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ABSTRACT

This study aimed to determine the effects of different centrifuging protocols (different rotation and time) on Caspian
horse sperm characteristics. In this study, semen samples from four healthy adult Caspian pony stalian were collected
using an artificial vagina and then diluted in milk phosphocaseinat based extender. Then semen samples were divided
into seven equal parts, which part assigned to treatments including centrifugation treatments (500xg, 1000xg and
2000x%g each for 4 and 7 minutes) and without centrifuge (control). Cooling of treatments were done at 0, 24 and 48
hours after centrifugation. Sperm motion characteristics, viability and percentages of healthy sperm were assessed.
The results showed that motility, viability and percentages of healthy sperm reduced in 2000xg treatments (p<0.05).
Stored sperm in 500xg and 1000xg treatments had better quality compared to control group (p<0.05). In addition,
compared to 2000xg treatment, in 500xg and 1000xg treatments a less recovery rate was observed (p<0.05). In
conclusion, Caspian horse's semen in treatment with centrifuging for 7 minutes at 1000 g, showed better result.
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1. Average path velocity
2. Sperm track straightness
3. Straight line velocity
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Table 1. Effect of (Lsmeans + SEM) different times of cooling on characteristics of Caspian stallion’s sperm

Time of cooling Total mobility Progressive motility Viability Hypo-osmotic swelling test
(Hour) (%) (%) (%) (%)
0 85.31° 55.40 2 69.71° 72.22°
24 76.31° 47.25° 63.45° 65.60 °
48 7422 ° 41.37 ¢ 57.22° 56.31 ¢

PS4 0) $5ls Sls e BB (i)l KN S e slad > a5 ol S5l sabC
abc: Means that do not have common letter are statistically significant (P < 0.05).
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Table 2. Comparing (mean + SEM) Caspian stallion’s total sperm motility indifferent treatment of centrifuging and cooling

Treat (Minute x Rotation rate) Hour 0 Hours 24 Hours 48
500%4 87.8 +3.42° 84+ 2° 81.6+2.07°
500%7 87.4+ 1342 83.2+3.70° 80.2 £3.96 °
1000%4 89+ 1.87° 83.6+2.07° 79.6 £2.07 @
1000%7 88+ 0.70* 86.2+0.83 * 80.2+1.30 %
2000%4 88.2+2.04% 86.2+1.09 2 81.4+.1.96°
2000%7 69.6%+ 6.54° 61.6+6.87° 55.6 £5.41°
Without centrifugation 8724+ 228% 70.4+ 44.15° 61+2.64 °

(P 0) 3 s s sine B 8 Sl 5 e glais > a5 lapSile abe

abc: Means that do not have common letter are statistically significant (P < 0.05).
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Table 3. Comparing (mean + SEM) Caspian stallion’s sperm progressive motility after centrifugation and cooling

Treat (Minute x Rotation rate) 0 Hour 24 Hours Hours
4X500 56.8+ 4.322 49.6+3.84 2 448+3.42 "™
7%500 57.4+3.91°% 53.2+4.81° 47.6+5.07 ®
4X1000 56+ 3.93° 49.24+3.34 % 44.4 +456
7%1000 57.2+3.27* 52.44+3.50 ° 514 458"
4X2000 52.8 £3.81° 43.4+350° 39.8+3.56 ¢
7%2000 51.8+ 4.81° 414254 " 30.6+1.94 ¢
Without centrifugation 55.8+3.76 424254 ° 34.4+ 3431

(P 0) 53 s I sine B o oSl S e (5las > a5 loy o Kilee sabC

abc: Means that do not have common letter are statistically significant (P < 0.05).
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Table 4. Comparing (mean + SEM) Caspian stallion’s sperm viability after centrifugation and cooling

(Minute :szttation rate) OHour Hours 24 Hours 48

4X500 7443747 67.6+4.82 2 65+6.40 ?
7%500 74442 67.4+5.45 2 63.2435.63 2
4x1000 724+ 782° 66+10.36 * 61.24+12.27 2
7X1000 72.8+2.68 ° 68.4+2.96 ° 63.6+4.77 ¢
4%2000 72+4.06 ¢ 66.8+6.41 ° 58.6+7.36°
7%2000 51.8+6.72° 44.8+7.25° 37.6+8.32°
Without centrifugatio 71+2.44 7 63.2+1.30 ° 51.4+1.15°

(P 1+0) 33l fs s LS 15 il 5 s lad > a5 _ylaSile e

abc: Means that do not have common letter are statistically significant (P < 0.05).
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Table 5. The comparing (mean + SEM) Caspian stallion’s sperm membrane integrity after centrifugation and cooling

(Minute le;iitation rate) Hour 0 24 Hours 48Hours
500%4 75.4+4.03 @ 70.445.59 ® 64+4.41 %
500%7 77+3.93 2 73.2+4.56° 665.14°
1000%4 74.2+ 4.14%® 69.4+2.88 ® 64+3.74 ®
1000%7 76.44+3.50 72.2+4.43% 67.2£1.92 ¢
2000%4 71.243.96° 65.243.03° 58.8+ 1.64°
2000%7 57.6+2.07 ¢ 49.2+4.26 ¢ 32.4+6.61°

Without centrifugatio 72.8+ 4.65® 59.6+12.21 ¢ 41.8+8.01 ™

(P 0) 33 s I sine B o oSl S e 5las > a5 lag o Kilee sabC

abc: Means that do not have common letter are statistically significant (P < 0.05).
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Table 6. The Percentage of Caspian stallion’s sperm recovered after centrifugation

Treat
(Minute x Rotation rate)

Percent of recovery

Control
4 x 500

7 x 500
4x1000
7 x 1000
4 x 2000
7 x 2000

100°
44.49+3.66"
55.06+£2.38°
2.98+ 62.4¢
75.8942.14 ¢
78.48+1.56°
89.53+4.31°

P/ 0) &l o gime BB (i)l eSS S i sl 8 > a7 oo, Silee :abC
abc: Means that do not have common letter are statistically significant (P < 0.05).

ol 133 el S 55 5,k b a5 (ROS
Bis e slewdl ol jen a4 o0 il 51 e a5 )lo
Voo Vo) Lz e 00 sem 5l sl
2 iz il b Seh le o5 amsge e
594 5l (Aurich et al., 2005) ailw p ol ol
Sde 4 Ver 90 L g ddBo 00 Do 4y P je0 b
LE) MT [eeW] (Pagl et al., 2006) wo 0o
u;‘ C;Lu Lol 0l f).,....:‘ Ceodlos 9 ‘;Lomb)
S Yl sleygo b skl amsioe oLt imghy
Bl (aads ¥V o Verexg g ) O
bopoel 008 G o s a5 (e slondly
VE oo 03,5 0 5l g 5 9 0k 8l Sl
uﬁb)b Qo )0 L)‘“'Qs)" g)“ o ol oid el FA 9
ol ok il slag s B L )53 el o]
598 il 3l Gl poyel Gloasl IS as o 00/ F
A0 oo b dmlie ;o 23LL Gliee (ol 092
FO-xg ¢ (1FY) aiBo 00 Do 4 e oxg slo )0 b
Cochran ) cusls B! (1Y +) aids o3l Sowe 4
30 sy ol cdlsl as e o ol (et al., 1984
@9 @l px> b Gl ) Ghegn ol b amlie
T le o9 BT Y-Igve W TR WA T

L)
4 el e ile (e 3B lagm Sl (S
Wlod,S 5,15 1) ol sl S 55 3 (el (sl
> » (Cochran et al., 1984; Jasko et al., 1991)
Hloodi; 5 S5 i il Sl ke b S0
Ferre et al., 2004; Jasko et ) &los,S5 3,155 o yus!

357wl gyl S S o0 Jieghs opl o (al 1992
loo jo cels FA o VF o a5 40,5 05 3l
B O b ) slalad o usede dx,0 0
AL wals jles b Ll el plas gl s
Sy eismed (PSH/00) asils (gl g
FA 5 VF Cow 4y 0,5 0 10l Cod oig, i
Sy el FA 4 Y 51 o g 285 18 celo
Ot A3 Y 0 590 Verexg jled (oS
o ol plaisl ogx @ I, odig, s S,
Voo Dae 4 Qe exg jeo bl oald@3; (S o
ool S5 00 GaalS g Wo S Sek il adids
(Ferre etal., 2004) ais S5 5,155 598 yiil 5l s
sl losl) o & p el S 25 53 palS ) oase
,o (reactive oxygen spicies: ROS)  y5.uST ol
L .(Parinaud et al., 1997) 05 5 oy (o slowsdly
el FA @ cell Y 51 0,8 0 oloy (a5l
shlol slojle dan o ol Baig ity S0
S JSesl; a5 olej utiS b el asily pals
Ol ol go Gl (e slowdly o (5T S5
o o ledly 5 38T ST la IS0l
Pl i Oy slaasl (Ggmlansh) iolus]
oeals Jlis 4 by oo el slae Jlgy g ool
Oliss 9 Mo Rl prl S5 slas g,



FAY w337 el ol SS9k il e Sla by, b 0] e 5 )98

s 55 g 5L (slaygo b1y 535 canl e
0,5 Gemyile SYL Cdbil sy bog el
50l g Jle jo @Sl 4 ax gl uisen
sonlive g ,2aS Wl oyl § 5 ymie &5l Lo
2 Setnyile oS 285 A ()l oo oplplo Wl
N o ISV SRR P

sl

Sl Rl
Songr 9 Ol5 Mol T 0 a5 Jlke den
Ges ol gzl o 1y b as jens el Cladys
80,5 oo Sloyud g Sis s S )k

P Gk 29y @l (Gipgh ] 0 sy e
Wl B> (1984) Cochran et al. s.a> b awslis

ol Bd> g9, @La 30 (6 b oSl A o
cde il oals cBlL do o el coge 45 el
walids o pwypm Cdll ws s o S Ko
oolatul 0,50 calizee sla oy, Judo 4 ol sl

S0l Sl (h)led gl

bl 800E88, (S O Gloo)p HL
Syl Frexg g Yeexg gen il gleyes
Olse wlo lis Giaghy ol mls Ll 0sd o

REFERENCES

1.

2.

3.

10.

11.

12.

13.

Aitken, R. J. (1995). Free radicals, lipid peroxidation and sperm function. Reproduction, Fertility and
Development, 7(4), 659-668.

Aurich, C. (2005). Factors affecting the plasma membrane function of cooled-stored stallion
spermatozoa. Animal Reproduction Science, 89(1), 65-75.

Brinsko, S. P., Crockett, E. C. & Squires, E. L. (2000). Effect of centrifugation and partial removal
of seminal plasma on equine spermatozoal motility after cooling and storage. Theriogenology, 54(1),
129-136.

Cochran, J. D., Amann, R. P., Froman, D. P. & Pickett, B. W. (1984). Effects of centrifugation,
glycerol level, cooling to 5 C, freezing rate and thawing rate on the post-thaw motility of equine
sperm. Theriogenology, 22(1), 25-38.

Ferrer, M. S., Paccamonti, D., Eilts, B. E., Lyle, S. K., Aljarrah, A. H. & Devireddy, R. V. (2004).
Improvement of sperm recovery rates after centrifugation of stallion semen. In: Proceeding of Annu
Conf SFT/ACT.

Jasko, D. J., Hathaway, J. A., Schaltenbrand, V. L., Simper, W. D. & Squires, E. L. (1992). Effect of
seminal plasma and egg yolk on motion characteristics of cooled stallion spermatozoa.
Theriogenology, 37(6), 1241-1252.

Jasko, D. J., Moran, D. M., Farlin, M. E. & Squires, E. L. (1991). Effect of seminal plasma dilution
or removal on spermatozoal motion characteristics of cooled stallion semen. Theriogenology, 35(6),
1059-1067.

Jasko, D. J. (1992). Evaluation of stallion semen. The Veterinary clinics of North America. Equine
practice, 8(1), 129-148.

Kareskoski, A. M., Reilas, T., Andersson, M. & Katila, T. (2006). Motility and plasma membrane
integrity of spermatozoa in fractionated stallion ejaculates after storage. Reproduction in Domestic
Animals, 41(1), 33-38.

Parinaud, J., Le Lannou, D., Vieitez, G., Griveau, J. F., Milhet, P. & Richoilley, G. (1997).
Enhancement of motility by treating spermatozoa with an antioxidant solution (Sperm-Fit®)
following ejaculation. Human Reproduction, 12(11), 2434-2436.

Pagl, R., Aurich, J. E., Muller-Schlésser, F., Kankofer, M. & Aurich, C. (2006). Comparison of an
extender containing defined milk protein fractions with a skim milk-based extender for storage of
equine semen at 5 C. Theriogenology, 66(5), 1115-1122.

Ritar, A. J. & Salamon, S. (1982). Effects of seminal plasma and of its removal and of egg yolk in
the diluent on the survival of fresh and frozen-thawed spermatozoa of the Angora goat. Australian
Journal of Biological Sciences, 35(3), 305-312.

Varner, D. D., Blanchard, T. L., Love, C. L., Garcia, M. C. & Kenney, R. M. (1987). Effects of
semen fractionation and dilution ratio on equine spermatozoal motility parameters. Theriogenology,

28(5), 709-723.



