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Effect of the concentrations of seminal plasma and aerobic
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Abstract

The purpose of this study was to investigate the effects of the concentration of seminal
plasma in aerobic and anaerobic conditions on the total motility(TM) and the progressive
motility(PM) of spermatozoa in long term preservation of cooled equine semen. We also
examine the pregnancy rates after artificial insemination using fresh, cooled or frozen semen,
and different durations of cooled-preserved equine semen. In the aerobic state of cooled-
preserved semen, As the increase of preserved duration to 24h, 48h, 72h, and 96h, TM tended
to decrease in each of different concentrations of formalin-containing experimental group, TM
tended to decrease regardless of the concentrations of SP. In different concentrations of SP,
TM of without seminal plasma(SP W/O) group tended to be higher than that of SP 20%,
SP 33% and SP 50%, especially TM of SP W/O group was significantly higher than other
groups at 96 h (p<0.05). PM was higher in the groups of SP W/O and SP 20% than in the
groups of SP 33% and SP 50% from 24 h to 72 h in cooled-preservation, especially PM
of SP W/O group was significantly higher than other groups at 96 h (p<0.05). In the
anaerobic condition of cooled-preserved semen, the results of TM and PM at different
concentrations of SP were similar to the results in the aerobic condition although there was
a difference in the ratio. The pregnancy rates of fresh-cooled, cooled-preserved and frozen
semen were 66.3%, 60.7% and 34.5%, respectively, and the pregnancy rate of frozen semen
was the lowest. We also found that it is possible to pregnancy after artificial insemination
using 72 h cooled-preserved equine semen. There was similar of the pregnancy rates in the

different month from April to August.
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AIAIA .z QlFAlo] 7k ToflA] AlEEal qlom, ofehasEit o EE A= Aol F7lskal jlom, S7gvtolAlS HIERt
ABE | ol 78 710l Sk i Al HololHE QLEAOR Hold Wobxe] S2o| shgel ol Aol 25| /let
K Aurich, 2012). &o] QlgpAoll= A, W B 54 Qo] o] &=L Qlu, AT} 52 HHE T2 HAAIE oA 2-8=m
At B e 82 9 AL o] §star St FAY e vlgo] FulA 9 88%, F-H HYUT}; T 90% o)dolw
ool A WA AHo] ulgo] 87% FEZ hHES 2|5t i Loomis?} Graham, 2008; Aurich, 2012). oAz T ZJoH o]
O

a1
57} Ao elol T BET QAL thet 71229l A7k HATGIckPark 5, 2011). % W ke Aol A3, 34
S A2 QIste] AT AN 52 QPIH AE Bl FAIHoloF ek FUIAE B HOIE SO T 7] A
AR B S5 S8 ARES Dol s 4872412 FUE QA AER0] HATIOlF ek, A
W o] Qlalgo] Aedmut A4 golel ulslel We 910l F SHHE WA BE 24AKE ol%0] AT A 254 Astel Bl

2 g
v
lo

o] Qttal R skt Brinkerhoff 5, 2010).
W AAo] HEo JokE nX= Q102 et AN FA, AFH W, sHHY 24 Fo| FIE nXe AR dHA]

It Amann®} Pickett, 1987; Ecot &, 2000). A} HEA FFARS 915lo] %K Seminal Plasma; SP) £&] d74(Love 5, 2012),
HZE 259} XA(Batellier 5, 2001), A7] HE4 74 Kiser 5, 2014), skim-milk(Bustamante 5, 2009), casein(Masuda 5, 2004),
RS N(Silva 5, 2012) 50} B3} Glout, 717be] el whglel wek Ae R Wy W ZAut Aolsh ek ARke) kel
Abie] E4) 5 ARe) £53 Blo] 1L milkbased SAANAE 57] Ael7E 7] Aol ulsto] HAe) £ 4ol Lo
L}, native chosphocaseinate 3JAA|o] A= 4C 24A17F REol= F7] 240 15T 72A17F R0l 7] 270] AR 4% 5o
E3}HojekT RIS} HeHVidament 5, 2012), whA] T w HolollAl QP IFHAE AaME W Hole] 4] BE 27
‘A7l AaEjojof sk B|AA, SP HlE, HE 2% B Ak EA] Fofl gt ohfet HEF 2ad slow AziEch b, o WA
AHo] zetE= SPO BlE Ak 2H(E7A vs. F71A)0l wE ATI(72407F o) W BEAol gt AP Hiule Iich

ANELAA AL A0 wet Hol7) o Al5te](Samper 5, 1991; Samper?} Morris, 1998), 13] ¥HA57]19] olAl-go] WAA
ML 39%-65%, F AN 32%-73%%2 R %31 It Loomis, 2001; Vidament, 2005). SFA|TF YAIL-0] Zjolo| = BaLslal X}oI%
5o therst Fejo] HAom QF4He WolR| 9] SAhE-S HlRt gFolth(Vidament, 2005). ¥HH wjollAl= W] g 94l
ol AA, ¥ 2 52 Aol 227t 60%, 50% X 37.5%= HilEo] ¢] Ay Hie} Hluwsto] WE ol AJF Tk o]

P B 7169 AL B YAE Ast BRFE AgelckPark 5, 2008; Parks} Cho, 2011). 53l, W Hole] wE Agle
TE ARl R Bk ol W B BB Akt ) ) U wEd] B2 QAR At Basi
3 ATeIA W Hele] r|n el At A G ulaIt 214 2 @14 21do] B gre] JERI AULFA vl
L AukE 2T, % gl Weel W BE Ao BE Aol whE QAIRS HAHh
Me Y
1. M4

o} A PSS EAAN ARF 5§ APTABHE B, 64 W 124]) 2572 ol gakdch. 42 A4LE 16
Qg4 Able] FAIE W FolA] SElgo] Fmsieia hkuls AR ARSI Adte] Tl FEIE] A4Eate] A

obere] el Estol At

m\:l

7] Aol 5715 AlFtE ANL CSU type artificial vagina(ARS, Chino, CA, USA)o|| g7}

= Fafsto] AF st o, AHTE AN A INRAIG(INRA, French) BlAol oz Af2o)i HHut 1:1(viv)= 3]4

it L1(viv)E AT, AAPeES SAATE A WA Aol A g H&I REYNE AR B ueh
L 100x10%mlE2 2AsFIc)

Fresh-cooled o1& A25 Holz} 514012 L1(viv)E 84510] 347k o[BS Zolek. A 2o wh Hojo] Bt
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Z}Z} without seminal plasma(SP W/O; 1000g 105 ¥AlE ] & AR} E 3l4=5f0] 5|4 3]4]), SP 20%(1:4 A H volume vs. 3|4
ol volume), SP 33%(1:2 4} volume vs. 34N volume), SP 50%(1:1 AN volume vs. 34N volume)Z Ztz} L& 3kt &7]1%
At d7|2A49 AL ZF vj&2 3435 NS 20ml A7 |(Norm-Ject, Henke Sass WOLF, Germany)©]| 10ml¥] 2551 & 572
& 559 F71E FUIsktk(Batellier 5, 2001). 524 Y2 Park¥} Cho(2011)2] ®iof &dte] 52 9 HyE AS ARSI

4, Total motile (TM)Zt Progressive motile (PM) &%

YAk Bz Aol 37C oA 187 g & & &3516E A9 10ulE counting chambero]] &3 SpermVision system(Minitube,

Germany)ol|A] 33] £43}0] meantSDE TMI} PMS =43}9ich

5. 913 4% ¥ AN TE
AT A e T L B 5 el Solgold BRuhAE] ARt R ALY AR L F YAE AP
Rsd 23958 AYsITE AF 4 o 2718 SYsac $29,

o Wy ARE Uehiis Aeie 1247 (e
Fresh-cooled T+= cooled-transported M-S 0|83} t}. Fresh-cooled ¥ cooled-transported 72 =
SIS u) 24417k 20 R 28] AFHAS STk FAHNE WY S 1247 DACR 28w AAE so] A
A7)k 45 - sem)oll EEHAE W) 184 S, ol 1240 AR Wik AAE Sho] HuRi) A9 210 Ao %

Q34 Bkt YAl ek ZSuk(Honda, Japan)E o131l 53 F 15, W 40200 Selstoick

it

Ao, Fresh-cooled & Cooled-transported M o] A1LS FAF5}9)aL, Cooled-transported M- 7F7+ 24h,

#
=
48h, 72h @ 96h RE AT} AF4H Aa L AADE TRl 2ABIA,

7. A Xe

TM} PM& MeantSDE Uebd oo 7hzo] sto] ok SASHY £442 SAS packageS ©]83t0] 4 #4 & Duncan's thz:
IS 2

AAE, AL p-testE AABHTE p<0.05 ol FoIRE HASHACE

o gole] IR HYe] TR U8 SR W BE] Hxe] AERe] vIAE ANE ZARE Ao Table 13} 2k B
AT AFO] HEEE T15% - 80.1% 242 Hol7k Gk FPAATSP WI0)S] AEE0] Wz Azl Aukiel
w2t 48417 W 724Kk F2JaA s HFOIAKp<0.05). A 20% TRESP 20%) 24412 E 96K, 7 33%
TR 33%)2 24412E R 96N 12T Y 50% THAESP 50%) 24412 W ASARIAS] YERo] RejH o obHr)
(p<0.05). T W BE AL A T vlRo] W2 AR HERS Holrt YUOLE 4RI SP 50%, 2R ol
SP 3%, 96XIZMAI= SP 20%3t0] SP WO o] Bste] §ol5bA WolATHp<0.05).

Table 1. Effect of seminal plasma concentration and storage time on total motile of spermatozoa preserved in aerobic state

after dilution 24h 48h 72h 96h
SP W/O 73.8+4.84 54.3+5.38C2 58.5+4.382 50.3+5.0%" 49.9+5.9%
SP 20% 80.1+4.7% 56.0+5.454 59.5+6.284 47.6+£7.6* 30.143.7°
SP 33% 75.7+2.6* 39.2+4 8Bab 43.0+7.55° 33.5+6.45° 16.6+4.8°
SP 50% 71.5£3.2% 35.8+2.2B0 11.2+4.2%¢ 7.7+£6.45¢ 7.245.56¢

ABC Different superscripts with same column are significantly differ(p<0.05)
b€ Different superscripts with same row are significantly differ(p<0.05)

SP W/O : withiout seminal plasma

SP 50% : with 50% seminal plasma(l:1 volume to volume)

SP 33% : with 33% seminal plasma(1:2 volume to volume)

SP 20% : with 20% seminal plasma(1:4 volume to volume)
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ol % ol FY HIEL 37| E= Y| ZZo| 2F/gell DRl &1t

of =3l Ao e vle SR WA HEo] ARk ARLE/dol vl BIE 2ARE Ak Table 29 2tk
2314 259 2|2FAL 712459 - 60.5%EA SP 20% o] & oI ot folxk= §igith SP W/Owe] 2zle-
2 244700 34.5% 2 OISl WO oL (p<0.05), 96AIX7HA)= Mzt O 2 FAIE QI SP 20% 3t SP 33% ol A=
24Xkt 96413l -EJSHA] oL, SP 50% S 24417 B 48|kl froJ8HA] WolA|= ARl Hrh(p<0.05). FHE WA HE 244
L 48AIRE BL 72417k A Rl HlEel w2 gAbe] 2385/ SP W/OI} SP 20%+tof HISted SP 33%st Bl SP 50%+0]
FEJEHA Wkl 53] 96AIHA o= SP W/Ow9] AXe-5/do] the ol Hlste] frofstAl ETHp<0.05).

Table 2. Effect of seminal plasma concentration and storage time on progressive motile of spermatozoa preserved in aerobic state

after dilution 24h 48h 72h 96h
SP W/O 47.8+10.5% 34.5£9.452 36.6£5.7%% 30.9+4.6%% 37.4+7.85°
SP 20% 60.5+£6.2" 36.8+8.0%* 38.9+2.2B4 29.9+8.28¢2 22.74£3.9°
SP 33% 45.9+2.6" 26.1+4.45° 27.247.75° 17.7+£7.05¢° 9.3+6.8%
SP 50% 46.3+5.34 17.8+8.95° 2.9£2.0%¢ 2.5£2.2¢¢ 2.742.65¢

ABC Different superscripts with same column are significantly differ(p<0.05)
b€ Different superscripts with same row are significantly differ(p<0.05)

SP W/O : withiout seminal plasma

SP 50% : with 50% seminal plasma(l:1 volume to volume)

SP 33% : with 33% seminal plasma(1:2 volume to volume)

SP 20% : with 20% seminal plasma(1:4 volume to volume)

1o

o Zgolio] ke o] A e 71 EHR W HEC] AR AESC] A= AE 2ARRE k= Table 33 At H
AFH-31A A 5-0] YEES T1.7% - 81.7%Z 2ko]7F GIglth SP W/O-9] HEE-E WRE 724170l Hat 44.6% % §-OJ5HA] Hot
HtHp<0.05). SP 20%-2 WA E 48417 @ 724]7L, SP 33%-e WA HE 24A17J 1 96A]7L, SP 50%<t-2 24A17F B 48A]7te]|
FEJEIA AEE] WOHTHp<0.05). FHH ¥ BE 240 HALe] AYEES SP 33%<t B SP 50%-o] FoJEkAl WobHaL
E3] 4827tz SP 50%t9] AJEgo] ThA| a7 Wolx 1‘4{10<0~05).
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Table 3. Effect of seminal plasma concentration and storage time on total motile of spermatozoa preserved in anaerobic state

after collection 24h 48h 72h 96h
SP W/O 71.749.74 58.749.4%4 55.8+3.4%° 44.6+4.054 47.5+9.65*
SP 20% 81.7+4.74 58.6+8.9% 56.3+3.5%° 36.3+3.1¢° 31.243.3%°
SP 33% 75.2+3.6" 49.1£5.182 38.1+5.18° 46.5+6.25¢ 9.9+5.6°P
SP 50% 72.743.2% 19.2+4.35° 6.6£5.65¢ 4.6+3.2°° 0.4+0.1*

ABC Different superscripts with same column are significantly differ(p<0.05)
*b¢ Different superscripts with same row are significantly differ(p<0.05)

SP W/O : withiout seminal plasma

SP 50% : with 50% seminal plasma(l:1 volume to volume)

SP 33% : with 33% seminal plasma(1:2 volume to volume)

SP 20% : with 20% seminal plasma(1:4 volume to volume)

o AJMe|| Z3hE AR TG B8yt FU|AHIR WA HEo] AFxte] AALEAo] nx= e ZARSE A= Table 49 Zth
Aol AQF-3]4 2|59 AHFAAL ZH Hat 46.1 - 67.4%2A] SP 20%+-0] 2 Ao o oA = itk SP W/O0-9]
AASEAS ARl 34.5%2 FOl5HA) wolgoml, T2AelE oI5k WolHTH(p<0.05). SP 20% 7S WAHE 4847t
72417, SP 33%-2 48A17F B 96417104 8B40 Fol5H] SFobHTHp<0.05). SP 50% 0] AIEAS 24417kt 48471
T3] Yol Aol Urhp<0.05). T, W BE 24417k0] H 3H v o] W2 ARLEAL SP WO, SP 20%7 % SP

33%20] Hl3to] SP 50%o] FOIEIA WAIL(p<0.05), 72417k O|Fol= SP 20%, SP 33% @ SP 0%l H[5ted SP W/OZo|
S0l EATHP<0.05).
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Table 4. Effect of seminal plasma concentration and storage time on progressive motile of spermatozoa preserved in anaerobic state

after collection 24h 48h 72h 96h
SP W/O 46.1+9.34 36.6+1.35% 37.0£5.74B2 28.9+5.7%% 31.9+4.4%%
SP 20% 67.4+5.6" 37.0+8.6"* 31.0+6.6%* 20.9+6.1<° 20.6+3.1<°
SP 33% 47.5+3.6" 35.5+6.9%° 20.7+3.182 22.0+2.45° 7.8+4.75¢
SP 50% 51.2+5.34 11.8+5.08° 2.6£2.35¢ 2.941.2¢¢ 0.44£0.2%4

ABC Different superscripts with same column are significantly differ(p<0.05)
*b¢ Different superscripts with same row are significantly differ(p<0.05)

SP W/O : withiout seminal plasma

SP 50% : with 50% seminal plasma(l:1 volume to volume)

SP 33% : with 33% seminal plasma(1:2 volume to volume)

SP 20% : with 20% seminal plasma(1:4 volume to volume)

il

o] g4l ol Hete] Fefol T AL M2 1F0] A (Fresh-cooled)o] 66.3% 71 EIETL, 12417k ol
HZE AH(Cooled- transported) 60.7%R3L, F AN (Frozen)> 34.5%% 2 ZdFo|¢lchTable 5). Cooled-transported %24 2]
A7t TR JALLS AR Al WA BE A7k whel AAEL 41.7% - 100%EA], 12A17F BEo] 41.7%E 7P Wroral,
T2A7E BEL 100%2 =& Aeldlort fojaks ¢lolthTable 6). 9 AlES AR 23}, 49 - 89717 4 YAl&0]
51.4%, 66.7%, 56.3%, 54.5% L 66.7%=2A Z}o]7} It Table 7).

o

3
.

i

Table 5. Effect of fresh-cooled and cooled-transported and frozen semen on pregnancy rates after artificial insemination in equine

Semen types Artificial Insemination Pregnancy %
Fresh-Cooled 98 65 66.3
Cooled-transported 112 68 60.7
Frozen 29 10 34.5

Fresh-cooled : Artificial insemination within 3 h after collection and dilution
Cooled-transported : Artificial insemination after cooled-transported for more than 3 h after collection and dilution

Table 6. Effect of different durations of cooled-transported semen on pregnancy rates after artificial insemination in equine

Artificial Insemination Pregnancy %

Within 12 h 35 20 57.1
12 h 12 5 41.7

24 h 32 21 65.6

48 h 18 12 66.7

72 h 4 4 100

Table 7. Monthly Pregnancy rates change by artificial insemination using cooled-transported equine semen

Month Artificial Insemination Pregnancy %
April 35 18 514
May 30 20 66.7
Jun 32 18 56.3
July 22 12 54.5

August 6 4 66.7

J. Emb. Trans. (2018) Vol. 33, No. 1 27
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Holo] Faole W4, A7) L lHole] 4, W7 S, AR, WASE W SPAAIS Slat Aale Sol Qake ulalt

(Amann®} Pickett, 1987; Ecot -5, 2000). 53], SPi= 118k, F.a1gh 9l KA Hof|A] Bujsm oFA A7 = ko] 24t lo S 7HA

w a] e, S5 U AT 45 ol BaHolAw £B4 oA QA 45 oA AR} Be ) EE 71K

11 Qlth(Bergerone®} Manjunath, 2006). Manjunath —(2009)% 4wl Hho] Ak ThlR 9] 60%E AFX|SFAL 1 binder of sperm

(BSP) thzlo] gelatin W Cholin phospholipids2} 75'?:}7] S 7FA 1 9Jar HaEkQith BSP thil AL A L3BlE bAoA WAYEh=
o BB

A2} u} 2|2 sl pofshuz 42go] GaehA 23t Manjunath®} Therien, 2002). S}A|5E o] Thild e B35} Hxjo] Hxpuo.
e Bl AAEs B2 BANOIES] REE ARoll AT A A ol 40%6e] FAAEESE B EAAES) A
FditBergeron 5, 2004). 2, AN e SEe] FLUBS AL FAL) AFo] FastIR 7] nEel fafetl 2§

3}od(Darin-Bennett@} White, 1977), A7]7F BSP thiiZlo] sz3ke A ol k2w Axp= 22 9] Al whE Azpato] sAto] SulE]
of WA E= 52 AJE ] HEol mie- s ZthManjunath, 2012). 3 AHd mrfol Ak HAtel] f[-fstAl 2H-&Sh= BSP T o]
A A= wlAUSo] EAgc). doll APYE AA-2 A HAS A a7k Abgoll FU=HEA ZHE AASHA Qb B
ARA €t webA QIFA TP o= BSP TS AASk= 17go] glong, At AdEe] AlA, 34N 7t vjEE 24 B
BlAolo] ke dfolu} feuiA o] BEFA|ES ol&ste] o] 23 24 o 4 ok

£ AT A3 g e vlge] mE TM PMO) o] B T ulgo] Wobd 4 % e AFoIolw, B3] AR AAXSP
WIO) WAk M 96 K1 = TM3} PM Hl&o] 7] 159l 21 TZ%ME TIARE WARE Hole] QJalgoe] GFEahe Bl
3 4 IOk Table 6), EE47} Ho] Hol2el Aol gl AoR PohEln] 23 12407 WRE Folo] Ago] dEt 371

4
Aol Wagk Aow AT B, SP WIOES] TMI PM ulo] 7] Ll AE Fo] BSP G Az el nao]
Solgt 2go] AEINE, ER YARTAS AXUA B4 9Ae] B4go] koly] ]l Hes AZFHCKVidament %,
2000).
2] HIoA ¢1ERA QAL ARESH= Holo] Abgjo] wle} AlAIA N (Fresh-diluted) 70%-80%, -9-Hk(cooled-transported)
60%-70% “12]aL 7510 2 P27 32%-73% H HAA AT 56%-89%= H 15 THLoomis, 2001; Vidament, 2005; Nielsen
=, 2008). EHHOHHE Park¥} Cho(2011)0] 91243 7]% ZAA] A1A4-3]4(Cooled-diluted) 60%, B} SHF Al 50% = EAAN
37.5%9] Y8 Bkt B HLof| A= Fresh-cooled 9 66.3%, Cooled-transported FH 60.7%, SZ2HN 34.5%= oA o
o] [3fo] Freshe} Cooled o] QUGS tha koot EAMIS 2al2 We Aol Sol, 2 ATolAs Wa 47]
HE AMT2AZHAE ¢FYA ]l QJalgo] EelElo] 3kE QTR A3l 7]ofdl 4= Q)2 Ao7 AztET)
o] Q1347 Aol L Bl R1ORE APEAL BARE W, W B4, 7Y B4 A 910 A AR, A4t

1<)

O

AU 5o S WAL (Samper, 1995; Vidament -5, 1997; Nielsen 5, 2008), 3l&==4 A, 4, A5 A3 8 P52 d4ilo]
go] glrkar slgith(Nielsen 5, 2008). & Ao M= 44-8U71x] D ¢JA&o] 51.4% - 66.7%= o|7} IGIKTable 7).

nhg9®g§%ﬂ@wmaT42”ﬁﬂbﬂﬂl%%%%@%H@WH%QHWmHHMNSPN%SP%%mSPw%
off Hlgto] &2 BRI, 53] 96holl A= F5HA =2 Bl UTHp<0.05). PM W HE 24hof| 458 SP/WO<: 9 SP 20%
o] SP 33% 9 SP50%2o]| H]slo] w2 Hako]oli, B3] 96holA] SP W/OTo| oJ5HA| &th(p<0.05). g W Aolo] @]
Zdefol A Aol T vl wE TMI} PM AL Aib= HlEoll= b7} Qo 3713l Aol Bls=gt Zakeqict o847
Al ZA} AF} Fresh-cooled, Cooled-preserved X frozen AHo] 212} 66.3%, 60.7% 2 34.5%Z A 5737@91494 AAlgo] 7HA) ok
of W ool HE ARl whE QlF FASS HE 12 - 484 7HA] 417 - 66.7%= Zfol7k ¢lSlaL, 53] T2ARF HEo| Ak
Qo] TRsahe SIS QB4 A AN QAgo] HlsE 42 oldr.
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