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Efficiency of embryo production in Elk by oocyte recovery pressure
using ultrasound-guided ovum pick-up technique
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% 2 A= 43 AEOIA 22T 2 OPU(Ovum Pick-Up) 71€Z ©]&5to] HAE AT Al g4+A4E8S
27 st Feagdt ST 58-S Hnsh] Ysto] HASHAh Wahs 220 AWV E o]8ato] AL dhe

25 Yo, 34 Al 4¥2 50-80 mmHg ¥ WolA 3atdtt. 3¢ g8 4152=2(50 mmHg, 60
mmHg, 70 mmHg, 80 mmHg) W0l 383 48 181 Hiftx dd8S RARIAY 482 66.03%,
57.22%, 7 62.33%, 81.17%2 &2 At A+BY WA 53 ¥€2 55.71%, 36.31%Z 50 mmHg 183 60
mmHg IEA f92oz &2 AIE HYth $£H&0 QlolAE 81.25%, 66.67%Z 50 mmHg I&H3 60
mmHg &4 |22o2 &2 AFNE BT HiHtE WIS 36.94%, 41.67%, 16.67%, 10.37%2] HLE&S
Hch 50 mmHg 283 60 mmHg IENA fo2oz 52 AWE Byt & AF 2HZ, 4= HH A g%
Yol EZ4E g0 AW HASE, £HE ¢ HutE 9o ojE F8o] oAE ZIE s
7HAQl AF-E Bl A A LJeATh o]Al S AFA77] e U ez HAS E A QY 288 FHATE
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Abstract This study was undertaken to determine the oocyte recovery and embryo development
efficiency in elk using an ultrasonic-derived OPU (Ovum Pick-Up) technology. The oocytes were
collected after retrieving the follicles of the elk ovary using an ultrasonic diagnostic device under
recovery pressures ranging from 50 to 80 mmHg. Based on the recovery pressure used, the oocytes were
segregated into four groups: 50 mmHg, 60 mmHg, 70 mmHg, and 80 mmHg. The influence of increasing
recovery pressure was evaluated on parameters such as recovery rate, fertilization rate, and embryonic
development. We obtained a recovery rate of 66.03%, 57.22%, 62.33%, and 81.17% for the 50, 60, 70,
and 80 mmHg groups, respectively. The ratios of grade A and B oocytes retrieved were significantly
higher in the 50 mmHg and 60 mmHg groups (55.71% and 36.31%, respectively). The 50 and 60 mmHg
groups also showed significantly higher fertilization rate percentages of 81.25% and 66.67%, respectively
and significantly higher blastocyst development rates of 36.94% and 41.67%, respectively. Our results
indicate that although a higher recovery pressure improved the recovery rate, it negatively influenced
the oocyte grade, fertilization rate, and blastocyst development rate. Future research should focus on
optimizing the recovery conditions and in vitro culture efficiency for successful Elk embryo
transplantation.
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A73ol gt AT ASpEo] FoHHA 589
FERD itk fEUEts dERE 58S AR o]
&517] Yol AES ARSI @A FWolA AL
Q= AE &2 22 AF(Elk deer, C. canadensis),
ZAME(Sika deer, Cervus nippon) ¥ H2AM5(Red
deer C. elaphus)©] HJEZo|t), A7 E52 tgso

BEoo g} £20] v]5)] S8/ PAHAJo] 451 AHF
O] %‘er. 19709t) Er|2 5 9050} ARSE AI&S
R, AU A ARE AR T 5 2 51% FE HF
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OPU 7|&o] A3 Aol &84 5= ¢
StiH18]. B FFollA4 OPU 7]&s °l83 Al
o] da A, A A, Aol o]8EE vy 371,
A Y 5 4 2AS bE2A ot FeEgS =
ATEo] UtH19,20]. old ATES DA ARsolA &
| 5= IEAE gRlsh] s AE JFsHct.
mebA, 2 AtoAs A3 A 884 37 E
NEF &= 7153 Aol 251 |8 OPU(Ovum

S| =A

]L_

Pick—Up) 7182 o8 Al FpetE whE 3 3
T8 % AT g ag AR fiste] A
Oo]-ME]-,
2. jg ¥ g
2.1 A 71
2 A2 5218 FUSATSLY] FEAEA
B0l fAste] FERTH U FEUHE A Y3]oA
SRAGANS: 2020-426)8 AFFHOZ AP= A,

SAtskdo] A3t EEANRFH we, 7SRt
QAE A ARl DA (Cervus canadensis) YA
o7 F 659 AAEE FASHAh

2.2 Ovum pick-up(OPU)

1 A, ES EFEC 18X =, =7t
Qo2 AR uiHE sttt 1 70% €
22 YSHE AF T 233 IV)(4Vetr Slim,
Draminski, Poland)E ©]&35to] GAA ES J?ﬂr%}ﬁ}‘}i
. 183 vacuum pump(WTA, USA)Oﬂ/ﬂ AES
1:]’74](50 60, 70, 80 mmHg)Z 15 o] 44

% dZ% OPUE needle(20 G)& ©]-g3to] Hx

50 ml E2tAE FHO| sttt A 3]4=0]| o] 83t
712 AHHOE TCM-1999 10 mM HEPES, 0.013
mM kanamycin 12|32 10 IU/ml heparing &7}5}
of olgstylrt. 343t WA= 10 mM HEPES, 0.013
mM kanamycin®| 7} TCM-199& 33] A& & 3]

S8 0 U 55 47 2AsknI7.21.
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2.3 MQM¥=(/n vitro maturation)
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Ovum Pick-Up 714 ol8% WA A3 Al Sl4:relol whe A Qhilse] 443 A4t L&A}
G ELO] Zo] Hojx 3 F91 AL, C5FS WA 2.6 EARAM

27} gl A% DEES ARt
Zo] Bkt 7
sE= A A 5
ME}-

A Q42 TCM-199(Gibco)E 7] igFHoZ 3}
¥om™, 10 mM HEPES, 0.013 mM kanamycin, 0.2
mM sodium pyruvate, 1 pg/ml Epiermal Growth
Factor(EGF), 1 pg/ml Follicular Stimulating Hormone
(FSH, Folltropin-V, Bioniche Co., Canada) 121
10% FBS(Gibco, Korea)g& 7Fet & 38.5°C, 5%
CO, 700X 24A417F v FstATH22].

Aol
92 WG 127 A9Se D
FolA C SFUS olgate] vyl

Qg AZ

2.4 MQ=H(/n vitro fertilization)

bR19] HQ4gof| o]-&H FAFAL FPSATEt
A IIERARGAECIA ABAtetgIt FAEY
37.5~38.0°CollA] 183t 8ol & 683t
S5 2 23] YARYE AAsh 1 7,
Astal, A5G vigAS 4ol AT
2x10° sperm/ml& 44t Xﬂﬂfvﬂé% uﬂog:q'lgg
+= 114 mM NaCl, 3.1 mM KCI, 25 mM NaHCO;,
0.4 mM NaH,PO42H,0, 15 mM sodium lactate, 2
mM CaCL,2H;O, 0.5 mM MgCly-6H,0, 0.5 mM
sodium pyrivate, 8 mg/ml bovine
albumin(BSA) 18|31 0.75 pg/ml kanamycing AR
J3FH oW, 38.5°C, 5% CO2 A4 6~8A17Hs<t o=
8= AAISIAEH23].

serum

2.5 MQUEk(/n vitro culture)

6~8AIZHS] A&7 &, HH"E Foto] Eof =

HA 2L} RS AAS T mSOF HiAof &4 A
i SHRATE 24417 & & 1E I3 ER] Al
ZES} RS ZARIYHE mSOF Wi 242 103
mM NaCl, 7.2 mM KCl, 1.2 mM KH2PO4, 5.6 m/L
Na-lactate, 0.13 mM kanamycin, 25 mM NaHCO3,
0.3 mM Na-pyruvate, 0.5 mM MgCl-6H20, 1.7
mM CaCl2:2H20, 1.5 mM D-glucose, 2% essential
amino acids, 1% non-essential amino acids, 1
mM L-gultamin, 10 ng/ml EGFZ F4=o] it} 3
A B¢ Y T 4L9A Hed A2 nhol2 WA,
Z 79 B9 38.5°C, 5% CO2, 5% O ZZA viYFs]
AcH15,24].
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2 AolM9] BE BAXEE SPSS 22.0(Statistical
Package for Social Science, SPSS Inc, USA)S o|-&
atoich. Ad A= B+ EEQAHSEM)E UERAS]
o AgEARe FATH EAL 95t One-way

ANOVA E42 5o $942 A4sidrh & azel
Aksol diet BAH $OIRE X0.05% A% B7le)
et
3. Ha U 1%
3.1 Bl O M2 LR B8 A
SR ssi] 99 F oulel A el

OPU 7|&& o853, 11 % 35 48 419 IF

o2 o] e dsto] At Q*o S ZAVSHY
o} 50 mmHg JIF1A= 76709 Y2E FYsto] 50
Mo GRS 3ste] 66.03%2] S yﬂ'. 60
mmHg IEoIAE 78712 G2 Fsle] 44719 &
A5 g4ote] 57.22%9] 35S Bt 70 mmHg

IFNAE 52709 FEE FUste] 32719 HAE 3
319 62.33%2] IS EAth 80 mmHg 150
M 74709 GxE 3%10}04 44719 GAE 3]4=oto]
81.17%°] 35&S HA thE 15 B3] Fo4<l
2tol& E?iﬁ‘r(Table 1).

Table 1. Oocyte recovery rate by ovum pick-up.

Pressure No. Folicles  No. Collected Recovery rate
(mmHg) aspirated QOocyte (%)
50 76 50 66.03 + 3.31°
60 78 44 57.22 + 5.80°
70 52 32 62.33 + 4.73"
80 74 62 81.17 * 3.13°

a-b Means in a column without common superscripts are
significantly different (2 <0.05)

329 F¢ 40 mmHg, 80 mmHg, 120 mmHg 3
IFORE Wo] XFstlout dla-&o] 49%, 47%.
45%2 FoAPt itk BaE9aI[19], o2 AtollA
T Ageof wet slgoflA o]zt Sltkal HE g
H19,20].

o2b4], OPU 7|&2 o]&dl 34d HAlo] 3
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A A Fgteio] wet @are vl
Aol 28 %2 OPU]
ook, &%) whet Aurh Holih

Aoz ofAi
Q77 AP
Aog Ame

i
=
gk

3

2 3 0| mE HAe| SEXZAL

A2 e MEZ] Aejel AR RS V|EoR
F 4FCE BRI, AsH, B5&, C5& 181

SFOZ Bt A9 Lo olgH W
A~CEF9] dAE ol8st3itt

Zy 287 99 552 50 mmHg &A1& 50
A F & ASE 2070(40.0%), BS= 871(16.0%), C5
T 470(8.00%), 181 D= 187M(36.0%)& ettt
60 mmHg IFoAE 447 92 & ASHE 1470
(31.8%), Be& 271(4.54%), C57 470(9.09%), 1=1
DEF 2470(54.5%)= YErth 70 mmHg 1EIA=
3270 IR F ASFE 470(12.5%), BSF 470(12.5%), C
53 127137.5%), 181 D& 1270(37.5%)& et
Y}t 60 mmHg IFAE 6270 G 5 ASH 471
(6.45%), BSF 1271(19.3%), C5F 1670(25.8%), 1
21 DBF 3070(48.4%)Z YEFFTHTable 2).

»)

Table 2. Oocyte quality by ovum pick-up.

No. Oocyte quality
Pressure Collected [No. (%)
(mmHg)
oocyte A B c D
20 8 4 18
50 50 4.0 (160 600 (60
14 2 4 24
o0 44 GL8) (454 (.09 (545)
4 4 12 12
70 32 125 (125 675 (7.5
4 12 16 30
80 62 645 (193 (58 48.4)

S ZF 359 AHETbs S Ak g, ASEY
B5F HI&Y S 7 v wEAEAHFig. 1). 50
mmHg IEAE ASEH BeFY HlE &2 55.71
+ 2.97%2 1% 7 7PY =2 {94 29 Byt
60 mmHg IF°4e= ASETH Bsa9 HlE& 2
3031 + 4.17%% 1§ 7t FAAR &2 f940 2
g B9t} 70 mmHg JEolAE ASET B3
U T2 24.44 + 4.44%9] Z3E H I}t 80 mmHg
JEoAe= ASET B5EY Hl& T2 26.47 + 3.85
2 70 mmHg 15 fo3Q Ao|& HolR] ottt
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= ARl hFo] S7FEE dAe] Sl AstE=
A ERAT 5 Tt 2ol G2 FY Al S5
55 SFAR] FAHE AsIAY USiEo] At
= 7F o 7Ishe 2 Bl d7h Batd vk 9l

7

t}19,20,25-271.
mzhA|, OPU 7]&< o83t dA} 35 A] 3490
255, IJeE2 oY URY £42 AotE=
A%e B,
Grade A+B oocyte rate
10000 N=6
80.00
60.00 a
40,00 b
c C
000
50mmHg 80mmHg 70mmHg 80mmHg
Fig. 1. Morphological oocyte grade(A+B) rate of oocyte

recovered by ovum pick-up(a-c Means in a
column without common superscripts are
significantly different. P <0.05).

3.3 gl ™o OE 3
223} 98] OPU 7142 o&3) At A 3|4 4
o g A g T S Hl EEES A
3ttt 50 mmHg I5oAE & 32709 WA AR
=3, A = 26702 81.25%9] &S B
L}

o} I3, HiEkRE & 12708 36.94%2] ¥EeS
@t 60 mmHg IgoA= & 24719 dA7}F ARSE
A3, A" = 167E 66.67%2] $48S 2
o} 183, HiEtRE & 1071E 41.67%2] IEeS W
9t 70 mmHg IFoAE & 20709 G2t AREE
A1, A" d= R 40.0%2] $8E8S BTk
I3, B E 2 4R 16.67%) 2EeS HYch
80 mmHg A= F 32719 dA7F ARSE I,
4= F= 16712 50.00%2] 482 Bt 18]
I, HiREEE F 402 10.37%9] dEE&S Bk 50
mmHg 153 60 mmHg LFolA 7883t winta &
gEo| tE I5 Hs) f9H0R w2 AiE BY
HTable 3).
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W A A SdEe] BE A3 e 4

o= el IEH28-301. WA AR87RsT el 7
FL PSS Al ol8EE WAt golus
A ol Abg R WAkl A L Ulge
o9 BRI} JRAo] 24T AFES EolAA
W el ST A8TRST YAl e B4 Bl
S RS Felkgc A9 i HYl AL E 2]
Sl wAtel Sie] e wol v e
Slei4 sipgrEe Fastta ARgr,

Table 3. Status of embryos development by ovum

pick-up
brossure  No. of _ No. of embryos developed to (%)
(mmHg)  Oocytes 2-cell Blastocyst
50 32 81.25 25 7.64)  (36.9 liz 3.319
60 % ek 8m) @167+ 5800
70 20 (40.00 i 833"  (16.67 i 473)
80 32 (50.00 lf 4.55%) (1037 i 3.13")

a-b Means in a column without common superscripts are
significantly different (2 <0.05)

4. 48

B A7 A A S5 34
OPU 718 CI8% B3 N <

2 v o] el g, W
o] MR R VI 240 aar:} a
B24E 5L BAY UAY S0l
231 WNE B90] Bolute AR A
op} Sl e L WPRE ¥ & Uk HAHY
sl G0 ~ 60 mmHA)S AAE 4 A4t © 1
o} B4t MAERS JHIE A= Aol At
A4 =g Fol7] 9tk A2l g% o4l 71&3t Ale)

S A 9 AT A7 dhat F7b4el ATt
gt
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