of inclusion 
were limited from February to August, and queens had to exhibit at 

least 1 previous oestrus during the breeding season, to avoid any 
bias due to seasonal anoestrus. The duration of normal oestrous and 
interoestrous periods prior to treatment were assessed. Treatment 
started at the end of oestrus or in interoestrous, determined by vagi-
nal cytology and clinical behaviour, and cats were divided in groups 
M1  M2 and M3 in a randomly double blinded manner. They were 
given a daily standardized size tablet 2 to 3 hours before sunset, for 
2 months. Clinical examination, body weight, vaginal smear and pro-
gesterone were assessed at days 0, 7, 30 and 60 to detect any signs of 
oestrus or ovulation. The protocol ended whenever animals showed 
an increased progesterone level (>2 ng/mL) 7–10 days after the inclu-
sion, when owners did or could not give daily treatment, or whenever 
an oestrous behaviour was observed before the end of the 2 months 
treatment. Statistical significance was evaluated using Student test. 
p values of <0.05 were considered statistically significant.
Results: 46 privately owned queens from 14 breeders represent-
ing 13 different breeds were included in this study. All females lived 
in multiple cat households. Of the 11 cats from group M1, all re-
turned to oestrus within 8  days after the beginning of treatment. 
Mean interoestrous interval in M1 group prior to treatment was 
13.22 ± 8 days [4–30] and was 9.14 ± 4.5 days [4–15] during treat-
ment. Surprisingly, daily oral 0.9  mg melatonin had a tendency to 
decrease the length of interoestrous, but not significantly (p = 0.07). 
Due to strict inclusion and exclusion criteria, 4/11 cats from group 
M2 and 3/14 cats from group M3 reached the end of the 2 months 
protocol without showing any signs of oestrus. They had signifi-
cantly longer interoestrous intervals (p = 0.004 and p = 0.02 respec-
tively) than prior to treatment. Among queens who did not reach the 
end of the treatment, 5 ovulated in group M2, 3 in group M3. Two 
cats expressed an oestrous behaviour within 10 days after the start 
of the treatment in group M2, 3 in group M3. Four were excluded in 
group M2 and 6 in group M3 for the following reasons: the inability 
to give treatment 2 h before sunset, the difficulties to give the treat-
ment orally and the incapacity to detect oestrous behaviour. One cat 
was excluded due to Malassezia dermatitis, and another due to the 
reoccurrence of epilepsy.
Conclusion: This is the first study assessing the efficiency of mela-
tonin in 13 different breeds of cats, with 3 different doses. These 
results indicate that both 5 mg and 10 mg may be able to postpone 
oestrus up to 2 months although not in all cats, and the main draw-
back is the time limitation of administration. Further studies are 

TA B L E  1 .    IgM and IgE levels in ovariohysterectomized bitches and intact male dogs

bitch no. IgM_0 IgM_1 IgM_2 IgE_0 IgE_1 IgE_2 dog no. IgM IgE

1 0.17 0.17 0.17 0.03 0.05 0.00 1 0.47 0.00

2 0.84 0.74 0.06 0.07 0.22 0.40 2 0.19 0.16

3 0.47 0.32 0.38 0.02 0.09 0.20 3 0.80 0.03

4 0.12 0.03 0.07 0.26 0.24 0.49 4 0.74 0.40

5 0.00 0.00 0.00 0.00 0.00 0.00 5 0.32 0.56

6 0.11 0.00
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required to make the oral administration of melatonin easier for the 
owners. It shows, as was also described in the case of subcutaneous 
18 mg melatonin implants (1), that some females may still exhibit an 
oestrous behaviour within 10  days after an oral administration of 
5 mg and 10 mg melatonin.
References: 1) Schäfer-Somi, S. J. Feline Med. Surg. 2017;19, 5–12.
2) Graham, L. H. et al. Theriogenology 2004; 61, 1061–1076.
3) Faya, M. et al. Theriogenology 2011; 75, 1750–1754.
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D3 (25-OHD3) in the pathogenesis of benign 
prostatic hyperplasia in the dog?
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 K Rohn4; A Günzel-Apel1
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Introduction and aims: Benign prostatic hyperplasia (BPH) is an age 
dependent primarily not inflammatory enlargement of the accessory 
gland. It is the most frequent prostatic disease in the intact dog, in 
most cases showing subclinical course (1). As canine prostate spe-
cific arginine esterase (CPSE) makes  >  90% of the proteins in ca-
nine prostatic secretion it serves as useful marker of BPH in dogs 
(2). Besides androgen dependency factors which may cause BPH in 
dogs are largely unknown (3). The impact of IGF-1 on proliferation 
of many tissues is considered regarding BPH in men (4). Moreover, 
the prevalence of vitamin D deficiency in human BPH patients may 
represent a causal association between BPH and vitamin D status 
(5). The aim of the present study was to investigate serum IGF-1 and 
vitamin D status represented by serum 25-OHD3 in male dogs with 
normal and hyperplastic prostate gland.
Material and methods: Eighteen Labrador Retrievers/LR and 20 
Rhodesian Ridgebacks/RR were assigned to the age groups 18–24 
mo (n  =  12), 25–48 mo (n  =  13), and 49–72 mo (n  =  13). Prostate 
gland status was determined by rectal palpation, B-mode ultra-
sound, calculation of the prostate gland volume (length × width × 
height  ×  0.523), semen analysis regarding hemospermia and was 
classified according to blood plasma CPSE concentrations ≤ 60 ng/
mL: healthy – group 1 (n = 28, 18 LR, 10 RR), and ≥61 ng/mL: BPH 
– group 2 (n = 10, all RR) (6). CPSE analysis was performed by ELISA 
Odelis® CPSE (Virbac, Bad Oldesloe), IGF-1 was measured in blood 
serum by RIA (Fa. Beckman Coulter, Prague), and 25(OH)-vitamin 
D in blood serum and prostatic secretion using direct day ELISA 
K2108 (Immundiagnostik, Bensheim). Statistical analysis included 
Wilcoxon′s signed rank test and Spearman′s rank correlation test.

Results: Prostatic volume was 35.7  ±  25.5  cm3 in group 1 and 
81.3 ± 38.1 cm3 in group 2 (p < 0.05). Significant differences were 
detected between LR and RR in all age groups combined with a sig-
nificantly more pronounced age related increase in prostatic vol-
ume in RR. Hemospermia was observed in 4 LR and 18 RR. Serum 
IGF-1 concentrations were 475.8  ±  121.7 and 415.6  ±  79.1  ng/
mL and serum 25-OHD3 concentrations were 89.2  ±  37.0 and 
70.5 ± 36.0 ng/mL in groups 1 and 2, respectively. In both breeds, 
serum IGF-1 concentrations showed a consistent level in all age 
groups. In RR, 25-OHD3 serum concentrations decreased mark-
edly between age groups 25–48 mo and 49–72 mo (100.8 ± 44.5 
and 55.5 ± 44.2 ng/mL, p = 0.08). In prostatic secretion, 25-OHD3 
was only detectable in RR (healthy n = 4: 63.2 ± 50.2 ng/mL; BPH 
n = 7: 44.4 ± 31.6 ng/mL). Positive correlations existed between 
prostate gland volume and CPSE (total: r  =  0.51, p  < 0.001; RR: 
r = 0.51, p < 0.05), age (total: r = 0.63, p < 0.0001; LR: r = 0.71, 
p < 0.001; RR: r = 0.59, p < 0.01) and breed (r = 0.67, p < 0.001), 
between IGF-1 and CPSE (r  =  0.64, p  <  0.05) and between 25-
OHD3 in prostatic secretion and prostate gland volume (r = 0.55, 
p < 0.05).
Conclusion: These results indicate a predisposition for BPH in RR, 
which had been described in a previous study (7). The positive corre-
lation of IGF-1 with CPSE, the accepted marker for canine BPH, may 
imply the involvement of IGF-1 in the pathogenesis of the disease. 
The relationships found in RR between age, BPH and low 25-OHD3 
concentrations in blood serum and prostatic secretion may indicate 
an endogenous or nutritional 25-OHD3 deficiency as causal back-
ground of BPH.
References: 1) Berry et al., Prostate 1986; 9:295–302.
2) Chevalier et al., Prostate 1984; 5:503–12.
3) Gobello et al., Theriogenology 2002; 57:1285–91.
4) Khosravi et al., J Clin Endocrinol Metab 2001; 86:694–9.
5) Espinosa et al., Can J Urol. 2013; 20:6820–5.
6) Pinheiro et al. BMC Vet Res 2017; 13:76.
7) Wolf et al. Reprod Dom Anim 2012; 47 (Suppl 6): 243–2.
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Introduction and aim: Anti-Müllerian Hormone (AMH) is produced 
by preantral and early antral follicles and inhibits excess recruitment 
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of primordial follicles (1). It is a regulator of growth in tissues of 
Mullerian origin, such as endometrial, ovarian, cervical and breast 
tissues. In humans, AMH is highly expressed in endometriosis glands 
and stroma (2), it acts as a negative regulator of cell cycle and vi-
ability by inducing apoptosis (3, 4). Due to these features local func-
tions during pregnancy might be supposed. Our aim was thus to 
determine the physiological serum and ovarian AMH concentrations 
during normal cat pregnancies and to investigate for relations with 
ovarian follicle and corpora lutea numbers as a first step.
Materials and methods: A total of 27 cats with a mean age of 
1.13 ± 0.30 were divided into 5 groups according to their pregnancy 
stages: group I (n  =  3, 23–30  days), group II (n  =  8, 31–40  days), 
group III (n = 4, 41–50 days), group IV (n = 6, 51–61 days) and group 
V (n = 6, non-pregnant interoestrous controls). All cats underwent 
ovariohysterectomy following blood sampling. Immediately after 
the operation, the uteri and fetuses were investigated for patho-
logical lesions and the left ovaries were fixed in 10% neutral for-
malin for follicle counting. Right ovaries and blood sera were stored 
at −80°C until analyzed. AMH concentrations in serum and ovaries 
were analysed by using a feline-specific commercial AMH ELISA 
kit (ABIN3073421; antibodies-online, Aachen, G); before meas-
urement, ovaries were homogenized and the tissue centrifuged at 
1550 g. Follicles of the left ovaries were counted in five consecutive 
areas of 17.000.000 μm² of four sections at magnification × 400 and 
categorized as primordial, primary, secondary, early antral and antral 
follicles according to their size and histological features; the number 
of corpora lutea was counted.
Results: No pathologies were detected in any tissues, fetuses were 
even distributed between uterine horns. Serum AMH for group I, II, III, 
IV and V was 0.72 ± 0.22 ng/mL, 2.95 ± 1.21 ng/mL, 2.83 ± 1.33 ng/
mL, 1.34  ±  0.98  ng/mL and 0.72  ±  0.44  ng/mL, respectively; 
serum AMH was higher in group II compared to I and V (p < 0.05). 
Ovarian AMH for group I, II, III, IV and V was 461.6  ±  50.4  ng/g, 
297.2  ±  163.0  ng/g, 481.8  ±  344.7  ng/g, 219.9  ±  120.4  ng/g and 
520.9 ± 239.9 ng/g. Ovarian AMH was lower in group IV compared 
to V (p < 0.05). In the non-pregnant controls (V), there were positive 
correlations between ovarian AMH and antral follicles (r  =  0.931, 
p < 0.05), and total antral follicles (r = 0.858, p < 0.05) respectively. 
However, in pregnant cats, these correlations were not determined. 
Instead, in group I, there was a positive correlation between serum 
AMH and corpus luteum count (r = 1.000, p < 0.05), and in (IV) be-
tween ovarian AMH and corpus luteum count (r = 0.939, p < 0.05). 
In group II, a positive correlation between serum AMH and ovarian 
AMH (r = 0.737, p < 0.05) was determined. Interestingly, negative 
correlations were measured between serum AMH and secondary 
follicles (III r = −0.985, p < 0.05) and between ovarian AMH and sec-
ondary follicle count (IV, r = −0.845, p < 0.05).
Conclusions: Serum AMH increased between day 30 to 50 (II and 
III), then decreased towards parturition, eventually related to the 
corpora lutea function, which has to be proven. The positive cor-
relation between the ovarian AMH and serum AMH (II) was suppos-
edly due to follicular development that may occur during this stage. 

This study arises the question for physiological, probably regulatory, 
ovarian functions during feline pregnancy.
References: 1) Durlinger et al., Endocrinology 2002;143:1076–1084.
2) Signorile et al., J Exp Clin Cancer Res 2014;33:46.
3) Namkung et al, J Clin Endocrinol Metab 2012; 97(9):3224–30.
4) Borahay et al., Obstet Gynecol 2013; 2013:361489.
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Introduction: Vaginal tumors, after mammary gland tumors are the 
most common female reproductive tract neoplasia in the bitch (1). 
Ovarian cysts as well as cystic endometrial hyperplasia (CEH) are 
very common in intact bitches (2). However, uterine neoplasias are 
rare. The presence of vaginal tumor together with ovarian cysts, 
uterine tumor, CEH and mammary gland tumor in a bitch is a rare 
finding.
Clinical case: A 14-years old crossbreed bitch was referred to the 
veterinary clinic due to abundant sanguineous vaginal discharge, 
which owners associated with the heat. The bitch had naturally 
delivered a litter of seven puppies at the age of 1 year with ab-
sence of dystocia. The bitch had heat twice a year with regular 
time intervals. The last two heats were quite long and with abun-
dant vaginal discharge. The owner noticed a mass in the vaginal 
area. The clinical examination showed the presence of a vaginal 
tumor in the upper vault of the vagina and the presence of mam-
mary mass on the right mammary chain (size of 1  ×  2  cm). The 
owner did not want to perform biopsy of the mammary mass. 
Cytology of a vaginal smear was compatible with the pro-estrus. 
Blood tests showed no abnormalities, apart from increased ALT 
(117 U/L; normal range: 3–60 U/L) and a high level of estradiol 
(215.9 pg/mL; normal range: 20–60 pg/mL). Ultrasound examina-
tion revealed many cysts on both ovaries, a big mass on the left 
uterine horn (about 12 × 7 cm) and thickening of the uterine wall. 
Ovariohysterectomy together with vaginal tumor removal and 
semi-mastectomy (removal of the whole right mammary chain) was 
planned. Due to the estimated prolonged time of the surgery, mas-
tectomy was planned to be performed a month later. The surgery 
was successful. Antibiotic therapy (amoxicillin with clavulanic acid 
12.5  mg/kg BID during 7  days) together with anti-inflammatory 
drugs (meloxicam 0.2 mg/kg during 5 days) was prescribed to the 
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bitch. The bitch recovered gradually. The histopathological exami-
nation confirmed the presence of: ovarian cysts on both ovaries, 
cystic endometrial hyperplasia together with mild endometritis 
within the uterus, uterine leiomyoma (within the uterine mass), 
and vaginal fibroma.
Discussion: Leiomyoma is the most frequent uterine tumor in 
bitches, thought it has low prevalence. However, fibroma is not the 
most frequently diagnosed vaginal tumor. The presence of ovarian 
cysts as well as CEH is quite common in intact bitches. However, 
presence of multiple reproductive tract disorders is uncommon 
and the case of a bitch with a vaginal tumor together with ovarian 
cysts, uterine tumor, CEH and mammary gland mass is worth being 
described. This case confirms that there are strong relationships be-
tween these comorbidities, as previously described (2).
References: 1. White RN. 2 nd Edition, BSAVA, 2011.
2. Maya-Pulgarin et al. J Vet Sci 2017:18;407–414.
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Introduction: Hyperestrogenism in male dogs can occur due the 
presence of functional testicular neoplasms or due to estrogen ad-
ministration (1), but in castrated male dog is a rare finding. However, 
apart from the ovaries, testicles, adrenal cortex, placenta, liver, 
muscle and fat tissue may also be a source of estrogens (1).
Clinical case: A 5 years-old crossbreed male dog was referred to 
the veterinary clinic due to severe perianal pain and inflammation 
of the mucous membrane of the anus. The dog was taken from the 
shelter and was castrated at the age of 1 year. It was presented with 
defecation problems and at the same time the dog was very at-
tractive to other males. Before visiting our clinic, the dog had been 
treated several times with antibiotics and anti-inflammatory drugs, 
the ultrasound examination showed no abnormalities, the parasito-
logical examination of feces was normal and perianal glands were 
also normal at the clinical examination. When the dog came to our 
clinic the perianal area was inflamed and erythematous. Blood test 
results revealed increased liver enzymes activity (ALT: 320 U/L – 
normal range <60; AST: 68 U/L – normal range <45; AP: 178 U/L 
– normal range: <155) as well as very high estradiol (224  pg/mL 
– normal range 20–35 pg/mL). The other blood parameters were 
within the normal range. An ultrasound examination was done 
and no ovarian tissues were found. A GnRH stimulation test was 
performed. Two blood samples were collected: before and one 

hour after an intramuscular injection of buserelin (Receptal, MSD; 
2.2 mg/kg). High estrogen levels after stimulation suggested an ac-
tive estrogen production. The dog was prescribed anti-estrogenic 
treatment with anastrozole (Arimidex, 0.05 mg/kg QID). The dog 
started to recover gradually. One month after the onset of the 
treatment the dog had no perianal pain, the perianal inflammation 
disappeared, and the dog was less attractive to other male dogs.
Discussion: In the present case, the dog presented hyperestrogen-
ism with visible clinical symptoms. We could not find a source of 
estrogens but GnRH stimulation test proved active estrogen pro-
duction in this patient. We suspect that adrenal glands might be the 
source of estrogens. However, further investigation is necessary.
Excessive estrogens production may lead to occurrence of multiple 
side-effects, among which suppression of bone marrow is the most 
dangerous. Therefore, medical treatment is necessary. Anastrozole 
is a novel drug indicated in the treatment of breast cancer in women. 
It selectively inhibits the aromatase enzyme, which is responsible for 
converting androgens (produced by women in the adrenal glands) to 
estrogens. Therefore, it significantly lowers serum estradiol concen-
trations. Up to now, tamoxifen, a selective estrogen receptor modu-
lator, was used as an anti-estrogenic therapy in dogs. However, this 
drug has both estrogenic and anti-estrogenic effects. It seems that 
anastrozole is a safer drug of choice in treatment of hyperestrogen-
ism in dogs than tamoxifen. This is the first described case of anas-
trozole treatment of hyperestrogenism in a male dog.
References: 1) Mauldin EA et al. in Jubb, Kennedy & Palmer's 
Pathology of Domestic Animals: Volume 1 (Sixth Edition), 2016.
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Introduction and aim: Twenty-five of thirty-six species, or almost 
70% of the cat family, are included in the IUCN Red List (IUCN-
International Union for Conservation of Nature). The success rate 
for in vitro embryo development in cats is still lower as compared 
to other species and the in vivo development. One of the main dif-
ferences between the in vitro and in vivo conditions is that in vivo a 
number of well balanced growth factors operate embryonic devel-
opment. Many laboratories try to mimic the in vivo condition by the 
variation of culture media composition, but growth factors are not 
often used for these purposes in felids. IGF-1 (Insulin-like growth 
factor 1) has been studied in different experimental models and it 
has been shown to improve in vitro embryo development in a lot of 
mammalian species. In cats adding IGF-1 to culture media improved 
the blastocyst formation rate in single culture system to a level 
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similar to group culture. Granulocyte-macrophage colony stimulat-
ing factor (GM-CSF) also has been implicated on growth and devel-
opment of the preimplantation embryo in mammals, but the effects 
of this factor have never been studied in felids. The aim of this study 
was to evaluate the effects of growth factors, IGF-1 and GM-CSF in 
single and group culture systems for domestic cat embryos.
Materials and methods: Cumulus oocyte complexes (COCs) were col-
lected from ovaries from local veterinary clinics. COCs were matured 
and fertilized in vitro using protocol for IVM/IVF, developed by IZW. 
Zygotes were randomly assigned to one of the following treatments: 
1) control group without any growth factors, single culture, 2) IGF-1, 
10 ng/mL single culture, 3) IGF-1, 20 ng/mL single culture, 4) GM-CSF, 
2 ng/mL single culture, 5) combination of GM-CSF and IGF-1 (10 ng/
mL), single culture. The same experimental groups were used also for 
group embryo culture. Cat embryos were cultured singly or in groups 
of 3 per drop in 20 μL of culture medium under mineral oil, at 5.5% 
CO2 and T = 39°C. During in vitro culture, the embryos were analyzed 
for development to morula (day 5) and blastocyst (day 7) stages using 
light microscopy. All embryos were fixed when they stopped their de-
velopment and were analyzed for nuclei counting using PI staining.
Results: In single culture like in group culture growth factors didn't 
improve morula or blastocyst formation in domestic cat, it was 
similar for all groups of treatment. We found effects only in total 
cell number in embryos, IGF-1 (20 ng/mL) and GM-CSF increased 
the total cell number in embryos at day 7 of culture, 41 ± 4.6 and 
40 ± 4.8 respectively compared with control group in single culture.
Conclusions: We didn't find any differences between single and group 
cultivation without growth factors in domestic cats. Positive influ-
ence of growth factors was seen in single culture system, whereas no 
effects were found when embryos were cultured in groups. This sup-
ports the hypothesis that embryos secrete factors into the culture 
medium, which may have similar effects as growth factors.
References: 1) Roth et al, Biol Reprod. 1994; 51(3):441–51.
2) Pope et al, Theriogenology 2006; 66:59–71.
3) Thongkittidilok et al, Growth Horm IGF Res. 2014; 24(2–3):76–82.
4) Thongkittidilok et al, J Reprod Dev. 2015; 61(4): 269–276.
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Introduction and aim: Assessment of semen quality is one of the 
most important examination procedures in male stud dogs. Although 
the gold standard of sperm number counting is the haemocytometer, 
it does not offer information about total and progressive motility of 
sperm cells (1, 2). The CASA is an accurate method for measurement 
of sperm number and motility however its expenses limit the use 

in everyday clinical practice (3). Aim of this study was to compare 
in practice the semen quality examined with haemocytometer and 
ONGO sperm analyser.
Materials and methods: Second sperm fraction of thirteen stud dogs 
was collected manually into double wall glass, the wall filled with 
37°C water. Sample was divided in two aliquots, the progressive mo-
tility was estimated with light microscopy and subjectively scored 
1–5 (low to high). Then 10 μL semen was added to 390 μL Hank's 
solution and sperm number was counted in a haemocytometer. 
The other aliquot of sperm sample was diluted with TRIS-Egg solu-
tion and examined with an ONGO sperm analyser (Microfluidlabs, 
Budapest, Hungary). Statistical analyses were performed using the 
SigmaPlot 12.0 statistic computer program.
Results: Examination with ONGO took 3x 1.5–2 min. Minimum dilution 
was 1:2 and maximum dilution 1:5. The average, diluted concentration 
was 135.3 ± 30.5 M/mL, re-calculated concentration 438.6 ± 129.7 M/
mL. The sperm number counted in the haemocytometer was 
409.4 ± 146.8 M/mL, did not differ from ONGO count (p = 0.87). The 
average total motility, measured with ONGO was 94.3%, the progres-
sive motility was 34.4 ± 11.2%. Sperm sample motility scores with light 
microscope ranged between 4 and 5 to and progressive motility scores 
between 3 and 5. Progressive motility was different with ONGO and 
subjective scoring at the level of significance (p < 0.05).
Conclusions: Sperm samples of stud dogs need to be diluted to 
100–200 M/mL for most accurate measurement. The difference be-
tween ONGO and haemocytometer counted cell number was 6.6% 
which was comparable to other methods. Total motility was similar 
between ONGO and subjective estimation but progressive motility 
was subjectively overestimated. The estimation of cell number and 
total motility by a well-trained examiner gave similar results with 
both methods, however, progressive motility was more accurately 
determined by ONGO sperm analyser.
References: 1) Christensen, et al., Theriogenology 2005; 63: 
992–1003.
2) Walls, M., et al., Asian Pacific Journal of Reproduction 2012; 1: 
67–68.
3) Boryshpolets, S., et al., Theriogenology 2013; 80: 758–765.
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Introduction and aim: Cryopreservation of gonadal tissues is an 
assisted reproductive technique that allows the preservation of 
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the genetic material from any animal species that die unexpect-
edly or that will be submitted to elective or therapeutic gona-
dectomy (1). However, research on cryopreservation of gonadal 
tissue is still scarce, especially for the canine family. Considering 
the similarity between the reproductive physiology of domestic 
dogs and their wild counterparts, the establishment of an efficient 
cryopreservation protocol is of pivotal importance in the conser-
vation of endangered wild canid species. Therefore, the aim of this 
study was to evaluate which cryopreservation technique (vitrifica-
tion or slow freezing) is more suitable for canine ovarian tissue. 
For that purpose, we compared follicle quality and apoptosis rates 
after thawing.
Materials and methods: Ovaries obtained from 14 bitches were 
sectioned into small fragments of approximately 5 × 2 × 2 mm in 
length, width and thickness, respectively, and then were randomly 
allocated into three groups: vitrification, slow freezing and con-
trol (fresh ovarian pieces). Vitrification was performed according 
to (2): the ovarian cortex fragments were immersed in PBS con-
taining 1M DMSO at room temperature (RT) for 60 sec and then 
transferred to cryotubes containing PBS-DMSO at 0°C for 5 min. 
DAP 123 (1M acetamide, 2M DMSO and 3M propylene glycol) 
was then added to each cryotube and kept at 0 ° C for another 
5  min. Subsequently, cryotubes were stored in LN2. For warm-
ing, the cryotubes were kept at RT for 60  seconds and then di-
luted with PBS containing 0.25M sucrose preheated to 37° C. Slow 
freezing was performed according to (3): ovarian fragments were 
equilibrated in cryotubes containing 1 mL of HF-10 medium, 1.5M 
DMSO, 10% SAH and 0.1M sucrose for 30 minutes at 4°C and then 
were frozen using a programmable freezer, being cooled to −7°C at 
rate of −2°C/min, until seeding. Then, the cooling rate decreased 
to −0.3°C/min until it reached −30°C, when the cryotubes were 
immersed directly into LN2. For thawing, the cryotubes were ex-
posed at RT for 2 min and then placed in a water bath at 38°C 
for 2 min. Tissue damage was evaluated by conventional histology 
(H&E stain) and also by immunohistochemistry (cleaved caspase-
3) in order to determine the degree of apoptosis cells. Data were 
analysed by Kruskal-Wallis test followed by Dunn′s multiple com-
parison test, with p < 0.05.
Results: Histological examination was carried out in 2004 ovarian 
follicles and it revealed that more than 50% of the primordial fol-
licles were degenerated in both cryopreserved groups vs. 35% of 
the control group (p < 0.005). In addition, there was a difference in 
cryotolerance depending on the follicle type and cryopreservation 
method: while slow freezing method presented lower degeneration 
rates of primary follicles compared to vitrification (p = 0.0003), the 
latter presented less damage in mature follicles compared to the for-
mer (p  <  0.0001). Immunohistochemical evaluation indicated that 
84.21% of the follicles evaluated in the slow freezing group did not 
express caspase-3, that is, they were not in apoptosis. No signifi-
cant difference was found concerning apoptotic cells between slow 
freezing and control group, but there was a significant difference 
between vitrification group and control.

Conclusions: Taking these results together, it seems that slow freez-
ing was able to better preserve the ovarian cortex compared to vit-
rification and can be considered up to now the method of choice 
to cryopreserve canine ovarian tissue. However, advances in slow 
freezing protocol are necessary in order to improve its ability to 
maintain follicle integrity, especially in those at immature stage of 
development.
References: 1) Pukazhenti et al., Reprod Fertil Dev 2004; 16: 33–46.
2) Ishijima et al., J Reprod Dev 2006; 52: 293–299.
3) Klocke et al., Reprod Biomed Online 2014; 29:251–258.
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Introduction and aim: The accessory glands of the tomcat consist 
of the ampullary, the prostate and the bulbourethral glands. The 
ampullary glands are located at the terminal part of the deferent 
duct forming the ampulla of the deferent duct (1). The prostate is 
located dorsal to the beginning of the urethra at the caudal edge 
of the pubic symphysis (1). The prostatic body does not com-
pletely surround the urethra. The disseminate part consists of a 
few scattered lobules in the urethral wall. (1, 2). Bulbourethral 
glands lie dorsolaterally on the urethra, at the level of the ischiatic 
arch, and cranial to the anal sacs. Very few reports can be found 
in the literature concerning the pathology and the imaging of the 
feline prostate (3–11) and, up to the authors knowledge, no report 
concerning the pathology and imaging of the bulbourethral gland. 
The purpose of this study is to present the ultrasonographic find-
ings of the normal accessory glands in clinically healthy intact 
tomcats.
Materials and methods: Twelve healthy intact male cats (n = 12) of a 
mean age 3.7 (10–0.8) years and a mean body weight of 4.86 (4–6) kg, 
with no previous hormonal treatments were included in the study. 
None of the cat was sedated, while the hair of the caudal abdomi-
nal and pelvic area was clipped. Acoustic gel was liberally applied to 
the skin. Ultrasonographic examination of the prostate and the bul-
bourethral glands was performed with the animals in dorsal recum-
bency. A linear transducer of variable frequency (5–14 MHz, L6–12 
RS, GE) with a Logiq F8 and a Vivid iq (GE) ultrasound machines was 
used. Urethra was used as anatomical landmarks. Maximum dimen-
sions of the accessory glands were recorded.
Results: The body of the prostate gland was visualized in longitu-
dinal planes in 11 out of 12 animals. The disseminate part and bul-
bourethral glands could not be identified in any of the 12 animals 
included in the study. Prostate was imaged as an ovoid structure, 
surrounding the urethra. In 6 cats the prostate was hypoechoic and 
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in 5 cats isoechoic compared to its surrounding tissues. Longitudinal 
maximum length and width of left and right prostatic lobes as well 
as the total maximum longitudinal width of the gland are presented 
in table 1.

TA B L E  1 .    Ultrasound dimensions of the prostate gland

Length (cm ± SD) Width (cm ± SD)
Total width 
(cm ± SD)

Left lobe 0.94 ± 0.10 0.51 ± 0.08 1.12 ± 0.17

Right lobe 0.99 ± 0.14 0.51 ± 0.06

Conclusions: Transabdominal ultrasonographic examination of ac-
cessory glands of the tomcat is a challenging procedure. The prostate 
might be difficult to identify, because of its small size, the similar-
ity to the surrounding tissues’ echogenicity, and its caudal position. 
Bulbourethral glands could not be examined transabdominally, most 
probably because of their anatomic position, over the pelvic arc, at 
the caudal part of pelvic urethra.
References: 1) König and Liebig, 2014, Schattauer, Stuttgart-New 
York.
2) Shively et al., 1985, Texas A & M Univ Pr.
3) Newell et al., J Small Anim Pract 1992; 33:399–401.
4) Caney et al., J Small Anim Pract 1998;39(3):140–3.
5) Roura et al., J Vet Int Med 2002;16:593–7.
6) LeRoy and Lech, Journal of Fel Med and Surg 2004;6, 397–400.
7) Mordecai et al., J Am Anim Hosp Assoc 2008;44(2):90–4.
8) Tucker and Smith, Vet Pathol 2008; 45: 905–9.
9) Tursi et al., J Feline Med Surg 2008;10(6):600–2.
10) Zambelli et al., Feline Med Surg 2010;12(2):161–5.
11) Pointer and Murray, J Am Anim Hosp Assoc 2011;47(4):258–61.
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Introduction and aim: Luteinizing hormone (LH) is secreted by the 
anterior pituitary gland in response to stimulation from gonado-
tropin releasing hormone (GnRH). LH receptors (LHR) are present 
in reproductive tissues (gonads, placenta) as well as in many non-
reproductive tissues (skin, thyroid, urinary bladder).1 Previous re-
search in our laboratory has shown that LHR are also present in 
normal and neoplastic canine lymph nodes and lymphocytes.2 In 
circulating canine lymphocytes, gonad removal (spaying/neutering) 
increases the percentage of cells positive for LHR compared to in-
tact dogs.2 It is not known if gonad removal increases the percent-
age of cells positive for LHR in neoplastic canine lymph nodes. It is 
also not know if the type of lymphoma (B-cell or T-cell) influences 

LHR expression. We hypothesized that LHR expression would differ 
with reproductive status and lymphoma phenotype. The aim of this 
study was to determine LHR expression (percentage of LHR posi-
tive cells and LHR staining intensity) in dogs with known lymphoma 
phenotypes.
Materials and methods: Lymphoma tissue samples (n  =  20) were 
formalin-fixed, paraffin embedded and sectioned onto charged 
slides. Slides were subjected to routine immunohistochemical tech-
niques. All slides were deparaffinized, rehydrated, subjected to 
heat-induced epitope retrieval. Endogenous peroxidase activity was 
inactivated with 3% hydrogen peroxide and nonspecific binding was 
blocked protein block serum-free. A rabbit polyclonal anti-human 
LHR antibody (1:100 dilution) or a rabbit negative control antibody 
were applied to slides. Slides were reacted with one step horse-
radish peroxidase-conjugated polymer anti-rabbit IgG followed by 
NovaRed peroxidase substrate. Slides were counter-stained with 
hematoxylin, dehydrated, and mounted. The percentage of cells 
positive for LHR and the staining intensity (scored 0–3) were deter-
mined at 400X magnification by a single observer (AV). Groups were 
compared using a two-tailed Students t test. Data were expressed as 
mean ± standard deviation and significance was defined as p < 0.05.
Results: All samples contained cells positive for LHR but the per-
centage of cells expressing LHR and the staining intensity varied. 
The percentage of cells positive for LHR did not differ between male 
intact dogs (7.0%  ±  4.2%) and male neutered dogs (9.8%  ±  5.7%; 
p = 0.33). However, the intensity of LHR was higher in intact male 
dogs (2.6 ± 0.9) compared to male neutered dogs (1.9 ± 0.4; p = 0.04). 
The percentage of cells positive for LHR did not differ between B-
cell lymphomas (9.4% ± 5.8%) and T-cell lymphomas (8.3% ± 4.5%; 
p  =  0.69). In addition, the intensity of LHR did not differ in B-cell 
lymphomas (2.0 ± 0.6) and T-cell lymphomas (2.3 ± 0.7; p = 0.43).
Conclusion: This is the first study to evaluate the influence of repro-
ductive status and tumor phenotype on LHR expression in canine 
lymphoma. Current research is investigating the effects of LHR acti-
vation using canine lymphoma cell lines. Future research efforts will 
provide evidence to support using a complementary treatment for 
canine lymphoma by downregulating LH with a commercially avail-
able canine GnRH agonist.
References: 1) Non-reproductive long-term health complications of 
gonad removal in dogs as well as possible causal relationships with 
post-gonadectomy elevated luteinizing hormone (LH) concentra-
tions. J Etiol Anim Health 2016;1:002
2) Ettinger AE, Gust SK, Kutzler MA. Luteinizing hormone receptor 
expression in normal and neoplastic canine lymphocytes. Am J Vet 
Res 2019:80(6).
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