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Factors Affecting the Motility and Fertility of Frozen-thawed Stallion Semen

Yong-Soo Park', Hum-Dae Park’, Yong-Seok Jang3 and Gil-Jae Cho®

]Gyeongsangbuk-do Livestock Research Institute, Yeongju 750-871, Korea
*Division of Life Food and Biotech, Daegu University, Gyeongsan 712-714, Korea
3Y0ujeong Farm, Sangju 742-706, Korea
4College of Veterinary Medicine, Kyungpook National University, Daegu 702-701, Korea

ABSTRACT

The techniques for the collection, cooling and freezing of semen and artificial insemination of horses are not fully
understood in Korea. We investigated the percentages of total motile (TM) and progressively motile (PM) sperms after
the collection, cooling and freezing of stallion semen. The average volume of semen was 167 ml in Thoroughbred
and 68 ml in Arab. The average numbers of spermatozoa in Thoroughbred and Arab were 104x10%ml and 86x10%ml
respectively. The average percentages of TM and PM were 82.3% and 88.6% in Thoroughbred, and 61.4% and 82.6%
in Arab, respectively. The average percentage of TM at 4 hr after cooling at 5°C was significantly lower than that
at 0 hr (30.0&4.1% vs. 78.0£2.5%, p<0.05), but the percentage of PM was similar between 66.5 and 73.2% at 0,
1, and 4hr. The average percentage of frozen-thawed Thoroughbred semen frozen in MFRS extender was 56.2%, which
was significantly higher than that of the semen frozen in LE extender (average 32.9%, p<0.05). The percentage of
TM in Arab was similar for semen frozen in MFRS extender and LE extender (18.2% and 21.2%, respectively), but
the percentage of PM was significantly higher in sperm frozen in MFRS5 extender than in sperm frozen in LE extender
(69.0% vs. 36.4%, p<0.05). Four mares were artificially inseminated by Thoroughbred frozen-thawed semen and one
of them fertilized at 11 day after artificial insemination. In this study, the collection, cooling and freezing of equine

semen were possible under domestic conditions.
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Aole] 5Ao]e EZ mixin-CST® 34 (EZ; Animal Re-
production Systems, Chino, CA, USA)2 A3tk At &
A= EZ mixin "MFR5"® 5] 4] &(MFRS5; Animal Reproduc-
tion Systems, Chino, CA, USA) ¥ EZ mixin - LE® 34
(LE; Animal Reproduction Systems, Chino, CA, USA)Z 418
Ao wak o] &3tk
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T AFEEHEAE T 1) 255 dF 22 2008 6
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2 2003~2006'32] A af dalEo] 70.6%°1 AL, 2007
FE = a7t giaich hE, ofgtE A IS SAIEA ofd W
vl Aol Sdch AP 1] A T ] A
=7He &3tk A2 Missourid] 212 (Nasco, Fort Atkn-
son, WDell Z¥|7} e A3 S F&ste] ek A
e AL A EZ FAAo T 2o AA3 1:1 (viv)
2 3)A3k & Equitainer(Hamilton Research, MA, USA)°ll %

A 5CE AR

3. Total motile(TM)2t Progressive Motile(PM) =7

W Ee 54 AAE37C 24 1222 5 & &
33t AN 10 ulE Markler counting chamberoll =
(Olympus, Japan)oll Al AAFq9F &L AASIAL & AR}
< chamber®] AR 1071 W] A& 33 S50
AFatgeh o Bl 1005H(x10°%2 Fated 1 ml 59 3
A AAEsdith A 82 0~59AE, 0 = No mo-

tion, 1 = Weak undulation or oscillatory motion, 2 = Slow pro-
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gression, including stop and start motion, 3 = Steady progre-
ssive motion at a moderate speed, 4 = Rapid progressive mo-
tion, ® 5 = Very rapid and vigorous forward motion, ¥ &}
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Fig. 1. Pictures of ovary and uterus of estrus, and embryonic
vesicle at 11 day after artificial insemination. A : Graafian
follicle (White line), B : Uterine horn at estrus (White line),
C : Embryonic vesicle (White arrow).
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MFRS §42 3|43 olgate] FH A TM PM
A F 79 AR A4 g Felste S4sgth

4) 012 4H

MFRS 8|4l o g2 Azg vejualfs] B4 AdS 4%

ol HEaF e AFFAE such

7. 8A X
™ % PME MeantSEE e o, b2t} s ol theh
SATAE BAE SAS packageE ol &-sted B EA S AN
SR, w7 AL p<0.05 FFA Duncan's T 7
g ol gsidrt
2 1

1. HUEF 9 Total Motile(TM)Z} Progressive Motile(PM) &7
AT 2504 AT FAE, Hze 2 TMF PMS
Table 13 Zth HHBAF S A Ha 167 miol AL,
OFEE-E B 68 mlolTh A WElH S HiF 104x
10°mIEA obghEe] wldte) @itk &9, TM3 PME T2
BalFo] H 823% H 88.6%, olHE2 H 61.4% 2 82.6%
o]Sith.

)
Arde AAZ sTE WA & B Al W& ™ ¢
& Aok @ AR, 147
R 4r 7Rl e] TMo] 212 78.042.5%, 61.7+1.8% 2 30.0+4.1%
B4 4410 8] TMo] 0A1 7] Aol wlsled FojatA wslth
(p<0.05). T, PM Y& 0, 1 B 4r17el z+2h 70.3+2.9%,
66.524.6% % 73.2+9.0%2A FAME AdkelgT)

3E5 U 52 24y
we) F%31 £ 400l $4-83 G TMH Pmol

Table 1. Volume, number of spermatozoa, total motile {TM) and
progressively motile (PM) of equine semen

T 5Age ARl AEY o

Total Number of p P
™ PM

Breed semen  spermatozoa
(%) (%)

(ml) (x10%m} )

Thoroughbred  167+9 104+9 82.3+5.6 88.6+6.8

Arab 68+4 8613 61.4+9.8 82.6£7.9

" TM: Live spermatozoa / total spermatozoa.
" PM: Progressive spermatozoa / number of TM spermato-
zoa.
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Percentage(%)
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Cooling time(hr)

i

g. 2. Effect of storage time after cooling on total motile ()
and progressively motile (M) in equine spermatozoa. ab
Values with different letters significantly differ (p<0.05).

e E32 AES A= Table 29 20 " BgE9
TME MFRS siAlefe] LEE A Ho) vlste] folsin H42
WHp<0.05), PME 2e)7t glich H4, obgtE e TMS ¥l
3t gkl L, PM2 LE slddo] MFRS 48] Fof
Hjate] Sol8hA HUTHp<0.05). 53 Heied £9 ™M PM
o} o} o] Ao wigle] Fo8lA =& Aol 9 uh(p<0.05).

Table 2. Effect of breed and extender on the percentage of total
motile (TM) and progressively motile (PM) in frozen-
thawed equine spermatozoa

Frozen-thawing

Breed Extender " o

™ (%) PM™ (%)

- bl 1

Thorough- LE 32.943.1 85.5+0.7
bred MFRS5 56.0+4.3" £9.6+1.8'
LE 18.2+1.2° 69.0+7.2%
Arab 5 v
MFRS3 21.242.2 36.4+3.4%

" TM: Live spermatozoa / total spermatozoa.
" PM: Progressive spermotozoa / number of TM sperma-
t0Z0a.
a2 Columns with different superscripts significantly differ
(p<0.05).
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Table 3. Results of artificial insemination to Thoroughbred mares

Ferti-
lity at
11 day

Preg-

Horse name Age Estrus nancy at

45 day

Goowolsan 21 Natural Yes

Keuroo 17 Natural

Baekhwacheonsa 9  Natural

Sangwansa Natural

oA Hd AH = AT
7¥8t7] $gted AL AT
2 ostehA A FH Yol o] E&H A
9% 54 9 52§04
ge) o857 Aok 28
gAY TEY Fa2

ti(Hafez9} Hafez, 2000). Tl A 4
Fol| = Missouri(Nasco, WI, USA), C.S.U.(ARS, CA, USA),
Lane(Lane, CO, USA) & Roanoke(Roanoke Labs, VA, USA)
2 o] 4F0] 9lor, o]Fo A Missouri EE-& E A2 A

1o o0 o UH’I oﬂ

AgsT A2AY BREAE YE7t Y Y AR
& wadE, AFA] RolE 45-43TY 252 T
Stk A AR A AFTE TR ARH B 23]
Ao £718 ety BA Aol AY £
e AL ARA BE 9ol YEslel o, Ho

AHFANE EA Gk

Dol A A H e GA P
Agty, AR BEE 30~600 x10%/mlE TheFshH, <
o o] & 7hsgt FRre] A4S A FE 60% ©14, PM 60%
o]l A& AMEEE £2 FoE dTAX dck(Hafezst
Hafez, 2000). ¥ d-tollA & FATFL 68~167 mlolAL,
TME 61.4~82.3%, PM2 80% ©| 0.8 dFFAe] 7Hest
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ool £ Al HAd U 5A Fg 2ol = lsiA A
= o BFEE9 Ro2 AT AthEcot F, 2001). &
Aol ZA o] &= 3AA= egg yolk-containing exten-
der(Crockett 5, 2001), skim milk-egg yolk extender(Backman
= 2004), skim milk-glucose extender(Backman &, 2004) 3
egg yolkdll sugar, salt 2 HEPESE 718 34 Al(Jasko F,
1992) Sl glycerols 7} T A7 et ARE3EAL QAR
2] JhA ApolE <lsle] oW ARV} ARTAE NFE
o] MurgE AlFolA 4 Hrivt BT AR EAHY

ke

21 T Crockett %, 2001). &, 84l %7}2‘;}b egg yolk &
= skim milksE 2 83 & AR L2Ald aHHoT &
L3137 9\}\_7_, skim milk¥ # 7€ -4}‘% ] H] 3k egg yolk
2 Arteide W d% &l AR 4¥AL Uo
(Bedford 5, 1995; Jasko &, 1992) Crockett $(2001)2 semi-
nal plasmaZ 9AENZ AAT F A5 AT th= F
As9S o PM Y] €o] skim milk BHE U= egg yolk H7t
2 oA A5Ae S BT B daAE F
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yolk = skim milkE Z}H2} B+ 53 A7bE A8 34A)
AN E Hrhae, H49] ER0] BE TM i PM W&
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gare o) Wl 52 A E2 499 £HE BA
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