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ABSTRACT

This study was carried out to investigate artificial insemination (Al) failure status and frozen semen characteristics
in Korean proven bulls’ number (KPN) semen used for Al of Hanwoo cows in Gangwon East region (Gangneung,
Donghae, Taebaek, Samcheok, Sokcho, Yangyang, Goseong). Among semen used for Al, Al failure rate showed lowest
at KPN506 (27.6%), whereas highest at KPN593 (77.2%). Correlations of Al failure in between Korean proven bulls
semen and cows was 0.2941, which means that Al failure rate of Korean proven bulls semen may have respectable
effect on reproduction of Hanwoo cow. In addition, present study was conducted to investigate spermatozoal viability
rate, ruptured acrosome rate and active mitochondria in frozen Korean proven bulls semen with flow cytometry. The
semen of KPN593 showed significantly (p<0.05) higher viability rate in KPN593 (30.49%) than that in KPN637 (37.34%).
Furthermore, percentage of ruptured acrosome was lower in KPN637 as 21.37% than in KPN637 (21.37%), but it was
not statistically significant. In conclusion, these results indicate that choice of Korean proven bulls semen may correlate
positively with conception rate in Hanwoo cow. Therefore, KPN with high Al failure rate might be avoid to increase
conception rate and characteristics of frozen semen might be evaluated before its use for AL
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Fig. 1. Flow cytometry dot plot of Korean proven bulls semen
analyzed for both SYBR-14 and propidium iodide (PI) fluorescence.
PI- SYBR- quadrant contains debris; PI- SYBR+ quadrant contains
live spermatozoa; PI+ SYBR+ quadrant contains dying spermatozoa;
and PI+ SYBR- quadrant contains dead spermatozoa.
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Fig. 2. Flow cytometry dot plot of Korean proven bulls semen
analyzed for both FITC-PNA (PNA) and propidium iodide (PI)
fluorescence. PI- PNA- quadrant contains live cells with intact
acrosome; PI- PNA+ quadrant contains live cells with damaged
acrosome; PI+ PNA+ quadrant contains dead cells with damaged
acrosome; and PI+ PNA- quadrant contains dead cells with intact
acrosome.
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Fig. 3. Flow cytometry dot plot of Korean proven bulls semen
analyzed for both Rhodamin123 (Rho123) and propidium iodide
(PI) fluorescence. PI- Rhol23- quadrant contains live spermatozoa
with inactive mitochondria; PI- Rhol23+ quadrant contains live
spermatozoa with active mitochondria; PI+ Rhol23+ and Rhol23-
quadrant contains dead spermatozoa.

o] ok Hh- 123 9hA BA) Eabo] ol
Fol| wpe Yaje] Mg F Ao we} oz B
s)o] 37}81 Ci(Fig 2).

AEZEZ0 7[s& AM (Active Mitochondria Rate)

Az} | EZEg o} 7]5& HAHE Rhodamin 123 (Rho-
123)7 P19 FFAME ol&sto] Wrlslith. HEPES
(Sigma, USA) + 0.1% BSA 1 mloll 100 ple] HAE Y&
% Rhodamin 123(Sigma, USA) + 1.5 ng& ¥il 37C<]
incubater’doll Al 107t v sl3itk 102 & PIE #7ksh
o] fef Y =1 sfoll miY $ 41,500 rpm 5)
shal, AEAS A A% 5 PBS 500 pnlE EFako] 4%
417](flow cytometry)S &3t A&k BRI
Rhodamin 123¢] 9Jaf v|EFZ=g]o}7} activate® F-E%
inactivate®l -5 g0l w2 NEE S Sl
(Fig. 3).

A=A

A2 Sell Aol HlolH = 7} R P A E A
Aletelon, dole s o4 #7442 SAS 9.2 Package
(SAS Institute, Inc. Cary, NC, USA)°] PROC GLM (ge-
neral linear model)& A%t $, Duncan’s th%%178(DM-
RT)ol &fate] A e]73F 7oA sk, #9973 (p<0.05)

2 A2k

0

Sh

[N
it
>
Ho
_O‘L
rir
off
o
2
>
Lo
n
=
o
rlo
off
o
Lo
[ ot
Ol o,
=2

o,

ol 4o o
X
fomx
b
rin
ofy T
<
X

\r
‘0,
o
5
o
=2
Lo

ofr 2
o

>
)

319’ H r_?lJ

=)

0,
&
o
o
>
%P
i)
rr
oK
Z
o
12
1o
&
o

¢

N
 —

324 7t el A= kg2 WA g
Al o]Fof ok s}, SRR oA
o} 40 ustEgol wWE 4 o
o] o] n} 9JA|vk©] 5 2010a, 2010b; ¥} 5, 2010)
ol AHEE= SR SR FA(KPN, Korean pro-
bulls number) g 4 59 H7he} A A
H7R= AL o] FoXA] ¢ar ik B AFolAd=
AN 7N A9, 14, %, G, A, E3), H
937 st AR F9 1,655F Aol AREH
Aol 1F5A 715S Tl 2 AFE HAAESe
1 5 dadFsFAHol A8 KPN AN ¢ 1075
le 10 AT 911052 it AF5A Aull&
34%% Yelgom, 7 JsAHe] Ada A5
Jo] Al&-¥l KPN588¥ KPN5179) ¢l&-4 Auge 7+
¥ 37.0%, 37.7%= Bt A& 43.4%RE Y 2 AdE
S UERTh ¥ 5(2011)2] =il oshd KPN5172] 7
-, AAMAR-2] 15301 E3dn]&o] 100%= e, W
25 EEnt opugl §-15 Y Hol e -3 Nae) &
GEo] AT W2 ARESFE Hol XY U] =S 1
gl Algalof & Ao g Algdr) K3 166572 TH
ATFAS oz A3 Aalo] 5, 2010b), Ht 91
T AIEL 5294%2 VeSO, BEA T4 KPN
o] QIFF Au&s FAS 2 A+ ARy oF 9%
AL =2 A5 YeY A, o]F KPN634 A+227} 151
o] Ao} wniste] 7Y W AS-SISE BSlAL 47.0%
9] Q&4 Au&s e o, KPN598 X447} 143
T, KPN593 A 547t 14257502 B2 Ao walshsl
a1, Z¥7F 57.3%%F 77.2%4] 1Er AdESs RSlh
KPN7Fe] QlE44 A& nushy] 98] 2 AolA=

0;
O:
r2 2o of1 0 o ¥

o
o o ol 1
<
e~

z 12
= 1o
o,

rer
4 n

olf

o

rol S o,
r

4 fomy @ 0 ©

0,

doox g ¢

o o> 3 ol rr

o

o Z 1o

=

)

&

ab
4
(e}

5 rlo —

o iy



1,655 BH$-9A2] olF A
A B77F 1008] 0]/d]1 Aparhs A7 sl
3

0 oL r_\'ﬂ,

ol ¥ 10 oy >
B o
ofy
o
o
&
o
1
£
o
o
pi
rlo
ox*
do
N
i
o,

>,

ro ~ i
o
X ol o,

A8 2213] T 613] HIZ 27.6%°] 71

flo P ox 4 X rt okl okl

& H-2 60.3%= YEFITE ©] T KPN506
P~

—~
W

34.3%), KPN557(36.3%), KPN588(37.0%), KPN517(37.7%),
71231 KPN549(37.9%) =02 W Qg4 Al &S |
ATt WA KPN593-2 5 Al=3l 1973] % 1523] A9
2 7MY =2 e AulEs YE o ™(77.2%), KPN-
676(72.1 %), KPN637(63.9%), KPN641(60.0%), KPN666(54.9
%), KPN645(44.0%), 12]al KPN565(42.7%) 0.2 &
AT A& Bolok w3, TN 7
w2 e AulEd 7P 5 A A AdE Ao
7V ZY7} 27.6~772% 49.6%2] 2o]E Wl om, o] A}
= ©] 5(2010b)2] ARl FH K FA 7he] AF)| H| g0
314~784%% YER FHEAFA 7R Qe AdE
Zpo|7) 47.0%= Harel A3} fARE Aakg ®ivh vhd
o W= Dairy Records Management Systems©l| 4] 337}
31 2008\ 3= EE}](Holstein) A5=42] A% 4 =8}
H2 -9 %olA 7%= FEHEC] F& AFaet W A
2 7ke] Apol7) oF 16% A&E WEFsEaL, A o)A (Jersey) Al
0] ZS- 790 M 5% °F 12%2] 4 5 ZFol7} 9l
108 HalEo] I A5 ARl FH-E M A 1t
& Aol R} Ao s vk x5 Yehyo, g
A G2 S ZFol7F AA Yehs S E9let
Aom, o] R g Aol gloix 4 T uj
1=}

ot
=

(% x o Lo i 5
X0 (ljlj;j

Aog AtEHTh

AFFAl AHgE A, =5 KPN2
o} o] Sl A HX| = FIFS B
off o] &% Uda F 64kAf o] A4
TRl AHEE ANe] Q1FFA A
] Fig. 40 YERHATE XFellA= S
£ KPN9| 1354 Ad&S YA

0,

Shp
o

N, oly
-
ol Oﬁ
1
H

=
<

O, M o

.
[0'e)
T
©
o
o
GOl o

H

o

re

M lo
=1

02, 9,
+rafo Bx

kv of o2 o

g

QOE
2,

lo,
[~
ol

Table 1. Artificial insemination (Al) failure rate of top 10 Korean
proven bulls semen used for reproduction of Hanwoo cow in
Gangwon East area

KPN  No. of Al trials No. of Al fail  Failure rate (%)

588 884 327 37.0
517 528 199 37.7
666 244 134 54.9
506 221 61 27.6
676 204 147 721
593 197 152 77.2
504 178 75 421
642 174 56 32.2
493 173 67 38.7
565 164 70 42.7
Total 2,967 1,288 43.4

ol

Table 2. Low rank of Korean proven bulls semen in artificial
insemination (Al) failure rate used for reproduction of Hanwoo
cow in Gangwon East area

KPN  No. of Al trials No. of Al fail  Failure rate (%)

506 221 61 27.6
642 174 56 322
507 137 47 34.3
557 135 49 36.3
588 884 327 37.0
517 528 199 37.7
549 132 50 37.9
Total 2,211 789 35.7

Table 3. High rank of Korean proven bulls semen in artificial
insemination (AI) failure rate used for reproduction of Hanwoo
cow in Gangwon East area

KPN  No. of Al trials No. of Al fail  Failure rate (%)

593 197 152 772

676 204 147 721

637 119 76 63.9

641 135 81 60.0

666 244 134 54.9

645 116 51 44.0

565 164 70 427

Total 1,179 711 60.3
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Fig. 4. Artificial insemination (Al) failure rate relationship between

Korean proven bulls semen and Hanwoo cow.

Table 4. Analysis of frozen Korean proven bulls semen in KPN593,
KPN637 using flow cytometry

Spermatozoa (%) KPN593 KPN637
Al failure rate 77.2 63.9
Viability rate 30.49+2.44° 37.34+1.30°
Ruptured acrosome rate 28.38+2.38 21.37£3.40
Active mitochondria rate 93.19+1.47 92.45+2.18

Different letter within lines indicate significant differences:
* p<0.05
Results expressed as mean+S.E.
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