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ABSTRACT

This study was designed to evaluate the changes in sperm motility, viability, HOST(hypo-osmotic
swelling test), IVP(in vitro penetration), SCSA(sperm chromatin structure assay) during storage of liquid
semen collected from boars with different farrowing rates using Al, and to find the relationship between
boar fertility through Al and sperm diagnostic parameters during semen storage. The results of HOST were
significantly decreased according to the increasing of in semen storage days and the results of IVP were
significantly decreased at 3 days of semen storage (P<0.05). The %Red was significantly different among
the >80%, 70—-80% and <70% farrowing rate group at semen storage day 6(P<0.05). The correlation
coefficients between the %Red and farrowing rate were increased according to the semen storage. In
conclusion, these results suggest that the sperm parameters evaluated in these studies may be useful
indicators to predict the fertility of Al and evaluate the semen quality in boars.

(Key words : SCSA, Fertility)
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Fig. 1. Green vs. red fluorescence cytogram.
Spermatozoa with abnormal chromatin
show shifted red fluorescence.
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Fig. 2. Parameter calculate for each sample
Parameters calculated for each sample :
The at histogram : a) COMP at = % of
spermatozoa with high red fluorescence and
SD at = standard deviation calculated on the
basis of the whole at histogram. The red
fluorescence histogram : b) %Red = % of
spermatozoa with high red fluorescence ;
%PeakR = % of spermatozoa with high red
fluorescence, counting started from peak
channel ; MeanR = value calculated on the
basis of entire histogram where MeanR = 3.
(channel n x number of spermatozoa in
channel n)/total number of spermatozoa
(Bochenek et. al., 2001).
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Table 1. Comparison of semen characteristics among 3 boar groups with different farrowing rates

. 1)
(Fﬁﬁo‘t’)‘ggg g%t\‘fv) Motility (%) VCLum/s)® VvsL@um/s)® VAPum/s)®  LIN®  Viability(%)

> 80%(4,290) 835+56 1083+16.7 1054+496 972+399 726%68 915+ 23
80-70%(5722) 819+46 1215+236 764+ 89 787x116 615x69 872+ 56
< 70%(3,332) 79.0+48 1201+358 802+163 808+176 679%x70 840x115

Values are means = SD. No significant differences for all parameters.

Y Sows were artificially inseminated with 3 x 10° sperm at 12h and 24h after detection of estrus. Semen was
used within 24h for analysis and 72h for insemination after collection ; 2 Curvlinear Velocity ; ¥ Straight
Line Velocity ; ¥ Velocity of Average Path ; ® Linearity.

Table 2. Comparison of HOST, IVP and SCSA among 3 boar groups with different farrowing

rates
Farrowing rate” HOST VP 0 0
(n=boar, sow) (%) (sperm/oocyte) ¥Red YoPeak red
> 80 % (4,290) 745+ 9.2° 16.3+3.1° 0.9+0.3" 64.6 +12.2°
80— 70 % (5,722) 678+ 2.1° 11.8+35° 25+14" 717+ 7.3
< 70% (3,332) 55.0 + 12.8" 59+2.8° 53+3.8° 652+ 6.9°

Values are means = SD.

Y Sows were artificially inseminated with 3 x 10° sperm 12h and 24h after detection of estrus. Semen was used
within 24h for analysis and 72h for insemination after collection.
® Means with different superscript in the column were significantly differ(p<0.05).

Table 3. Sperm movement characteristics according to days of semen storage

Storage
(day)

0(n=12)” 817+ 47° 1168+235 87.1+306 854+248 711+8.1 87.7+ 6.7°
3(n=12) 730+ 6.7° 1063+247 754+174 728+157 66.8+6.8 793+ 87°

6 (n=12) 58.9+156° 100.3+26.8 712+24.7 69.5 +20.7 69.8+£8.7 69.3 +12.6°

Values are means = SD.

Y Curvlinear Velocity ; ? Straight Line Velocity : ¥ Velocity of Average Path : ¥ Linearity ; 5) Number of
semen samples

& B ¢ Means with different superscript in the column were significantly differ(P<0.05).

Motility(%)  VCL@um/s)Y  VSL@um/is)®  VAP(um/s)® LIN® Viability(%)

| whel WAdE DNAS] HlEo] S7kskaL, 578% A Table 304 Hi= wpe} o] &
THgo] TP W FRE I w2 %7&011 AL BHE Yol 0, 3, 6¥Y wo| 81.7%,
G0l zfol7} }}‘}igb}(ROOS) Bukgo]  73.0% % 58.9%EA fFroFHow At
70- 80%°%] FEE & UE 3 folF Aol (P<0.05). VCL, VSL, VAP, LIN, ALHE= HE
7F At %Peak red %kt 747k 64.6, 717 B o] Aol wit Hasiiovt BAA fo
65.2%= At grell oA Apol= A A JABHA @tk Ao AEEES Ax

fr Moo

ottt Y 87.7%04 3Y 79.3% 2 6Y 69.3%E A
Aol HE do] mE FAY AESS 9 HE o] I uel foHez 7}
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‘s 7Ake} SCSA WSl Table 49 Tl HOST

At

g Ao

AN ME FIHS Ffol=
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65.3%, 49.7% 2 31.9%% K= do] 713}
upe} fojF o= A3 th(P<0.05). IVP A3}
ol A HF AR e Az ddel 113,
39 65 2 6% 38% HFE F 3]
o7 7+A3E931(P<0.05), Ax F 393} 649
1A =] A
SCSA ZA¥= HE o] F71gel we}l % Red
TS B oLt
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3¢ 9 6d4 651, 623 ¥

AT,

84302 RHE o we} Frlehs AEdE B
Ak wEEe] wE FRE oA Al B
o W £FA, MEE, 42 Ve PAF 2
SCSAS] W3}i= Table 5|4 Hi= wpe} 7
AApe] AL BHE do) ©E FRE 37
of frol4 Apoli= fiATh Ao AEES B
&0 B 3YolA ERbEY] wWE FERE I
ol frelAgl Apel= fllou, HE 5 6
oA ERkEo] 80% ©]X, 80-70% % 70% ]
Rl FRE oM A2 79.3%, 67.6% B

50.0%% EYHEo] 80% o]l FERE T+

==
THE

70% W9l
% THP<0.05).

Table 4. HOST and SCSA according to days of semen storage

Tl FOH Aol B

S;[gerlz;g)]e H(?A)S)T (sperr:w\//oF;c Vi) %Red %Peak red
0(n=12) 65.3 +10.8° 11.3+ 4.9° 36+ 34° 65.1+ 1.7°
3(n=12) 497+ 93° 65+ 2.5° 37+ 32 623+ 3.9°
6(n=12) 31.9+11.3° 38+11.7 47+10.8° 84.3+11.4°

Values are means + SD.
a b, ¢

Means with different superscript in the column were significantly differ(P<0.05).

Table 5. Sperm parameters and SCSA among 3 boar groups with different farrowing rates

according to days of semen storage

HOST

Storage Farrowing  Motility Viability 2) 0 0
(day) rate? %) %) %) IVP %Red %Peak red
> 80% 835+ 57 915+ 24 745+ 91° 163+31° 10+03 64.6+12.2°
0 80-70% 819+ 4.0° 868+ 50° 664+ 35° 112+32° 33+15° 654+155
(n=12)
< 70% 790+ 4.9° 840+115 550+128° 59+28° 68+48" 652+ 69°
> 80% 769+ 6.1 850+ 7.0° 605+ 7.0° 85+32° 11+04 616+ 9.0a
3 80-70% 69.4+ 59° 754+ 98 474+ 30° 66+32° 26+12® 648+159°
(n=12)
< 70% 739+ 7.4° 783+ 6.8 413+ 55° 43+37° 74+62° 623+ 10°
> 80% 675+ 51° 793+ 62° 428+ 34° 42+17 18+06° 674+105
6 80-70% 54.3+20.2% 67.6+11.2° 308+ 7.9° 41+17° 40+15" 118.7+604°
(n=12)
< 70% 549+16.2° 590+14.2° 220+135° 28+21° 83+25 669+ 7.0°

Values are means = SD.

Y sows were artificially inseminated with 3 x 10° sperm 12h and 24h after detection of estrus and semen was

used within 24h for analysis and 72h for insemination after collection ;

2 sperm/oocyte

& B ¢ Means with different superscript in the column were significantly differ(P<0.05).
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HOST ZA3b= A BE 0Y} 6Yoll= Hut
o] 80% o’del FEE w3 70% MRl
o o)A AolE KT, HE T 3UA

80% o]Ael FHE o] thE o W)
oo =dTHP<0.05).

IVP A= FRE ol Zhzh 1HE 0ol
= 163, 11.2 ¥ 59% Evhgo] 80% o|4<l
T 70-80%<1 o] 70% WwHSl b m]uLs|
oo E=QthP<0.05). 1Y HE F 3
A} ofl= Al ol F2291 o)=L
At %Redi= HE 0YY 3o EukEo]
80% ©]/dl FTE= 7T 70% WREQl ol A vk
oAl AbelE HATHP<0.05). 1t} HE
% Yol I FEE FolM 77 18, 4.0,
i} %Red S

o r B o

2 YebATHP<0.05). AHe] mEo] w2 Az}
7% AL 2 SCSA Axtel &

1o Z}7+ 0.36, 0.04, 0.22% e}
A BEukE3 HOST 23 (r=0.69,

: r=0.80, P<0.01 ; r=0.55 P<0.05)2}¢]
A Aee BE 3o A =4 el
I, IVP (r=0.79, P<0.01 ; r=0.51, P<0.05 ; r=
0.38, P<0.05)¢}2] a2 HE o] sl
uet A AgrE daeith a2y e
A Eukgyl % Red(r=0.79, P<0.01 ; r=0.86,
P<0.01 ; r=0.88, P<0.01)¢}¢] A#e HE
o] F7Vgel whet A ATt Skl

Table 6. Correlation coefficients between
semen characteristics and farrowing
rate according to semen storage

period in pig
0 036  0.69* 0.79**  —0.79**
3 0.04  0.80** 0.51* -0.86**
6 022  0.55* 0.38 -0.88**

*P <005; * P <001
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