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Abstract. The present study has the aim of evaluating thériggation effects over canine semen. The
main objectives are establishment of the four deigi@tion regime (650xg/2min., 650xg/5min., 150@&wmin.,
1500xg/5 min.) effects upon spermatozoa by estahlisof quantitative and qualitative losses of spenzoa in
centrifugation stage. Centrifugation regime 150895 minutes showed the lowest losses of sperrpatoz
4,42%. A short semen centrifugation time (2 mingasrelated to a higher motility percentage. Céungation
regime 650xg for 2 minutes is the most suitableeunithe aspect of spermatozoa morphological integrit
maintaining. The functional integrity of the spetoma membranes is less affected by the shortiftegation

time.
INTRODUCTION

Centrifugation immediately after sperm collectih a common method to remove
prostatic fluid that is unsuitable for preservinggdsemen at 4°C and exerts harmful effects
upon the spermatozoa during the freezing processS(termatozoa from mammals showed
different sensibility to centrifugation. While thiat, human(3), and mouse (7) spermatozoa
have been showo be very sensitive to mechanical and centrifigales, spermatozoa from
equineand bovine (2,4) are somewhat less sensitive ttiftegation. This fact indicates that
species specificity is very importamwith respect to spermatozoa injury caused by
centrifugation (1). It seem necessary to estaldistoptimal centrifugation regime for sperm
preparation techniques correlated to the speciesed¥er, centrifugation increases reactive
oxygen species (ROS) formation in semen. High &wlROS are associated with sperm
membrane injury through spontaneous lipid peroxtatvhich may alter sperm function (6).

Cryopreservation protocol analysis of dog semerkemaevident the presence of
numerous variables of every processing stage ofe¢heen. The first unconcordance revealed
in the attempt of determining the variation pararetof each work stage, was the stage
specifying and succession in a general schememérsgrocessing by cryopreservation. In
most protocols in semen processing by freezingtribegation is included as a first
processing step. It was noticed the tendency sfiittluding as a cryopreservation current
step - with the object to remove prostatic fluidjt bn a heterogeneous manner, with
centrifugation parameters (force/speed and timey \hbfferent as values and mode of
expression as well (ex. g-force or rpm) and withcooversion possibility, because of the lack
of specifying referring to the technical parametefsthe equipment used for a certain
centrifugation. These aspects create difficultiesti® impossibility to compare different
research results. The absence of a centrifugatamanpeters standard in canine species
generates a randomly specifying of centrifugatiarameters or direct taking-over from other
study.
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In this way, the present study has the aim of eatalg the centrifugation effects over
canine semen. The main objectives are establishofahie centrifugation parameters effect
(g force and time) over spermatic cell by estaltiglof quantitative and qualitative losses of
spermatozoa in centrifugation stage.

MATERIALS AND METHODS

Six clinically healthy dogs, aged 2-5 years, wesedufor semen sample collection.

Semen collection. Semen was collected by digital manipulation ofipem the presence
of oestrus bitch. The sperm rich fraction was @téd separately, into warmed glass tube.

Semen evaluation. Immediately after collection were assayed: volur@centration,
motility parameters, morphology, and membrane mtygihe concentration of spermatozoa
and motility parameters were analyzed by CASA systdVOS- Hamilton Thorne
Biosciences, USA) usetihimal motility software.

Sperm morphology was evaluated using a light maops, by counting 200 cells in a
smear staining with Spermac. The percentage of &iiaormalities for each sample was
calculated.

Integrity and functional capacity of spermatozoanhene were determined trough
hypo-osmotic test, by placing 0,1 ml sperm fractioio 1 ml hypo-osmotic medium consist
of 75% fructose (150mosmolXl and 25% sodium chloride (150mosmdixand maintaining
to 37°C for 30 min.

Sperm centrifugation. Four centrifugation regime variants were establishTable 1.
The 24 sperm samples were centrifuged using Helttiakiersal 320 centrifuge.

After centrifugation was removed the supernataomf each sample and was
determined it's volume. Next, it was determined tt@ncentration of spermatozoa in
supernatant and calculated the losses of sperm loglsupernatant removal. The sediment
was diluted and evaluated for the following sperarameters: motility, morphology and
membrane integrity. The same techniques were usetkscribed at sperm evaluation after
collection.

Table 1
Regimes of centrifugation and corelation beetwdorée and RPM
Nr. | Regime of centrifugation (G) Regime of centrifugat{iRPM)
crt.
1. 650xg / 2 min. 2620 rpm/ 2 min.
2. 650xg / 5 min. 2620 rpm /5 min.
3. 1500xg / 2 min. 3980 rpm/ 2 min
4, 1500xg / 5 min. 3980 rpm /5 min

RESULTS AND DISCUSSION

Sperm parameters (concentration, motility, morpgpl@and membrane integrity) of
second fraction of the ejaculate, immediately aftdlection are presented in Table 2.
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Fresh semen parameters

Table 2

Volume | Concentration| Number of Total Progresive | Morphology Membrane
Nr. | Case | fraction | (x10%/ml) spermatozoa| motility (%) | motility (% normal integrity
crt. Il (ml) (x10P) (%) spermatozoa) | (% swollen
sperm)
1 A 1,95 136 265.2 72 53 70 80
2 B 3,1 271.,8 842,6 93 66 91 92
3 C 1,3 93,3 121,3 60 36 68 80
4 D 1,3 222,4 289,12 63 37 74 85
5 E 2 454.,8 909,6 87 61 84 81
6 F 2,2 293,4 645,5 80 59 77 94
7 Y + | 1,98+ | 245,28+ 561,62+ 75,83+ 52,00+ 77,33+ 85,33+
SD 0,67 128,44 344,68 13,17 12,71 8,76 6,25

The quantitative losses after centrifugation (ls¢rm by supernatant removal) for the
four centrifugation regimes used, are presentédliie 3.

Table 3

Means values of spermatozoa loss by supernatgsgndent upon centrifugation regime (g x force £lim

Case Centrifugation force Centrifugation force
650 x g 1500 x g
Lost spermatozoa (%) Lost spermatozoa (%)

2 min. 5 min. 2 min. 5 min.
A A 6,32 A 7,25 A 7,48 Ay 6,74
B B 14,00 5, 14,2 5, 11,3 5, 8,2
C Cl 4,58 <, 2,58 ‘s 1,40 < 0,62
D b, 11,30 b, 9,20 b, 2,89 b, 2,62
E E 2,55 5, 2,29 5 1,67 E, 1,46
F F 12,14 5 9,99 M 8,12 T 6,87
Y +s 8,48 + 4,62 7,59 + 4,59 5,48 + 4,07 4,42 + 3,23

The results analysis regarding the effect of déifercentrifugation regime on the sperm
loss, reveal the following aspects:
- The centrifugation force influence the numberspermatozoa loss by supernatant;
centrifugation at 1500 x g showed less loss ofrepwzoa as compared to centrifugation at
650 x g, in both time variants: 2 min. -fig 1 a@dnin. - fig 2 .

=

A

Fig.1. Effect of two centrifugation force (650xg
and 1500xg) for 2 minute, on the sperm loss by

B

supernatant

C

D

E F

Elot1,650xg 12
Olot 3, 1500 x g X

o N B » ® O

A B

c D E

supernatant

B lot 2, 650 xg
O lot 4, 1500 x g|

A _=am Sam Sam S

F

Fig.2. Effect of two centrifugationrée (650xg
and 1500xg) for 5 minute, on the spkrss by

-The time of centrifugation influence, also, themher of sperm cell loss by
supernatant; 5 minute to centrifugation showed lesmerical loss than 2 minute to
centrifugation — fig. 3 and 4.
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to 650xg , on the sperm loss by supgarmta to 1500xg, on the sperm lossupernatant

-Centrifugation regime 1500xg for 5 minutes detewxal the best recuperative rate of
spermatozoa on centrifugation semen.

Total motility values asses by computerized senmatyais after centrifugation, register
a decrease of approximately 15%. A short centrifogaime (2 min) is correlated to a higher
percent of the total motility —Table 4. There areangnificant differences between samples
centrifuged with 650g or 15009, at the same cegafion time — fig. 5 and 6. We found out
just differences between sperm samples from diftengales, which confirm the implication
of individual factor to the stress inducted by was procedures on spermatozoa.

Table 4
Total motility (% of motile spermatozoa) after specentrifugation
Case Centrifugation force 650 x g Centrifugation force 500 x g
Total motility (%) Total motility (%)
2 min. 5 min. 2 min. 5 min.
A A 59 " 46 "3 61 D 46
B 5 90 5, 89 5 87 % 84
C < 44 < 46 < 39 <, 36
D ° 61 5, 51 P, 61 O 57
E El 68 5 65 5 72 5 71
F F 50 P 48 P 66 7 64
X +5 62+16,11 57,5+17,00 64,33+15,74 59,66+17,28
90+ 90 :L
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Fig. 5. Motility after centrifugation for 2 min. Fig. 6. Motility after ceifugation for 5 min.

The morphological analisys of spermatozoa aftetrfegation points out an increase of
abnormalities percentage. The main abnormally tgtected were: head detached from tail,
broken tail and loss acrosome. Using different rifeigfation parameters revealed a higher
percentage of spermatozoa with a normal morphaloggse of 650 g for 2 minute regime:65
% - Table 5. Both variable of centrifugation (fore@d centrifugation time) have direct
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influence over spermatozoa morphological integiibyyer values of time and centrifugation
force was associated with minimal sperm damagg # &nd 8.

Table 5
Sperm morphology after centrifugation
Case Centrifugation force Centrifugation force
650 x g 1500 x g
Morphology (% normal spz) Morphology (% normal spz)
2 min. 5 min. 2 min. 5 min.

A Ay 60 ", 57 " 52 Ay 50

B 5 76 5, 71 5, 71 5 65

C < 56 5 52 < 48 < 37

D P 66 P, 56 P, 56 ®, 49

E 5 73 5 70 5 61 5 58

F F 59 F 55 5 52 Y 48
Yi s 658,09 60,16+8,18 56,66%8,28 51,16+9,53
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Fig.7.Sperm morphology after centrifugation for thhm Fig.8.Sperm morphology after centritign for 5 min

Functional integrity of spermatozoa membranes $s laffected by a short time of
centrifugation — table 6. This conclusion is in cordance to the results obtained by
Shekarriz and col.(6) after human semen centrifagadt 200 xg and 500 x g for 2 and 10
minute. Their recomandation for a shorter cengation period of the semen is based on the
observation that the lowest values of ROS werestegd in the 2 minute centrifugation case.

Table 6
Membrane integrity (% swollen spermatozoa)
Case Centrifugation force 650 x g Centrifugation force 500 x g
Membrane integrity% swollen spermatozoa Membrane integrity% swollen
spermatozoa)

2 min. 5 min. 2 min. 5 min.
A Al 50 A, 49 A 55 A 53
B 5 60 5 65 5, 67 5, 61
C < 39 < 35 < 46 <, 45
D P 60 P, 58 P, 63 °, 52
E El 51 5 52 5 68 5 60
F F 68 F 61 A 70 FY 67
X+s 54,66t10,15 53,3210,70 61,56:9,26 56,3%7,84
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CONCLUSIONS

Centrifugation parameters influence the spermatoZoases in supernatant.
Centrifugation regime 1500xg for 5 minutes showeallbwest losses of spermatozoa: 4,42%.
A lower semen centrifugation time (2 min) is coated to a higher motility percentage.
Centrifugation regime 650xg for 2 minutes is the singuitable under the aspect of
spermatozoa morphological integrity maintaininge Tanctional integrity of the spermatozoa
membranes is less affected by the short centriimigime.

The quantitative and qualitative losses registattetthe centrifuged semen, correlated to
the physiological particularities of canine ejataa which allow separate collection of the
ejaculation fractions, make us question about thelusion of spermatic fraction
centrifugation, as necessary step in dog semermpgervation protocols.
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