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Collection and Preservation of Canine Epididymal Sperm and
Effect of Prostatic Fluid on its Quality

Sudson Sirivaidyapong and Chainarong Lohachit
Department of Obstetrics Gynaecology and Reproduction, Faculty of Veterinary
Science, Chulalongkorn University, Bangkok 10330, Thailand. E-mail
sudson@chula.com

Abstract o

The number of preserved sperm used in canine artificial insemination has
increased dramatically. Recently, not only spermatozoa from ejaculate but also sperm
cells from epididymis are important for gamete preservation. Cryopreservation of
canine epididymal sperm resulted in a significant reduction of the sperm mo_tility and
viability. Prior to the freezing process, technique for sperm collection may mﬂugnpe
quality of the sperm and then affects the frozen-thawed sperm characteristic.
Moreover, prostatic fluid that naturally supports sperm transportation may affect the
post-thawed sperm motility. This study aimed to investigate the quality of epididymal
sperm collected by various methods before and after cryopreservation and the effect
of prostatic fluid on the epididymal sperm characters. Cauda epididymides were
obtained from 30 dogs of various breeds aged from 1.2-6 years following castration.
The epididymides were randomly divided into 6 groups for sperm collection. In
groupl, 2 or 3, fine needle was inserted through proximal vas deferens to flush 1 ml
of PBS, TCM199 or Egg yolk Tris extender (EYT), respectively and let the fluid with
sperm cells drop into a petri dish. Sperm from group 4. £ or 6 was collected by
repeated dicing of the epididymides in petri dishes contained 1 ml of PBS, TCM199
or EYT, respectively. Motility of sperm was subjectively assessed while sperm
viability was examined using Nigrosin-Eosin stain and Hypo-osmotic swelling test
was used to investigate the plasma membrane integrity. The samples from groups 3
and 6 were further diluted with EYT with 7% glycerol, then, processed for freezing
and stored for 7 days. The frozen sperm samples were then thawed and devided into 2
aliguots, one aliquot was directly assessed for motility and viability while the other
aliquot was added with prostatic fluid (1:1) before assessing of sperm characteristics.
The sperm from groups 2 and 3 showed significantly higher motility than that from
groups 1, 4, 5 and 6 (means+SD: 8148 and 83+6 versus 44+12, 3948, 72+8 and 74+
16 %, respectively). However, the sperm viability from only groups 1 and 4 were
significantly lower than that from groups 2, 3, 5 and 6 (45+10 and 44+8 versus 84+7,
81x12, 82+11 and 79x9 %, respectively). Sperm samples from groups 3 and 6 showed
significantly declined in motility (20£13 and 20+8%) and viability (27+16 and 24+
12%) after freezing and thawing than those before the cryopreservation but no
difference between groups. Prostatic fluid significantly enhanced sperm motility to
2749 and 23+12% (group 3 and 6) but had no effect on sperm viability while plasma
membrane was found significantly deteriorated. The study concludes that method of
sperm collection affects epididymal sperm motility. Freezing and thawing result in
lower semen quality. Prostatic fluid flavour post-thawed sperm motility in a short

period but has an adversely effect on post-thawed sperm characteristics in an extended
duration.

Keywords: Canine, spermatozoa, epididymis, collection, freezing, prostatic fluid
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Collection and Preservation of Canine Epididymal Sperm and
Effect of Prostatic Fluid on its Quality

Sudson Sirivaidyapong and Chainarong Lohachit
Department of Obstetrics Gynaecology and Reproduction, Faculty of Veterinary Science,
Chulalongkom University, Bangkok 10330, Thailand. E-mail sudson @chula.com

Abstract

The number of preserved sperm used in canine artificial insemination has increased
dramatically. Recently, not only spermatozoa from ejaculate but also sperm cells from
epididymis are important for gamete preservation. Cryopreservation of canine epididymal
sperm resulted in a significant reduction of the sperm motility and viability. Prior to the
freezing process, technique for sperm collection may influence quality of the sperm and
then affects the frozen-thawed sperm characteristic. Moreover, prostatic fluid that naturally
supports sperm transportation may affect the post-thawed sperm motility. This study
aimed to investigate the quality of epididymal sperm collected by various methods beforc
and after cryopreservation and the effect of prostatic fluid on the epididymal sperm
characters. Cauda epididymides were obtained from 30 dogs of various breeds aged from
1.2-6 years following castration. The epididymides were randomly divided into 6 groups
for sperm collection. In groupl, 2 or 3, fine needle was inserted through proximal vas
deferens to flush 1 ml of PBS, TCM199 or Egg yolk Tris extender (EYT), respectively and
let the fluid with sperm cells drop into a petri dish. Spermn from group 4, 5 or 6 was
collected by repeated dicing of the epididymides in petri dishes contained 1 ml of PBS,
TCMI199 or EYT, respectively. Motility of sperm was subjectively assessed while sperm
viability was examined using Nigrosin-Eosin stain and Hypo-osmotic swelling test was
used to investigate the plasma membrane integrity. The samples from groups 3 and 6 were
further diluted with EYT with 7% glycerol, then, processed for freezing and stored for 7
days. The frozen sperm samples were then thawed and devided into 2 aliquots, one aliquot
was directly assessed for motility and viability while the other aliquot was added with
prostatic fluid (1:1) before assessing of sperm characteristics. The sperm from groups 2
and 3 showed significantly higher motility than that from groups 1, 4, 5 and 6 (meansSD:
818 and 83x6 versus 4412, 39+8, 72+8 and 74x16 %, respectively). However, the sperm
viability from only groups 1 and 4 were significantly lower than that from groups 2, 3, 5
and 6 (45x10 and 44+8 versus 84x7, 81x12, 82+11 and 799 %, respectively). Sperm
samples from groups 3 and 6 showed significantly declined in motility (20+13 and 20+8%)
and viability (27+16 and 24+12%) after freezing and thawing than those before the
cryopreservation but no difference between groups. Prostatic fluid significantly enhanced
sperm motility to 27+9 and 23+12% (group 3 and 6) but had no effect on sperm viability
while plasma membrane was found significantly deteriorated. The study concludes that
method of sperm collection affects epididymal sperm motility. Freezing and thawing result
in lower semen quality. Prostatic fluid flavour post-thawed sperm motility in a short period
but has an adversely effect on post-thawed sperm characteristics in an extended duration.

Keywords: Canine, spermatozoa, epididymis, collection, freezing, prostatic fluid



Introduction

At present, genetic preservation is an important issue in human and animal
biotechnological science. Cryopreservation of dog semen is widely used for long-term
preservation of genetic material or transporting it. Deep freezing dog sperm was
successfully applied several years ago (Gill, 1970) adopting the freezing and storage
technique of bovine semen. Subsequently, the freezing protocols and composition of
extenders have frequently been modified and optimized (Linde-Forsberg 1995).
Spermatozoa of the dog maintain their viability well during physiological storage in the
cauda epididymidis. Thus, they also gain the ability of normal movement in the
epididymis. Ejaculated spermatozoa are suspected to have a relatively short lifespan
compared to spermatozoa in the epididymis. This is probably due to many factors include
differences between epididymal and prostatic fluids (or seminal plasma in other species),
environmental condition in epididymis and in prostatic fluid. Prostatic fluid is normally
added to the sperm cells during ejaculation and it supports sperm transport and coats the
sperm plasma membrane (Sirivaidyapong et al., 1999). It has a detrimental effect when it is
used to preserve spermatozoa from ejaculation at 4°C in the absence of extender (Rota et
al., 1995). Previous study demonstrated that a low concentration of prostatic fluid in a
proficiently collected sperm-rich fraction of a dog ejaculate does not affect the sperm
quality characteristics of semen diluted in egg yolk Tris extender and incubated at 4°C for
6 hours (Sirivaidyapong et al., 2001). However, the need to remove excess prostatic fluid
was suggested because centrifugation of semen followed by resuspension in prostatic fluid
prior to freezing had an adverse effect on progressive motility and viability. The addition
of prostatic fluid did not appear to alter the acrosome integnity of viable sperm in any
preservation systems (Sirivaidyapong et al., 2001). Morover, correlation between post-
thaw motility and acrosome integrity of cryopreserved semen could not be observed after
addition of prostatic fluid (Oecttlé 1993; Szasz er al., 2000; Sirivaidyapong et al., 2001).

Most of the studies and research works concerning sperm cryopreservation have focused
on sperm from ejaculate. However, there are several reasons that the ejaculates could not
be collected and some animals have to undergo orchidectomy before obtaining offspring.
Also in some reasons, semen cannot be collected from the dogs, and also in some cases,
testicles of, either economically or mentally valuable dogs may have been necessary
removed. Furthermore, some exotic species are approaching extinction and these animals
could be possibly died suddenly.

The spermatozoa of such animals can be obtained from the epididymis for the genetic
availability. Epididymal sperm collection and preservation is one technique that can be
applied for preserving the genetic material of those animais.

Cryopreservation of canine epididymal sperm resulted in a significant reduction of the
sperm motility and viability (Hewitt er al., 2001). Prior to the freezing process, technique
for sperm collection may influence quality of the sperm and then affects the frozen-thawed
sperm characteristic (Concannon and Battista, 1989).

Prostatic fluid in dog or seminal plasma in other species supports sperm transportation
in female genital tract. Epididymal sperm has yet been contacted with the prostatic fluid or
serninal plasma results in the inability of such transportation. Therefor, a study on

epididymal sperm handling is a significant way to enhance the sperm capacity for
fertilizing an egg (Sirivaidyapong et al., 2000).



In conclusion, this study aimed to investigate the quality of epididymal sperm collected
by various methods and the effect of prostatic fluid on its quality.
The importance of the study may be able to provide a standard method to collect and

preserve epididymal sperm, this information will be useful for genetic preservation in dog
and exotic animals.

Materials and Methods

Experiment I; assessment of fresh epididymal sperm characteristics collected by
different methods

I. Animals

Thirty male dogs of various breeds aged from 1.2-7 years with the normal fertile history
were selected.

II. Prostatic fluid collection and preservation

Samples of prostatic fluid were collection by digital manipulation from another 12
fertile dogs by digital manipulation. All samples (pH= 6.3-6.7) were separately collected
following sperm collection and then processed for centrifugation at 600 x g for 20 minutes.
Subsequently, removed the supernatant, then, repeated the centrifugation and the
supernatant of the samples were collected. Samples of prostatic fluid were put in small

tubes (2 ml in each tube) and frozen at — 20°C. Before using of prostatic fluid, the sample
was inserted into 37°C waterbath for 5 minutes.

I Sperm collection and dilution

Cauda epididymides were obtained from those 30 dogs following castration. The
epididymides were randomly divided into 6 groups for sperm collection and dilution.

In group 1, fine needle was inserted through proximal vas deferens to flush | ml of
Phosphate Buffered Saline (PBS).

In group 2, 1 ml of TCM199 (tissue culture medium; M199 powder No.0887 Gibco
BRL U.S.A., Hepes No.H3375 Sigma U.S.A., NaHCO;, Penicillin and Streptomycin) was
used to replace the PBS in group 1.

In group 3, ! ml of Egg yolk Tris (EYT) extender (Sirivaidyapong et al., 2000) was
used to replace the PBS as in group 1.

In each group, let the fluid with sperm cells drop into a petri dish (Figure 1).

Figurel. Sperm is flushed through proximal vas
deferens using various media




Sperm from group 4, 5, or 6 was collected by repeated dicing or mincing of the
epididymides in petri dishes contained 1 ml of PBS, TCM199 or EYT, respectively.

IV. Sperm assessment

Sperm sample from each group was taken for the assessment.

Motility of sperm was subjectively assessed at 37° C under a phase-contras microscope
at sudden after collection.

Sperm viability (number of dead and lived sperm cell) was examined using Nigrosin-
Eosin stain.

Sperm plasma membrane integnty was assessed using hypo-osmotic swelling (HOS)
test by incubation of 0.1 ml of sperm dilution in 1.0 m! of 60 mOsmol fructose solution at
37° C for 45 minutes. Subsequently, a drop of solution was placed on a slide, covered with
a coverslip and examined under a phase-contras microscope (x 400). The percentage of
swollen or curled spermatozoa was determined as sperm cells with intact plasma
membrane (Jeyendran et al., 1984; Kumi-Diaka, 1993).

Experiment II; assessment of frozen-thawed epididymal sperm characteristics and the
effect of prostatic fluid

The samples from groups 3 and 6 were further diluted with EYT with 7% glycerol, then,
processed for freezing (Govette et al., 1996) and stored for 7 days before assessing of
sperm characteristics.

After thawing, each sperm sample was divided into 2 aliquots;

First aliquot was directed assessed for motility, viability and plasma membrane integrity
as mentioned.

The second aliquot was added with prostatic fluid (1:1) before the assessments.

Statistic Analysis

Data are expressed as mean + SD. Data were subjected to one way ANOVA and Paired
T-test. Differences in motility, viability and % of membrane integrity were considered
significant when P < 0.05.

Results

The epididymal spermn from groups 2 and 3 showed significantly higher motility than
that from groups 1, 4, 5 and 6 (means=SD: 81+8 and 83+6 versus 44+12, 39+8, 72+8 and
74x16 %, respectively). However, the sperm viability from only groups 1 and 4 were
significantly lower than that from groups 2, 3, 5 and 6 (45£10 and 44+8 versus 84+7, 81+
12, 82+11 and 7949 %, respectively, figure 2).

Sperm samples from groups 3 and 6 showed significantly declined in motility (20+13
and 20x8%) and viability (2716 and 24%12%) after freezing and thawing than those
before the cryopreservation but no difference between groups.

Interestingly, the frozen-thawed sperm aliquot that had been added with prostatic fluid
(1:1) demonstrated significantly improved sperm motility to 27+9 and 23+12% {groups 3
and 6). However, when the viability was assessed from those sperm groups, no difference
(26+8 and 24+5%) could be found (Figure 3).

The freshly epididymal spermatozoa from all groups showed high percentage of plasma
membrane integrity and the figures decreased dramatically in the frozen-thawed
spermatozoa, especially, in the aliquot added with prostatic fluid. (Table 1)
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Interestingly, an additional observation of the post-thawed epididymal sperm samples
incubation with prostatic fluid for 45 minutes found a remarkable decline in sperm motility
to 1243 and 745 %.

Hm1 ®H2 ®E3 H4 HES B§6

QOW

60 -

sperm (%)

30 -

g -

M otility Viability

Figure 2. The motility and viability of canine epididymal spermatozoa collected using 6
different techniques are demonstrated, a, b and ¢ indicate significant differences (P < 0.05).
Mean of epididymal sperm from 30 fertile dogs are shown.

Table 1. Percentages of swollen spermatozoa after incubation with hypo-osmotic solution
for 45 minutes are shown. Means+SD of 30 dogs are demonstrated; a, b, ¢ and d indicate
significant differences when P <0.05.

Group Percentage of intact plasma membrane spermatozoa
Pre-freeze Post-thaw Post-thaw (with prostatic fluid)

1 564" - -

2 92+3° - -

3 95+12° 32+5°¢ 12x7¢

4 58+8° - -

5 87+10° - -

6 88+7" 30+5°¢ 9+51




Bgroup 3 Mgroup 6

sperm (%)

pre-freeze post-thaw pre-freeze post-thaw

Motility Viability

Figure 3. The percentage of motility and viability of spermatozoa from pre-freeze,
frozen-thawed and frozen-thawed added with prostatic fluid are shown. Mean percentage
derived from 12 dogs and differences are indicated with a, b and ¢ (P < 0.05).

Discussion

The results of the study demonstrate that the motility of canine epididymal sperm affects
by the sperm collection methods. Canine epididymal spermatozoa collection using
technique of flushing through the proximal vas deferens (figure 1) results in higher sperm
motility than that using dicing technique, although, the techniques have no effect on sperm
viability. The dicing of cauda epididymis resulted in a high number of particles from the
minced epididymis and may affect the motility pattern of spermatozoa.

Sperm diluent used during the cumulative process of sperm affects spermm motility.
Phosphate Buffer Saline or PBS does not support sperm motility as do by TCM199 and
semen extender. Phosphate Buffer Saline appealed to impair the motility and viability of
epididymal sperm as shown from the results. Within a short period of time a, TCM199 and
Egg Yolk Tris Extender did not show the different effects on the sperm motility and
viability. Sperm diluent used during the cumulative process of sperm affects sperm
motility. Because the epididymal sperm does not contact with prostatic fluid, the diluent
used to extend the sperm may mainly affect the motility of either fresh or cryopreserved
sperm, not by prostatic fluid (Sirivaidyapong et al.,, 2001). However, the effect on those
sperm characteristics after a prolonged period after collection needed to be investigated.



Epididymal sperm from group 3 and 6 had been diluted with egg yolk Tris extender
which was a proper diluent for further freezing procedure. Although, the epididymal
spermatozoa diluted in TCM199 (group 2 and 4) also illustrated high motility and viability
as shown in previous report on canine ejaculates (Risopatrén et al., 2002), they could not
be directly process for freezing because of the improper property of TCMI199 for
cryopreservation. Therefore, this medium may be suitable for dilution of canine epididymal
sperm and storing at short period, then processing for further biotechnological purposes.

The epididymal spermatozoa in this expeniment exhibited relatively much higher total
motility than that showed in previous report (Hewitt et al., 2001), although that study
reported a progressive motility. Dicing the epididymides resulted in a large number of fine
particles and this observation found that spermatozoa always attached their head to those
small particles which may be the reason of this difference in motility.

Nevertheless, the frozen-thawed sperm also demonstrated the significantly decline in
either motility or viability. The motility and viability of sperm collected by fine needle
flushing did not different from those collected by dicing technique after freezing and
thawing may due to the extremely decrease in those characters.

Canine spermatozoa appear to exhibit much shorter post-thaw survival than
spermatozoa of other species and the progressive motility generally drops below 11%
within 1-4 hours of thawing (Concanncn and Battista, 1989).

High figures of standard deviation revealed wide range of differences in the rate of
motility and viability reduction in post-thawed spermatozoa of different samples. In this
respect, the individual differences of epididymal spermatozoa among dogs in response to
cooling (Yu et al., 2002) could be a reason.

The investigation of freshly collected epididymal sperm plasma membrane integrity
demonstrated high percentages of spermatozoa with intact plasma membrane as also shown
in a previous report (Yu and Liebo, 2002) using fluorescene staining assessment.

The plasma membrane integrity of epididymal sperm decreased significantly after
freezing and thawing process exhibited a higher number of membrane damage and sperm
dead from the procedure as showed in spermatozoa from ejaculates. Acrosome integrity
has been shown to be critical for the fertilizing ability of a spermatozoon and, in this
respect, the integrity of the acrosome of canine ejaculated spermatozoon has been shown to
decrease dramatically after freezing and thawing (Oettlé, 1986; Rodriguez-Martinez et al.,

1993). In contrast with a study reported that addition of autologous prostatic fluid to
frozen-thawed dog semen improved litter size, conception rate and pregnancy rate in
bitches (Nothling and Volkmann, 1993).

When the prostatic fluid was present, post thawed epididymal sperm motility increased
which was similar to other previous reports, in other species such as rabbit (Castellini et
al., 2000), and goat (Azerédo ef al., 2001), on the effect of seminal plasma on ejaculated
sperm motility.

Conversely, a long incubation period of post-thawed epididymal spermatozoa with
prostatic fluid duning the hypo-osmotic swelling test resulted in the tremendous decline of
spermatozoa with intact plasma membrane. From this observation, motility of the sperm
also greatly decreased after 45 minutes of the incubation. This may due to the direct effect
of extended duration after the sperm had been thawed or the effect of prostatic fluid on
post-thawed epididymal sperm plasma membrane which could not be found in the
cjaculates (Sinvaidyapong et al., 2001). The effect of prostatic fluid on membrane damage



seems to be doubtful since previous studies reported that some substances in seminal
plasma e.g. glutathione, may play a role in protecting human spermatozoa against oxidative
membrane damage (Lewis er al., 1997; Raiymakers et al., 2003).

However, spermatozoa and seminal plasma from different species may express diverse
characters. Incubation of spermatozoa from canine ejaculates with prostatic fluid and
cooled to 4° C resulted in the obviously decline of motility and detriment the sperm plasma
membrane (Rota er al., 1995). Study in bovine epididymal spermatozoa showed that
exposure of the spermatozoa to accessory sex gland fluid accelerated the death of sperm
cells (Way et al., 2000). In addition, the motility and capacity to fertilize oocytes in vitro of
mouse epididymal spermatozoa decreased with the presence of seminal plasma
(Tecirlioglu et al., 2002).

The current study suggested that proper diluent and technique for sperm obtaining can
yield significant higher motility and viability of canine epididymal sperm. Prostatic fluid
has a favorable effect on canine epididymal sperm motility in a short period of time but
then has adversely effect on the sperm characteristics after an extended peniod. Species
and individual differences are among major factors affected gamete cryobiology and have
to be cautiously concermned. The development of epididymal sperm cryopreservation
techniques and information of factors influenced in sperm quality could be applied to use
in genetic resource preservation either in canine or other exotic species.
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Introduction

Cryopreservation of canine epididymal sperm resulted in a significant reduction of the sperm motility and viability
(1). Prior to the freezing process, technique for spertn collection may influence quality of the sperm and then affects
the frozen-thawed sperm characteristic (2). This study aimed to investigate the quality of epididymal sperm
collected by varicus methods.

Materials and Methods

Cauda epididvmides were obtained trom 18 dogs of varicus breeds aged from ] 2-6 years following castration The
epididymides were randomly divided into © groups for sperm collecuon In groupl, 2 or 3, fine needle  as inserted
through proximal vas deferens to flush 1 ml of PBS. TCM199* or Egg volk Tns extender (EYT), respectivelv and
let the fluid with sperm cells drop into a petn dish. Sperm trem groupd, £ or 6 was collected by repeated dicing of
the epididvmides in petn dishes contained 1 ml of PBS. TCMI%S or EYT, respecuvely Moulity of sperm was
subjectively assessed at 37°C Sperm viability was examined using Nigrosin-Eosin stain The samples from groups
3 and 6 were further diluted with EYT with 7% glvcerol, then. precessed for freezing and stored for 7 davs before
assessing of sperm characteristcs

Results

The sperm from groups 2 and 3 showed significantly higher motility than that from groups 1. 4, § and 6 {means=SD-
81+8 and 836 versus 44x12, 39+8 72+8 and 74216 %%, respectively) However, the sperm viability from only
groups 1 and 4 were significanty lower than that from groups 2, 3. 5 and & (4510 and 44=8 versus 84=7 81=12.
82+11 and 79£9 %, respectively} Sperm samples from groups 3 and & showed significanilv declined in motitity
(20%13 and 2028%) and viability (2716 and 24=12%) after freezing and thawing than those before the
cryopreservation but no difference between groups

Summary and discussion

Flushing through the proximal vas deferens for canine epididymal sperm collection results in higher sperm motility
than that using dicing technique, although, the techniques have no effect on sperm viability Sperm diluent used
during the cumulative process of sperm aifects sperm moulity It can be suggested that proper diluent and technique
for sperm obtaining can yield significant higher moulity and viability of canine epididvmal sperm
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* M199 powder No.0887 Gibco BRL U S A+ Hepes No H3375 Sigma US A+ NaHCO: + Penicillin +
Streptomycin
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