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The aim of this work was to analyse the effect of incubation HPA (lectin Helix pomatia agglutinin) with ID (insemination dose) on
reproduction parameters (conception ratio, number of live and dead born of pups and birth weight of pups) of rabbits. The experiments
were carried out under conditions of 2 rabbit breeds (production breed P and experimental breed E). Fresh ID, in sperm
concentrations 25 mil. / 0.5 ml ID, were divided into control ID (without HPA) and experimental ID (with HPA). HPA was added to the
experimental ID in concentrations 1µg HPA / 1x106 spermatozoa (30 - 60 minutes of incubation before AI – artificial insemination).
Conception ratios obtained from 2 different breeds (P, E) showed minor improvement (+ 2.67 % P; + 7.36 % E) between the monitored
groups of females, however without statistically significant differences (P χ2 = 0.03; E χ2 = 0.11). Number of live born pups in litter
obtained from breeds P and E showed minor improvement (+ 0.37 pcs P (p>0.05); + 0.95 pcs E (p≤0.05)) compared to the control
groups. The weight of live pups among the monitored groups was comparable. It can be concluded from the present study that
incubation of ID with lectin HPA had been positively affected by the observed reproductive parameters. The statistically significant
difference was found only in the number of live-born pups in the litter. The price of lectin is too high for breeding in common breeding
practice.
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INTRODUCTION
Extenders are characterized as substances added to the insemination dose in order
to preserve its fertilization ability and extension of spermatozoa viability.
Anchordogery et al. (1987) reported that some additives added to the semen
have the ability to protect its individual components and affect spermatozoa
stability. The positive effect of implementers on livestock insemination is
described by various authors: IGF – I. Insulin growth factor– Vickers et al.
(1999) (rats); Champion et al. (1997) (equine spermatozoa); caffeine – Tathan
et al. (2003) (buffalo and cattle); Matejašáková et al. (2005) (sheep); Riha et al.
(2006) (sheep), Slanina et al. (2018) (turkey); heparin and hyaluronan –
Januskauskas et al. (2000) (cattle); Heparin – Lapointe et al. (1996) (cattle),
Parrish et al. (1993) (cattle); Fik et al. (2008a,b,c) (rabbit); Fik (2009) (rabbit);
Vašíček (2009) (rabbit); Fik and Malíková (2013) (rabbit); Fik et al. (2014)
(rabbit); buserelin acetate (rabbit) Vicente et al. (2011); tilmicosin - Slanina et
al. (2016) (rabbit); lecirelinum - Fik (2018) (rabbit). A variety of substances
isolated from natural sources may exhibit protective or antioxidant properties on
the spermatozoa thus extending the lifespan of stored ejaculates. Chlamydomonas
has been shown to possess antimicrobial, anti-inflammatory and antioxidant
properties, turning the extract into a potential candidate for preserving liquid
animal semen during in vitro storage (Tvrdá et al. 2016). Tirpák et al. (2017)
monitored to determinate the effect of various taurine concentrations on rabbit
spermatozoa in in vitro conditions with the potential use in routine artificial
insemination. This study shows improved viability and motility in in vitro
conditions. The synthetic antioxidants are one of the solutions; however, the
naturally occurring substances are preferable due its chemical diversity, structural
complexity, availability, intrinsic biologic activity or lack of substantial toxic
effects (Tvrdá et al., 2015a). Saha et al. (2014) showed antibacterial and
antioxidant activities of a food lectin isolated from the seeds of lablab
purpureous. Zibrín et al. (1995) indicates that the tunics of seminal antioxidants
that protect sperm against oxidative damage induced by reactive oxygen species
(ROS) are weakened by diluting semen in the preparation of insemination doses.
Damage to the cytoplasmic membrane and acrosomal to form vesicles, or by
changing its permeability causes the release and outflow of acrosomal enzymes
and thereby the reducing of fertilization ability. Tvrdá et al. (2015b) reported
antioxidant efficiency of resveratrol on oxidative stress-induced damage in
bovine spermatozoa. Hashim et al. (2017) showed, that natural antioxidant such

as vitamin C and vitamin E were used to protect and improve the post-thaw
quality of bovine insemination doses. The appropriateness of adding of
antioxidants (a-tocopherol acetate, glutathione peroxidase, Aromex®, resveratrol,
resveratrol + vitamin E, resveratrol + Aromex®, resveratrol + GP) into the semen
of rams is also indicate Sarlós et al. (2002), who found that after their addition to
demonstrably improve sperm motility and decreased the frequency of acrosome
defects. Fik and Malíková (2013) showed positive effect of heparin on selected
quality indicators of ID of rabbits. Fik et al. (2011) reported that after the
addition of GnRH to the insemination dose of rabbits has increased of
nonphysiological - circular movements of the spermatozoa and spermatozoa
agglutination (at both monitored concentrations of GnRH). HPA lectin is
currently used in human experimental medicine (cancer research). These studies
indicate that HPA is best suited to recognise a glycotope on adenocarcinomas
Mitchell and Schumacher (1999). Many studies have used lectins—
carbohydrate-binding proteins of non-immune origin to identify changes in
glycosylation in cancer cells and tissues (Baldus and Hanisch 2000; Takano et
al. 2000; Handerson et al. 2005; Blonski et al. 2007). Lectins are oligomeric
proteins with saccharide-binding sites that can recognize and bind particular
glycoconjugates. Among others, the lectin from the Roman snail Helix pomatia
has emerged as a promising lectin in this regard (Brooks 2000). The lectin Helix
pomatia agglutinin (HPA), which is isolated from the edible snail Helix pomatia,
selectively binds to α-N-acetyl-galactosamine residues and type A erythrocytes.
This lectin exists as a hexamer with a molecular weight of approximately 70,000
daltons. Fluorescent lectins are versatile probes with diverse applications,
including detection of cell surface and intracellular glycoconjugates by
microscopy and flow cytometry, localization of glycoproteins in gels,
precipitation of glycoproteins in solution, and agglutination of specific cell types.
HPA is a N-acetylgalactosamine (GalNAc) binding lectin found in the albumen
gland of the roman snail. As a constituent of perivitelline fluid, HPA protects
fertilized eggs from bacteria and is part of the innate immunity system of the
snail. The peptide sequence deduced from gene cloning demonstrates that HPA
belongs to a family of carbohydrate-binding proteins recently identified in several
invertebrates. This domain is also present in discoidin from the slime mold
Dictyostelium discoideum (Sanchez et al. 2006). Hermo et al. (1992) showed
quantitative changes of Ricinus communis agglutinin I and Helix pomatia lectin
binding sites in the acrosome of rat spermatozoa during epididymal transit. In the
field of livestock reproduction is effects of lectins are only minimally described.
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experimental group – experimental 1; 138 control group – control 1) were used
for monitoring. Fresh ID (125 ml) (strain Hycole; 13 males) were used.
Experimental breed (E): Experimental farm of the Animal Production Research
Centre Nitra (Slovak Republic), does (250 pieces) synthetic broiler line M 91,
fresh ID (insemination dose) from male synthetic broiler line P 91. Does were
inseminated on the 11th day post partum. 91 females (54 experimental group –
experimental 2; 37 control group – control 2) were used for monitoring. Fresh ID
(50
ml)
(meat
line
P19;
10
males)
were
used.
In all monitored breeds (farms) were female (primiparous and multiparous up to
7 litters) hormonal treatment before AI (48 hours. Sergon - PMSG). Fresh ID
(used commercial diluent from the company Minitübe), in sperm
concetrations 40 – 50 mil. / 0.5 ml ID. Immediately after AI were (all does,
control and experimental does) administered intramuscularly GnRH 0.1 ml = 2.5
µg / 1 doe.

Rabbits are an ideal model for studying the effects of lectins on reproductive
properties.
The aim of this work was to analyse the impact of implementer - lectin HPA in
insemination dose in rabbits on selected reproductive parameters.
MATERIAL AND METHODS
HPA analysis of reproductive performance was focused on reproductive
parameters: conception ratio, number of live and dead born of pups and birth
weight of pups. The experiments was realized on two different places out under
conditions of 2 rabbit breeds (experimental breed and production breed). Semen
was
collected
using
an
artificial
vagina
(at
50°C).
Production breed (P): Breeding focused on the production of broilers (Močenok district Nitra). Does (1800 pieces) broiler strain Hycole (commercial hybrid).
Does were inseminated on the 19th day post partum. 238 females (100
Table 1 Scheme of experiments
Group
Studied indicators

Experimental 1

Insemination
dose (ID)
Sperm
concentrations
mil. / 0.5 ml ID
40 – 50

Control 1
Experimental 2

40 – 50
40 – 50

Control 2

40 – 50

Production breed
P

Experimental breed
E

Monitored parameters:
conception ratio (in %, post partum)
number of live-born pups
number of dead-born pups
weight of pups (in g, immediately after birth)
The results of the conception ratios (relative values) were compared using chi
quadrate (χ2). The significance of differences between the compared groups was
determined according to the t-test. The Microsoft Excel statistical program was
used.
RESULTS AND DISCUSSION
Conception ratios obtained from 2 different breeds (P, E) showed minor
improvement (+ 2.67 % P; + 7.36 % E) between the monitored groups of
females, however without statistically significant differences (P χ 2 = 0,08(-); E χ2
= 0,75(-)). Positive effect (p≤0.05) of HPA lectin incubation on number of liveborn pups (+ 0.95 pcs) was detected in the breed E. Breed P also showed
improvement in number of live-born pups (+ 0.37 pcs) in experimental group,
however without statistically significant differences. In weight of live-born pups
was detected minimal differences. The results of analysis of selected
reproduction parameters are presented in table 2. Fik et al. (2014) in their study
evaluated reproductive performance of does after treatment with insemination
dose implementer heparin. Authors found improvement in the conception ratio
after adding the implement (74.50 versus 81.80 %), but without statistically
significant differences. Fik (2018) reported (rabbit) that the ID with extender
GnRH with a concentration of 0.3 ml of commercially available Supergestran to
0.5 ml of ID completely replaces intramuscular administration, which is normally
used in rabbit breeding at AI, but the number of live-born pups was not affected
by GnRH extender. Experiments on nulliparous females, flushing out of zygotes,
showed low improvement in the conception ratio in favor of the group of
inseminated females with the treated ID (77.66%) versus the group of females
inseminated with control ID (74.55%) (no statistically significant differences).
Gogol (2016) reported the negative effect of goserelin and leuprolide added to
the ID (in rabbit). The kindling rate was 80.5 % in group G10 (10 µg of goserelin
added to the ID) and 75.0 % in group L10 (10 µg of leuprolide added to the ID).
The kindling rates in Groups G5 (5 µg of goserelin added to the semen dose) and
L5 (5 µg of leuprolide added to the semen dose) were significantly lower than in
the control group (60.0%, 54.2% and 85.9%, respectively). The number of liveborn rabbits was not significantly affected by the ovulation induction. Ondruška
et al. (2008) showed that intravaginal administration of GnRH (in dose 7.5
µg/doe) intravaginal, through ID positively induces ovulation of does (+9,35%
conceptul rate). Fik and Malíková (2013) reported that the rabbit spermatozoa
incubation with heparin gave better reproduction results. The authors reported an
improvement in the conception ratio (70.06 versus 55.94 %), the number of liveborn pups / litter (8.69 versus 8.41 pcs), the number of live-born pups /
inseminated female (6.28 versus 4.89 pcs), but without statistically significant
differences. Parkányi et al. (2005) reported that intravaginal administration of
the DMSO (the concentration of DMSO in ID 0.5 M and 1.75 M) revealed a

Implementer in
ID
HPA

Incubation
before AI

concetrations 1µg
HPA / 1x106
spermatozoa
Without HPA
concetrations 1µg
HPA / 1x106
spermatozoa
Without HPA

30 – 60 min.
30 – 60 min.
30 – 60 min.
30 – 60 min.

benefit in the conception ratio versus the control group. The authors reported a
conception ratio in the experimental group with a statistically significant
difference compared to the control group. The aim of study Slanina et al. (2016)
was to examine the effects of tilmicosin on rabbit spermatozoa viability and
motility parameters during short-term in vitro incubation at 37°C. Concentration
of tilmicosin 0.350 mg.ml-1 has a positive impact on motility (72.39 ± 15.62%,
p<0.001) and progressive motility (54.28 ± 21.23%, p<0.01) of rabbit
spermatozoa after 4 hours of incubation in vitro at 37°C. Supplementation of
tilmicosin led to preservation of the cell over all time periods of the in vitro
incubation. The results indicate that tilmicosin could be used to semen extenders
without negative effects on rabbit spermatozoa motility and viability. Ďuračka et
al. (2017) monitored in vitro effects of selected biologically active compounds
(resveratrol-RES,
quercetin-QUE,
curcumin-CUR,
epicatechin-EPI,
isoquercitrin-ISO) on rabbit spermatozoa motility behaviour. The motility
assessment revealed different behavior patterns, specific and unique to each of
the studied biomolecules. After 8h of in vitro culture, the highest sperm motility
was detected in experimental groups subjected to 10 μmol/L RES (P<0.05); 1-10
μmol/L QUE (P<0.01 with respect to 1 μmol/L QUE; P<0.001 in case of 5 and
10 μmol/L QUE); 1 μmol/L CUR (P<0.01); 1-100 μmol/L EPI (P<0.01 in
relation to 50, 10 and 5 μmol/L EPI; P<0.001 with respect to 100 and 1 μmol/L
EPI) and 10 μmol/L ISO (P<0.05) when compared to the untreated Control.
Desantis et al. (2010) studied lectin-binding sites on ejaculated stallion
spermatozoa during breeding and non-breeding periods. Stallion spermatozoa
from semen collected in Southern Italy during the breeding (June-July) and nonbreeding (December-January) periods were analyzed by means of twelve lectins
to evaluate the glycoconjugate pattern and to verify whether there are any
seasonal differences in the glycosylation pattern of the sperm glycocalyx. The
acrosomal cap showed reactivity for Maackia amurensis (MAL II), Sambucus
nigra (SNA), Arachis hypogaea (PNA), Glycine max (SBA), Helix pomatia
(HPA), Canavalia ensiformis (Con A) Triticum vulgaris (WGA), and Griffonia
simplicifolia isolectin II (GSA II) in breeding and non-breeding ejaculated sperm.
These results indicate that the surface of stallion sperm contains different
glycocalyx domains and that the glycosylation pattern undergoes changes during
the breeding and non-breeding periods. Cross and Overstreet (1987) studied
changes in the binding of fluoresceinated lectins to human spermatozoa during in
vitro capacitation. Spermatozoa was labeled with 100 micrograms/ml FITCconjugated lectin at 4°C for 30 min. Authors simultaneously used Hoechst stain
33258 as a supravital stain to help differentiate surface from intracellular lectin
labeling. From the 14 lectins studied, six (phytohemagglutinin-E, concanavalin
A, Ricinus communis agglutinin-I, and the lectins of wheat germ, Lens culinaris,
and Pisum sativum) were bound to the entire surface of spermatozoa, sometimes
with minor local heterogeneity. Three lectins (from peanut, Maclura pomifera,
and soybean) were usually bound in a punctate manner, with more label on the
tail than on the head. Five lectins (Ulex europaeus, Dolichos biflorus, Helix
pomatia, and Vicia villosa lectins, and lectin II of Griffonia simplicifolia) were
bound very poorly but not at all to the spermatozoa surface. Yangyang et al.
(2016) showed, that lectin microarrays are a powerful tool for such investigations
and have been successfully applied for a variety of glycobiological studies.
However, most of the current lectin microarrays are primarily constructed from
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plant lectins, which are not well suited for studies of human glycosylation
because of the extreme complexity of human glycans. Authors constructed a
human lectin microarray with 60 human lectin and lectin-like proteins. All of the
lectins and lectin-like proteins were purified from yeast, and the most showed
binding to human glycans. To demonstrate the applicability of the human lectin
microarray, human spermatozoa were probed on the microarray and strong
bindings were observed for several lectins, including galectin-1, 7, 8, GalNAcTable 2 Monitored reproduction parameters
Group
Studied
indicators

Production breed
P

Experimental
breed
E

Number
does

AI

T6, and ERGIC-53 (LMAN1). These bindings were validated by flow cytometry
and fluorescence immunostaining. The other mass spectrometry analysis showed
that galectin-1 binds several membrane-associated proteins including HSP90.
Finally, functional assays showed that binding of galectin-8 could significantly
enhance the acrosome reaction within human sperms. It was the first construction
of a human lectin microarray.

Experimental 1

n
100

Number of liveborn pups in
litter
X±SD
10.19 ± 3.17

Control 1

138

9,82 ± 3.74

0.24

Statistics differences
Experimental 2

54

p>0.05
9.65 ± 3.50

p>0.05
0.28

Control 2

37

8.70± 4.22

0.85

p≤0.05
Statistics differences
Legend: (-) statistically non-significant, (+) statistically significant
CONCLUSION
Lectins are becoming very popular with a widespread use and application in
biological science. This study provides more light on the complexity of
interactions between spermatozoa and ovule after ID incubation with lectin HPA.
Conception ratios obtained from 2 different breeds (P, E) showed minor
improvement (+ 2.67 % P; + 7.36 % E) between the monitored groups of
females, however without statistically significant differences. Number of liveborn pups in litter obtained from breeds P and E showed minor improvements (+
0.37 pcs P; + 0.95 pcs E) compared to the control groups. The weight of live pups
was comparable among the monitored groups. Lectin HPA at the insemination
dose is only suitable in the experimental field of rabbit breeding. Its price is too
high for its use in rabbit production. Future research should be focused on
looking for similar substances with similar effect.
Acknowledgements: This research was supported by VEGA 1/0511/15 grant
and VEGA 1/0625/15.
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