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Abstract : The aim of this study was to investigale the effect of sperm preservation according to the various kinds of
commercially available semen extenders and to investigate the effect of sperm preservation according to the various ternperalure
storages of fresh-extended porcine semen. To investigate the effect of sperm preservation according to the varions kinds of
commercially available semen exlenders, potcine semens diluted in 3 semen extenders, Beltsville Thawing Solution(BTS),
Androhep and Kiev, were cooled al 8°C storage temperature with a controlled cooling rate of 2-4°C/h. Motility, progressive
molility, normal sperm(%) and sperm morphology were assessed comparatively. In motility and progressive motility, Androhep
extenders revealed better result than other extenders. In normal sperm(%) and sperm morphology, 3 semen extenders revealed
similar results. To investigate the effect of sperm preservation according to the various temperature storages of fresh-extended
porcine semen, porcine semens diluted in BTS extender, were cooled at 3 storage temperatures(8°C, 12°C and 17°C) with
a controlled cooling rate of 2-4°C/h. Motility, progressive motility, normal sperm(%) and sperm morphology were assessed
comparatively. In motility and progressive motilily, 8°C treatment group revealed better result than 12°C and 17°C treatment
groups. In normal sperm(%) and sperm morphology, 3 temperatures of treatment groups revealed similar results.
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Beltsville Thawing Solution(BTS), Androhep(Minitube of
America, 7<) 2 Kiev &S Fu|3 F, ALg39c)
Beltsville Thawing Solution(BTS)®] =A< Johnson LA
i 23920, Kiev extender'™= Glucose 60 grams,
Sodium citrate(dihydrate) 3.7 grams, Sodium bicarbonate

1.2 grams, EDTA Nay(dihydrate) 3.7 grams, Penicillin G,



346 A2 - PeE - =T -
crystalline 200,000 TU, Dihydrostreptomycin 1.0 grams®l

distilled waterE 7}5ted 1,000 mio] H=& sk HEUTH

Hojo| F=H| I AHAL

AAL S 2AFaAM AT FEE 6FETE
&8 FeEE AL FEHLE AF A FALEA,
AALE, AL 2 FHEE B2 37°Cel g8
=R e o], 943} @r)7He = 1008) 20080

HEE Akt

Holjo| 2t gl RE

ISR -4 717y REFY vae] SlojA=, BTS,
Androbep 2 Kiev B|aldzo 2 AgFs FEIFe £
H)E 84 fel] 34-35°ColA ml G 50X 10° sperme] HE==
HF F, AT 2-4°CH AAEERE AT 2Tt 8°C7)
HEZ FIAAA, 8C2 2 incubatord] HEETHA,
127y o= AT B, AR &84, AR &84, B
477 2 gEsk 548 ZAARIAT

Wzkere] Wale] wE A4 BEFE S Hristy] 4
& 8°C, 12°C 2 17°C SEFeE APZL FREPon,
719 2L WEeR, HF LTt 8°C, 12°C B 17°C7
=5 SFIAAAM, 242 222 2 incubatorel] BET]
WA, 1247 7 o' 7277 Bk, AARREA, AR,
BARAE B e 5498 FARith

Sz
At ARAS) B} ERRAE THE0H, 7 Hae
T 2% 7 2= 79 glold fo4 BHe F ARz 4
A#E.
Za o o

HAEAS e 7159 A vistd A22Hd B

o=zl

colAY - ZelE - EE

Ago] elER, HARAE AFHLERE Rishs
o = ﬁa sl R-g Arsisirt.

AN Fe] 717 HEFE v E 8, R 6F=5-
B AAg 135k, BTS, Androhep E Kiev Y A7 o=
dPTe TEY F, 9E HY 0] 34-35°CAM ml 7

50X 10° sperm®] HE% A% & A7 2-4°CY] 87
T2 HFLErt gt HES SRAAA, R ZAE
incubatorel] BREFAA | 12417 2 EH 2= 7247 B, AR
54, AR5, FeEE S4L AAN A3 Table 1
2 29} 7}
AALE4I AL
Androhep &4 el 0] E]-%
2 L™ (p<0.05), 60A7F B 7221 ZkME &
AT 2olE EIATH(p<0.01). AAEAEL 3] 3

MAZ ZE FARE AAE JERNATH(Table 1). Kuster)
Althouse™= S|AAH 42 Androhep?} X-CELL E4 9] 2.6

A B BEAY AAHE Blwd AelA], R e]
g A4S FH3l7] 93141 Androhep E4]ofe] 7
= 39 oo AFTHE Sste] ARgEer Arjal BT
3%t 2 A7l E Androhep 441@.‘8 72"] 73Tl M
= £5AHE 57.6%F YERISEA, ¢
Epf AT

He e 592 P_E&Wl-o} S7Fel oieps 71" &
ZoAlE BAS Bion, Mzl gloia felX
1A =R ol a}ﬁE}(Table 2).

HA G Z2FT AL23HE Yols AR A2 &
o] =7 AslEc) o]g B FE6] It =i
AAE A717F AR ES e AEe AdRE2zo| B3}
o Aot

o]

J0
T

AL Al Pz 111~— E5=el Aol &
3l BwE 9dle, HA ¢REHE A % iﬂnir]é}i’— 8°C,
12°C B 17°C 2ETe R 432 :ll—c + B ]éﬂO—J

‘5

of 34-35°CelA ml % 50X 10° sperme] ® =2 -4

\_

Table 1. Porcine sperm characteristics in Androhep, BTS and Kiev semen extenders at 8°C storage temperature for 3 days

(n =5; mean * 8D)

Duration of preservation (hours)

0 12 24 36 48 60 72
Androhep 8431876 802t 7.82% 733+575% 68.8E548% 65.0L£7.15% 61.0E4.52%% 576 L 3.98%*
Motility BTS 828+ 791 5861652 5241406 473F4.18 432+572 35.1+£3.70 329 £3.65
(%) Kiev 8371 6.93 52.7£585 5171637 422+428 36.1L£439 32.9+328 30.96t 3.21
Progressive Androhep  3.9%£0.37 3.8£0.35% 33%£0.27% 3.1£026% 29+F0.30% 2.6 024%% 2.5 F0.22%*
Motility BTS 3.9+0.35 2.9x0.31 2.710.23 244 0.22 2.1+ 027 1.7£0.20 1.5 £0.18
Kiev 3.7£029 2.6+£0.30 23+£022 2.0+ 0.20 1.5+ 0.24 1.2+ 0.16 1.0 £0.19
Normal sperm = Androhep 84.6£567 8241671 81.2+£7.62 79.9£635 775574 76.4%£6.19 74.8 £ 831
(%) BTS 8321520 81.9£6.34 792+690 789+7.81 753£540 742+ 6.67 721 £7.15
Kiev 856 6.83 805703 78.6%t7.14 760x6.64 759+561 73.1:£595 71.0 =736
*p<0.03, ¥ :p<001
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Table 2. Porcine sperm morphology in Androhep, BTS and Kiev semen extenders at 8°C storage temperature for 3 days
(n=235; mean % SD)

Duration of preservation (hours)

0 12 24 36 48 60 72
BTS 48+290  6.7+4.23 5.0+3.98 924477 102%7.63 7.2£5.05 92%4.28
Abnormal heads  Androhep 64+322 591457 6.2+4.39 7.7£4.30 9.1x5.66 98+£558 10.0£5.63
(%) Kiev 4.6+2.74 8.4+4.38 9.3+5.66 93+4.87 95+5.68 9.0£6.01 10.7£4.92
BTS 35+£236 2.8+£1.89 324327 1.8+2.08 1.9+2.51 252195 1.7£2.02
Detached heads Androhep 29+238  29£2.10 3.0x3.52 25%1.86 1.6£2.03 1.8£2.02 1.942.28
(%) Kiev 33+298 2.6x2.51 23+ 1.87 2.8+2.33 15+1.83 2.0£2.31 1.6£1.86
BTS 04038 03%0.35 03+029 0.2%+0.25 0.2+0.32 - -
Proximal Androhep 0.7:£0.85 042043 0.4£0.34 02+0.21 0.3x0.35 - -
droplets (%) Kiev 05x056  04£0.60 0.2+0.28 0.3+0.24 0.2+0.27 - -
BTS 04+£050 03%041 0.2x0.36 0.3£0.52 0.2x0.49 - -
Distal Androhep 03+047 02X049 0.3+049 02%0.34 - - -
droplets (%) Kiev 021044 03+0.38 0.2+0.35 0.2£0.28 0.3x0.50 - -
Bent/Coiled BTS 63+2.01 751743 9.2+8.29 9.7£841 100X6.83 133%+597 143938
midpieces Androhep 6.5+2.29 821690 1091845 105+790 137£746 142X6.88 16.0£9.97
and tails (%) Kiev 5.8+£233 78+£7.75 04+807 1144992 126X8.08 1591981 167£8.09
Total Androhep 154£3.23 17.6x3.65 18.8£3.09 21.2+430 22.5+3.02 24.6£3.58 252+4.09
Abnormalities BTS 16.8+3.82 1824378 20.8+345 21.1+329 247£380 25.8:£427 279+%3.8]
(%) Kiev 144+£320 19.5£3.92 214+4.08 24.0x487 241£344 269£289 290%4.45

Table 3. Sperm characteristics at various temperature storages of fresh-extended porcine semen

(n=5; mean + SD)

Duration of preservation (hours)

12 24 36 48 60 72

8°C 81.5£790 563654 52.7%490 482+£452  452+531 349+ 4.39 32.1+£3.26

Motility 12°C 825853 70.8£7.52 68.7£6.39 65.316.01 60.6+£6.02 569t 4.76 543£4.72
(%) 17°C 843+ 876 802+ 7.82*% 7T33L£575% 68.8E548* 65.0k7.15% 61.0%£4.52% 5761 3.98%F

Progressive 3°C 38+032 281032 2.6+£0.22 24024 2.1+0.26 1.8+ 0.16 1.5£0.19

Motility 12°C 391030 3.3+037 3.0+ 0.29 271022 2.5%0.26 2.3%0.25 2.0£0.19
17°C 3.8£0.35 3.5+£0.32%  3.3%£0.25* 2.9%0.24% 2.7+£032%*%  2.6E£0.29%F 244 0.25%*

Normal sperm g8°C 83.7+531 81.7£634 78.5%755 772+£6.18  752%+530  73.8£6.62 722+ 628

(%) 12°C 823739 80.2£7.63 79.3f6.91 770705 766L£702 7321586 71.7£5.67

17°C 8491807 82.0Lk812 80.2+6.84 785+636 7702759  74.2+6.77 726+ 5.65

*:p<0.03, **: p<0.0l.
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Table 4. Sperm morphology at various temperature storages of fresh-extended porcine semen

colAY - AAQE - &5

(n=5; mean £ SD)

Duration of preservation (hours)

0 12 36 48 60 72

8°C 421223 5.31£4.56 6.513.70 87451 10.7%£6.93 9.91%5.68 9.2+3.88
Abnormal heads 12°C 6.813.54 6.2£3.96 6.81£4.20 791401 10.7£6.04 8.5£4.79 9.2+4.70
(%) 17°C 53+3.02 6.814.96 8.714.24 9.8+5.02 8.9+£6.03 84%552 9.8+5.11

gC 3.6+£2.54 3.0t145 3.0x£2.10 22+216 1.5x1.98 24F+1.67 1.9+1.98
Detached heads 12°C 2.7+261 23+1.09 2.612.69 241201 1.9£2.36 1.6+1.55 1.9£2.59
(%) 17°C 291233 25%2.18 2.3+1.29 2.0+1.48 1.812.28 2.1£228 1.7£1.64

&C 031041 0.310.29 0.2+0.31 0.2+0.40 0.2+0.33 - -
Proximal 12°C 0.5+0.54 0.3£0.38 04x0.28 02+0.25 0.2%0.27 - -
droplets (%) 17°C 0.4+0.40 0.3+0.46 02%0.23 03+026 0.2£0.19 - -

8C 031045 0.3x0.32 0.3£0.28 0.32+0.51 - - -
Distal 12°C 0.4+0.37 0.2+0.30 0.3+0.29 0.2+0.31 - - -
droplets (%) 17°C 0.3+0.28 0.3%0.33 0.2%0.27 0.3+0.20 0.31+0.38 - -
Bent/Coiled 8°C 7.9+2.37 04+6.90 11.5x5.29 101£438 1244502 139%£575 16.7%7.76
midpieces 12°C 73+£3.01 108%5.02 10.6%523 12.3£855 106+622 167805 17.2X8.60
and tails (%) 17°C 6.2+2.78 8.1+7.33 841462 9.1£548 13.6£523 153+£6.76 159+6.25
Total &C 16.3x3.51 1932401 21.5%450 228+£598 24.8+479 262+552 2781482
abnormalities 12°C 17.7£4.21 1981429 207£5.11 23.0%£549 2344625 268+£598 2831439
(%) 17°C 15.1£378 180420 19.8:4.88 21.5%£6.03 23.0£460 258£6.01 2741566
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