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o. A= 2 ¥y

L 3A% 2 A AR me
B oA go® AL AFAG 137) 57 2AAZRE F 18 Favew

FTEA AT Hgl 2FH3Fe] Androhep extender (26 g glucose, 6.9 g sodium
citrate, 1.25 g sodium bicarbonate, 2.25 g EDTA, 5.65 g trisodium citrate/ ¢, 4
A 2R WA YAt AR A4 100 ol MdDe] 23 17C A

Bare] 547 st wjd Ao Fojski

17C AAB o] B3y A 15 mlS eppendorf tubeel F3sto] 30#3F 37T
FZo A wjdA 7| 37CE o 9w Makler counting chamber (Sefi-Medical
Instrument)el] 10 09 AAS dHojred] 5 w7 (Axioskop, Zeiss)e 3ZHuj
&S 200812 AASa CCD (Toshiba, Japan)® 4% CASA system
(Sperm2.1, VideoTesT)o. & #2133t}

CASAS ©]83te] 10709 Aok AdEste] oj=Zo] AA= 2Ql¥= AE W

Cumilinear path (WCL)

Average path WAP) J

Track finnish point

e,

Straight line path WSL)

——
Track start point

Fig 1. Diagram and parameter for sperm movement



= (motility; MOT, %), 2154 % (curvilinear velocity; VCL, m/s), 2%
%<4 % (straight line wvelocity; VSL, m/s), HAA =S4 (average path
velocity; VAP, m/s), &% ol&5A2 (Hitolsd=e 2AA o5z =HA
]9 z}o], amplitude of lateral head displacement: ALH), H#4E A3
(straightness: STR, %), VCL¥} VAP®| =7t wa& (HA ols4d=27 A+t
o]z RS ThE 349 AZFd H] S, beat cross frequency; BCF, Hz) 5%
=4 sk

Table 1. Initial parameter setting used in CASA system

Setting parameter Value
Number of captured fields 10
Image sample frequency (frame/s) 25
Minimum motile speed (um/s) VSL 10
Maximum motile speed (m/s) VSL 250
Maximum countable number (sperm) 400
Maximum countable frame 10

A7t FEjstA A= eosine-nigrosiene @AW S o] &Sttt [11]. AAF B
2] ZF A B E SEol= Yol 5w HAAHNAI 5 409 eosine—nigrosines &%}

o 3023 WA ¥ BAvFon ARG, AAe] Py TR, FA °
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EA e, MRS mE g, e, 1, Ar so= AEske glskint

sdol= | 100708 BAE 7o 2 shlal BE APES 7 A8 7 23] vhE

st e,

RNA #}olg] 22l PRRSO| W3t & HdAsTE A AH-S (reverse transcriptase-
polymerase chain reaction; RT-PCR)¥ DNA #}o]2{2=2] PCV-2 % PPV Uj
3t =8 AA NS (polymerase chain reaction; PCR)S A A] 3} th
DNAZF %2 G-spin™ DNA extraction kit (iNtRON biotechnology, Korea)Z ©]
Stk A 200 ol G-buffer 400 ws 2 st o 70CAA 1027 %
Z8lal binding buffer 400 wl= FH7FsFe] columnel 800 w0 = Y3 12,000 rpm
off A 187+ A4ttt Collection tubee] o] ¥ |MS A AL 500 p2
washing bufferE 53} 12,000 rpmoll A 1237 AR & A7 345 1
3] WES T 2% 15 ml effendorf tubedl columnS 100 mé elution

wa
ted HF FE=c o

-

il

Al A

?1.

bufferE #7}3Fe] 13,000 rpmoll Al 18£7F A E S

g PCR HAAME AAlskslHh

RNAS] %2 RNeasy® Protyect mini Kit (QIAGEN, GmbH, Germany)Z ©|
L3t A 200 wlet RLT buffer 350 plE &3 ¥, 70% ethanol 350 ufl

S #H7}ske] Mini columno] 700 pe] ¥WEEoHS W 4T, 10,000 rpm O = ThHA]

30%7F AR 9tk Columnol M2 collecting tubeE #A2slil RPE

buffer 500 s H7tske] 47T, 10,000 rpmoll A 123 A 3 & A7 34

= 13] wrEskd. Columndl & o] A ¥%=% 4T, 12,000 rpmel A 13t

AAEE F columnes A ZEE 1.5 ml effendorf tubedl % il

40 pb WFERO] 4T, 12000 rpme= 187 dARYsY HE FEER

RT-PCR A S AAe3dth



2) Oligonucleotide primer?] 97144 % PCR

PRRSY AES 93 primers Christopher-Hennings 5 [15]2] WHel] <3}
o AR o, PCV-2 9 PPVe HES $3% primere Larochelle 53 59

et Aol A A7ILl E3ko] AlzskAT [6, 291

3) RT-PCR WH&-zx11

N

PRRS®] H=E 8k vksx21e F53 RNA 2 w9 primer 0.5 g (20 pmol)
2 DNase RNase free water 17 @S RT-PCR premix (Maxime RT-PCR,
iNtRON biotechnology, Korea)oll #7}ste] & wb&&5Fo] 20 W7} HE= o)
Atk 42T 2 72TCoA 30x%r 303] wHEsta HF 72T 15%3F ¥SAHY
[15]. RT-PCR ¥ Aeo] 5" = HkSAHE 2 o]l ORE7nF2, ORF7nR2 primer

Z 0] 83} nested PCRE 2 A&} th (Table 2).

4) PCR ¥k =1

Y
129

PCV-2 3 PPV HES 9% WX 5% DNA 2 peet HE3kaAt st
= vlo]y 29 primer 47 05 w (20 pmol) 2 DNase RNase free distilled
water 17 wlE PCR premix (Maxime PCR premix, iNtRON biotechnology,
Korea)oll #7}sto] HZE nwb&8-Fo] 20 w7F S == itk PCV-2= 95Tl 5
w1F whEE v 95T, 65°C B 72T 7z 1+ 353] wHEskal FHF 72Tl
b wbgskth [29]. PPV 94T el 57k ¥&-3F ths 53Tl 30%, 72T
of 45%4 303] whEsta HFE 72TColA 10&7F wk&stdth [6]l. PCRO 5%

2
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5 PCR ¥ RT-PCR ZZ2t&9] 9l

WS 5 & Zbzho] bbkg ol 7 = 15% agarose geldolA] A7) GES AA

o, ethidium bromide &< (05 w/m¢ in DW)e=2 dAsT UV

e
v}
|

transilluminator (Mupid-Scope WD, TaKaRa, Japan)® 2ztzte] =LA o] thak

1) MEFFE Fdgon, STAEE FA57) flske] 100 bp DNA

|
2

ladder(TaKaRa, Japan)& molecular size marker= ©] &3} %t}

Table 2. Oligonucleotide primer pairs for the detection of RNA and DNA

virus in semen

Size of
) amplified
Agent Primer Sequences (5" to 3")
products
(bp)
ORF7 F1 TCGTGTTGGTGGCAGAAAAGC
434
ORF7 R1 GCCATTCACCACACATTCTTCC
PRRSV
ORF7 nF2 CCAGATGCTGGGTAAGATCATC
236
ORF7 nR2 CAGTGTAACTTATCCTCCCTGA
CF8 TAGGTTAGGGCTGTGGCCTT
PCV-2 263
CRS8 CCGCACCTTCGGATATACTG
P2F2 CCATACACACCAGCAGCACC
PPV 455
P2R1 ACCTGAGCTGGCCTAATTGC

5. A

© Ade asdE 544" 234 % 7EEee WEEE Ttest AL

(Excell, Microsoft)E &3to] 194 (p<0.05)<S HF3Ath



L Ae] 54 24

CASAE o] &3 Ao nEV|IZE 5o W3t d42 Table 33 2t} o]

al QAo £5g0] ofF wokd DaAFS Aslaldth Ao AN FARH A4
20MAA A A gAAe) FHo] 60% WA E FA ARH LEHL B

wegel wig- @Ee ATE9 4% VAP, VSL, VCL, ALH, LIN STR, BCF
Z W3S YEhA S

Table 3. Changes of motion parameters according to storage day in Jeju boar semen

Motion Storage (days)

parameter 0 1 2 3 4

MOT (%) 68.4+9.1" 62.7£11.6 o8.7£12.0 00.4£15.7 52.5t16.5
VAP (m/s) 48.6+7.1 47658 47.0+6.1 45.9£7.6 44.6+7.0
VSL (¢m/s) 45.3£7.0 44.3+5.7 44.2+6.0 42.5£6.6 42.1+6.6
VCL (fn/s) 79.1+8.7 1Ht7.8 71787 75.7£11.0 77.6+10.1
ALH (/s) LS. 1.320.2 1.2+0.2 1a280.2 1.240.2
LIN (%) 597.9+6.4 96.6£5.3 07.6+4.8 56.9£4.5 04.8+5.5
STR (%) 93.6£3.5 93.5+3.7 94.3£2.9 93.3£5.3 94.7£2.9

BCF (Hz) 8.3£0.4 8.4£0.4 8.3£0.4 8.3£0.5 8.4+0.5

MOT, motility; VAP, average path velocity; VSL, straight line velocity; VSL, straight
line velocity; ALH, amplitude lateral head displacement; BCF, beat cross frequency;
STR (VSL/VAP), straightness; LIN (VSL/VCL), linearity.

* Meant SD.



2. ARl Geera 54 2

Eosine-nigrosine 942& o] &3to] A=z}l 7]
809 oo = Ugytow, Ha 7|
14.4%, %9 W A3

ot A AR

o 75

of\
)

=)

3%,

nt

Table 4. Morphological characteristics in Jeju boar spermatozoa

Morphological parameters

Meant S.D.

Normal sperm (%)
Abnormal head (%)
Abnormal midpiece (%)
~ cytoplasmic droplets (%)

Abnormal tail (%)

80.3£15.8
0.3£0.7

14.4£125
0.1+5.3
4.9+6.6

* cytoplasmic droplets include both proximal and distal cytoplasmic droplets

_10_



3. RT-PCR/PCR #A+4 3}

gelo g i e FE3 RNAE o] &35to] RT-PCR¥ Nested PCR= A A3 23}

PRRSVE 42F E5F 422 FIHAJY. AAdA FEF3 DNAE tio=
PCRE 2Ag A3 PCV-2+= A FF 840y, PPVE 42% F 205

v
(48%)7F 8 Wr-&<& HERU A

A A HEF 685%F
grolwdt} (Table 5).

i
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Table 5. Comparison of motion parameters between PPV negative and

positive group in Jeju boar semen

Motility PPV negative PPV positive
MOT (%) 68.5+9.2" 68.5+9.0
VAP (um/s) 47.816.1 49.9+8.0
VSL (ym/s) 44 92048 46.0+8.2
VCL (un/s) 77.6+6.9 81.4+10.2
ALH (um/s) 1.2+0.2 1.31£0.2

LIN (%) 58.7+3.8 56.8+7.0
STR (%) 94.4+3.3 92.4+3.4
BCF (Hz) 8.3+0.4 8.3+0.4

MOT, motility; VAP, average path velocity, VSL, straight line velocity, VSL,
straight line velocity; ALH, amplitude lateral head displacement; BCF, beat cross
frequency; STR (VSL/VAP), straightness; LIN (VSL/VCL), linearity.

* Meant SD.
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Zedol we Aol Pejsty v

5. A v ufo]f

vpE vl e o] ghele] whE
Aol 783% YrEbL

= [ele]
Hste] Frlstglon], 58 MRI9e MRS e W melge) v
melo] F7hshe BFE wola Utk (P < 0.05)

Table 6. Comparison of sperm morphology between PPV negative and

positive group in Jeju boar semen

Morphological PPV PPV
parameter negative positive
Normal sperm (%) 81.1+13.2" 78.3+19.1
Abnormal head (%) 0.3£0.7 1.2+0.4
Abnormal midpiece (%) 14.3+£12.1 13.8+12.1
- cytoplasmic droplets™® (%) 5.6+4.8 4.6£3.6
Abnormal tail (%) 3.3£2.9 6.5+8.9
- Detached head (%)~ 1.9+3.1 4.246.1
- Coiled tail (%) 1.0+1.6 1.8+3.2

chtoplasmic droplets include both proximal and distal cytoplasmic droplets.
“Slight increases in detached head and coiled tail of abnormal tail after infection were
significant(P<0.05).

“Mean+ SD.

_12_
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S HolFa dlon 3URE AvEtA A= BEFS YERATH
Donnelly 5 [16]2 VCL, VSL, VAP ¢ ALH 5°] Axle] FAHES ddss
T8 AFeta sk er, Gil 5 [21] VSL, LIN, STRe] g A 54
st AE7F @k FEsATh 28R AFAY =9 Ade 4
74 T8 Ax VAP, VSL, VCI7I t& 99| 5
453 Hold ez gy lon VSL, LIN, STR A xE Hl
3 Az A7 $EA I 3 Aor Hrisk = 9k 28y Holt 58
7}7] vt CASA systems AF&3l7] wiito] 54 Axo o7t HAT
AormF e Ax X9 Has Frt wEda st [24] =3 F
H

= R AT mE d¥E 1

PCR& wato] Ao vpolej RS A3 A 2 AFolAe 4259
&= A9 T PRRSVS PCV-2= A5 F40Iley PPV 49 42F 5 20
F(48%)ol A A Z&% At} Christopher-Hennings 5 [14]& & %*o] PRRSVE <l
+HE ¥ F PCR= Fsto] Ao U molgas HEIE A3 92947H4] wi=H

S B3t} Larochelle & [29]& PCV-2 vlo]lg] 25 AF7AA 7] FE=of A

HE F 59004 47974 A@H R nole st AoE WEHT S W
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A study on the characterization of boar
semen and the infectious aspects of

pathogenic viruses

YongSang Park

(Supervised by professor Jae-Hoon Kim)

College of Veterinary Medicine, Graduate School,

Cheju National University, Korea
Abstract

Sperm examination is an important tool in estimating the fertilizing capacity
of an ejaculate. The number of spermatozoa in a semen dose, morphology and
motility are important for the fertilization process. By evaluation of semen,
artificial insemination (AI) wusing high quality of semen can increase
fertilization percentage. Boar semen is subject to contamination by various
pathogens that can result in fertility disorders in sows. Among these
pathogens, porcine reproductive and respiratory syndrome virus (PRRSV),
porcine parvovirus (PPV), porcine circovirus—2 (PCV-2) are of particular
importance and accurate monitoring prior to and during the presence of boars
in Al stations is essential. Because of the high risk of dissemination of
disease via Al, the absolute goal is to provide pathogen-free semen and this
1s feasible with the adequate measures. The disease affects boars semen

causes a significant reduction quality. In this study we investigated the
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characterization boar semen in Jeju, interaction of pathogenic virus infection
with characterization of boar semen. Forty-two boar semen from 13 farms
were investigated. The semen were stored during 5 days at 17C and the
sperm qualities in the stored semen Wwere analysed. Visual-motility
assessment is a tool (Computer-Assisted Semen Analysis) used to determine
the quality of boar semen. Percentage of morphologically normal spermatozoa
were assessed. PRRS PPV and PCV-2 were detected in boar semen using
PCR. The motion characteristics in boar semen was showed 68.4+9.1% for
motility, 48.6+7.1 /s for VAP, 45.3+7.0 /s for VSL, 79.1+8.7 um/s for VCL,
1.320.2 wm/s for ALH, 83+0.4 Hz for BCF, 93.6+3.5% for STR, 57.9£6.4 % for
LIN. The percentage of sperm with abnormal head, midepeice and tail were
0.3+0.7%, 14.4+12.5%, 4.9+6.6%, respectively. Based on the PCR method, PPV
was detected in 20 samples (48%). However, PCV-2 and PRRSV were not
detected in any cases. Marked differences in motility and morphology
between PPV negative and PPV positive semen were not observed. Sperm cell
production was not affected by PPV infection. However, slight increases in
detached head, coiled tail after infection were observed (P < 0.05). The
motility of semen in Jeju is similar to case comparing with other regions in
Korea. Although PPV in semen was not affected in semen quality, there is the
high risk of virus excretion in the semen of Jeju boars. Therefore continuous
screening tests for some particular pathogens in boar semen would be

warranted.

Key words: boar semen, CASA, PCV-2, PPV, PRRS
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