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Artificial insemination of Korean native cattle (KNC) is the predominant method for breed improve-
ment. However, industrialization of embryo production and transfer is necessary to utilize the ge-
netic potential of KNC. The aim of this study was to examine associations between KNC donor cows
and ovum pick-up (OPU) conditions, in-vivo oocyte recovery, and embryo development. Oocyte
recovery and blastocyst development rates were higher at 50 and 60 mmHg OPU vacuum pressure
than at 40 mmHg, which was, however, not significant. Regarding follicle growth, injection of 500 ug
GnRH 36 hours before OPU significantly increased the number of OPU oocytes from an average of
4.6 to 7.6 (P<0.05); no significant difference in embryo development rates was observed. Significant
differences were observed in the numbers of OPU oocytes, embryo development rates, and trans-
plantable blastocysts per individual among nine KNC donors (P<0.05). Furthermore, although there
was no difference in OPU oocyte recovery intervals in approximately 2~8 weeks, the number of
recovered oocytes significantly decreased at the 12-week interval (P<0.05); there was no difference in
embryo development rates. The number of oocytes and embryonic development rates only tended to
decrease until the seventh OPU session, but decreased significantly until the eighth session (P<0.05).
The average pregnancy rate after transfer of OPU-derived in-vitro embryos into recipient cows was
41.8%. To improve the efficiency of OPU egg recovery and in-vitro embryo production, considering
KNC donor characteristics, vacuum pressure of 60 mmHg, GnRH pretreatment to induce follicle
growth, and effective OPU egg recovery up to seven times at intervals of 2~4 weeks appears to be
most suitable. This study may facilitate the industrialization of KNC embryo production and transfer
using high-quality cows.
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up; OPU)OIA Galist A 9)4=A4eHin vitro production; IVP)
o= FEst glck. oA MOET 7]&2 3¢ o8 A
o, TR E] 2220 Hl-g 2 AJA Afo] SO QHY Al A
*]'Oﬂ ojgZo] UL, thF AY4to] 7Hset 5 A T
T I HAQl EAES 7 Al OV]‘?_} Aol
L oA o0 Q245 A g B4 A7 & 2=

A2 A AUrh(Hasler, 2014). £3] OPU-IVP 7=t AJ4t
& OPU H|9] W2 n| A< Fazto] 3jago] A=A,
IVP 7]&9] g2 o4& 4tgdsto] Agstar Arh(Galli
5. 2014; Hasler, 2014).

MAFCE A T2 20189 %=0f 195t 7} o]/fo] AJ4t
Elo] o]4]x|x glow, 2019de] MOET 4747t AJ4kek2 oF
10% #A4stR oy, AleAs FirgS 15% S71ote 43
olAth(Demetrio 5, 2020). T]=o| 4= 201949 MOET %
e 1437097 9 VP =47 30571747} A4bE]o] o] A=
Ath(Demetrio &, 2020). =W o4 = OPU-IVP 7]&
7 = A7t %\M—’(Park , 2000a, b, ¢ Jin 5, 2010,
2014; Cho 5, 2017), L Histolut 77|04 Aleta o=
MOET E+= IVP 4 A4t - 353kl oy et 54
= .‘:T']__L7]' %{.‘:_ @X—]O‘l]‘;]—.
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(Hasler 5, 1995; Chaubal 5, 2006; De Roover 5, 2008)
4 7]7H(Jin &, 2010), 322 A7 4 ¥H 573t £ (De
Roover 5, 2005, 2008; Chaubal 5, 2007), 3&% =4

(Su &, 2012), =] HQ-AWA< v (Hendriksen S
2000; Rizos 5, 2002; Matoba 5, 2014) 53 #H A7}
Btk S E OPU-IVP &8 FAS 9l At 7|&
(Park 5, 2000c: Jin 5, 2010), Az 4= (Park 5, 2000a),
At ¥z(Park 5, 2000a), A3 Y= (Park 5, 2000b), 2
717HJin 5, 2010), follicle stimulating hormone (FSH) *
g (Park 5, 2000a), ¥E 55 Zo|(in &5, 2014), 3T
A3KPark &, 2000b; Jin &, 2015), OPU-IVP 3z Y4l&
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4, dxT 348 FAL 95to] gonadotropin releasing
hormone (GnRH) 0|8 ¥ F&-¢- 0|84 FAS gt WA
54, At A vHE Az RlE @olo] whE Gt slg
¥} v S FAEIIAL, OPU-IVP 459 o]4] & 94l
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SHSETE FAY Fre] A
et ZHAC R AASHRAL, Bl5E R
9 A ey Aol ﬁ]%s}ﬁ‘jr A et R 220t
%2ZHHCV-4710MV; Honda,
Japan)7}F £-2HH HS-2100 (Honda, Japan) 2317]7]& o]
2519} g§&Aol= 17 G long needle (Kitazato, Japan)=
ARgSte] wlAds RS Blpoigitt daEeto] At 2 2Rt
& wjFAL2 D-PBS (Gibco, USA)E 71& 8iFH O 2 5% FBS
(Gibco, USA)2} 10 IU/mL Heparin (Sigma, USA)S 7}t
At

|

+ 5 MHz convex scanner &

$= B Eo] AAE A& A=t
Xylazine HCI (Elanco Animal
Pharm, Korea)ﬂ- 2% lidocain hydrochloride (Daihan,
Korea)g& ¥9 242 0.6 mL ¥ 7 mLE A9 ¥ |5 1947} 2
H Afolof] A5ttt S = HIEtd I} n|242 AlHT &
A3 AZSAT AFHAR FAE I, FARo] K
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st A9S Xggstalt.

hagho] ;b A wiFHS AAES AASL Fx
= 37 fsf wig Aol "ekaL, Ae-E wiFd o g Adet 4
Z0 7 3]43}0] 38C warm plateo]A] vA% d2THS 34
St BaE W Al Zdo] Adet AS Addste] FBS7}
3M-E Hepes M-199 (Gibco, USA) 40 = 2~33] A4t

HE] 9442 [VMD101 (IFP, Japan) B 200 uL
£0] 9J& 6-well plate (IFP, Japan)ol] YEZ&2 2|4 207}
dojA 39T, 5% CO,, 5% N, HlF71ollA 22~24A7F <t

7
=
=
AABHATE.

1718 A4 1027 HAIg & 35C 25
oA 20%7F B3loFATE. 15 mL ¥4 & (Falcon, USA)2] 4
3l 2 mL 45% BoviPure (Nidacon, Sweden), 3150l 2 mL
90% BoviPureE £551!, 45% BoviPure 4354 g€
RS AAHA H7boto] 700 gollAl 1587 YalE=5k9
o} 5k5R9] AATS 2Esto] 2 mL A|QlegE Bid
IVF-100 (IFP, Japan)oll &ste] thA] 350 gollAf 587+ AlH
Skl

Aol dsE dxghS A QfeE MiFA oz 23] AlHT &
mineral oilo] T&EE 46 plL A Ll574-8 viFHol Zof 2074
A GRS Wy A2 552 2x10° spermatozoa/mLE F
g5te] 39T, 5% CO,, 5% N, Hig7]0ll 8AIZF B2t A=A 2

T o=
skt

33 Hepes

A E FHRENGE 024)S 5% FBS
M-199 HiFHO &2 2~33] A|HSt & A LJuiFE siFHd
200 uL IVD100 (IFP, Japan)7} €019+ 6-well plateol @
0] 39T, 5% CO,, 5% N, #iF7]o14] B FstoATt. vl FA-L v
F AIZHEE] 48A17F vt 50%2] A1 s H o2 wASH]
o, HjF 294 24127

kgt vjop 7] M g
£g 2AHT,
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A9 =T 5% FBS 37 Hepes M-199 jFdo] 0]
£ 0.25 mL AEZ-0f A2Fsto] 38.5C $7%Ho]&7|(TED,
Brazil)ol] o} 2417k ool 24tsto] o] &of A|gstHTt. =74
go] E0l9le AER = £ 0]4]7|(IMV, France)oll 2
511, sheath®} cover sleeve (IMV, France)S A2&lsto] 43
o] A U2 Adstaitt. ol4l7] Eol As A Yol =5t
9 cover sleeves @A HEA] & o]4)7]9] AdR7} A
Autoll JEEA 2 AH= Aol A9, S3Fste] A
7F EASte A2 AdRo] £AE A S8R o]
4 & 30~40¥70 223} 71715 °l&5to] YAloFRE el
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ATHE 4

BAW G2 S5 figt AFHEILO Y 24 A
fJote], =54 o dAE ol&ste] 18 G FAIE 0|83t o
227 AFEE 4L 27 40, 50 D 60 mmHgE A
Ao R G 7 2] wE 3|5 Faet Ff5e} uf
WEE-S AR

GnRH &3}

AdbE 329 350 47 334 g 2F(HEY) 9 AEH
o= JpHElo] 23 7HH o R & 63 YRS 345t Ad
o= OPU 36417F Aol 500 pg Gonadorelin (Dongbang,

Korea)S &8 FAFII T

e w3t

AU B 9ol thste] 27} 63l 2~4% AR
OPUS B3} GEAL s5otglon, 848 GETL [VPE
AABI o HEE At
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OPU 3|z}
“@ﬂﬂwwgiﬂéﬁiaﬂ%a@%ﬂﬂ6%%4&
UE AAlsto] 2t 52

SAAY
ZF A Aol tigt £ 2= Bt + EEHAHmean +SD)
2 ®713kth 5484 A& R-program (R verson 4.0.3,
2020.10.10.)& o]&sto] ANOVA 4] & Duncan’s t+5487%
O & HAFSHAL, P<0.05 oA 19482 Ak A

Effect of pressure of vacuum pump on oocytes aspiration
and in vitro embryo development

Vacuum Number of % of oocytes' developed to
pressure )

(mmHg) oocytes /head >2-cell Blastocyst
Control’ 14.3+£7.8 86.1£10.3 25.248.1
40 16.3£9.8 70.6+14.2 22.4£3.7
50 19.04£9.2 75.1+£6.5 29.319.4
60 20.3+3.4 80.7+15.1 27.1£10.4

Mean+SD.

'Oocytes from slaughterhouse.
*Control: the oocytes are aspirated using 18 G 10 mL syringe with
manual.
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A% Yo o] uat B4t o] HAE mikE B
A5t 434 Table m 2t ERE A 248 18T 4
3ol 18 G #4712 ol 8314, A

0 mmHg ¥go] "+ 20.3702 7H

A7) EEE T vk g2
T N7t B2 A5 vinkx
stoE AU FE 34 AP AFFYL
60 mmHg= A5}

9 F9oll GnRH Foi7F AW T2t 3]4=ef vt
| x]e IS ZARE 2= Table 25’—} 2t} GnRH A=
500 pg Gonadoreling gt 36417 Aol L& FAFSHATE. Wt
2 3 s R ATtolA 42 Bt 4671 2 7.6
NEA AEto] FostA BATHP<0.05). 24|27] &S
Z}2 57.1% 2 70.9%, WIREE WEE-2 22.4% X 24.2%% 2}
o|7} {131t

e S99 A Gk 3ot v WEE ZpolE A
3t ZA3k= Table 33 2ot Hadt sl k9o weba 3
o+ 3.3700A B 20.37H2A] 7H7_<ﬂtai FoIgt Zol 7k U
THP<0.05). &% /AR 24 27] 92&2 B+ 66.9~
84.4%, viNtE g2 B 18.6~46.5% ¥ o]2] 7153k |
HEE 74 Bt 1.0~11.0702 FoJ27F AATHP<0.05).

SE-ollA OPU 7tAo] gt 3]0} vl Iedgof v|A=
IS XAKSE A= Table 49 2ot G2zt 3]4= 7H20] 2,
4 9 8Fo A= 3l dEFo] FF 9.7~9.970% o, 125

A= Bt 43712 FooHA FAEATHP<0.05). SHA
gk 8l g2 2ol 7} it
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Effect of GnRH treatment on oocytes aspiration and in vitro embryo development

Number of oocytes

% of oocytes developed to

No. of transferable

aspirated/head >2-cell Blastocyst blastocyst
Control' 4.6+1.9° 57.1+18.0 22.4+16.9 1.0+0.7
Treatment” 7.6+2.5° 70.9+13.1 24.2+10.2 1.8+0.8

“*Entries with different superscripts are statistically different (P<0.05).

Mean+SD.

'Control: the oocytes are aspirated from donors without GnRH treatments.
*Treatment: the oocytes are aspirated from donors injected 5 mL GnRH before 36 hr.
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Relationships between donors and the recovery of oocytes and subsequent embryo development in Korean native cows

Registered number Number of oocytes % oocytes developed to No. of transferable
of donors aspirated/head >2-cell Blastocyst blastocyst
002311231870 7.5+4.0%% 84.3+11.3 38.8420.0° 3.3+1.5"%
002101767068 5.2+1.9% 64.2422.7° 27.6£13.9™ 1.3+0.8°
002307578892 9.0+3.9"¢ 82.9+10.0" 45.6+7.5" 5.842.0°
002001874183 11.0+1.8™ 72.7+14.5% 31.0+16.1™ 3.742.1™
002307749059 20.3+10.5° 78.2+13.9% 44.1+10.1° 11.0+6.1°
002094326423 13.542.0° 84.4+11.0° 37.1£13.5™ 5.5+3.1°
002116326014 6.3+2.3° 77.9+7.3% 46.5+15.6° 3.242.1%
002110153893 3.3+2.1° 66.9+20.1° 20.0+15.8™ 1.5£1.2¢
002112988734 4.7+1.2% 74.5+6.8" 18.6+15.3°¢ 1.0£0.9°

“*e%*Entries with different superscripts are statistically different (P<0.05).
Mean+SD.

Relationships between intervals of oocyte collection and the recovery of oocytes and subsequent embryo development in
Korean native cows

Aspiration Number of % oocytes developed to No. of transferable
intervals oocytes/head >2-cell Blastocyst blastocyst

2 week 9.7+3.8" 77.7+£13.7 32.0+11.2 3.1£1.8

4 week 9.9+3.4" 85.3+13.3 42.7+16.5 4.6£3.0

8 week 9.9+5.0° 81.0£9.4 38.2£17.6 4.3+3.6

12 week 43+2.7° 72.1£36.7 34.1+£20.6 1.4+1.0

“*Entries with different superscripts are statistically different (P<0.05).
Mean+SD.

Relationships between the sessions of oocyte collection and the recovery of oocytes and subsequent embryo development in
Korean native cows

Sessions! Number. of oocytes % oocytes developed to No. of transferable
aspirated/head >2-cell Blastocyst blastocyst
Ist 13.3+8.6" 75.0+15.1° 38.4+11.9™ 4.8+4.4
2nd 9.8+4.5" 86.8+10.5" 39.8+11.2" 45432
3rd 10.0+4.1%® 82.8+15.3" 40.2+15.2% 3.743.8
4th 7.5+4. 7% 72.5+19.5" 36.2427.9" 2.842.6
5th 7.3+3.3% 83.3+£13.7" 37.1+11.5® 2.3+1.6
6th 5.5+4.1" 75.7+23.8" 43.2415.8" 2.7+1.9
7th 5.542.9% 86.7+10.7" 43.5+16.7° 3.0£1.9
8th 3.742.3° 43.0£37.0° 17.9427.7° 1.2+1.8

“*“Entries with different superscripts are statistically different (P<0.05).
Mean+STD.
'The interval between sessions was 2 or 4 weeks.

L OPU Fxjol T Gmeh B0t u] HFE L 24 OPU UALE AT e A9 hE AASE 2AG
F A3Hs Table 59 2t} OPU A7} 1813404k 814 & A3k Table 63 2t} 13759 BAE $390] 9 5
2ol W 133/ 7Hg BRLom, 281340 5HRAE  HE ol4ste] 41.8% YRS BAGYL, B9 we
B 73~1007% Aol7t ROt 6B} ol BE 55~  333~46.4%7F RAPEGLOT oAk Qldict
37702 FolalA 7haahs Aol Ar(P<0.05).
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Relationships between donors and the pregnancy rate ALS] 7)€ wet AsEm 4= 242 40, 5 60 mmHg
after transfer to Holstein heifers 2 AAslo] Yxel 31585} b wrehe-S 2ASIL 1 At
Donors Nunllb.er tof Number of Pretgn(aic):y 60 mmHg orgo|A] Yxeto] 3148 7M =9k T, vl Wieheo
recipients regnanc rate (% _ _ - -
P presnaney 50~60 mmHgol A & Aol olet. S THEsA] et e
002311231870 17 6 35.3% o Ao 1} 20 1o o olo]l O =

= Tt v v Hggo] W2 YUl Ajgt
002101767068 9 4 44.4% L] e Q]A B el . ;H; F
002307578892 30 13 43.3% = A0 s 2 2] T A et
002001874183 7 3 42.9% E?}A 3|47} o]=o|A)A] 9w, FEdt g A Ee} U
002307749059 28 13 46.4% = B A YA} Qe Yagto] Z7lsle] 24 A5l

002094326423 28 12 42.9% o . Jsxero] uhe L. ;
002116326014 18 6 33.3% frsh] zolth IVP AgellM Aol I 5o At
Total 137 57 41.8% 9 A Qg AlZF Aol A e] Ba Jwrt gk vl
HBlondin®} Sirard, 1995; Hawk®} Wall, 1995). w}2kA] St
§- OPUC ofA] Fazgho] 5]4=0f of g 7}x] 8Rlo] T 1]

A A 3491 4 7% 60 mmHgl RS2 stEct,
£ A= % OPU-IVP =383 A4t 388 T A17171 GnRHE Al/JotiolA EH|= o] koleA] AP EH|AE
A5t ATA] ATHE Y, JAANFSERFETZE Fof of] 2-&-5to] FSHe} luteinizing hormone (LH)9| W&= X
Q¢9l B2t

o L}E?_‘r Sttt FSHE WA 9] Wi W8-S A=5}al, LH surges
g5 A dEH A5 SAAtKSunderland &, 1994). OPUSIA
qet9] oA & JAlee 47‘—/‘}3]'3"9\‘:]'. et 353} v WEES +=017] 915t GnRH (Matoba
OPUE 2% 9 37| 283} @4 vA] Aol AA|=o] QL 5, 2014), FSH (De Roover &, 2005; Demetrio &, 2020),
A&2to] 23t F#-9] olF FAlo] # 2k FA4olA CIDR-plus+FSH+LH (Caubal &, 2007), FSH+GnRH
-S—ﬁJr 9 72 gk AJu|E o]-8afo] A|gYsttt. 223 AH| o (Sakaguchi 5, 2019), GnRH-LH surge F=(Hendriksen
~17 gauge, 4~60 cmQl A vHs2 AFHxo| A2 5. 2000: Rizos &, 2002) 5 ©het Wgo] A= et
01'04 /‘}—QO T Qo GEO] Fot FA = AT FHH 2 GnRH FoE LH surgeE FE5t0] AtolA A4E 2SS
=, &%(Bos Indicus vs. Bos Taurus), 347 991 9 JFA 3|5 5= QlojA] e héo] EoPdtHMatoba &, 2014).
H] 5o] 9= v HLeroy 5, 2008a, b, 2011; Merton 5, F3t GnRH £9] & 1.5¥9)+= €% progestrone == =7
2009). E3] Azgzol g2 Hxeto] 343 24 o by A& 4 A (Matoba 5, 2014), A5 progesterone< 5
diehgo] 29l YQlo g &St H(Scott 5, 1994; Galli Aol E4& FAAZIH(Nasser 5, 2011; Pursley?} Mar-

B

Fll‘

5. 2000; Ward &, 2000). Az &go| &otAH F 3|55 tins, 2011; Rivera 5, 2011). FSH o & HxE9] 34 74
= 42T Jes ST Us Be &4 dxTe] 5 7} 319 19.971& mlAe] F=h9-9] 3lg 15.47]0] H|sto] B&
7t F7vsto] i Hde2 235]8 Ropxlth &, OPU IHgofA Holgtar skQlet. skA|gt, T 2R g A2 TRl Bt
WSO FpgS Fo|1l E4EE WET] flste] HAgt 7] & TOoE FHe AR 717t A EAE AA = UK Chau-

& A7go] vteA] Fgsirt Gaske] 39 49 ¥ 30~ bal &, 2000). g, 2404 GnRH Fof o] dxzgte] 3]
50 mmHg (Ward &, 2000), 40~400 mmHg (Pieterse &, (Hat 18.8 vs. 24.6) A& o] FAFE A (Matoba &, 2014), &
1988), 40~115 mmHg (Bols 5, 1997), 70~75 mmHg (Cho Ao M= F2HO] 3] 47t Bt 4.670004 Ht 7.670=2
5. 2017) 5o th¥sHA Barskal Qltk 1% 30 mmHg & R2lsHA S7Fstitk(Table 2). Galli 5(2014)-= GnRH A
o] vt FA| 9] FE} FARE G2 FAZ YET . = GO A7 AXHA GEZRY 35T H9]H A OPUel
Btk Ward &, 2000). FEZH] 3ol gt vz & A ol2tal siglch & Ao GnRH A 2|7} Hf ago]
RRO| Hakst Z¢ ¥L OPU AHle] 4, Al 5Bl 4 = 33t glglow, 3l5E dxeko] gt SVt whet o]
o|9} A7, At vz w71ol wet A=, AA| A FH} | 7Fst BliRtaL o] A4kl F7kstE g2 OPU-IVFE 45 4HYd
HHs9] Zolg AAtsto] A 9] §7FS 20~25 mL/min2 2 o] AxtFojety IEeh Eok = A oA FSHE LH &
k= Ao] AIFO|tH(Galli &, 2000). & A= AR 222 7H40] i7kelA GnRHE 8-85k= ol A4 57t

¢

l?_._P“F
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Cho 5(2017) &% 52 7HAE = 34
T 8.8~ 1471, vivtE e AR+ 25~30%= At
17} A5t sklem, Jin 5(2015) - FE-ol 4 3
© Gz A7t Bt 8.5~17.070, Wl EEEE 289~
4.4% 2 A EHEE W 2.8~7.1712 9-9)5Ql Fo]7}
= HASkoth 2 Ao e 3 FRe VAR 3]
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