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ABSTRACT

This study was carried out to investigate the effects of packing materials of frozen boar semen to
improve reproductive performance efficiency in pig. Boars were raised at Swine Artificial Insemination
Center in National Livestock Research Institute, Sunghwan, Chungnam, Korea.

We compared packing protocols for frozen boar semen among 5 ml maxi-straw, 5 ml cryogenic-vial,
and aluminum-pack. Cryogenic-vial packing material showed similar sperm characteristics compared with
maxi-straw packing material when the sperm was frozen above 15 cm from liquid nitrogen and thawed
at 52°C for 190 seconds.

We investigated different thawing times to find out the optimal condition of freezing and thawing
protocol with cryogenic-vial. Freezing above 15 cm from liquid nitrogen and thawing at 52°C for 190
seconds were the optimal protocol compared with 120 and 150 seconds. However, normal acrosome rates
did not show any differences among thawing times.

Post-thawing results of maxi-straw in water at 52°C for 45 seconds had better total motility and curve
linear velocity than those of cryogenic-vial in water 52°C for 190 seconds. However, there were no
differences on straightness and normal apical ridge of sperm between maxi-straw and cryogenic vial.

Non-return rate, farrowing rate and litter size of sows inseminated with frozen boar semen of
commercial farms were higher in the maxi-straw than cryogenic-vial, but there were no significant
differences between maxi-straw and cryogenic-vial. In conclusion, there were no significant differences
between maxi-straw and cryogenic-vial and so, we may replace cryogenic-vial packing method instead
of maxi-straw packing method by improvement of freezing and thawing rate.
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A FYe] AL (-196T) BE] F712
BES 9% gasg Wyolrle sy &4 - g3
HAgol A o] &4 FoE 8 MAAHe] 7
ol XA Ze Qo] ALFHoR AMSEI|t
olg]& dAolth. TAAAL wAAAH HHE 9
st HENY F{F, FHZXZ, WX, #4834
7] 2 2 Fol kst d7EHI Atk |
A EAHol0] AeH0Z olg5y] A AL
pellet TZAA N #| 2 (Pursel &} Johnson, 1975)
#} maxi-straw 24 A ZHHH (Westendorf, 1975)
o] 7= HA KEjo]t}h Johnson (1985)2 pellet
9} 5 ml maxi-straw =2 A A& 0]L3} Q) FFA
& A3 HALAHS Aol7h vy BIsigith
Maxi-straw 42> 259 Wal7t 37] g F
AEEE F& st BAHS 24T F il
2 39 o (Fiser?t Langford, 1980), Weitze &
(1987)& maxi-straw X% l%@@@iiﬂ 729 straw
o] FYFETG gHZEo] 375} B FAHY
aj o]l W7ol A& strawel] Hj3te] AJE&o] HA
3] v}y B etk Weitze 5 (1988)2 THH
o §e TAUYE o83 WH SEE 2AY
S AT AYeH, ol A TAA WA
2x ¥ele Aa89 YALEE 288 & A
2L 3} (Fisers} Fairfull, 1990). ZZ2iA 2 ml flat
straw (Weitze 5, 1988; Ewert, 1988)L} 5 ml plastic
bag (Rodriguez-Martinez %, 1996)3} 722 X2 &
o] JME Y oy BE AEHOR ARH
A ko FHZo& flat plastic packages ©]-& 3
FAaH o] H %t (Eriksson3} Rodriguez-Ma-
rtinez, 2000).
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® FHF glycerol =+ 2.5%, FAFEE 5.0%
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® HYY =L /12O Z 5 ml maxi-straw
(Minitiib, Gmbh, Landshut, Germany)& o] &
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At
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Ay o] g3+ 80 ml BTS BEHE 20TE
ZA9 water bathel A vlE] 712 & A2
2493 g4tk

©® Maxi-straw’= 52C water batholl A} 4527+ &
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© 1 cryogenic-vial# aluminum-pack-2 A1¥
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© 2 BTSE 0]4392H 100 ml S8l 80
mid Golr ZZ2AN §3) 305Ao 25T water
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go|E 7h2go] FatE AAAFEA 7] (SAIS ¢
Sperm Analysis Image System, SI-100, Korea)E
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4. SHEA

B Age] F3= SASE A (1988) packageE o]
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1. ZYYHE S, =20 ALY 0f

7129 5 ml maxi-straws hAE = A T3
48 A7 938k cryogenic-vial (5 ml, Co-
ming, Cambridge, MA 02140, USA)3} aluminum
-pack (Aldrich, Z18340-7, USA)S o]&3te] £4
Wge] w2 §3 & FYo A4S A A
= Table 13 7t} Cryogenic-vial & HAFA A
3,10 2 15 cmolA 47 24317 52T water
batholl A 19027 §3l3tAs W AREEH

Table 1. Effects of packing materials and frozen-thawing protocols on motility and nermal apical

ridge of frozen boar semen

Packing Frozen Thawing Motility’ Normal apical ridge’
material' protocol’® method (%) (%)
MS 15 52C, 45 sec 39.0:1.9° 28.8+2.2%
3 415£1.1° 37.5+1.0°
cv 10 52C, 190 sec 41.021.0° 29.6+0.8%
15 43.240.6° 28.8+0.7%
3 20.0+1.0° 21221.5°
AP 10 52C, 15 sec 41243.6° 32.0£1.2%
15 21.6£1.0° 28.622.5%

' MS : Maxi-straw, CV : Cryogenic-vial, AP : Aluminum-pack.

? Height above liquid nitrogen (cm).
? Mean+SE.

® Different letters in column were significantly different (P<0.05).
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415, 41.0 2 432%= 77 JEht AAd A A
15 cmol| A 52 & 52Tl A 4527+ &85 maxi
-straw (39.0%) Bt} 3100 EA el §9
e AR BT aluminum-pack &2 ¥ AE
g HAAL 4D 10 ecmol|H FA3AL 52T
oA 1527+ gallstAS Wt vk AREEA
< F2E F JSith AAFEE NAR)Z cyro-
genic-vial EZIHO 2 AN A A 3 cmol| A
4 F g3l A 37.5%Z /M Ao B
A Foaks AARHA Fhoh AA AL 10 E
15 cm Aol A EZ 3 cryogenic-vial EA S
15 cm Abgell A =24 % maxi-straw b FAFE A
AHA¥ &S R AT

Aluminum-pack E3HHE o] 45l AL
e 10 emol A - F 52TColA 1527 §alis

A ARALEA 41.2%, AR AU S 32.0%2 4]
X3 e ARE 9oy AZ e A4 alu-
minum-pack E3HE-2 W5 AR 9] A FA
Zd 59 2RToE 4840 gle ALE Aln
At

olAe] A:Z B w} cyogenic-vialt SHAEZ
A TFARE o] fo] 75 AOE FAPH
cryogenic-vial LAWY E o] &3l AF G Fal&

S} A7kl Hhsted FHHOE EASIYT

2. Cryogenic-vial EHEHO| S5IFT2H0| H
Mol njxi= G

ETAEHER 54, g

2

EERCEEE L

A4S ZARE A3 YA 4ol 71E 9] maxi-straw
o A 2O E ZAME cryogenic-vialg o] &3}
o gl=zA % ge s | RS
AR &L ZAE Ax= Table 28 2t) Ax 2
2 A 15ecmo A 2 & g2 AL 52T water
bathol] A 120, 150 2 190%= 2z} 94 33H9-&
o &) FRFAAS B3l T 0.5A 2l & Aol7t ¢l
Aot g3l 2AZF Foll = 1907 g3 3 A H ol
40.0%2 dAH3 T FALFAE JeEIADG
(P<0.05). BAHHAH &L 8] T 0547k 27.5
~29.2%, 20417kl 22.4~255%2 heht 1A
ZHll W Aol 9l ROE ZAE o] crydgenic
vial EAWEE o1& Aol ANAL A
15 cmol A 2087+ 22 3 52T water bathol| A}
19027 oA Aol 7 S5e Roz

ZAHE AT

3. ZFYHYE SEFY2| ol
ojxls Eg

Cryogeni-vial ¥4 31 maxi-straw 34 9]
BH34E vl ZAME ZA3E Table 35 Zth
=2 (TM: total motility)z} A =}te]
27] (VCL : curve linear velocity)= maxi-straw®}:
Wol 5433 46.6%% cryogenic-vial2t o] 35.63%
36.6%E T 2oL (P<0.05), ARt A (STR
: straightness) ¥ A3 A ¥]-&-2 maxi-straw 7} 53.2
9} 32.6%Z cryogenic-vial®] 47.33} 29.8%9} v]&
& A% vehi At

£ H Y400

= [o]
FHAL

Table 2. Effects of thawing methods on motility and NAR by cryogenic-vial package of frozen boar

semen
Motility’ (% NAR® (%
Thawing method v C4) %)
0.5 h 20 h 0.5 h 20 h
52T, 120 sec 38.8+3.80 25.0£3.82° 29.2+3.02 24.410.65
52, 150 sec 35.5+3.53 23.5:2.79° 28.6+5.00 22.4+1.33
527, 190 sec 45.0+0.14 40.0£5.00° 27.5+3.70 25.5+0.50

' NAR : normal apical ridge.
? MeantSE.

® Different letters in column were significantly different (P<0.05).
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Table 3. Effects of different packing methods on frozen boar sperm characteristics after thawing

Packing Thawing Post-thaw quality of frozen sperm‘
material method T™M? (%) VCL? (pm/s)  STR® (%) NAR? (%)
Maxi-straw 527, 45 sec 54.3+4.01° 46.6+2.14° 53.2+3.55 32.6+2.77
Cryogenic-vial 52, 190 sec 35.644.07 36.6+3.12° 473+2.19 29.8+2.19
' Mean+SE.
2 TM : total motility, VCL : curve linear velocity, STR : straightness, NAR : normal apical ridge.

* Different letters in column were significantly different (P<0.05).

Table 4. Fertility results after Al with frozen boar semen packed with maxi-straws and cryogenic-vials

. . Non-return Farrowing Litter size'
Packing material No. of sow
rate (%) rate (%) (total born), head
Maxi-straw 22 773 68.2 8.0£0.69
Cryogenic-vial 21 66.7 61.9 7.4+0.74
! Mean+SE.
4. TEYHO| SAYU| ATATAI HANE  Tyats] A ANHAG ¥ AHolE F47)
of oixl= ¥ E9TA FEANFT (5, 4D AdTTHAH
7129 maxi-strawE 3 cryogenic-vial 2 oA AFSEel 2R Eo] AJLE L

AutH oz AZE ZAANY HAALFL v
ZAFE7) 93t e srR ASAIEE AAE E
= Table 48} 7t} Maxi-straw @] SH] &3 £
& 9 E2AANFE 77.3%, 68.2% 2 8052 ZALY
o] cryogenic-vial A 9] 66.7%, 61.9% 2L 7.4
0T oa $4A900 EAHY feAE
EERD

oj4el A#Z & wf 7|E¢ maxi-straw o]
B3} cryogenic-vial ¥l o] YT ¥4 A4 A
< AAE EPoU AAAZ B B HAH
SEA A 2 Hd A 59 ool gle
22 54 2 gadel g #7489 947 2
g=H 7159 maxi-stawE HAE F e A2
& Z3UY sbede et AtsETh

o3

N.H 2
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£ d7e @AM TAAAE ol 8T MY
ge MAs A 23S AR 59
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minum-pack E7HH-S v w3 23} cryogenic-vial
2 xS AAAL D 15 emolM FEE F
52°C water batholA] 190% sl ol 7|&9]
maxi-straw M3} B3 AFAE Jehdich
Cyogenic-vial £ FA-§3) g 24
at7] st FAAE EeElste] AlEE A o
AAA A 15 ecmoll A £33 52TolA 190%
7t gestds W AREEA0l 1202 F 150%
oA Bk 33T (P<0.05). L2k FAH
A& FAIZE ol Aol7) AT
52CoNA 45327 €318 maxi-straw ¥ 3HH 3}
527 o)A 190% §3 38k cryogenic-vial FA3 7
of FAAYE vud Az FAALTEH FA
9] WZ7)= maxi-straw7} 3G (P<0.05).
I3V AT ZAAAE &L F EGWYE T
Zol7b itk AR Y EAYHE QAFFHA|
o]

%
WA A A S maxi-straw Z=ZAA o] cryogenic-vial
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