ﬂ

e
4J

HT
ST

H Al

M
(®)

et A =&

o
T o T
3 ATV = e

Technological Improvement in Evaluating Semen
Quality, Freezing Semen and Synchronizing Estrus

for Efficiency—Promotive Swine Artificial Insemination

re
—
A
a

f
o



ﬂ

e
4J

HT
ST

H Al

M
(®)

et A =&

o
T o T
3 ATV = HE

Technological Improvement in Evaluating Semen
Quality, Freezing Semen and Synchronizing Estrus
for Efficiency—Promotive Swine Artificial Insemination

re
—
A
a

f
o



il

S|

—_
fie)

!
XO
-
et
Ho

AAER B7t, AR A

)AO
LOO

15

7}

g

Dz

EEEE

s

BE715F 71 JNE” FAAHF 13A] “H) A

AN oA A FEETE B H4 Q)

up”
=

7I& N

SN

1

;OH

N

AL HFH AR A

A

7]

8 ¢

2003

wmo

o

gl

%
N~

Mo

A 1A A

a
Mo
ok

jgase]

uie)

X
Bo

ﬂmo

cul

B/

olEg N4 FAY

O

A 23k A s AT

e

w=

)
Ao
o

i
4
o

B

N~
el
<

B
&
=
~I
Jmo

NH

H
<0

ol
<0

N

oo
T
o

X

‘mvﬂo

w

L ()ThlE

9 g 7] 3



Ay
N
= R
] Xo
il @W@M oy
5 %%Eo dr.ioyo 1) l
: EEazeF F sz e
el o_ J—
3 ~ W = oo X oo W e R o R T
= o B o En Arooy — Ak SO
=K £ o A ! of A & ol XO —o
G - BrE T N o A%Uru%
dl‘l‘l;.o‘_ N X uon_i _I] )QI,LI
= ﬂwﬂze o M- le_ﬂ% < do O ol @7
=0 OE — o E.u X =y —_— ‘WE I — . R —_
~ Jv,Ll‘.;L ) ‘ru 0
T 9 ;! T o o 16ﬂ oog_ _ ﬂrmMmﬂMa
G @%ﬂemﬂ%&r = omﬁaﬁnﬁm ﬁm?ﬂo»
id R xqgwwif = # ST SH
e }%E% L Jo uouﬁoﬂ Somowm %
o 2 do M N oW ox ok N [
shdeiez b 132 Pzicf
& ﬂg.%_zm}% i ~ T _a@:ar;_n
" i o N N©O Z.E ) c.f
ol G R Ear.offz1 -
: L F op ¥ il P 3
e fwﬁﬂo» n o OB @7?5%
He mrqoazb_uo% T o o %Wyov@
G ﬁxﬂ«ﬂﬂme ﬂwo@kﬁﬂ@n J.U.o@lq%
" % @zéfmu @wﬂmAq BT o
u_ o 7o oKW o oo XA Hoo o o O o © w
T X Mo Loom = N il or wp BK
_~— oV ou ™ g < o A
F 3ﬂ7%_ﬂ gog%H%L gk x
‘EE E = o ,;Io,ﬂ OE ™ Og = mer LE P X ol
o wm%ﬁoﬂurmﬂaﬂ @E%wﬂw ey FoR T o
py x T PET T P o T N Tk LB s
Mog Iy Fo o o ol B % MW W o o T o
oW B W 9w Do ¥ o o
ol B e = ol X o o] X ™ — ol o
_ S o w M o T - ow X Dow
i ozoﬂﬂq%% oo M X G AR LH.EDT}
4 mﬂ@ov.%xoiﬂ Eoﬂn%lgﬂ %wrﬂ,%og
Y mauoidrﬂM.WJ ﬁ@ﬂﬁﬂowﬂ _@ozoﬂoﬁ
g = 9 ﬂ;u}o % g o M N
_ ~ Jj.ouotﬂr xmmﬂﬁu o h]iloﬂo
T X ;.H_su% 2 R o %4%% 75315
w ﬂﬂé}ﬂ xdrwm}%ﬂﬂﬁa 1@@0#
= %Mwumo%ﬂoﬁ qﬂ%dr.wnm.x S SN
= s N ﬂo]ﬂﬂoqeﬂ}% Y Mo Do
é}ﬂognqﬂ i P L1mqolux1
© N T omﬂ?%xlkdré%%ooowal
or.: ‘Diw_On_OO‘NMCW#‘IﬂerO 6EE]H
oF Moﬂ@ﬂ%%qw
Ef%ﬂg%ogiguo
Julﬂ:H_U
o 3T o



A 7 = an

I

9
pul

Fed 2709 Al ek 17] 9] AEAR virol A

°©

at7] <l

stgom ARATIAAE ATHE 2 WAL et 2k

B

dTNEgHE R HS

2=

T

TH 3 ek g
1. A A9 2 FA71E AL A 1 ARHA,

Wy D eEslshgel Aust st Mg

II.

7HH T

2) AFFAHAAA) A8t 7= 4

ﬁo
<0
nze)
B

O

X
—~

;01_
o

O

X

sl

15
N

fusel

=
A

1Z13
=

70

2. A ¥=F A9 FH AT+ E R A F & AL
(A 2 AFAA, FEdT71#)

‘_.@O

s

£

I - Z 7 AH(sperm chromatin structure assay, SCSA) EA 3 1

e REE T

=

(A=A, AgdT7148)

3) SCSA



IV. @742 23 32 &80 did 19

1. 74 234

O AYEFZ Hriet FA7leNd 2 AA d¥ATE SAH A4 AFAY] L&

Sl

2 odAae Aok FEAYel &g 570 AL AlEelA BFska 9l Landrace,
Yorkshire 2 Duroc £EE0 ZXE AalE A N3l iAol s Zashe] (A5 134 9}
AetaA) Aol FARGIEe} AN Ax B A ADE F sk
BAPINFI FEHZES SAR Sto] AL, AT B T AT Aua
E ZAbsSlT EF A 23Rl = FETIHHEATEA T )Y AIME B SR
N5 o] §oto] WA -F7| et TRl Aol AU

& B o 2= CASA A A, AAME=E(SYBR-149 PI, FITC-PSA

W), AAH A S (Spermac  staining, FITC-PSA) HOST, vE&=# ¢} 7|5 (rhodamine
), A2 acrosin <, BAFMATE HAPH(SCSA)ol ZAMEA O A xS
o] Ao Aol o] FH At

G575 Aol s A= BAbEelA 474A] BA I} v

ZogHE AAH

o

1=
5
EREEE

oX,
2

e
Jo
H
e
1o
e
ol
offt
N

ek AAEES Ax FY 80-90% A HE 4Y o]F T0%E AA FAEHAT
AAAAEE A FY 60%MA 497 6dol 72+t 32%9F 21%= AA A
HOST ZA¥= HE 2~-3YU0] Az FL9 60~70%=2 dA3] Aslstdrt. HEIZ=
oF 715 % BE 4dd dA3] vkt HEV|F F AANEES AL, HOST A%
2 M EZEel 7lE Wtel vl =2 (+)o| Atk

Al Ao dEe] #eF ZAfeA A Fo HAEWETF 50% ol Al

Bacillus sp.(75.0%), Pseudomonas sp.(67.9%), Proteus sp.(53.8%) % Staphylococcus



sp.(53.6%)F 1 AEMT 5 7P HEWNETE =& M-S Bacillus sp.(30.0%) ATt 3]
AN MFedrs dANT ALt E coli, Klebsiella sp. ¢+ Enterobacter
sp.7b Ygdn} gorch

AN gAY MR 24.4+295cfux10'meet 10.4+18.2cfux10'me g & 3]
AN BE 6o 3~104cfux10’ml® A Z7FE ek 8F< A g 744
ZArel A Staphylococcus spi= = FAA N ds AdES 7H AL Pseudomonas sp.
= A5 Al AMEoA Penicillin, streptomycin 2 erythromycinol #34do] AUt}

Corynebacterium sp.= spectionmycin, polymyxin B % erythromycin®l| A&4dS 71A

t}.  Linco-spectinomycin, gentamycin %+ amikacin @5 FojoAd &= HE 6doA A

Agest JEae] Asglol AT FH2 AT+ Aov] o5 FYA HFgH e
AE 9% AAANA AR Ash dglow 48R et 99 ¢ F 9

FAAN AzA 12 A Ao FAEA 24 taurine(4A0mM) 3} a—tocopherol(500m) €]
m e BEFolA gy, AEE B AAHAEAAE At Aolrt glle
Yol A FAAAA(ROS)S A3 X8tk (lipid peroxidation)”} 914 S
2 2y Ads Ay 1247k WAL St sialic acid(0.04amM)e] H7tE &
3l 5 Aol shadoel qdsdth Al 1 314 el 13 3M pentoxifylline®] 7kl A
£ 3M H7lelA g8 & AAMEEI HOST Axte] 5ol ddeon md g &
M H7bel M= AR 12k 3] A efo]  olFF<l  0.05~0.2M
trehalose 7Fell A= 0.05¢F 0.IMolA W5 A= F3o] gllont Faf & FAEY
ol #A3] HAeHAL 53 ALHAEee] Hex YA Trehalose AR
EDTA2% 5mM)ete] WA goA &ate] d<sol AUtk Trehalose 0.025~0.2M A
oAl AAY ROS7F A3 745kt
AAEH MAS e A7 Foll Al HOSTA 150mOsmv/kg, 304 AA7E 242
Aollem HOST A¥= HFHE 34d5YH AA FaHAT. FR=7He] HOST A3
o] Wol= dA Ry (1D A dM ¥ e HOST A7t st 744

ol 1 Wol&= ¢ Fth A acrosin 9 SAH 2 25TAA] 60&3te] HAZz

JE
lo
o|N
)
S
3o
o/
)

_|v_



NG Wo
o 9 ‘..10 5
— mluﬂ 0 N
1 CIC o TR P " iy &
, (S = < 3 5
J. J) 0~ - N = O
s OTEy 8% 2ep Tl b b
I N % W B TS m T L7 "
. N d - P [y o
T o £ T % T oo ézwemdw S
T R Z < % gz TT e g T b -
» & @ W g L2 ®¢E O - %
ﬂﬁ N ,ul ,ln_/l Nro m og Ns? ool O,._ M u! K wmo . 0
© 0o ) "o ot o ™ Ay —
= N NS o X < 2 . o ) — o0
ol 17_._| = L o ° AT X o X o O ) L N
WA moA g I T o R i ) N
4 T oS T 2 G X op 2 PE \ NN
= o : ™o X - =] N N
o N BT 23 = | =0 S < X ~
= o S 2 T8 T o g g g ! Bo o R
7 =~ g X % & Y = Hel
o 0 X © = o 3 o| o 5 A ~ k) = i o\ K° ol
8 T o o R ® oo znﬂom%mﬂ ® e g
= w TrXEow L) e 5 8% Oz oWy
% \oJ -~ . o . = . =] _
dE = o AOT%M%@.AVG,MOAI,#W R T
o iy o a 3 S 4 5 N o & < 7T o
e %0 > o 3 s 5 o an R T 0 o R oF o % Fo D o =
~ T Tz Z P i Tgxo® L T o
R S o:%mq%;ongw% o w
2 o T 8 X ) R ST P58 e & Fo ay
2w )i x 7 R ) T M & % <m0 %o W o B o
= 4 AM ) WM Wo e Uﬁ = wﬂ__ = M M = 7 1B " B o ﬂ@rﬁ_.v
~ R wooBR — g ) J ~ X - X
25 1L 3 oﬂbmwg}m%wa%mﬂmwmﬂ < 5 T 5
o 3 fz oz ogf%w%zmwﬂ@mmmﬂﬁm%% fo = o
T owgr ioii{guw;%w PR
N = o o =
T o M) ol | CHECR g W - L T & ,% o E ~ ™Mo O
A EERE: ﬂ%%PMOEW1MmE%w@& w5
BT = . = 9] S 0 o
% o m#&qﬂb_um @ﬁ%ﬂﬂ%%#%ﬂ B X G
A C e = 2T wOF O o D o T B o =
R o 2 % W Mo & o by Mm N w N O ﬂ ) mm = ® =X
(=N . _ 2 X .
wuarﬂw%%uﬁ%%ﬂﬂﬂ%A%mﬁﬁg & ° W i
ﬂﬂm%ﬂn}%%rH%A ﬁ%%Mﬂﬂ%%ﬂ
,.n_u.o ) M) ,.ﬁ_mo - £ ,Ho ™ = % - dl z <2 ~ < T oF u
YR X X X oy o
1) ﬁi IS N QI Wi ~
Qﬂ HL _— 3 Of o —_— R
=N Mo G A o X
T = o
TORR



THFH WE FEH&S A=Y HS Al 237 85.4%, AHAEF(NS) 23]
7F 729% 2 1A AAFH + 22k JAEFHNS + AD FE7F 834% R o1, FAtE e
THEL 23] AlolA 86.2% = thi =3k},

3) FHESAM Regumate(progesteroned] #|)S 1497+ Atz H7FsAY T
Ring-CIDRE AW 145t A F5F 2443kl hCG(300~500IU)E FAts}aL
10841 7F5-ol GnRH(300ug/+)E FAkstel &4 9 vje-s7]3H(GnRH FAH 5 264
o] 12} Q1FFA S 1354 F 1241k wo] 23154 S A A A}

ol EE=OAE of F 24A17EEo] hCGE FAFSEaL 804170l GnRHE FA}
sto] WA Bl wles =8kl GnRHFAF 5 2441wl 144 lEAsta 1244
T 18AIZtu el 22T A AA S AF Regumate(H g 17)¢ Ring-CIDR(A ]
27)AYA FEHES ZH7 89.1%9F 88.0% At Regumate(H 2] 37) &+ 90.9%,
Ring-CIDR(# 2] 4+) #2737} 93.3%2 &S Yetldd &9&e A9 1, 2
3 2 457 7+t 86.7%, 82.6%, 88.6% 2 91.1% At}

—_
I§]
al
—
o1
[
—_
[\l
al
—
o
()
=)
]
o1
X
—_
<
X
o
=]
IS5
!
LS
£
BN
i
ol
-
£
(]
oty
r o
o
+
o
>
M
l-'lj

[e]
=
72.3% ~ 89.3% HAG L AATE= SAAA Fx= AAHEA gt} FAAS=
30.0~20x10%/80ml %= A] 11.29 ~ 11.025%=2 2922 zto]7} A t)
2) AgANe] AT 2 BHAT| Y mE WAMNESF FAAZE 2 pH H Sl A

3) AgAFALG 17CANA 1, 3 & 54 FoF 47 HHsgS u g &35S 71.9%,
59.8% % 539% o™, o] w pHE Z7Z} 689, 6.84 % 7.060.8 dH=g=gdd 9

g xedetase] 44 Wl A4S HER AT

_\/l_



RN REEEEIRE

tH93.7%)

=5k

pal

& A9

4) Aol pH7F wtE w(6.84) FEj&o] ozt
O AAFZ H7tet Fd7e /AT R AX/EHE T

2. 23 &8 A
B ATA A A

o]

olo
o

s gele] AAA

b2 7h Tk $1 4 A o] 3

3
i)

N} FES
3} Hx7t 2 s ATk

R

4

e

s

jint

oy
o

el
T

~

HJ
o

—_
fite)

oF

o
M

Jo

N

A

o2 vjx

R

L

Aol =g AHot A2y}

s}
=

il oF

o

ol =9

3

Al AE A ZA} dojx= zt
7

Al

=
fLs

el

O AJF=F7F T49 4 AFF4 £ dAF7|sME AT

Ry

o
Ryl

&

B
!

el

- VIl -



SUMMARY

CASA-sperm motility of liquid semen produced in commercial pig Al centers
sharply droped after 2 days of storage. Changes in other CASA-parameters during
17C storage varied among the AI centers. Sperm viability(80~90%) at the first
day of storage decreased under 70% at the 4 days of storage. A sharp drop in
percentage of acrosome-intact sperm occurred with the time of storage, with only
32% and 21% left by 4 and 6 days from 609% at the first day of storage. HOST
result and mitochondria function in liquid semen also greatly decreased from the 4
days of storage.

Various species of nonpathogenic bacteria were isolated in raw and diluted(1:1)
semen and the most frequently isolated contaminant bacteria in the raw semen
were Bacillus sp.(75.0%), Pseudomonas sp.(67.9%) and Staphylococcus sp.(53.6%).
Bacillus sp. in these bacteria counted for 30% of all contaminant bacteria. Bacteria
contaminated in the diluted semen was similar to the raw semen, but E. coli,
Klebsiella sp. and Enterobacter sp. was much more than in the raw semen. The
degree of contamination in the raw and diluted semen varied among the Al
Centers.

The number of bacteria isolated in the raw and diluted semen averaged
24.4+29 5ctux10%/m¢ and 10.4+18.2cfux10*/m. Bacterial counts in the diluted semen
ranged from 3 to 104cfux10®/mé after the 6 days of storage. Staphylococcus sp.
were found to be resistant to all 8 antibiotics and Pseudomonas sp. in some Al
conters showed resistance against penicillin, streptomycin and erythromycin, a
common preservative antibiotics used in commercial pig semen extender.
Corynebacterium sp. in semen samples was found to be resistant to polymyxin B,
erythromysin and spectinomycin. Treatment of linco/spectinomycin, gentamycin or

amikacin alone into the semen samples were quite effective against predominant
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contaminant bacteria. From the combined treatments with several antibiotics
including the above antibiotics, no bacterial colonies yielded in semen and no
decrease in sperm motility and sperm viability were appeared during the 6 days of
storage.

Sperm freezing by using the extender supplemented with taurine(40mM) or a
—-tocopherol(500uM) alone and combined with these two antioxidants was not found
to improve sperm viability, sperm motility and acrosome integrity. However, the
combined supplementation greatly decreased generation of oxygen reactive
species(ROS) and lipid peroxidation in frozed-thawed spermatozoa. Addition of sialic
acid as an antioxidant into freezing extender during holding time of 12h before
semen freezing slightly improved sperm motility after thawing. Pentoxifylline
treatment before freezing showed improved sperm viability and HOST value after
thawing and the treatment both before freezing and after thawing was found to
improve the percent of acrosome-intact sperm as well as the sperm motility.
Addition of 0.025~0.2M trehalose as a cryoprotectant substance into freezing
extender increased sperm the viability after thawing, although there was not
improved after cooling. The treatment of trehalose combined with 2~5mM EDTA
significantly increased the wviability and acrosome integrity of frozen sperm. In
addition, trehalose treatment alone into extender greatly decreased in the generation
of ROS in sperm.

HOST of boar semen was more relieable method to measure at 150mOsm/kg for
60min than at other hyoosmotic solutions and incubation times. HOST result in the
liquid semen stored at 17C was greatly decreased after the 4 days of storage.
Individual variation in the HOST data among boars was more greater in the diluted
semen(1:1) than in the raw semen and a great variation of HOST data occurred in
the boars showing low HOST result than in the boars with high HOST result.

The most optimal time and temperature for measuring sperm acrosin activity was
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found to be 60min at 25C. A great variation in sperm acrosin activity was
observed among the boars in raw and diluted(1:1) semen and the acrosin activity of
sperm In raw semen was high 1.2 times that in diluted semen. Changes in sperm
acrosin activity during semen storage was more smaller at 17~25C than at 5C
and was greatly decreased in the semen collected in Aug than in that collected in
May. The sperm acrosin activity of frozen semen greatly decreased to 63~84% of
the raw and diluted semen. Decreasing rate of acrosin activity during semen
storage varied among the individual boars. Sperm acrosin activity of raw semen
was significantly positive correlations with HOST data of raw semen and acrosin
activity of fozen semen and negative correlation with acrosome integrity after
thawing. While the HOST result of raw semen showed positive correlation with the
acrosin activity after thawing.

Sperm-IVF rates of liquid semen was significantly correlated with their acrosin
activites and sperm motilites(r=0.88, 0.97). In addition, sperm having >5.6mU
acrosin activity resulted in high IVF rate and blastocyst development . The sperm
with COMPat and SDat tended to yield low IVF rate, although there was not
significant. Boar fertility was significantly correlated with their acrosin
activity(r=0.80) and HOST data(r=0.87). In the first experiment, IVF rate of sperm
was highly correlated with blastocyst development rate and the blastocyst
development was correlated with litter size.

Variation in SCSA parameters was found to be related to boar age. Boars of 1
5~17 months of age showed high SCSA values and Larger variation in SCSA
parameters were abtained for boars of <14 months of age and also in ejaculates
from same individual boars was appeared from boars >17 months of age than
those from <13 months of age.

In general, the boars having COMPat value of 4~5 and %peakR value <50

tended to be yield much more semen volume and semen dose per ejaculates than



the other boars group, respectively. Boars with <20 SDat value showed high sperm
concentration and semen dose per ejaculate. As a result, these SCSA was therefore
found to be valuable method for evaluating semen quality and production, since the
boar group showing poor SCSA parameters seemed to be poor semen quality.

In addition, relatively high fertility and large litter size were obtained in boars
group with COMPat value of 3~4, SDat value of 21~40, and %Red value of 5~6,
respectively. However, these relationships were not significant.

Farrowing rate of liquid boar semen (81.5~87.3%) was higher than those of
frozen-thawed boar semen (76.6~80.5%).

The non-return rates of mating types in gilt were 85.4% in artificial insemination
treatment that was performed twice at 24 hours and 36 hours after injection of
hormone, 72.9% in natural service treatment performed twice and 83.4%6 in natural
firstly and artificial insemination secondly. Sows were showed 86.2% of non-return
rate that was somewhat high reproductive result.

The gilts of three farms were taken Regumate (a kind of progesterone
analogue) with feed stuff for 14 days or inserted Ring-CIDR into virgina for 14
days, and injected with hCG (300~500IU) at 24 hours after final treatment of
Regumate or Ring-CIDR for estrus synchronization and injected with GnRH (300xg)
at 108 hours after removal of Regumate or Ring—-CIDR for synchronized ovulation.
They were inseminated twice at 26 hours and 38 hours after injection of GnRH.
The sows weaned were injected with hCG at 24 hours and then injected with
GnRH at 80 hours after weaning. They were inseminated twice at 24 hours and 42
hours after injection of GnRH. The non-return rates in gilts were 89.1 and 88.0%
in Regumate and Ring-CIDR and in sows were 90.9 and 93.3%, respectively. The
farrowing rates in gilt with Regumate and Ring—-CIDR and in sows with Regumate
and Ring-CIDR were 86.7, 82.6, 88.6, and 91.1%, respectively.

When a dose of the sperm number was minimized down to 30.0, 25.0, 20.0, 17.5,
15.0, 125, 10.0 and 75x10°8 sperm/80m¢ that were above 70% motility, the of

twice-Al were not significantly different as 72.3~89.3% of farrowing rates and
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11.29~11.02 in litter size. There were not significantly different among the sperm
doses.

The diluted semen were added with 0.1m{ methylene blue solution and overlayed
with liquid paraffin upto lcm for isolation of oxygen permeation. The mixed solution
was incubated in 45°C water bath and the durations of decoloration were examined.
The bleaching time and the bleaching degree were evaluated as color index(-5~+5).
The semen of good quality reduced methylene blue for 3-6 minutes, but those of
poor quality didn’'t change the blue color for 9 minutes.

When liquid semen were storged for 1, 3 and 5 days at 17C, sperm motility
were 71.9%, 59.8% and 53.9%6, respectively. At that time average pH of each group
were 6.89, 6.84 and 7.06, respectively color indicator by methylene blue solution was

vary useful to evaluate quality of liquid boar semen.
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(1999)2 heparin®] H7l=2 54 gaF o] =A FAHAIL glycerol
o] & TR EA KT &Hof feElstrta Bttt o] 5(1998)2 percoll gradients
A7 e o] g0z AFHLL A F 99tk Kim S(1998)& BTS
) BEE el fEg W ARGl 27 865% 9 102%F |
T Bustgon, AgANe 1534 AAEEIF 15~50x10" B9 elAE FEit
== Hastth A 5019992 #HA AFFHE A

3. AXAAY AR FHIY FEHEFHY B

H A oA AdFA Tzl B3 AT77F Bol A o ol A AL
AANE AA FERE FHESIH JAdAE A Hus A dv @4 H#A <
ST FHEY ALgFEE] o 2287 FHAHL o FEHE Pl 7]
od AoR 7= Aot ol9f AHAH AF= GAFGMAFZ A sperm chromatin
structure assay, SCSA)e] tlat AT A7} FuU 7}Eo A ofz Rad u gt}

4. A FAHE7E e AT

FY ol e o] 5(1992)¢] regumate$} PMSG, HCGE H-&3lo] 86%9 o4 71§
S Bustgoen & 5(1995)2 altrenogest Tl TA % 4-12Y Alolo) 87%9] TAHE
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1. AR FHA
Al AHE TAo2 ALEE £ & ATHYEA 7] (CASAS flow cytometry)”t 7N
W 8 HAAMEH A A JAFd At B A st A&k
:‘

Y= YrkFarell 5, 1998). 53 A= gae] Fxsh 5E wr 433 P

F oo WEE LD vk 7 Fo) ARE ofv FEE LitEE vk el
FRsh AET Y T AEY GA PHoRA B GAEel o P Ay

WMol wo|l AFE 1 dvh(Malmgren, 1997; Maxwell¥} Johnson, 1997, Thomas %,
1997) E3 HZ HAAAAS A9$  acrosin | FA(Glogowski %, 1998), HOST,
hypoosmotic swelling test(Vazguez &, 1997)% "¢ #-&3F Wi o g AA = 9o}

E3 vEZ=Yol Ve A A H2 AAFEE driMer HEHL JrH(Windsorst
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1) 71¥ buffer

=1}
Dulbecco’s phosphate buffered saline(D-PBS)

En

A A

B Ao ALE" 7 E bufferd S calcium chloride®t magnesium chlorideZ} 3
o) O

2) CASA(computer—assisted sperm analysis)ell 2]

7h %)



A 15mle FHsle] 3083F 37CHFNA wigA7|a 37CE A dH Makler
counting chamber(Sefi-Medical, Israel) $o] AH 10pl& "ojx=d & CCD 7hH
(Toshiba, Japan)7t F-Z¥  F38& w4 (Olympus, Japan)ell <AZA%  SAIS
system(Sais puls version 10.1)& o] &3&to] A8t ATE A2ke] &8 (MOT, %), =4
$EEE(VCL, m/s), AXALEEE(VSL, m/s), B4 2EE(VAP, m/s), linearity
(LIN, VSL/VCL, %), F%5% col&eZ2(ALH, m/s)9t straightness(STR,
VSL/VAP, %)& 74339tk & A3 AF&¥E CASA system9 %7] 442 1%
13 24t} (Zeng 5, 2001) .

¥ 1. CASAA A parameters

7] = 71& A

25 1 37T
Capture field - 10
Frame < : 30
Edege filter 0.08 threshold 7
Ha AlxzAa7] (Pixels) 80
HA AEA7] (Pixels) 215
Frames tracks A X : Motility :5

. Velocity : 10

: ALH 212
1% AAF threshold : VCL (um/s) © &0

: LIN(%) 165

© ALH(gm) : 55
VAP £ % threshold © Medium(gm/s) : 50

. Slow(um/s) 0 20
# 31 velocity (um/s) : 250

Threshold £ % (um/s) : 10

_11_



3) A7 AEE 4

Garner ¢t Johnson (1994, 1995)¢] W& o]-&3st3ith. @4 A2AF SYBR-14%
Pl(propidium iodide):= ¥|=F Molecular ProbesA}2] LIVE/DEAD Sperm Viability
KitZ AF&3lg o™ stock @ working solution® & AHHH S o} e} 2t}

7} Stock solution

SYBR-149] stock solutione dimethyl sulfoxide(DMSO)el| 1mg/ml¥ Al &2
™ PIi= sodium bicarbonete’} % 7}# Tyrodes salt solution®] 2mg/mlZ WS SITh.
Zy7y do] 2kE eppendorf tubeo] 20p1% EF3dko] -20To| HBdlo] ALg3FH )

Working Solution= SYBR-14 stock solution2 1:1002.2 DMSOe°] 3]4]3}<]
HZE %7} 00Img/mlE Al w5 on o] xpvte eppendorf tubed] 20ul# H3F
gto] -20C H st ARSI oA o] AREsT

) Ay

Aol 500p= F 3}l eppendorf tubeo] €& thS SYBR-14 working
solution 2.7ul¢} PI 2ulE o] =339 th. 37C 2l heating blockol] 1583F v A1l
% mg 36CE wld® D-PBS(Gibco, BRL USA)Z 2¥ AlAH& 3 v 10uE
slideol  Fsko]  slided 4 2007 ool AAE FFAME  H600 AFL
50/100(Hund Wetzlar, Germany)ol A #z-3l i) Aolqli= AAF= SYBR-14 A4
A o sdor Hole Z, 52 e PIL @A F& Mo dAaHE slow &
otk A AEES F BEE AAF SYBR-14Z 9" Ao wlER ALt
ATH

4) Aol H A2 A (acrosome integrity) A}

PI(Propidium iodide)™ Garner(1986)s <] WS o5 435t wHE%lth D-PBS
o 0.04mM(0.27mg/ml) == PIE =91 F -20CoA Bastivh FITC-PASE
Cross 5(1986)°] ®WHel =35t

AFAgd 03-05mlE FH3 F PI=Z 10~1587F Ao A3 b D-PBSE
Wil 300xgoll Al 107 AAlEE skl 23] AFSTE FITC-PSAS A4S 913
95% ethanol< 0.5-1.0ml Y1 &3 F 303 4T E%B‘}Oﬂﬁ}. 1 % ethanol9]
AAE 98] 23] AR5 3hal pellet] D-PBSE 3 7hek 3 40ule] FITC-PSAE



A7retar & Esteldoh 3 EE slideol 40-60uls # 3k T}
50/100m, Hund Wetzlar, Germany)o. = Iz3stgch. A" A3 2o ue)
Sukardi(1997)¢] Wl uel GMARE 4982 BEFSGoH, 19

(HARE AL, AIDEARE =& B4, ARL(HANS A=) 1221

ARD(HARES 2 A& FE8ko] dEsivh

-:!_ = [ .-.-_.\_‘!-"-._.".,-\"J‘-l'
A%
ATL AlD ARI ARLD

Bl : Pisum sativum agglutinin(PSA, %)
777, Propidium iodide (PI, A A)),
LRy

a9 1. PSA9F PIZ 94 & HAGeE e A& i P Hi (Sukard, 1997).

All(acrosome intact, live sperm) D RAGY AEAA
AlID(acrosome intact, dead sperm) : AAARAA} =& A=A
ARL(acrosome reacted live sperm) : #A¥k-g A=A =}
ARD(acrosome reacted dead sperm) : HAWS =& AA}
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5) AxEA B33 H4A (HOST, hypoosmotic swelling test)

Jeyendran 5(1984)2] wWwel T3kl HOSTE A AT AAS 15-ml
eppendroup tubeol Ho} 500xgol Al 5EFF AA R Fe] AEFHS wWEla AFEQY
150mOsm/kg .2 A ZF HAMAEU4N (Z7FF 129 fructose 13.51g, sodium citrate
7.35g)¢F &% & 37T = deolA] 303 wiFAI AT 10plE slided] 531 ¢
GAF AvAdstel A 20070 ol el AAE wAEsIAT. AR v RS FES O
29} Zo] ER{atATt

Rlan

[al [t} {e) ed) () (f izl

a9 2. AARe] ARG el FFEH E(Jeyendran 5, 1984).

A8 WF HA e AR, MY dow GgEel F3E AADb), Tk B
F3E AR, M FEG drko] BAM AP AR, VIF T P
B8 ARHe), MRt AWA o BFHo FPRFS & FAD, Vs A

¢

_\r_ll
)

o= o] wAY YU ° AR 74z FREAh HOSTAM)E
=2 o

[s]
B Ate] F4o] n 5yt BelE b-gHd] H &
6) Mitochondria”] 5 &4

Windsor ¢ White (1993)¢] #{ e wet Rhodamine 123(R123)& /\}*‘15}04 g2
TR nEZ=gols dAs g g AS 1-1.5x10%ml= Al 348 F 500u
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g F 3kl R123¢] Spg/mle]l Eolgle BOMIY NS 05ml ¥ & 37CelA 30&3t
O ¥l¥ S 10mlo] H A F-frste] 500xgol 5&3F A4l Al
2 3 o AFHstRen Ax F 10pF ke slidedol FiL
cover glass® €& % 33338174 (H600 AFL 50/100, Hund Wetzlar, Germany)3a}ol
A sk 200700 AAE HEEte] T A FolA RIS ESE FAHE

Hl &5 Albs o

=
o2
o
ol
8
o2
1=
o
o w

o)

==

N
-
@
>
wn
>
lo
™ =
oL
x
Mo
ofr
o
2,
oy

[e]
Sl AlEE S A g e STk AN EE 7] ffste] AlmdE A

4
Foll A g Aol BEV|ZH(D) e A Edd CASA 2= % 19 2
< il

CASA Z3& 57 ATAEE=E F&Este] AIMEZES] SA4S Bd a9 1-33 #24
CAE7F CASA A &5l atsla DA 7 wigker] yvx] 3418 =
TAAAE dedezA AdEIte AR LEdde B2 Aolrh FAHUG
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E 1A AN REY| ] A &

HE7ZHY)
SE P
0 2 4 6
MOTV 63.0+8.8" 53.3+14.9° 46.3+15.7° 36.0+17.8°
VCL? 49.3+10.7° 56.6£12.6° 49.2+13.7* 38.1+19.1
vsLY 28.2+8.2° 27.5+9.1° 21.8+8.9" 13.8+9.0°
VAPY 39.9+8.7° 36.4%9.6" 30.4+10.4° 21.2+11.9°
LIN” 56.2+8.1 46.7+10.4° 43.2+10.9" 33.849.5°
ALHY 4.0+0.4° 4.4+0.6° 4.3+0.7° 37+1.1°
STR” 75.4%5.3" 72.8+6.62° 69.9+6.8" 61.0+11.1°

Y+ R A, 2D P<0.05.

D

MOT : motility(%)

VCL : curvilinear velocity(um/s),
VSL : straight line velocity (um/s)
VAP : average path velocity (um/s)
LIN : linearity(%)

ALH : amplitude of lateral head displacement(ym)

STR : straightness(%)
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—-%--E

MOT(a)9} VCL(bh)¢] w3}

=

R

—-X--E

1% 1(a, b). 571 AIFE(A-E)E AF o BE7|3] w

ofl
Kl

VSL(c)3} VAP(d)e] W3}

=

R

_17_

29 2(c, d). 570 AIAE(A-E)E Ao HE7| 7o) u}



—~ 50 — %0 .
X X 50 - < |---m--B
S 5 40 -
n —=—D
30 --x-- E
20 .
10 10 -
0 0
0 2 4 6 0 2 4 6
2y 2Ed

a9 3(e, £). 571 AIAE(A-E)E A BE7 7k o LIN(e)9t STR(f)e] w3}

. Az AEgY AAHAE

Ao BEV|T] e F2 AL &S SYBR-149F PIZ ZAS ZAdes X 2,
FITC-PSA(HA A M2 2Ae Axpe= 19 49 2oh 7 194 B EAlg A&
S BT 497 A 2T A@3%~89%)¢F 22 el 82~84%E FAHAS U A
S} DAEE BE AU M RE 73% Fow AstHAnt 39 FAGAE o= At
1 AEE (Y )L 570 A8 AxFY 60~80%A =l 49 o] Fo AstHFL <
A AR o 69 wWlo] AEES 38~58%=A AFTUe] 60~70% K
ATh.

o°(’
rlo
o,

ool

] 5} =

L
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FE 2. AN HET ] e AR AEE] Wt

Al BE7IZHED)

AE 0 2 4 6

A 83.0+7.1 75.2+10.1° 72.9+13.4™ 63.0+12.1°
B 89.7+4.1° 82.8+3.2 82.045.0° 81.4% 2.4°
C 87.3+5.9" 82.5+2.9% 83.9+5.4° 76.4+4.0°
D 86.4+3.9° 81.8+6.6" 73.1+£10.1%° 71.2+12.7°
E 84.7+ 10.9° 87.8+6.2° 84.2+4.9° 74.1+8.6"

Y+ A, “P P<0.05.

BE7|7e] wE FITC-PSA A A&9 ®stes 19 4 2 59 2ok HJHA
o] AEAAE ddAN AxFdol 60%, 443 6doll= 32%9 21%=E 2 F AL
W g ggEAe] F& AAE ARGY 162%C0A 4487 620l 23.6%9F 28.6%=
S7FE AL olg e WElE 57 AIMEHE FEI Ay g 590 2ol A A9
AEG2L Mg ghaet AAHA & G g THEEFS Al AEH BT F

Abetlont AAZE E4Ha 52 AR Hl&2 Al AE e Aol 7 Bokt
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H 6 day

AANMIMHMBOMBPIOGUINY

(%)0114

AD ARL ARD

AlL

ul
=

BE7]708 FITC-PAS/PId 93k Azl &8

HAGE W)

ol
N

HARES A=A

ARL :

A

g

s

M

g
WA %2 A4 ARD :

34

s

A

=]
=

AIL :

AID :
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AlL(%.

ARL(%)

AID(%

0
o 2 4 6 o 2 4 6
szl szl

35
30 .

4 6

2
E—’F—ol E_:'I._sol

— = =

a9 5 57) AIAE(A-E)E HE7)71e] w2 Ax A& FAALH Wk
(AIL : FAAAN A=A AID : FAAN =& AR

ARL : HAWFE AEZA-H2  ARD : FAEAN =& AA)
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o). HOST(AAH54 W38 A
% 30] Uehd vhe} o] Beh B AlE Y 49 BE 2974 W3
37) MBI AL wE 2% gole) do| 2A AstE A,

®
52
bas
o
£
N
ius

rir

=1 H
BE AL 699 FEo] AxTdd T2 60~70%= Sobdlas & ATk

3. 94 olggole] wE|7ke] we HOSTAT S w3

Al HE7IZH(Y)

AE 0 2 4 6

A 4874109 AP 37.0+6.4 "8 32.8+59 "B 33251 "
B 449436 39.5+5,0 AP 28565 33431 "4
C 42.4£34 29.9+3.6 29.2+85 P 25.8+10.1 "
D 50.9+16.1 ** 46.2+85 "4 40.9+8.1 " 31.0+9.1
E 51.4+10.4 **P 45.7+115 4 386+9.6 "4 31.7+8.8 A

B A+ x Azt PO po.05.
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gt At mEZE=ge} V)
E 49k 2ol ASH C MEE BE 4AA mEZEL 759 At fglen
Uz AEdAE BE 49 A AsEHYY. ®I nlEZ=go)l 7|5 oid Al

Ejghe] Apol7h AxFAFH BEV|ZA ZAA Y e & 3

E 4 A Y] BEY] wE mEZEgolr] s Wt

Al BEZIZHYD)

AE 0 2 4 6

A 81.4£54 P 733487 P 69.5+£10.0 P 66.8+9.9 "
B 90.0+4.2 ** 824158 A 67.3+10.2 ° 727481 A
C 81.4+3.0 * 82.8+4.4 80.1+6.4 4 72.9+7.3 "
D 79.9+8.2 71.2£7.0 P 61.6+11.5 ¢ 53.0+145 ®
E 71.1£7.2 *© 59.9+6.1 "8 54.9+6.2 *° 36.7+12.0 <€

*

ot

FrEFHaL, “PEAEC p,05.
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oh. ool gt 3
Sggele] nE/EE G Yazte] AuBAE E 5 L 63 2k wEFY

l‘ lJ

o AAMELEFITC 715)% nEZE=golr]s ke F94 Adato] A ai(r=0.44),
HE 290E AAYEZEFITC 715)0] vEZ=olr7s 3 0.78, HOST2 -0.459]
Fo7 Aol dlem, HOSTE AES(SYBR-PI 715)3 04101900k, ®E 49
7} 62 of A] = x%xvg 4 (SYBR-PI 7]%)°] FITC &4, HOST, CASA &3 =

040% 7txom ma mEZcgel 7|5 AxAAES, HOST 2
CASA &3 % °4Z4°1 e el

= [e]
ool =

F 5. A RETAI 2ol A AP dztel A
3 & 1 2 3 4 5
1. SYBR-PI A E4(%) 0.35 -0.20 0.20 0.26
2. FITC B&&(%) -0.11 0.44" -0.12 0.25
3. MEZ=g o7 5(%) -0.21 0.78" -0.11 0.02
4. HOST (%) 0.41° -0.45" -0.43° 0.36
5. CASA &¥(%) 0.23 0.16 0.17 -0.12

HEID FIAL\RETY SRS

* P<0.05, 7 P<0.01.

E 6. 91N BE 493} 6GolN P el

il

4 4 1 2 3 4 5

1. SYBR-PI A&E&(%) 0.13 0.44" 0.40°

2. FITC A&&(%) 0.44°
3. MEZEH7]5(%) 0.17
4. HOST(%) -0.01
5. CASA #3(%) 0.16

HE 6Y AT\ BE 4 ZaAls
" P<0.05
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o
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el
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Fof Al &= A

d|

<471 4l
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S AAol o
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2. A # WH
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=1}
=

7h A A

hul

& 57 = A] ALAE O A ¢

A7k SEA Gl A

A4l 9A QUG FE AR

20ml 5% blood-

=
=

0.1me

F A%

514

ARE 10710'2 3

gl

s

EEE

0.85% A
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o AT =
Al HA gram G, o} E(spore) AL, oxidaseFBAIS A A|EE & 1

e aAS AAEAT. Al AEER Z A cetrimide agar(Pseudomonas sp. Bl <%
r
[€)

o

Y
»
ofr
2
tlo

), dextrose casein peptone agar(Bacillus sp. 8¥%) Staph—No.110
agar(Staphylococcus sp. W %-&) % oxoid streptoc COBA medium(Streptococcs sp.
i F8)S Abgstdlon FUAlT 5 A (Escherichia coli, Enterobacter, Klebsiella,
Proteus sp. )& fl3tod= (F)IZW =9 Easy 24E Plus kitE AF&3tHomn 247
welloll E019l= Al HET 2473 v gl A vt Ao WstE At
(report sheet)oll 7]¢3d}aL ZA3E Easy view softwareo] @4#H3to] AldS& 54

sttt

_1%
m[o

[ﬁ,
Jm

2t FAA e A

3~570¢] A} colonyZH-E Al S trypticase soy borthell %7]a 35CoA] 2~6
A7 wl sl HF A & (inoculum)E "S53 Muller Hinton agar®] ¥FWol F &3
HEAZ v 8% dAA discs(BBL Sensi-Disc Antimicrobial Susceptibility
Test Discs, Becton Dickinson France)E& ¥3L 18~24A13F wl ¢ zone diameter

&
k-3
interpretive chart®] 7|<=dll wet 44, A £ S GAZ 2 AYskAh

ah Ay FAA HrEad AL

ZAe @A A= penicillin,  streptomycin, gentamycin, amikacin @ %
lico-spectinomycin®] ¢l o™ 3]A Hof] H7lo] wE Hate] E5A(CASA ol &) H
AZEA(SYBR-149} PI o]4) ZA9} plEo] Z21% A colonyde WatE AL
ATt

3. 2% # 1
7h Aol Al e =
570 ATAIH = 5B A AIFR = AF dA NN AEE AdF 7ok Al
of AEWILEE BHY % 1% Zon olF 37 AIMHE H|wg Zﬂ_ji}{“ 3% 29 A}
F 7 =3 AEAAS 7Y AENEo] =& M-S Bacillus sp.(75%

|
2} 30.0%) o T3 HEHETF 50% )3l Alde Pseudomonas sp.(67.9%),

S

A=H =7
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Proteus sp.(53.8%), Staphylococcus sp.(53.6%) At}
oSl AIAE A HAEF = R Mde ols 4F9 Aol FF& o]F 9
ot 4= QJQlv}y. 18la Escherichia coli®t Klebsiella sp.= A 52 15%°]4 3+

Aldtoll = Bacillus sp. ¢ Psudomonas sp. = AlAl
v el gon 1 9 AlFdAE Al ko] zpo]

R

)
i
2
Y
o
507
o
td
r
i
flo rlr

L A HEATEe] F7ek Nk
AdFHEAE
Al E ZAPA BT Al 1] (%)
A= H] (%)

Bacillus sp. 28 21 75.0 30.0
Pseudomonas sp. 28 19 67.9 27.1
Proteus sp. 13 7 53.8 10.0
Staphylococcus sp. 28 15 53.6 214
Escherichia coli 13 2 154 2.8
Klebsiella sp. 13 2 154 2.9
Enterobacter sp. 13 1 7.7 1.4
dh=s 13 3 23.1 4.3

_27_



ATAH

A% A ° c

n=15 n=o n=8
+ - + - + -
Bacillus sp. 9 6 4 1 8 0
Pseudomas sp. 7 8 4 1 8 0
Proteus sp. 3 9 2 0 2 0
Staphylococcus sp. 7 8 2 3 6 2
Escherichia coli 2 7 0 2 0 2
Klehsiella sp. 1 8 0 2 1 1
FEnterohacter sp. 1 8 0 2 0 2
Corynebacterium sp. 0 9 0 2 1 7
Morganella spp 1 8 0 2 0 2
7] e} 1 8 0 2 1 2
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F 3elMe AAAF 5 G 12 M(1:DE BN AEH AT T+
ojm AN} ARG Ml HEWES Al HEHES YEAS ey
Escherichia coli, Klebsiella sp. 2 Enterbacter sp. 7}V 27+ 33.3%, 16.7%%}t
33.3%=EA AR NHT= AENETL A% SRS &

olefgt A= Hol AIMY It FARHE g TE=

Nl g el fATdE ol tha Apolrk sS4 & UM

il

o flael Ad 2 A

# 3 A NLDH HEAT] T7ek vE

AdAEA R R
ARER AN B

SRS H] & (%) (%)
Bacillus sp. 6 4 66.7 20.0
Pseudomonas sp. 6 4 66.7 20.0
Proteus sp. 6 3 50.0 15.0
Staphylococcus sp. 6 4 66.7 20.0
Escherichia coli 6 2 33.3 10.0
Klebsiella sp. 6 1 16.7 5.0
Corynebacterium sp. 6 1 1.0 1.0
Enterobacter sp. 6 2 33.3 10.0
7] e} 6 0 0 0

E 49 5% AN 09 Adse BE/] mE AT FAYRE BelFu

Atk AR Mol AL AFF(cfux10¥/m)7t Hk 24.44£29.59 01 AIME zFe] =}
o]7} gk}l A AN = 10.4+18.29 1 DAl AE 7ro| zfolrp wgrr), wa
3N HE 6U0 3~1042X Ao FEe S7HE SRl
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¥ 4 AN 99 A (cfux10¥/ml)

 RESE

ATAEH

o

o AN B4

- 10 ~1
A 19 1461214 5 35+4.1
(1~100) (0~10)
B 15 18.2+11.3 4 21.9+324
(5~48) (0~70)
C 16 37.0£39.5 5 8.2+8.8
(4~173) (0~20)
Al 50 24.4+29.4 14 10.4+18.2
¥ 5. A Ao HEV|HE A
A=
REZ|ZHY) N ‘ H 4
- T (cfux10%/mt)
0 10 0.3£0.7 (0~1.2)
2 11 2.4+2.3 (0~6.5)
6 10 37.9£38.0 (3~104)
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L A Al FAAA

A4 Aol F2 HIFE L = 8F Y A thete] L AWIETF H4d At
0l Pseudomonas sp. ¢+ Staphylococcus sp. o gt &AA 744 AL A=
¥ 6, Z12]a A7) Aol F2 HAETE Corynebacteriumel that A 7+4=
S R S g

Staphylococcus sp. & 8% FAYA HFoA Aol HEAol= Aoy A&
s Yegulla 33 Pseudomonas  sp.s  penicillin, spectinomycin,
erythromycinol Al w2 A&4S B3 v A FAA dfairs 7 FrAel
AT} Corynebacterium® 749+ spectinomycin, polymyxin B, erythromycinell
A AFA, streptomycing AL vy x] FdAAC def = 5 FAEAde] AR

.

E 6. ANy BT A g5 24 A

3} A A Pseudornans sp.  Staphylococcus sp. Morganella sp.
Spectinomycin 10018 S/R R S
Gentamycin 10ug S R S
Streptomycin 10ug R R S
Penicillin 101U S/R R R
Kanamycin 30ug S R R
Amikacin 30ug S R S
Polymyxin B 3001U S R S/R
Erythromycin 15ug S/R R R
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¥ 7. Corynebacteriumel] W3k A 7344 ZALA 1

AP A Disc &% 2 3}
A3 3 e

Spectinomycin 10048 <14 15~17 >8 0

Gentamycin 10ug 12 13~14 15 25
Streptomycin 10pg 11 12~14 15 12
Penicillin 101U 19 20 27
Kanamycin 30ug 13 14~17 18 29
Amikacin 30ug 14 15~16 7 26
Polymyxin B 3001U 8 9~11 12 0.9
Erythromycin 15ug 15 16~20 21 0

o el A Fo &}
ge WA ADEH E ob FAA BPAel we FARTR A

K|

X 8= %XHWPX] F2 H7E o] penicillind} streptomycin A7PHS V=L
2 3] 1 9o 3%(linco/spectinomycin, gentamycin, amikacin)®] Z7}olA A=}
gele HE 6 o amikacino] TtA 433 Aot A F7te] & xlol=

S
At webA 2 A Hrbe gAY F 9} =zo Azto] il WEH

Oﬂ = oﬂ-&kg}\o] L%EE] —/,\— O‘ga E 3,‘— o]oi Uﬂ ?l’ —/,:_f_g] *1]%%);110—;421]7]' 7]’

FAA FFALGE 9olA= BE 6L W AAZH AF5 3, 49 7 AL TlA
A TCFE7DEY dA8 AstEde. 4 BE 69 wo] A =& = A
T3t

el Akol7k ik wekd A BgAl AL HrtrEel hE weivt
2a3e & 5 Ak
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A7 =0 A} o] &2 REEAl oF Aok & Aoty HT AW FAAA
(reactive oxygen species, ROS)9 &7} T+ xdAA 7|59 Atz E2 Agd #F
Si7F wAE L o Gt 7 A s E ROS9 #Hele] v o Bl wof gt

A2 FAIAAANAE ROSS HA o] wpEy] wiol o]& 7] 9F FAikstAle] 7t
of ek A7 wol Mawa gk

T3 A FA4A AAFAY =49 2R HUtRdE Bl A=da gdd. 53 FH
2ol WS AAE FAHoE o]FFQl trehaloseo] tigh Aol sAA A A E

H37)5& dA8] MAss Aoz dFH Uk 2 AFdA s IASAIZA a
-tocopherol, taurine, sialic acid, pentoxifylline®] X7} &= ZAFSon, H XA A

AN A9 trehalose M7tE3}E &7 §5to] A =FH A

2. 15 ¥ Wy
7h E A Y
B oAgo A& H % ANE Yorkshire®} Duroc TEEZ=0 2 HE A E AS

Astgon TAZdNE 05m strawd] TAZNS FAEA T

o

o haksiAl A E S $s AR Yo Az
1) 12} 2xF sl o] A =%
12} 312 ool 20% 3 lactose £ 42 W33} 11% lactose £ 1 : 42 =33

T 4,000xgol A 2027 98 F 4S5 A4S miracloth filterel] of ¥A]F o},

2z 3| MM 759% glycerol¥} 1.3% OEPeo] THd Ao zA AZFA] AL A
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b skl HA 1ARbERE A & ZekaE &) Yo AR A7MA WE
ATH

Taurine®} a-tocopherol®] H7l= 12 2 231 34 Aol taurine, a—tocopherol®] &
A8 18 3 taurine®?} a-tocopherol®] &3 2] (50mM3}F 500um)S 2 A &}t

Taurine 12 2 2z A Qo] HIFFE7F 40mMo] HEZF Xq7]'°]'/~}\—1— a
—-tocopherol2 99.9% ethanolell &3]3} stock solution 100mME #| =3k & 1z 2
22} 3|2 o] 500uMeo] ¥ =% FH7Fstdvh olwl 3] A el Fo]7b= ethanol®] FX%
= 1%S =343 ¢ttt} Sialic acide 0.04mg/mlS 3 715 2L pentoxifylline 3 7}

F=w 29 3mMel i

= R
29

s

ol
s

Foppoz ARE Ao 442 24T thg dgde v Ax® 14 4
| ©70 200ml ol ulel @i W
Yol A oF 2475k 4~7C 2 WAS AT WatE sAgAe 27 54 AET)IS A

=

A3 FAslgt. FZE XA NS 05ml strawol 43 & LHE strawd 9
A7} glycerol# i3] HES=E 1

AZbEr HE A FTE Straws AAEA E
A 15cm 9ol 103 AXAA dulsAas A2 AAALR(-196T)Hel 453
o}

3) BAE HAAE AT 712 gy

20mM N-(2-hydroxyethyl) piperazine-N’ -2-ethane sulphonic acid(HEPES)
20mM NaHCOz2F 0.1 % polyvinyl alcohol(PVA)e] H7le BWW ] % (Biggers
s, 197D 71 g o ARESFith

5) AARFAxEEe] AWy AFsh(lipid peroxidation)

Lipid peroxidation #% AFE<2 malondialdehydeE ZA3}i= thiobabituric
acid(TBA) wHgH o= A8ttt

A AgdE AAE Ca'', Mg ©] AAHE Hank's balance salt solution® 2 3] 4]
gto] AAFE7E 20x10%/m s Al A8t Lipid peroxide® malondialdehyde 9]
Ae FAA7I7] fste]l 324 FHFE 34" 1mM ferrous sulfate®t 5mM
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sodium ascorbate® Z}Zb 10w 7] A& FfF4 Imeell H7Fstal 37CeolA 1413

ekt Atk 25009 409% trichloroacetic acidE #7Fsla 0ColA 10 &7+ A X35}

lipid peroxidations =XA171 & 2500xgol A 1027 dAEF dHr) o]F A= 1
mlS 3]Fsle] 250 e 1% TBASF &35t #= EolA 1087 SH3 L A9

A WA AT Malondialdehyde® X%+ spectrophotometer(Kontron instruments,
Switzerland)E ©] &3} 532nm oA HEgoH ol &34 (optical density) S &3 3}
o] BA3519th A4 ¥ malondialdehyde® MolsE: Mol E3A415(1.49 x 10° | -
mol ' - em )& 71F o2 3aetg th(Slateret Sawyer, 1971).

U} Trehalose H7HEE S 913 4G Ax 2§

D) sAREN] Az

SAREN Beltsville F5(BF5)E Pursel(1975)¢]  HHe] wal 12g  Tes—N-tris
(hydroxyhethyl)-methyl-2-aminonesulfonic acid, 2g Tristhydroxymethyl) aminomethane,
16g D(-)fructose, 16g D(+)glucose, 5m¢ OEPE HE 1/ HEE ZH{HFE H71sle
Azt ¢ Fdd Ak Aol A des Eydte] FAEIE N 20% F
=2 #HIlskh wto]l Eyd BFs B2 X ENLS 1200xgol A 3083 YA E 2 sl
AZdG FHale] ALEEAT. 23 FABENL glycerolS 6%F == HA7EEe] wwk

2) Trehalose®} EDTA<S] %7}

Trehalose® 7= A3 104 23 5ARENY trehaloseE HEFw=7} 27}
0.025M, 0.05M, 0.IM, 0.2Mo] %2 d7}&}it},

EDTA®] #H7b= A3 10A trehalose® A=A 37t 7Hd £& A& dAAsta
EDTA® HZF% %7} 2mM, 5mM¥ Al A 7}s ot

3) Washing media®] A%

Washing media®] A%+ BTS(Beltsville thawing solution)S ¥4 G4 &<
0.2mM glucose, 20.4mM trisodium citrate, 11.8mM Na2COs;, 3.4mM EDTA, 10.1mM
KCl ¢ F&=2 Azt
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4 BARAe Az 2 g3

[¢)
g NS washing media® 25T A 500xgell A 153 YA R &t S HS A
AL strawd & AAF7F 5310 Al B2 AlF-f shevh 2ela e ewE

2417 el AR 4-5C7HA] 37A171 & glycerol®} trehalose’} #3%HEl BFsZ glycerol
HETE 2%7F HE=E FAsAn} 23 34 T glycerolE d S A7l & 05ml straw
of &5, &d3tal -80TeolA 1023t dAnlsZd Al & HA Do HA 85T

Fli= 37T 25l 20 F Ak

o AR 2 AR A

oL

1) AFE AA 594 B4 (CASA, Computer—Assisted Sperm Analysis)

CASAE AAdd AA 10u=S v 37CE 7FE® Makler counting chamber(Sefi
medical instrument, Israel) Yol @ojrd & TI-23A CCD 7MW 2H(NEC, Japan)”} %
g 94 A (Olympus, Japan)oll AZ2¥  CTS-60/200 system(Motion Analysis,
USA)E ol-§3ate] Aldstqith

A FEERs dUede SAIEROEAN d¥(metility), AHEEH=(VSL,
straight line velocity), =454 %(VCL, curvilinear velocity), HA4 =2 APF%=

3
(LIN, linearity), =Fol 5 A8 (ALH, amplitude of lateral head displacement)& +
3tk olw) &A% AX(hyperactivated sperm)?] 715 VCL=>100mn/s, LIN
600, ALH=5m= 4 3+31ch.

2) AAEA WA3AAHHOST, Hypo-osmotic swelling test)

A E N e fructose 13.51lgm} sodium citrate 7.35gm& 3% Z=H4 1
50mOsm/Kg= ZA4stslen Aoz 3hsk § 37T ?5 o]

. O] & 500xgol A 5E7F YA stdew, A

5 10 W& FAstd MIEF Eefol=d E‘“aé‘}ﬁl Ao A Ax3kS

B
ofN
%,

BN T )
o o 4
ox, =
N o2
oy i)
2 NS
= K3 E
ol AN 3%
o
ok
=2
X
}4
k)

y
)
i
>«
[\l
(@)
o
)
o
S~
>
1o,
3,
X
i
<
ol
)
32
£
2
2
=y
_{
lo,

_38_



3) AR AER A

AzLe]l MEE FAFE 93 AR S Garner $(1994)¢] W] F3slo] A A
9t SYBR-14 viability kit(FertiLight TM Kit, Molucular Probes, USA)S A}-&3}
Atk Kite] stock solution®lA4 SYBR-14%= F< DMSO°| 1mg/ml 3, PI=
Tyrodes salt solution®] 2mg/ml7} &% At}

AArA LS SYBR-14 stock solutione DMSO®Z 1008] 3] 3le] ¥HE working
solution 2.7u¢, W& AZEo] &= PI 2w, AN©2x10"82ml) 500u0S E3ate] 3
7C<] hot-blockell A 303t wi$ 43w 4 (HUND WETZLAR H600 Germany)
o A #FS T

4) Ak HA A

Aol AAMEH L Spermac kit manufacturer’s guidelines(Stain  Enterprises,
South Africa)o] W} 43399 tl. Washing media® AAdd 2 Hg 79 AAS
Zofol o] =wale] F7|FolA AX F Fixative 12 1AS L SElol=E FHS
2 A& F stain solution A 5%, stain solution B 1%, stain solution C 1&% 3%
AZ dAstAnt. 24 dA dAntt SRR AlFete] g7solA Az A
d Sdtol=e FeAn A A 10008 9] wi &2 Sekel=1 20070 o1 AAke] A

E] ]_9} u]uu lr:}\ﬂ
nzol wams)l glow o)A
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a b C d

a9 1o s Ao AAGE. a0 A AR b AN AL e d s AAES BAD

—

A=A

N

5) ROS<e =
-

ROS¢ A&  chemiluminescenceH o2 =439t Aitken %, 1992).
Chemiluminescence signal LB90 luminometer(Berthold, German)Z ©]-&3}o] 3%
7F9] integration mode® 7] 23 th ROS A& 93} probe: luminol(5-amino-2,
3-dihidro-1, 4-phthalazinedione; Sigma, USA)S A}-&39th.  Probe? stock
solutione DMSO= 34} 3lo] 26mM= A %3} T

Luminol& ©] &% H0,0 Z4e dAeld 400wl A F-f o (10x10°
spermatozoa/m)°] luminol stock solution 4pl(HZFE X 250uM)et A E o &4 3t
= H0p o] EXEE =0]7] 935t PBSE 343 8ul 9 horseradish peroxidase
(AF5E 124U0)2 #H7FgE 3 luminometeroll Al 1087} signals =433l ). Signal
o] ¢tAstx W, ROSS S TXAIZI7] f1ste] DMSO®l =ob e 4ul(HF 5=
100nM)¢] phorbol-12-myristate-13-acetate (PMA)E #7}3}e] 10%7F signalS A
A8kt HiO20 A #4e PMA #H7F% 1023 374 ¥ chemiluminescence
countsoll 4] # 3L(peak) & FHi &S X3t 583 FA o= AL

o
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Aol AN w: $AG Fol drtE FHsA WA AE T 140l B

E 1A =274 3d43tAe] H7lol A taurine®} a-tocopherold] ©EA g HTlE
oA el EFAHTAA AR EA Y AEEo] thAh FHAEHASY {FoF Aol
St HOSTel A= @abstAl o] H7bel wh& Wsirh gidoh 28y @44k a7
(ROS)¢] Aol a-tocopherol® taurine+a-tocopherol®] @l oA &3] A5 2
W abiksk(lipid peroxidation)®= 3 7R FojAow dAA ] HAES & F UM

o},

A

_41_



RESY

&1 XI5

[

=
S

[
&
.
L
[ %11
e
=
ENS
5
feed
6
>
S

_av_

E 1L ANFZA 884 Frtel B2 §8 F FI98 B3

Taurine, A  a-tocopherol, B

R34 ROS S (SOI(J)uM) A+B

CASA,” MOT(%) 389 374 336 43.1

VSL{(mm/sec) 30.8 36.5 36.9 475

VCL{m/sec) 10.1 85.6 90.8 99.8

LIN(%) 354 386 415 475

BEL(%) 708 70.3 745 75.0

HOST(%) 2538 265 286 274
ROSZA

Luminol Chemiluminescence(HzOz, Countsx10°) 52.4° 474 30.9%*° 185°

Lipidperoxidation, Malondialdehyde (nMol/ # x10%) 30.4° 216 18.2° 152

“MOT : 29, VCL : SHL52SE VSL : AALEFLE, LIN : VSL/VCL

@ b pg0.05.



¥ 2+ FA3HA sialic acid®] HIMAI71E AN 27 HX A 7Hholding time)©]
FA = Fetol H7EgE A golth AAAFH F 2~3A3F Wl AH Al Eo7t
717 12413k e] A A FEE Qo] kst HUbR sAEE § G o] 543% =
ZT(465%) B0t FFES & & AU FAH BAe] SEEHES " S A A

= Aol 7h A
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KEZY

6 IYH5 -

RE/RHICEICEICSRA

ER/IR Y B8 -60 L PO/S0/BI02

- vy -

E 2 AAFE A FAANH FAA Frte] B2 §3 P &9

AT
CASA® AR N —
Q=7 WA AZHIZ), A (Olsgfn:/;de AB
MOT(%) 825¢5.8 46524 4° 515+9.2° 52.7+84% 54.3+4.0°
VSL(u/sec) 217456 58+1.9 56+1.4 5712 6.113
VCL{m/sec) 451263 28949.2 284+6.4 26.8+4.1 215+45
LIN(VSL/VCL, %) 62.6£7.0 20.814 19.9+2.3 20.92.3 22.2+13
VAP(m) 36.1£5.4 122439 12.4%3.1 12.42.3 125+2.4
HYP(%) 38+48 1.2¢1.1 1.6+09 1412 13£12

"MOT : 88, VCL : FHEF4EE, VSL :

2k p¢Q.05.

Z

AEFEE LIN @ VSL/VCL



¥ 33 4= penotoxifylline(PX) H7IE Axlel &y 7159 Z7la3et =3 PX
o] gstAlEA e avE ARG AP Aot

PXel FAxd AgoA FAAAN &3 & A CASAAFANA = FHIM
Zpol 7k gl o FAEE Fo HOSTo AE&o s FH/bFRT AA3] s
Qi 53] 3mM H7bgEEdAM o 2a 9 F& 4 5 AATHE 3).

PXe] H7W7F 244N Fal Fo 7 AT AR Al 3mMA A g3 F
AargE el @A Fol A R AAweSEolA LIN(VSL/VCL)O]
7hE(13% 3mM) el A =7 vERST

S

ekl

ool Astel A el SANY Fol WA E ROSS FE AR AL
Fol7] 9Astel FusAL Wt FAPA AR E] AR A% @ WHel L
& 5 ;ow} GO FEI FAAA A/ B FFO U AT o B8P
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VAP @ A=% 7% %, STR @ VSL/VAP

2P P(.05.

_46_

¥ 3. 5274 Pentoxifylline 7}l W& {3 AAe] AAt
oz A2
g N ImM 3mM
W2ts  gE%
Wy gEF Ay gEF
CASA", MOT(%) 470 16.7 49.0 147 40.3 15.4
VSL(um/sec) 215 5.0 51.1 22.3 21.8 45
VCL(um/sec) 472 23.3 24.5 46 475 23.1
LIN(%) 45.2 21.2 475 21.0 42.7 19.7
VAP(im/sec) 30.7 9.7 34.0 89 317 9.7
HYP(%) 5.6 1.2 6.4 1.1 6.9 0.8
ALH(zm) 3.9 3.1 39 2.9 3.9 3.1
STR(%) 69.8 50.0 71.0 51.3 66.5 46.4
HOST(%) 69.2 29.0° 73.0 35.6 73.7 39.2
BEE(%) 79.2 38.3" 81.7 39.7° 83.3 48.9°
" MOT : &2, VSL : A4&E4&%, VCL @ F4LE4%, LIN @ VSL/VCL,



VAP : BH3 25,
&b p() 5.

HYP @ 3&F

_47_

¥ 4. 5243 §3 F Pentoxifylline 7l W& &3] AYe] &4
CASA’ = A
ImM 3mM
MOT(%) 3354149 37.6+12.5% 43.1+19.3
VSL(m/sec) 3.5+0.8 5936 11.6£10.0
VCL(um/sec) 19.3+35 184456 24.8+10.8
LIN(VSL/VCL, %) 18.1+2.7 28.9+9.9 37.9+22.4
VAP(im) 8.0+1.7 9.7+4.3 15.7410.8
HYP(%) 0.6£+0.8 0.8+0.4 0.8£0.6
" MOT @ &3, VSL : AXL&55%E, VCL : 45455, LIN : VSL/VCL,



2¢ AIdANH T FAAZAA AT WA A ZHholding time) & F O 2 A

Aol A£%4 (cold shock) & Z017] glako] 1247ke] WA A 7kel] o) g Avfol}.

A58 7o A CASAdA Ax&=Ho] tzrrY 10~12% FdHJet
o2 it ey o] <kolA AFd FAskAle] HtEadE uds = w o

t}. Trehalose®] #7187}

- AE A ALd =E:A FE= EEE 4l o]d R trehaloseE &

A s|A ol HrtetR S W JEbd 3= 3% 59 739 Zow EDTAS E3hA e 9
F 799 Bu =G olE AR HUbel wE sAgE A AW
ROS =2 ¥ 1039 2t}

3 594 0.025~02M H7bgEolA H7E & sAAAY] AR FEFEE
(CASA) ZA¥t= FA7F9F Aoz giley w2 § 23+ 00259 0.05M 3
7ol Al 53] A& 3 LINo| FH7FEt 22 A A 8] (40~60% % 20%) &=
ATH

FE 614 0059 0.IM H7HA &8 ¥ HA AEEe] hETHY FojHor IF
Aok gl ZAEAES 0.05~02M HIdA sZAAAY FAFH ¢ EF U
THET dA8 FHES & 5 Ak

wa g HOSTE 7oA B% tixzFHoh 20~40% ©] =gkoh

1%

3.]_1‘

o>

BN
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KEZY

0 IYHs -

- 0§ -

F/Rlc BiciEICSE

IV IR/ RS BB -08L L PO/80/9102

[=]
=2

E 6. 524 Trehalose A7} W& A4

. Treholose{M)
0 0.025 0.05 0.1 02

AEE(%), B4F 75.6+21.4 794142 78.8+13.8 76.3+156 76.0+15.4
9% 341+18.3° 36.9:16.8" 40.0+16.9° 420+108° 38,1170

AARAALS (%), ¥45 53.2+13.1° 70.8+15.5* 72.3:5.8° 75.6+6.8° 73.6£12.1°
A% 29.0+6.4* 34.2¢8.8° 36.0£4.3% 40.7+3.7° 38.646.2>

HOST(%), ¥24% 453+11.4 50.3+17.6 471%117 55.3+12.9 54883

+HF 28.419.0° 33.9+6.2° 35.8:14.8° 40.8+19.4° 35.0£4.9°

2be pe0.05.



TrehaloseZ 34FatAl ¢ 2 A (chelating agent)d] 715S 7 EDTAS #H3 A
Zhll (3 73 8)+= EDTA ©=37bRt EgA oA AHe] Wz (524 x)el
AArgE o] FgElom L3 trehalose 0.05~0.1M<9+ EDTA 2~5mM 533 7)o
A AAA R FAEE A &Yool FHES ¢ F AUAJRE 7). TAFEHFTY
g7 (3 8)2 trehaloset EDTA H7b#FEe] 0.05M¥ 5mM 31 0.IM# 2mMel
A ZhzE 2R f@A 8] Eokth O 9odlA = A Aol W Fo At
AFo] 7} uwszur ol F AWEELS trehalose 0.05~0.1Me| EDTA H7bolA =F
trehalose WA lEth FolAow okt FAHAES HFAAA W F
T m=kou 94 Aol gl 28y 483 FolA= EDTA bmMeo &
FA ol A3 FrslA . HOSTE W2Zh FollAd = Az ghel zhol7k §llont
EDTA 5mM F7Fell A vha 2 3ol .

ot

{0

_4

Ol

ki
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-Zg..

& 7. Trehalose$} EDTA #7719 & Ao Yy FE ARSSA

Trehalose ~ EDTA i

(M) (mM) MOT VCL VSL VAP LIN ALH
(%) (t/s) (1m/s) (1m/s) (%) (ym)

0 0 40.9° 348 15.2 218 416 35

2 46.0™ 356 174 23.8 487 36

5 425® 31.0 143 20.0 464 34

0.05 0 455" 37.7 173 24.1 457 38

2 485° 434 214 289 476 39

5 49.9° 39.9 216 26.8 492 38

0.1 0 439 374 156 225 418 39

2 467" 347 168 22.8 477 38

5 497 40.7 216 288 54.1 35

=b< P<0.05.
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E 8. Trehalose®t EDTA 7t W& A 528 F ARLEEA

Trehalose EDTA Shog

(M) (mM) MOT VCL VSL VAP LIN ALH
(96) {gm/'s) {tan/s) (gm/s) (96) (gm)

0 0 13.4° 198 10.0 118 42.1 28

2 12.0° 193 111 13.0 51.5 27

5 143 188 83 109 37.8 34

0.05 0 21.9* 20.5 10.1 135 47.1 30

2 21.3%*° 22.1 12.3 156 51.3 3.1

5 229" 23.2 116 157 479 3.2

0.1 0 17.2° 179 80 11.1 445 2.8

2 23.6° 21.0 113 145 54.7 2.8

5 182 194 11.1 13.7 51.1 26

>t P<0.05.
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# 9. 27 Trehalosest EDTAHE 7lo| w2 AAHA W

Trehalose EDTA AELS(%) BAFAANE(%) HOST(%)
M) (mM) W73 4% WzhE Ak PRI 8%
0 0 734°+2.2 348428 66.8°£3.1 18.7+1.0° 55.0°£10.6 37.010.8°
2 76.6°+23 37.3°2.2 69.5°£4.0 19.62.2* 52.8°+6.9 42.8+50°
5 77.4°£3.0 37.4£34 73.2°+0.9 237£15° 55.6°+4.6 41.1+6 8%
0.05 0 76.1°:2.3 38810 66.0°+5.0 22613.3° 53.0°+5.3 34.3+38°
2 77.6°2.8 43.4"+23 69.3%°+2.2 25.8+2.4° 53.8°t15.6 37.3+4 6
5 776722 4367038 70.0°+2.1 32525 53.0°t11.7 41.6£52%®
0.1 0 75.6°+2.8 419°+09 70.0°11.8 22.8+17° 54.3°+6.2 37.1£1.0°
2 77.6°+3.3 44.3%+05 73.9°1.6 29.03.4" 56.3°46.2 40.0+4.4®
5 76.3£1.7 474421 725°+32 31.4225° 56.3%+4.9 42.3+6.2°
=be P<0.05.



AN FAAGHRAANA B FAMLA(ROS) F5& EW ® 107 2o

Aol Fo| M §3E(6.4x10"cpm) BTt WZFE(5.1x10%cpm)dl]l © =oki AR A&
64.87F 4982 W7z}97} ¢ =9kt 1#y Trehalose 0.025~02M @5 H7h

oA Wztgeo} FAF T ROS LAo] AAH oz FHIFFRTE gtk

3 EDTA %%@ﬂoﬂﬁ% 2+ ROSFE=3 2gkoe trehaloset EDTA %

Fo] Ao A trehalose?] H7bollA Axpe= o] g2 A YERLEA] ko)
[e)

TAFNTY GANEA, FAESS BA @ HOST 279 A4S 7[dEd 5 ANe
w EDTASte] Bgde)w sl oo BAHS ol Fad Wio] Ak
# 10. 524 Trehalose?t EDTA #7bell w2 ROS 24 2(x10'cpm)
Trehalose EDTA 4 A
M (mM) B 7t &35 W7t &35
0 0 6.4%2.1 51+1.4 64.8+1.7 49.8+9.4
2 6215 47+1.2 66.120.1 51.6+11.4
5 75+2.2 5909 67.1+1.3 55.4+4.2
0.025 0 5.3+2.0 5.3+2.2 59.2+0.08 33.5+3.3
0.05 0 4108 42+0.8 65.3t15 351433
2 56208 4.3+1.4 67.4+2.6 42.6£10.8
5 6.9£0.6 5.9+0.4 72.8+0.8 46578
0.1 0 47+05 41+0.8 66.2+1.2 38.7+7.8
2 4.3+0.2 42+1.1 83.2+0.9 47.8+17.1
5 49+0.1 6.2£0.6 75.3%1.1 52.5+11.0
0.2 0 5.2+0.3 41%1.4 74715 39.36.3
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A4 - AN FARAES A AL HIPEAA B

AT

LA 2

dgHor A e AAEE, ALY, =S, HA Y, V1Y T FAA
& B T A AA FEE FEAA Y dAHT] @] wiel] B A Ee
Aefddat Al wigk Hrbyel idel atEa gkt CASASH flow

cytometry(FCM)®H o] AGar&d=zp AEE o] AR Hrp| S AgdlTa Aot 19
L azke] 717101 7] wiitol otk ATAE o] 2o AJM gt A= AR ek ARgol o]
wol WEIL Sk Ao BEE AAPH o RN BEAA 9= SYBR-149 52
el @M= += propidium iodide(PDE o] &3k W] Fo] o]&& i glom 7g v
2 W% probe /S f18te] B A7 M Folnh A HAGEH ] HAPH O R
F#3he spermac stain kit7b vk T3 AR AARR S sty E AbEelA JE
HOST (hypoosmotic swelling test)7} 7FSoll =)= glom wEZE=golr]s AL
ME §83 whHor FHa drt. HZolE Kennedy 5(1989)0]  Apgho] A,
Glogowski 5 (198)0] = Xoll 4] A=} acrosin activityd] U3 Z=AWMS 7)dsko] ulz}
ofe] g A7t wWol WA o]F FFol AN, F48& ¢ FHEIH FH

o = YEh gl

S R E T R
1) AR
2o paE J1RAe 4ol A wwe T gt
A AALE 17C FLIoNA 4043F o2 AFE FAelN Beo] 3(0~58
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Aol g, AE&ol 80% ol4el AAwre Aol FA gk

LZokal BXM(CASA, computer-assisted sperm analysis)

54 HAAE st WA AAANEE 37ColA 3083 wigstd o 7ted A
A 5UE 37CE FX"E BA719 Makler chamberel] &7 #AAMSH T CASAY =
dx+= MOT(%), VCL(um/sec), VSL(mn/sec), LIN(VSL/VCL, %), VAP(um/sec),
ALH(mm), STR(VSL/VAP, %)% °lth.

3) Spermac staing ©]-&3% HAHA AL

A MBFH O Spermac kit manufaturer’s guidelines(Stain  Enterprises, South
Africa)ell wet Faatdnt, AGAAS Eefolme E=dste] F7|FolA dxF:
formalin®o] &-f% Fixative [ &8 1A Lgfol=Z Z=FFE AFHI T stain
solution A 5%, stain solution BE 1%, stain solution CE 1% 39AE A3t

2t @A A SRR AFHS A2ddA Tl ARAA Fsrdn el

.
=zl JeEhla 4Rdi Bedon A niE Fie 2ol

AEe A Busth BAG S48 A4 TR £REY A% S0} 3
oA A WA RAA U ASE NFo shglov AANEe] dojut 3
A7t 2898 AR P AAHeE Hedon gAHdt AYAAE 2= A
Aol W& BEF GA] FENN PAER] ol AW HMwE A AAA
oz wM9l Aol v&E ANsAT

4) HOST (hypoosmotic swelling test)

N A NS 15ml eppendroup tubeo] Hol 500xgol Al 5E7F AA 2]}
S Wga ol ol A& Az 150mOsm/kgel A4HFete] 1me ¥ 37C
303 v Ferdvh. M FS 10l B AES FHetol Sehel=9ol &7la 94
atoll A &etel = 20070139 FAE ZAMsHA T

AR WY fBL MR PR 1 39 PR A 149 71E3)

}

ol
o>
ol
2

T

2
R

of

A
o
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5) AA9] acrosin < (activity) =73
7} Acrosin Z4& A% Al5FH]

Solution A+ 0.025M Hepes bufferel 0.12m NaCl¥} 0.02% sodium azideE 37}
3lo] pHE 758 %4393, Solution BE detergent buffer® 52 ZH9l 0.01%
Triton X-100, 0.055M Hepes¢} 0.055M NaCl® #|Z&% pH 8.00]= A =4 3t3ich.
Solution C 500mM benzamidine® 5*F & {5l =%t} Solution D% substrate®
23mM BAPNAZ DMSO° =9t} Solution EX substrate-detergentd] &30 =
22.5m0 2] solution B9} 2.5m¢ solution DE & &3}t

1) Acrosin &% =74
Kennedy 5(1989)2] Wl Fale] Aldetrt. Aol AlEE soultion AR HA}
=7b 15x10Y/m H =S A4S shdvh dAE A ImE Ae(eF 200)0A
1,000xg 2087+ ARG A=9d 08-S A A 0.8ml solution AS A= =
ol Hrietar &3tk & 919 o tA AAEYE skl AT AFH 5
2.8n0] solution AZ H7}ete] voltexinge. 2 41& F AAFETF 125~75x107/ml
HA AeAE iz AP AN 100l solution C 100uL, solution E 1
AE AldHdo = A AN 100wl 1mlell solution EE # 7}s}

o

O

e ¥AoH F&
a1 HHE] A2 F 25ToA 60&3E Wi en dxzTE AL EE AFH
100t solution C& H7FslFtt. 18]al 1,000xgoll Al 30E7F &g st A5
A 1ml cuvetteo] Fo} 410nm spectrophotometerel]l A &F3 =2 =439 th.
Acrosin &8 ALtE A v 2
Acrosin(mU)/10°4 2+=[ (3 #0Dies)~ODeonirot X 10°/1,485x 54w A5 =

Ao
m

6) AAFe]l A% 2 (cold shock)*
1mee] AAANEE AHBA(10x60mm) ] B2 AL(BT)Z=AL 7ts o8 37T 3L
Tz HAA AAZEHME DA

ot SAIA
Ao dojxd Al

o BAMe SASO GLM(General Linear
Model)¢] procedures ©]-&3}o] A5 3}



3. 4% # uF

7k HOST®] =4

$A AR HOST HAxHS Hlwg Axs £ 13 2vh. HOSTZ 9]
plateau(¢F 60%)°] Al7]7F A4HFSE 30, 50, 100, 150mOsm/kgoll Al 717t 10+, 154,
15%, 302eldth. 183 30~150mOsm/kgoll Al 303 viAl A=} BE& v A
A g gl A= F 29 ol AAHFE el Aozt gidvh 2y AES I vE
W A vl el o)A Ads B 49 150mOsm/kg AAHF 2310l
ol gt F A@FAMNA A FAe] HOSTO FHAx3L 150mOsm/kg, 30 S =

5 o] oA S EH AT

il

2

)
av)
i
32
K
o
o
1
jue)
2
x
rlr

F L A3 YA ATt s FA Zel i v g Aol W& st

Hj) ok A] 7F A A SHmOsm/kg)
(= 0 30 50 100 150
5 51.5+1.1°% 40.0+1.0° 43.3+0.4° 50.5+0.9% 40.0+1.2°
10 59.5+1.5" 455+1.4° 54.0+1.1% 53.0£1.2" 445+1.3
15 59.5+0.9 585+2.0° 575+1.7° 54.8+1.6" 50.5+0.8°
20 60.0+2.1° 585+1.8 60.0+2.2° 55.0+1.5" 56.0+1.7¢
25 60.5+1.4" 59.0+2.3° 60.0+2.0° 58.8+2.17 56.8+2.0°
30 61.5+2.5" 60.0+1.8° 60.021.3° 60.5+2.4" 61.5£1.9°
T WAt EFER}
abede pe0.05
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E 2 QAN AREGHALe] WE g AELI Y FFEr] W

A 4 H(mOsm/kg)
30 50 100 150
BEL(%, A) *69.0+4.9" 70.9+2.3" 70.6+3.9° 76.3+3.2°
B A%, B) 31.7+15.0 30.2+5.5" 33.1+6.1° 375+15.0°
3 BH(AB) 0.20 0.20 0.44 0.90"

. HOST Ao <33k } Qe
AL(5C)9 1L(37C) Y
(Dol M= 22A 2] & HOST A¥rt FA2e A=A nls] &A3]

il
il o
™
NFAg ol = Azt AFol7h Al WA BEESE HEV|HE
z
6

Aol HOST Z¥+= 3 39 2ok g H 3 344
17)50

HOST 23t & 49 o] 17Ce]9e] LxelAE wE 299 HOST A7
AHAIL 4~590] US BAT A2k AATH 17CAAE 3ATE by ot 3~

A
A7l 2ol vt FR=FH AEE QoM A= £ 5 6 73 Tk

==

3. ZZ=F Al ek JH7ke] HOST 23} Aol

HOST #2474 ul&

o ERE $
o) =+ A2(5T) Az 37C A e
A o 4 %94.2+2.3" 87.0+5.1° 55.5+18.6°
3] A7 4 (1:1) 5 38.0+11.2° 29.2+11.5" 21.24¢7.8°
o} A of 5 51.9£7.9° 44.4+10.3" 43.8+13.9"
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E 4 WA ANA BEVFY 25 mE ARG AANHOST) A 2 vl 1l
W x| 7 BHELE(T)
() 4 17 25 39C
1 74.0£12.3 % 74.0+12.3 4 74.0+12.3 4 74.0+12.3
2 68.0£9.5 " 72.0£10.4 % 70.0£9.4 A 66.0£9.1 "
3 59.5+7.3 %¢ 69.6+9.3 *% 67.5+7.8 % 57.0+8.2 ¢
4 570459 ¢ 66.0+6.5 " 64.7+6.1 " 56.0+4.7 °°
5 56.5+7.1 ¢ 62.0£7.5"" 58.0+4.1 °° 53.0+8.0 *°
6 46.0£3.9 54.0+6.8 ™ 47.0%5.0 43.045.6 <

WErEEAL

a,biA,B

P<0.05.

#E 5olA FEE 8F AIRE ®olAlFE A
A W (32.5%)0 A & A3 =gkl o] Azt
48%s & F AT

T 62 YA N HOST AH= 4 =,

H HOST Axte] 7fa|dolol HOST 237}

s

= A
o #Hx

s

I 7oA 17C REVZF F
HOST A7} @& A5 A A
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4N (5.5%)H.Th 3] A4 o (24
H7g7d el A ] HOST+

2 T

B o=
B =

AR 457 A% 2
e AAEAM el A%}

TEE JhAT

Aatgel AAMel 7 o ALk

6%)3} A
Wk 22 AL}

o] =

E5°

to] HOST W87k 2ho]7h eh



TEENA A Y 3] 478 4 (1:1) KA of
1 92.2+13.7 81.6+6.3 78.0+6.1
2 94.2+21.4 63.6+10.9 39.4+11.7
3 92.5+17.3 82.2+11.6 67.5+10.7
4 88.2+10.8 59.9+19.4 50.3+22.8
5 80.5+21.0 45.4+13.0 40.5+6.3
6 85.7+16.3 49.1+16.6 28.0+6.6
7 95.3£16.5 46.8+21.3 41.8+24.4
8 90.0+19.4 52.0+12.3 54.9+15.8
3 +SD(H o] Al ) 89.8+4.9(5.5) 60.1+14.8(24.6)" 50.1+16.3(32.5)"
“ " P<0.05.

% 6. TEE JNAE 5573 AAFH A A HOSTA 7

BANANAE F

HOST 7] o
AT H#+SD
(%) 1 2 3 4
(ol A
<45 5 25.1 37.3 45.6 48.9 39.2+13.8(35)
46~65 7 39.3 49.3 59.2 67.3 53.8+16.4(31)
=66 4 76.1 77.9 58.9 76.1 72.3+10.1(14)
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¥ 7. 44 17C BEV|Zbe] W2 ERE AZF HOST #ag #o|

HOST 7]%(%) HE7]7H()™ HOST 7Haf, a-b/a
o EAVFS: A
09) 1(a) 4 7(b) (el A )
<45 4 327476 30.2+6.0 27.1+4.1  16+13(83)
46~ 65 4 55.843.2 51.1+3.9 31.2+18.6  31+9(29)
>66 7 79.2+7.3 66.749.7 54.8+8.4 29+8(27)

t}. A=} Acrosin

ANy
N

AZb acrosin Fo =AANA AR Lo WE acrosin FEHIIE BHH T8
2o AN s g A1)l A= 25Co| oA =& FFo|fda 1 ol &%

I

v

2

r1r

T2 429~51TmURA AgA Nl 360~4.24mUKTE =9kth, whebs o] & A3 o
M= 25Tl A 603t miFEde gste] =3 =AU

ZRE MAE A acrosin Fe& E 99 Zo] AN

p

=)

N

Zpol 7k k. WG A= 17CHEH =dvh 28 A4 A2 AR acrosin

=

Zv7} 461 ~583mUS 3.71~5.15mU=ZA FAAANA /MAZ WHel7l thih =9t
q

(9%} 12%). FAAHNA FRE NAE acrosin T2 3% 107 2ok A7 Ao

A 352~531mUEA HA 7 Mol A= 13% St
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KESY

0 IYHs:

RE/RICZICRICERRE B VK

IR 88116 pO/e0/e108

...Vg_

X 8 A gLz BE AR Acrosin £F W

A2 acrosin FZ(mU/10° A=}

=k EREST
4 17 25 _ 30 37 39°C
A5 7 "429+093° 501:061%° 503+059°  517x064% 478+078% 461066
A A1(D) 6 448:0.79°  466x0.78% 476:076°  480:0.73°  480:070°  481:0.85°
R Y 7 360+059° 419+037%  4242035°  4.13:044°  413:044°  3.83:032%

T HPTEEAHA
2> p<0.05.



=]

| WA A=A Acrosin =59 Aol

A2} acrosin 57 (mU/10°74 #})

475 814 g 9 (1:1) o) 4} 74 o
"5.88£0.39 ° 5.15£0.59 5.31£0.22 *
2 5.60+0.54 *° 4.62+0.85 5.00+0.60 *°
3 5.46+0.23 455+0.75 4.68+0.17 **
4 5.44+0.36 *° 451+0.73 4.28+0.32 "%
5 5.07+0.16 *° 3.94+0.59 " 4.27+0.75 "%
6 4.75+0.23 ° 3.92+0.51 " 4.22+0.77 "
7 466051 " 3.8420.16 " 3.95+0.73
8 461+0.33 " 3.71+0.23 " 3.52+0.06 ¢
W FEEEAL
abed pe).05.
¥ 10. 253 @A Acrosin 3
A2} acrosin 4 (mU/10°4 =)
T EENA
HED 84174 o (1:1) EA%
1 “5.60+0.54 4.21+0.27 3.07+0.14
2 4.66+0.51 3.94+0.14 3.04+0.19
3 5.46+0.32 4.20+0.57 2.99+0.14
4 5.07+0.47 4.00+0.19 3.87+0.19
5 5.44+0.36 4.12+0.22 3.77£0.21
6 6.10£0.39 3.89+0.30 3.69+0.77
3t 5.39£0.55 * 4.06£0.28 3.41+0.41 ©
T WAt EFER
+b¢ p<0.05
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A2} acrosin

WE glgich og ool

9TelA BE 3Y

i
H
Y

3
Aas A whebA] elduE eEst 17C~25CF 1
Ade e wwW ¥ 139

4
FN
1o
T
ko
o

FeElds & & AT
2ol 59 Alx AFA A= BE SUAMA 5

s}7b uAMOUr 89 ofFolM= BEUdo] Fapgol wel A AskE U

15F S5
o] As&S B ¥ 149 o
I} WHolAFT} 8% = =

gol YA M G} acrosin T 0]

=0 JA BT & A3 )

¥ 11. =549 & A=A Acrosin &% W3}

A2} acrosin 5= (mU/10°4 =})

4 TRES
= 5C A=%4 37C nLE4
A4 A 5 "5.38+0.54 5.20+0.52 5.16+0.50
5147 4 (1:1) 5 5.43+0.70 491+0.75 5.11+0.54
of 7] of 17 4.21+0.60 4.00+0.59 3.98+0.61

T 12, AN HEZ 7MY HELSL WE AR Acrosin = WHE

BE7|7E A2} acrosin 4 (mU/10°4 #})
(o) 4 17 25 39C

1 %4.36+0.18 4.36+0.18 4.36+0.18 4.36+0.18
2 3.54+0.15 " 4.32+0.13 ™ 4.25+(.23 4 4.23+0.19 4
3 354+0.17 3.89+0.14 ™ 3.72+0.13 5 3.46+0.14 "
4 3.27+0.11 " 3.62+0.20 3.46+0.15 5 3.23+0.17

R P

abiAB PO, 05.
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A2+ Acrosin =5 H

L

A o =R HE 717H)
AHE =5 1 2 3 4 5
8 "4.15+0.48° 3.77+052"  391+046" 413043  3.98+0.36"
8 8 5.59+0.26" 517+0.12"  471+0.17°  4.33+0.17°  3.71£0.26°
Ty A+EEAR
“bede pe0.05
E 14 HGE A 17C BEVIG e TR KA ZA Acrosin 5 B

Acrosin 1% HEZIZHL) &, a-b/a
5 A .
(mU/10° #}) 1(a) 4 7(h) (ol A5)
<3 4 476+0.2 4.09+0.30 3.74+0.28 21.5+3.7(17)
3~44 4 4.10+0.12 3.49+0.33 3.16+0.26 23.3£4.2(18)
=45 7 3.19+0.40 2.76+0.36 2.38+0.33 25.7£7.3(28)
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oA HOST Z3}, acrosin

ol

g

A%

7}

éoﬂ

s

c

el Agzp
3 (r

2]

167 2t

el

0.80%}

)
S

% acrosin FEH {9

o] HOST A, 54

z(—)] ol

<

acrosin &<

o
==
0

O

G

0.80¥ -0.61¢]

r=

[e]
E“’

Z

Jﬂ

Z
=

&

g

)
=

acrosin

At
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KEZY
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T/ Rl EIciEIcS

WA BE -1 1e] PO/80/8107

=]
=2

£ 15 TEE AAR AAEE F Ay 71593

) AR 4 52X
s Acrosin(mU/10°3A) HOST(%) Acrosin HOST(%) BE&(%) nlEE=aol7ls A4 H A L(%)

1 444 49 3.93 25 23 25 20

2 428 63 404 32 25 28 13

3 3.35 27 3.13 34 20 19 10

4 395 49 383 21 25 30 20

5 381 35 3.80 37 35 26 14

6 414 - 47 377 17 26 21 15

7 3.93 44 357 34 38 34 12

8 4.83 51 412 33 29 50 20

9 476 51 4.33 52 48 34 26
A 4.17+0.47 462+10.3 3.83+0.36 31.7+10.2 30.7+85 275453 16.7£5.1




KEZHY

Yis:

2ICS

RS/ R =1

LG $0/90/9107

TR B8

.....OL._

E 16 TEE AAT T2AAL 75 dF FRIAACAEYD)

7% 2 3 4 5 6 7
1. AA%, Acrosin(mU/10°34}) 083 085" 0.10 0.25 038  -061"
2. AFF, HOST(%) - 0.90 0.21 0.28 047  -061
3. 2% Acrosin(mU/10°% #}) - 0.37 -0.40 0.50 0.39
4. ¥2 % HOST%) - 0.48" 0.48 -0.34
5 F2% AEE(%) = 0.86 0.20
6. €2F " EZ=To}7|5(%) = -0.33
7. FAF AAEAT(%) =

* P<0.05.
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ﬂ
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B oAde gAH ErE=e e Al Aete A B33 99 Yorkshire, Landrace

2 445 FASAG. FAGAL

=
h T
AnAow BelAAste] Axy F ARE AP Agatdrt

o AAAd 2 AR
1) AAA =
A AA = 17C 27104 40A13F o]l 2 A 73k o 5tg oA gefo] 3(0~
SetADel Y, AEH] 80% o4l ARt A FAISIATE AYFAHS A A=A
e AAAH M-S Dulbecco’s phosphate-buffered saline(D-PBS)Z 3] alo] 4]
+2(1,900%g, 3min)ell o8 FT S AL GAAE & FolT F 23 A

olf
g
>
>
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A Fd mTBMelA AAte] FA4sd58 F2A12 & A4

AN 5405 FA7]e] Makler chambere] &

o,
2
>
kil
ﬂl
w
]
3
2
>
w
S
A
.
N
)
rlo
— ok

3) Spermac staing ©]-&3% HAHA AL

GAH L Spermac kit manufaturer’'s guidelines(Stain  Enterprises, South
Africa)oll we} Fatdnt. A HAEGS] FEEHEIAL AL Al 4dolA
AgE A 2},

4) HOST(MHypo-osmotic swelling test)

AN NS 15ml eppendroup tubeo] Fol 500xgol Al 5E7F YA B slo] Al
S o go ol = A& 150mOsm/kge] A4HFS 1m¢ @i 37C A
3033t Wl et A k.

Az ol W FHS 6714 (b~g)2 TR BEFA o TAAH He A
149 &3 2o

5) AAF9] acrosin activity(F5)=4
(1) Acrosin &3S $3% soultuin

Solution A, B, C, D 2 E¢] A=W HE A 449 &3 2o

(2) Acrosin % %73
Kennedy & (1989)2] wWiHol F3lo] Algsll o FAIE A5 HAE soultion A
2 AAFert 15><104/m€ HEs s)Matdon saE A I A&(F 20C)l A
1,000xg 20%-7+ YA E ?3‘}3—’ AZ=d 0.8mlS AAsL 0.8ml solution AS A=A =
ol Hrietar &3tk & 919 o uA AAEYE stk AT AFH &

2.8m02] solution AE H7}89] voltexingd & AR =7} 125~75x10%/m S A 3

Akt 1 £ A A 3 spectrophotometeroll A &3 x 9 =4 2 acrosin F
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~

o ANEAL A 48elA AHH A3} 2o}

FN

6) AAFel A% 2 (cold shock)*
Ime] AAANZTE AP F(10x60mm)ol ¥l A->F7

o &AM AN EH7HE A

tlo
N
ot
v
oo
%
3
o
ok
rlo
-
N

ok o] A e st Ao
1) wjge Az
7h mAd s FETe] Al s vl ¢kl
Bovine serum albumin(BSA)7}  H7FEA] @42 North Carolina State
University(NCSU)23 il 10%(v/v) HAFEZN(PFF), 0.1mg/m¢ cystein®} &
28 5ul/m¢ FSH, 10xl/m¢ hCG, 10pl/mé estradiol-17p= A7}t 0.2um pore
filterg ©]&3sle] o7st & 39T, 100% F%=, 95% &7], 5% CO; #lF7]A 12
AZE A Fe F ARt SAIGEN(PFF) Axe dE AT IaE o
EZ NS 1500xg, 308 4ToA AEDS F A9t FHsto] 0.2um pore filterE
o] &3] oJ#AIZl & 15ml eppendrof tubeo] EF3dlo] -20ToA HAEA 7}
Aol A Fafste] A&t

) Aol vl

Modified tris-buffered medium(mTBM)& & AH83sFAth 5357l 113.1mM
NaCl, 3mM KCl, 7.5mM CaCls - 2H20, 20mM tris, 11mM glucose, 5mM sodium
pyruvate, 3F¥ =% A F3 o} 02um pore filterE o] &3] oJ3azl & Ao
& EF3ke] 39T, 100% 5%, 95% 371, 5% CO2 vl F7]el A 18~2447F A% A
w3k $ AbgsEAT

o A el A el ¢k

NCSU 239 0.4% BSAZ #H7}3t & 0.2um pore filterE o]&3Fo] o 3pA) 71
Ak EF3ke] 39T, 100% F%, 95% 371, 5% CO2 sl 7oAl 1241 A =

wlo¥stel ALgahelrh.
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3 WA eE 85g/L°9 sodium chloride, pencillin =+ hostacilling
ol AFAR Fytetth mAds FEFLS 18-gage FAMIE
EAGEE Ay Gx A A AN L G A E]

= TASEA T FARTE A H
o dExTS A9 s mdHom 3~43] AHF 30mm HIFH A A& s wigd
o7 WEAR 25u0o] v A AHe 10~15714 ¥ il mineral oil® ¥ E3}3 39T,
100% 5%, 95% 71, 5% CO2 viF7lol A 20~22A17F wjFatal S =o] H7bE A
ko mjokoal o ThA] 2~3H A|FHE}o] 20~22A 7HS o] B SkEle] F 40~444 7 F

=

L
o
=
N
N
o2

A= At dAkE 0.1% hyaluronidaseZ} &8 NCSU 23 sjekofo] A -
MEZ AASL ImM caffeine?® 0.1% BSA7F 3Hf-d mTBME&d o 2 33 Ad 3
] F=ulg A A S8 50u0 dropoll 30~40702 HAE WAt AAe] F=Hl= AAt
AAS Alg e ol 0.1% BSAZF &3 D-PBSE H7F £ 1,900xgol Al 33 2
3] A st wpA Y AHE SRS S Frketo] BAE A FHAIR v FH

Z 05%10°m AR sx2 243 39C, 5% CO, w7 oA 6A1ZF Wabe} A A

AL +d F ZMHH oo 33 AlF - 30m ¥ 25p WA A
o] Auj el %713 mineral oil2 I &Hs}i, 7t AAnir FASES 1O~157H’yq
=7 ¥ 39T, 100% F% 95% & 7], 5% CO: vl F7]elA AuleF kit
AT ARAIZF rA o R AME AujdAdom wESHA FAH T 7~9971A wjuk

==
o2
iy
>
=2
=
il
2

vl Z A A
Adelr dojxl Aol gk FAGH T4 SASQl GLM(General Linear Model)
9] procedureE ©]-&3} 391, AL

e X-A4, AA)SAA A3t} A

FAE7e S Spearman's rank correlation®l] &l&l AAE T oS HAS AT

o
M
o
o
O



3. 2% ¢ n#
7]- z%ou/k }37,} x]]&]_/;zég
% 1S AdFEE A AAHYA 2AE FALT AR Welelth F4
AN &S A 727%(64.7~81.9%)° A A 2]$ 29.6%(21.8~41.4%)= A 2] 9]
o 40%=  #FAFHJTE HOSTAIE=  AHd  353%(265~545%)4  A2F
32.6%(24.0~50.0%)%2 90% A%tk W acrosing  4.06mU°N A 46732~
56mM=E Z7FE Atk & 2014 = A o] & AgFAolA A5 eS A

o
Z49] acrosin ¥ % AAEHIY E& AAAA(r=0.88, 0.97)7F duoew L3 AE
de gl

&7 HOST Z¥ <= #9 AR (H)AFFe] At kA G A acrosin T
2> =549 LINY 9% o] At

£ 1. IVFE 93 AAxg] AJoA EreE Az ZAAAdA ) Az W3t

Acrosin 5

. A Bl&(%) HOST(%) (U105 2)
A = gl T A =
1 785+3.0°  325%0.8 33445 24.0+80° 3.7+0.2° 41+1.2°
2 73637 23132 37.0£1.7°  262+39° 3.8+0.1° 55+0.1"
3 780+3.1°  224+39 34.8+1.9"  44.0+19 4.1+0.1° 4.240.1°

4 654+33"  48.1+34 38.4+1.4*  50.0+10.1° 4.1+0.4° 4.9+0.6™
5  675+39* 414452 474+11.4™  31.2+0.6™ 4.2+0.4% 5.6+0.4°
6  81.9+16°  234+37 265425 32.0+2.5" 3.8+0.2° 3.2+0.3

7 721+21"  21.8+37 40.1+6.9"  28.1+7.7% 4.2+0.1% 55+0.1°
8  64.7+2.4%  24.4+4.1 54.5+55°  34.4+9.1% 4.6+0.1° 4.1+0.2°
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A} 7}
Aol e, A% 4 +SD

1 2 3 4
1. A=A &%) 56.3£11.8 1 0.71 0.50 0.88™
2. BEE(%) 76.3+4.3 0.71 1 0.78 0.93"
3. HOST (%) 47.4£13.5 0.50 0.78 1 0.44

4. Acrosin 7= (mU/10°4 #}) 4.10£0.37 0.88°  0.93" 0.44 1
CASA, &9(%) 66.4t1.2 097" 0.61 0.39 0.78
VCL(m/s) 51.5£26.0 -0.57 0.01 0.10 -0.13
VSL(um/s) 18.7+6.5 0.40 0.53 0.30 0.78

LIN(VSL/VCL, %) 36.0£11.0 0.68 0.63 0.33 0.93”
ALH(gm) 45+0.5 -0.60 0.05 0.41 -0.56
BCF(Hz) 11.1+0.8 -072 -030 -013 -0.30

"P<0.05, “P<0.01.

& 39+ AeAEo] HOST A#Eth= A2 acrosin 7o whel zpo]7F @k
th Acrosin®] 5.6mU o3l gl Ae]FAH&d wivtzdaEgo] Ut F 4=
Al et AN ATk BARIE COMPatet SDat7h =2 4% A9
o] vtk AT &I COMPat 2 %PeakR7be] g2 (-)d3o] ot

o172 gt

Jo
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40
o
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IC

ol

R/ RIC FId

YRR B 21E! pO/G0/8102

¥ 3. HOST®} Acrosin %9 @& -4 g vz

HOST(%) Acrosin & (mU/10°% #})
71E FAGAE ALY+ A L (%) NE FAERAF  AYFHL(%) T (%)
<39 1,991 68.3t6.5 <40 1,222 73.1+10.0 154452
40-49 912 71.416.4 4.1-55 1,267 70.1+4.8 8.8+39
=50 536 71.9+7.8 =56 694 75.1+8.3 19.9+4.1
t
3
, E 4 Ao+ 4&3 SCSAZAF ¥R
SCSA
A <) 54 2(%) ZAES
COMPat SDat %Red 9%PeakR
<55 4 42+08 4191166 34211 60.6£12.0
56-65 6 3616 39.8+115 3.1+17 62.0£55
=66 4 3.0+1.1 27.1£19.0 2915 57.3+153
Ads-HEd AR -0.27 -0.09 0.01 -0.29
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E 5 FTEE 434 AXGY, AYg+HL R THER BA

R
T H #+SD(n=8)

2 3 4 5 6
1. H&(%) 85.1+11.2 ~ 0.59 0.44 0.80 0877 060
2. AL %) 72565 - 050 0.29 043  -025
3. W E I8 (%) 14.0+6.1 - 024  -035 -035
4. A} acrosin &(mU/10°4 =) 4003 - 0.52 0.04
5. HOST(%) 39.0+86 - 075"
6. AR E(%) 72965 -

*P<0.05.



%6 ERE A FHE, A4 acrosintE, A4AAE % HOST Asetel 97
FHEO), A AAE (mUﬁcoﬁiji)’ o AFAAEE, C HOST(S), D
=95 3 4.37+0.20 74797 43,0458
90~94 6 4.15+0.19 63.0£9.1 46.7+9.1
30-89 4 3.84+0.21 73.1+7.8 38.516.1
<80 2 3.53+0.25 62.2+15.2 30.0+5.0
g A 0.77" 0.22 0.76"
B - 0.39 0.85"
C - 0.09
D )
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KES{Y

213 XI5

0 E 7 FEE AAY AYg4A L, iz 2 FE4FH v

0 AQ5R & vt L g Bk
2 48 AA¥z

i FIAEA % FAFAS % FAEE WA £HE%) 2ue®) WA

o5 1zt 1 610 62.4+7.1 378 12.2+6.8 20 2.3 90 80 5.0
424 63.6£13.9 278 8.5%7.6 19 6.3 67 46 8.3
359 67.9+14.7 247 158+74 163 41 88 71 10.1
206 68.7t1.9 141 11579 57 2.3 92 76 9.9
336 72.7£9.1 199 9.4+90 %0 3.2 85 66 &89
311 79.6+3.2 248 16.9+4.8 29 33 97 76 9.6

[¢]
_18_

40

0x
239 79.816.1 191 20.715.1 17 1.8 71 69 105

1%
0 N e G A W D

Yo 233 79.9+64 148 28.8+8.3 42 24 95 86 9.9

SRR BE-C18] pO/aD/Bi0



KE=Y

IYHs

RS/ FEHC 2

HIRRATRY B8 -2181 pO/SH/9102

- 28 ~

x7 A5
8% AAUE Helrd& LI = e
AR % Re iRl % FHEST AR FHE(%) TE0) FAF

23k 1 132 52.946.2 74 251110 103 39 96 80 105
2 181 573174 96 20.7+£3.8 57 58 94 86 106
3 87 60.5+16.7 171 235£16.3 16 7.0 77 53 10.0
4 150 61.0£144 S0 19.8+13.3 88 33 81 58 101
5 122 63.1x126 74 246+13.3 25 6.0 8.0 76 111
6 126 64.8x4.6 78 28219 176 3.0 8 51 10.7
7 165 65.7+19.6 99 36.6£15.0 55 29 97 85 107
8 102 67.1£4.1 68 297435 10 46 98 9 12.0
9 215 72.3121.2 131 33.4+4.2 12 5.0 9% 95 9.5




B

L A4 E

o
&+

: 2204 8 ("'P<0.05=0.66 \ 124 & ("P<0.05=0.71)

=9
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A6 A AR ke FAARATZAAHSCSA B
AT

1. A &8

ARG M AT ZHAHSCSA, sperm chromatin structure assay)s= DNA Eo] &34
%9l acridine orage(AQ)E o] &3] DNAS WHAALEE A5 &+ Qe Wyow &
# 2 At} Evenson %(1980, 1985)3 Buttachey %(1987)el <&l &3an|7 thalo
flow cytometer(FCM)<2] ©o]& 02 SCSAS A= 7IHE AAE v a4 =

julss
oX,

o] o] & A (heterogeneity)o] AR oA ¥l ofyg o)A ZHE, &
S

W ddd A 2HI AV e Aew RuHdow, B FEHAE A

H

el =& Qow RuHolth Evenson 5(1994)& SCSA7 FRES A4 37t
ob FEHE dFARAM o] &l Jhede AT HE 9tk FCM-SCSA= #7] AO 4
A A BAHE SHAE Has T 5 e W ARETE e
P o R e vk 2 e M= SCSAE ol &3t FRES Ao Ak}
HEe] FRES] FHAAGe] AAE AT ORA SCSAS TEE Al 8
& P71EMLel S&ataA AlmE AT
2. A= 2 WY
7h A FRES FAA

FATEES A A 715, deFrd 715 R FHAEH] e NAE dEst
Ao FAANE 3 ATMHERE AHE AN Ads JdAdgE ¥
AlskS

v Az g9 FZ2AAHSCSA)
1) AAA

_9]}40]] = o_]|4)\o]—26]oﬂoﬂ PBSO_]‘J% o g QJM%E]

&
el T
7F 1x10%/mes A AR F e ARGAEe 2o A2 9814 Evenson(1990)
of o] wel 2¢kA|e] SCSA protocol% AR
A 02meol] A€W 04mE H7F ¥ 30% H ol acridine orange(AO)7} &F8 &

HEAe AARD A
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A BE 1.2m0 ¥l 3~583F ] cytometric analysisE 2 A 891t

Acid—-detergent &9 A(pH 1.4)& 0.1% triton X-100, 0.08N Hcl, 0.15M Nacl®
TFAEANeH AO 94 buffere! €9 B(pH 6.0) citric-phosphate buffer 100m{ il
0.1M citric acid 37ml<} 0.2M Na:HPO4 6mlo] Eol9 1 A0+ HEFT =7 6ug/ml 5

T2 A %39}

2) Flow cytometer

Sorter sensor unit’} X% FACSCalibur Flow cytometer 110VAC(Becton
Dickinson)& °¢]&3td o™ AOE 488nm<e} 35mW laser beamol 4] excitation™ %1 2.
™ fluorescencei= 550DL ¥} 525BP #1319 3l #4215 += list mode files® A 7&}

At

3) Dataxt4]

Bochenek 5(2001)9] ®WHeol| wa} listmode fileS WinList 5.0 software(Verity
software House, USA)Z o]-&3}o] #2439t}

XA debris?t 7B} 29 AMEE= red-green fluorescence cytogrameoll 4 1™ 1a
o} o] AAsI T FZ24 o] chromating zte AAFE ZF AAZREH Axtd
atgrol 71z3kgh. 971A at e red(denatured DNA)/green(native DNA)+red
fluorescenceeltt. Zt JAAZ2HEH 19 13 o] COMPat, SDat, %R, %PeakR
S 7o at histogram(ZZ¥ 1b)oll = COMPat(at”|£x] el & Jdo=z i
B Wolu high red fluorescence® zte= AAH]&)3} SDat(AA] at 7= 2 ALLE
at 71X ZFHA)E ARSI red fluorescence histogram(Zd 1c)oll A+
%Red(red fluorescence oA F FHIomiPE WHojd Az H[&)e}
%PeakR(peak channel®%-E] high red fluorescenceE zt= A=} v]&)S AAkslyd

o},
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z a)
Spermatozoa
m
=
¥
EE E j
=
Debris,
T L L R e B B L
10¢ 102 104 104
ﬂ FLEH
] b)
] SD at
=
E_
. 4
g8
5
3 ]
o]
®l
] Com At
= T T I T T I T 1 T T 7T T
] 200 A00 GO0 0 d0o0
1000"p5Kp3+ps)
r c)
=
= -
- % Peak R
o]
= -
. .
z ]
3%
2
] % Red
= — T IIIII T T T
10% 1d

13 1. Flow cytometer® ¥4 % at histogram(b)¥} red fluorescence histogram(c).
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| A %PeakRE A |3}

3. 23

2 3z
7}. FCM-SCSAZ 9ol Hol g9l
FRE FFo| WE SCSAZI}E= % 19 7L°] Duroc®
BEF7F 02 F EFTERY =0 TEREY 986 & 492 N 24 AR 2)9
e 15~1719Holl A SCSAATY} tha =gow 3H Aol WHolA47F 14712
B olslell A o AA YEYT FTEE FLMAAA vE SHHE SCSAZAI(E 3)
ANANE 14~167LHNA 2 €Err; =grh 2=y MAW WolAl5&= COMPat
o] A9 13709 olstut} 17/1E® ol Ao © F=dhtt
¥ 1 FTEE F39¥ AR FCM-SCSAZ 3} H]
=5 ZA T COMPuat SDat %Red %PeakR
Landrace 20 3.6£3.2 28.1+19.1 4229 57.7£10.9
Yorkshire 11 3.9£15 35.2£16.9 3.4£1.8 58.916.6
Duroc 29 53125 32.6£13.7 8.3£3.7 B4S5+77
¥ 2 TRE €9 AAe FCM-SCSAZA T} H]
L2 ZAV T COMPuat SDat %Red %PeakR
<11 30 4.8+2.8(59)" 29.5+14.3(49) 7.3+3.3(45) 56.1+8.5(15)
12~14 16 5.3£2.7(51) 32.9+15.5(47) 7.4+2.9(39) 53.1+7.0(19)
15~17 13 6.1£2.5(43) 36.0£12.2(34) 9.1+3.6(39) 54.449.2(17)
>18 20 4.3+1.5(35) 26.1+8.6(33) 7.0£2.7(38) 55.1+£8.0(14)
H o] 7]

()
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* 3 FUMA FRE=S FCM-SCSAZH ®Wo]

4+ A COMPat SDat %Red %PeakR
<13 5 2.9+0.4(15)" 24.1+6.4(26) 5.5+7.8(15) 59.7+5.7(9)
14~16 6 5.3+1.2(23) 33.246.0(18) 6.9+2.1(29) 53.4%5.3(10)
=17 6 4.7+2.3(49) 30.9+8.6(28) 6.3+1.3(21) 56.0£5.7(10)
Al 17 4.4+0.4(41) 29.9+6.4(26) 6.3+1.7(26) 56.0£5.9(11)

() s WolAlF
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KEB{Y

Zi0 XI5 :

- f8 -~

S/ BN FICEIC

PO IR B Y B8 8181 pO/80/810%

=]
=2

F 4. FTEEY AAAHF iz 0O FAe FCM-SCSAZ A} 94 vu

ZAHF4 COMPat

%Red

= LL:
(ud)

AEsE
(x10%/mt)

HHANE
(27143h)
<5 6
6~7 28
8~9 37
=10 8

57+19
85242
7.212.0

7.5+3.3

161.4+30.1
2105£59.6
166.8+46.8

201.8+55.8

5.32+1.97

6.73+1.99

I+

.75+1.93

(9]

5.66+1.41

3o 4 2H08)



o

. SCSAZ st Aol 7
FCM-SCSASF A AFde] njuzdys 1 59 o SCSAe 235 COMPa
t, SDat, %Red % %PeakRe| dA7|Fs Astil AgE Aio|A COMPate 4~5

=
oA el kg el AAECE)e] 714 Bsker SDatel At 200]shel A AR

i
woh gl gatgel wakth #W %Redl Mt 6~TolM 9ggel Aol @
KN

Aot %PeakRell M= 500] 8ol A Az ol HAgAdH ArbeFo] @k

olg1te] A¥WAE BW E 63 Lrh COMPatt SDat, %Redsh o4 2t
(r=0.873} 0.62)°] AN 53] SDat= Bz 2 A7l *ﬂ*}(‘ﬂﬁ% ()9 %
THr=-020, -0.28)°1 1Tk, EF %PeakRE A4t wF ()9 Fag vy
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KE3Y

o IYHs:

(SR

£

ic =1

=

A

S/

LG P0/80/9102

]
2

¥ 5. 4% FCM-SCSAZ3s RA443te] B

71¢ - ZA5F COMPat SDat  %Red %PeakR AAZE AAlyrm B APA(E)
. 22(%)
(mg) (x10%/me)
COMPat, <4.0 34 3.0¥0.7 21.6+37 6.123 545+90 1785:202 649202 83983 33.8¢113
4~5 22 48+05 290486 75t21 529+65 209.3t543 588+163 850+20 36594
6~7 13 6.6+06 394+58 82120 587276 1835t544 4.85t163 84073  266+79

=3 9 10.4+2.0 54.3+17.5 12147 557¢84 1553£30.1 6.62+235 852+17 30490
SBat, <20 19 31x09 182+18 66120 55796 191.3+585 6.85£1.75 82.6+108 382+£11.0
! 21~30 33 41+1.3 352+29 6.7+25 53.4+6.8 184.0+524 6231204 853+21 33.6x105
= 31~40 13 6.01.1 374429 9.0+2.7 550459 2074+51.0 546+150 83572 335269
1 =41 14 87+28 530117 95+47 576+104 16581455 514196 85716  25.0£83
%Red, <6 25 35t1.2 262178 48+09 54194 187.22510 5662208 84.7£73 31.6:£104
6~7 29 50£2.2 305t126 7.0£0.6 554287 191.0+588 6.0622.04 84261 33.4x126
8~9 13 55+1.9 26,7492 89205 55.7+62 1822+56.6 6.14£1.83 836274 326481
=10 12 76+34 432£196 134£32 551+63 17812434 678149 855:1.7 36.5%6.7
%PeakR, <50 25 5.1+26 31.0¢133 7.6:35 464+35 1808:56.0 6.76£1.97 &855:1.7 36.0:94
51~60 33 49420 2002114 7.5+32 547+2.8 1951548 5.84£1.92 84072 33.9+11.0
=61 21 51432 32.0:162 7.6+28 656145 1794471 556x1.81 83979 287499

s
.



E 6. TEE A FCM-SCSAZ %9t AN d7ke] AaaA

1 2 3 4 5) 6 7 8
1. COMat - 087" 0627 002 -015 -004 008 015
2. SDat - 048" 005 -012 -020" 007 -028
3. %oRed - -0.01 -016 022 0.04 0.10
4. % PeakR - 0.01 -020 -0.16 -0.26"
5. BN F - -045" 020 040
6. A= - -0.07 057
= - 0.17

8. A AH(Y)

* P<0.05, 7 P<0.01.

Acridine orange 9% F3dnAHow =43 SCSAZAF AN BAS
B X 7 9 8% Zul ¥ 7oA %Red’t 8~25%1 g0 Aoleol UukA At}

CASAAI}7F Foka A grrgs @2 Aol Sldrh # 8= %Red’t
AAs =9k r=049, CASAS] VSL3} AAYH()I= r=-035, 04022 BF
A ol A

AT wdel @ SCSAC] o7k 2 H& welste] FCM-SCSA®] Ztst
Mg A ® o9sh 2k PFAWA AWh <7%s} 8~15%NE o5 1t
Zo]7F FCM-SCSAe & ztol7k fllev 16%0] ol A= FCM-SCSACI A= =4
GERES S 9 5 ATk oF F uwiel 4w mw E 103 o] FFAv Y
& 58 FCM-SCSA®| %PeakR7t 214 4e(r-045)°] At whebs] F3aAv] %
wol wrkel FOM/IZ12 diA=7] Aaiie 429 942 9 + 9% 9 §&

o,

ol ZIiES & F ANk
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E 7. Acridine orange Sl oJ % FF 3] A SCSAS A A Avlw

SCSA _ yma B9% 231}8%5 S=iin CASA 4 R R
(%Red) (m)  (x107me) MOT(%) VCL(m/sec) VSL(m/sec) LIN(%)  (B)
<8 5 1966607 573t149 679:110 700496 57.8¢143  258:65 444%102 137460
8~15 7  2137+826 666:164 822t91 6874120 643+166 310264  403:82 18787
16~25 7 2049+431 625+£253 88188 72.0+105 60.6:10.3 21779 46.7¥54 20.0x10.0
26~40 5 1852516 613:198 868+33 57.2:t165 462476 21048 43867 126433
=41 3 23874755 595:0.87 879:05 547267 467145 19791  407:84 22.0:4.4




E 8 FFEMA SCSASE A HAFT o

1 2 3 4 5} 6 7 8
1. %6Red 001 -008 049" 010 -033 -0.35 -0.40
2. BAF - -032 008 052" -014 -0.08 0.9
3. AAE= - 016 044 001 -0.01 001
4. BABEE - 035" -006 -0.10 -0.03
5 A - 0.02 0.06 0.03
6. VCL - 060" 067"
7. VSL - 0.83"
8. AAYF() -

" P<0.05. ™ P<0.01.

. @ m A SCSA9H FCM-SCSAZ 7 H| L

55!
©

A3 Ar4-SCSA FCM-SCSA
(“6Red) %£WES COMPat SDat %Red 9%PeakR
<7 6 3509  31.7¢123  3.8+19 56.3+6.7
8~15 7 36£1.7  285+144  33%21 56.749.9
=16 4 7.2+3.7 35.4£3.8 6.1+5.5 63.3£18.2
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-0.21
0.30
-0.44

0.68°
7 FCM-SCSAZ

0.29
-0.34

0.69

0.45"
-0.47

0.03

1] 7 (%Red)

3

113 #Zom o714 SCSAHE 7}

12614 COMPat 3~421 7| Aol A]
%Redol = 21~403 5~621 7RA|ol Azt

o
t}. %PeakRol A

33
%PeakR

K
3

t}. FCM-SCSA$}+

1.

2. FCM, %Red
3.

4. COMPat

5. SDat

L
L

ko™ SDat$}

M

-
Ri

e

b7 ) 2]

gl

of SCSA7} &%

RLE

bl Zj Aol 7]

=]
=

A

ate] AN FEj&o] v

o

REo®

=
<]

500]

L

R

oln] Al

L

Ry

23}
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ko)
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o
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E 1. FEE9 4433 PCM-SCSAZ#

Al BE $£H4 3 SCSA
= ZAEF
NESL AR FEHE(%) E92(%) A4+ COMPat  SDat %Red %PeakR
Yorkshire 10 25 3.7+21 83.8+13.0 71.3t179 10.0:20 34t14 324+168 35+26 623162
Landrace 14 47 2507 79.1%13.7 69.0x13.2 9.9+09 2.7t177 22.0+103 35+2.1 545198
Duroc 18 9 35+17 883150 76.1+154 10.0x0.7 3717 280x132 4.3+2.1 56.0£105




AlE =

SCSA  7l& ZAMFF - AAE - FEE (%) ERbe (%) Ak
COMPat <3 21 33 3.0£1.8 82.5+14.1 726+159  9.9+0.9
3~4 15 21 3.5t14 872108 721177  10.3£0.8

=5 7 12 3.3t1.2 820458  73.9+4.2 9.5£1.1

SDat <20 22 29 27£177 824140 711160  9.8+0.8
21~40 13 28 3.6£1.2 87277 764+133  10.4£0.8

=41 8 10 3.9+1.7 83.8+11.7 709+16.3  9.6£1.0

%Red <4 29 31 3.1+16 839+13.2 720168  9.9+0.8
5~6 8 13 3.9+18 870492  787+10.1  10.1£0.7
=7 6 12 3.3t1.2 810492  69.7+9.1 10.0+1.4

%PeakR <50 10 24 3.1+1.3  86.3¥94  751£143  9.9+04
51~60 16 26 3.0£1.5 81.9+£140 71.4£125  9.8%+1.0
=61 17 25 3419 84.8+£116 724+182  10.1£0.9
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3E 13, BAFe] FCM-SCSA ZA 3¢} i 4 o] AdaakA

1 2 3 4 5 6 7 8
1. Ak} - 010 030" 033 018 034 007 0.05
2. FH&(%) - 074" 0.22 0.04 0.16 -0.04 -0.03
3. & (%) - 0.28 0.01 0.14 0.02  -0.10
4. A - -0.10  0.03 0.07 0.16
5. COMPat - 0.80" 063 0.0
6. SDat - 0407 0.17
7. %Red - -0.10
8. %PeakR -
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) SRR QURS BUES FHUE PUE oo
Ae (A) ®) o (B/A) (c/A) BEAE
% B E Regumate 46 41 39 89.1 86.7 9.6
3 KB = Ring-CIDR 25 22 21 83.0 84.0 10.4
AAFE Regamate 44 40 39 90.9 88.6 11.2
74 2F= Ring-CIDR 45 42 41 93.3 91.1 11.3

N

o AN
ol

H -

AFFAA 13 Fdote ZAsEE @] 70%014d AR5 7IEs
, 250, 20.0, 17.5, 15,0, 125, 100 2 75x107/80me= z+zt zdate] 23] Ag<F
ool ERbE B AR E AR 3ol ®BRbe2 723% ~ 803%% FEEE SAH

Folaks 14 ¥ A ekston A4 E 30.0%10%/80me, 25.0, 20.0 FEA 11.29, 11.02
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!
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>
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rr
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No. of motile sperm  No. of sow, Farrowing rate, . .
Litter size (total born), head

(x10%/80mt) head %
30.0 47 72.3 11.29+2.84%
25.0 47 87.2 11.02+2.91°
20.0 44 84.0 11.27+2.79°
175 47 82.9 9.38+2.49°
15.0 44 84.0 10.91+2.89%
125 47 87.2 9.65+2.80"
10.0 47 89.3 10.57+2.47"
75 47 76.5 10.83+3.41*

ab¢ yalues with different superscripts in same column were significantly different(P<0.05)
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£ 1L g5 A4 pHol upe ey

w277t cEER LR
AEER
(<) 2¢(%) Wt AE(H) FeHg  Rus
1 25 71.9 6.89 92.5 84.3
3 20 59.8 6.84 92.7 '79.6
5 15 53.9 7.06 85.3 72.8

3) AFTTES A e 19 13](oFR), 19 23] (e3/A9) 2 Sex odor spray(1l

A23]) ztzh AAjsgls 1 23 (o /A o] AR A 295% S yEbaL,

&S 4% = AY 9t
E 13 AAGTES el e waud 9 FHE
AASEF A AT LA F TAFF(E)
14 13](oF) 20 16 13 (81.2%)
1 23] (o}/A9) 20 19 18 (94.7%)
Sex odor spray(1¥23]) 20 14 9 (64.2%)
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V'l ro fertility and sperm lipid peroxidation in the A 95 : 317-395,
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sogp | F AR mE mEen 9 sizel Fey| FRAFWAN
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AN FAYREG ol FH ABLAA FRES F| o
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