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Summary: The aim of this study was to evaluate the effects of the glass wool filtration on motility and morphology
of post-thaw quality of dog semen Two German Shepherd Dogs were used as material. Ejaculates were diluted with
Tris-citric acid-egg yolk and Sodium citrate-egg yolk extendelslatatio including a final 4% glycerobncentra-

tion. Semen were frozen in 0.5 ml straws and thawed in a water battCafioBBO sec. Pasteur pipettes were used

as columns. Each column was constructed with 20, 40 and 80 mg glass wool and at 2, 3 and 4 cm heights, respec-
tively. Filtrates were examined before and after filtration for motility, acrosomal, other and total defects. When the
filtration methods were compared, the highest improvement percentage in motility was found in column filled with

40 mg glass woolOn the other hand extenders did not have any effect on motility and other morphological defects.
But significantly interactions were found between spermatological parameters and filtration techniques. In conclu-
sion, glass wool filtration techniques could be used successfully for filtration of frozen-thawed dog semen.
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Dondurulmus-Cozundirilmils Kopek Spermasi Uzerine
Glass Wool Filtrasyon Ydnteminin Etkisi

Ozet: Bu calsmada dondurulmgcozindirilmi kdpek spermasinini motilite ve morfolojisi tizerine glass wool
filtrasyon yonteminin etkilerinin agairiimasi amaclanmgtir. Materyal olarak 2 adet Alman ¢oban kgipleullanildi.
Ejakulatlar Tris-sitrik asit- yumurta sarisi ve Sodyum sitrat-yumurta sarisi sulandiricilari ile finalde %4 gliserol
icereceksekilde 1.1 oraninda sulandirildilar. Sperma 0.5 ml.lik payetlerde donduruldiG/#k35u banyosunda 30
sn’de ¢ozundurulduler. Kolon olarak pasteur pipetleri kullanildi. Her bir kolon 20 mg, 40 mg ve &ringgnda

ve sirasiyla 2, 3 ve 4 cm.lik gslikten olusturuldu. Filtratlar filtrasyon 6ncesi ve sonrasinda motilite, akrozomal,
diger ve toplam defektler yoninden muayene edildiler. Filtrasyon yontemleriaktanldiginda, en iyi motilite ve
ilerleme ylizdesi 40 mg.lik glass wool’dan @lo kolonda bulundu. Bér yandan sulandiricilarin motilite vezdr
morfolojik defektler tizerine herhangi bir etkisinin olmadsaptandi. Fakat filtrasyon teknikleri ile spermatolojik
Ozellikler arasinda 6nemli ki bulundu. Sonuc¢ olarak, dongigbzindurilmé képek spermasinda glass wool
filtrasyon teknginin bagarili bir sekilde kullanilabilecgi sonucuna varilngtir.

Anahtar Kelimeler: Donmu képek spermasi, glass wool, filtrasyon.

Introduction method, glass wool filtration and glass bead fil-
tration have been used for separating non-motile
Good quality spermatozoa are always de- and dead spermatozoa from huftai**2°?%and
sired for cryopreservation, artificial insemination bovine semeit’*%*%2 The main purposes of
and in-vitro embryo production. Many techniques several sperm selection methods have been re-
such as percoll density gradients, swim up ported to obtain highly motile spermatozoa and
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increase the yield and characteristics of sper- by digital manipulation in the presence of teaser
matozoa. Dead and abnormal spermatozoa reducéitch. Three ejaculates were obtained from each
the fertility rate on artificial insemination proce- dog during 2 weeksSemen samples were diluted
dures and they have adverse effect on companionwith Tris-citric acid-egg yolk (T-EY; Tris hy-
cells’®® Pereira et &t reported that glass wool droxymethyl-aminomethane 36g/l, citric acid 19
filtration is a useful means of eliminating a pro- g/l, fructose 0.5 g/l, egg yolk %20 (V/V)) and
portion of the immotile spermatozoa. Because Sodium-citrate-egg yolk (SC-EY; sodium citrate
motility is an essential criteria to achieve good 14.5g/l, glucose 12.5 g/l, glycine 9.3g/l, %20
fertilisation. (VIV)) extenders 1:1 ratio including final concen-
Dog semen Should not possess more thantration 4% glycer0|. T-EY and SC-EY eX'[enderS
20 to 30 % abnormal spermatozoa to achieve contained 20% (v/v) egg yolk. Diluted semen
optimum fertility*®. The fertility of dog semen samples were frozen in 0.5 ml straws. Straws

before and after freezing thawing is based on frozen semen from three ejaculates were pooled
parameters of semen quality such as motility, in two different canisters according to extenders.

percentage of normal acrosomes and morphol- Straws were thawed randomly from two canisters
ogy*>. according to extenders and filtered for three filtra-
Previous studies were undertaken as to tion groups (20, 40 and 80 mgjotal 28 straws
compare the efficiency of sperm selection meth- (9,9 and 10 straws; 20 mg, 40 mg and 80 mg,
ods on frozen-thawed bovine semen but practi- respectively) were thawed in water bath aiC37

cally there washo data demonstrating the effect
of glass wool filtration on frozen-thawed dog
semen motility and morphology

Chandrahanan et “ateported anincrease
from 77.5% to 87.2% in good quality and 61.3%
to 76.9% in poor quality crossbred bull semen
after filtration through a glass wool column of a
height 2 cm. The increase in motility from 43% to
62% in frozen-thawed bovine semen was lower
than reported by Maki-Laurila and Grahdmwho
obtained 85% to 95% motility after filtration of
fresh bovine semen which had rates of the motil-
ity was 30% to 40% before filtration. But no data
demonstrated the effect of glass wool filtration on
frozen-thawed dog semen motility and morphol-
ogy.

The objectives of this study were the ef-
fects of the glass wool filtration on motility and
morphology of frozen-thawed dog spermatozoa
and efficiency of the filtration columns in im-
proving semen quality.

Materials and Methods

Animals:

Two German Shepherd dogs were used in
this study. Their fertility and health were knawn

for 30 sec in this study. To separate the motile
spermatozoa, frozen- thawed dog semen was
filtered though the glass wool (Glass Wool Fiber,
Sigma) columns. Pasteur pipettes were used as
columns. Three types of filtration columns were
used. Each column was constructed with 20, 40
and 80 mg glass wool weight and at 2, 3 and 4 cm
heights, respectively. Then columns were rinsed
one times with 0.25 ml 0.9% NacCl solution to
remove loose glass wool fibres and other parti-
cles. After filtration, filtered semen samples were

collected in tubes at 8C. Before and after filtra-

tion semen samples were examined for motility,
acrosomal, other (head, mid-piece and tail) and
total morphological defects. The percentage of
progressively motile spermatozoa was estimated
by microscopic examination at X400 magnifica-
tion on pre-warmed slide. The percentages of
acrosomal, other and total morphological defects
were evaluated after staining witksiemsa.
Thereafter, a total of 200 spermatozoa per slide
were examined under light microscope (X1000)
to study the sperm acrosome, other and total mor-
phological defects.

Improvement percentage determination
The percentage of improvement in motility,

The dogs had been sexually rested for at least agcrosomal, other and total morphological defects

week before the study.

Semen processing, freezing and filtra-
tion:

Good quality ejaculates (at least 80 % mo-
tility, less than 20% morphological abnormalities)

were collected from two German Shepherd dogs

as a result of treatment with sperm selection
methods was calculated according to:

Semen parameter after treatment —
semen parameter before treatment
Semen parameter before treatment

x 100




Statistical analysis:

Statistical analysis of data was performed
by ANOVA (SPSS, 10.0). Significance between
treatment methods was determined by the “Least
Significant Difference” method. All data are pre-
sented as mean £ SD.

Results

Motility, other and total morphological de-
fects before and after filtration are given in Table
I. Effects of extender, weights of column and
their interaction on the semen parameters were
shown in Table Il. There were no significant dif-
ferences in motility rates of frozen-thawed semen
before filtration. On the other hand, the highest
motility (69.12£2.5%) was found with 40 mg
glass wool column (p<0.05) when 20mg, 40mg
and 80 mg glass wool colums were compared
after filtration.

Acrosomal and total morphological defects
were significantly decreased after filtration. But
morphological defects were not change according
to filtration techniques (Table I) .On the other
hand there were statistically significant differ-
ences in other morphological defects@R5) in
before filtration between 40 mg and 80 mg of
glass wool columns.

Table 1. Moatility, Acrosomal Defect, Other and
Total Defects Before and After Filtration
and Improvement Percentage in Function
of Different Columns. Data Expressed as

mean +SD
n
Semen parameter  (thawed Columns fﬁatfgggen m@;ﬁ;n
straw)
9 20mg  51.37+2.5% 61.94+2,589
Motility (%) 9 40mg  46.11+2.5% 69,1242 54
10 80mg  49.50+2.44 60.50+2.482
A | 9 20mg  18.20+1.3% 12.35+1.3%
crosoma
Aa Ab
defect (%) 9 40mg  19.20+1.3% 13.0+1.3
10 80mg  20.04+1.2% 13.88+1.2%
o holocical 20mg  9.90+1.1%8a 8,0+1.14
er morphologica
defect (%) 40mg  13.10+1.1% 10.3+1.1%
10 80mg 9.80+1.1B2 8.1+].1%
Total holocical 9 20mg  28.13+1.7A2 20.36+1.7A0
otal morphological o "
defect (%) 9 40mg  32.30+1.7A 23.3+1.7
10 80mg  29.83%1.6% 21.98+1.6%

ab Different superscript letters in  the same row indicate
significant differences €0.05
AB Different superscript letters in the same column within

same characters indicate significant difference® 5
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The highest improvement percentage in
motility was found in column filled with 40 mg
glass wool (Figure 1). There were no significant
differences in improvement percentage of acro-
somal, other and total morphological defects in
all glass wool columns (Figure 1).
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Figurel:
Improvement Percentage of All Semen Parame-
ters According to Weights of Column

There were no significant interactions be-
tween extenders and filtration techniques in all
spermatological parameters. But significantly
interactions were found between spermatological
parameters and filtration techniques (Table I1).

Table Il. Effect of Extender, Weights of Column
and Their Interaction on the Semen Pa-
rameters (ANOVA). Data Expressed as

mean +SD

Motility AD OMD TMD
Extenders NS * NS *
Weights of column b b * b
Extenders x weight NS NS NS NS
of column
* P<0.05 ** P<0.001
AD=Acrosomal defect, OMD=0ther morphological defect,
TMD=Total morphological defect

Discussion

In this study, it was found that glass wool
filtration method might have successfully used on
frozen-thawed dog semen. Percentage of motility
and morphological defects (acrosomal and total)
were significantly decreased after filtration. This
result indicated that glass wool filtration tech-
nique was increased to potential fertility of se-
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men. Linde-Forsbertf*’ reported that there is a
strong relationship between fertility post thaw
motility and the percentage of normal acrosomes.

From the results of this study, we conclude
that glass wool filtration method might be useful
for the separation of motile spermatozoa from
frozen-thawed dog semeiRotential fertility is
low in dog semen when a high percentage of

spermatozoa have primary and secondary abnor-

malities**# In this study, glass wool filtration
proved to bequite effective in morphologically
abnormal spermatozoa. (acrosomal and total
morphological defects). Glass wool columns ef-
fectively reduced acrosomal and total defects.
Similar reduction of this abnormalities after glass
wool filtration has been previously reported in
bull**2433%35 talliorf®* and mouse.

Our results indicated that glass wool filtra-
tion improved the after filtration motility as well
as the percentage of spermatozoa with normal

affected from the height and diameter of the col-
umn. These findings were in agreement with re-
sults reported by Cisale etaResults of present
study demonstrated that post-thaw quality of dog
semen was greatly improved after filtration. In
our study indicated that the glass wool method
was simple but effective.

Anzar & Graham and Fernandez et “al
have proposed that retention of spermatozoa in
filtration columns depends fundamentally upon
individual sperm motility and on the characteris-
tics of the fluid in which the spermatozoa swim.

In conclusion, after filtration, the filtered
spermatozoa have significantly better progressive
motility. The glass wool method is promising
technique for selecting motile cryopreserved dog
sperm and this method resulted in greater sperm
percentage motility and greater percentage nor-
mal morphology. Such a method may have clini-
cal use for semen preparation to intrauterine in-

acrosomes and reduced abnormal spermatozossemination and in-vitro fertilisation and may be

compared with before filtration. Acrosome integ-
rity is one of the main parameters in evaluation of
fertility in dogs?. Acrosomes include hydrolytic
enzymes necessary for oocyte penetratidn

an alternative for improving the low quality of
fresh and frozen-thawed dog semen.
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