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g o E dFE 221 {2 OPU (Ovum Pick-Up) 7|&E o|8sto] A3 dAE9] M 2 &84 S 99
A3 FAE GAE A HI'M AZAZI= A9 Txé%'}c’] A 7HsskA] ERlsty] fletel OPU 221 A
71 o]&ste] Aks dAoA GRS FUT F GAE 5 stk & 8509 dRE FY o F¥ 577H4 @27t
3lrE]o] 67.1%9] 3FE&S UrEM"*E} dAo] 53 Hrst A3 A 55 14.0%, B 55 19.2%, C 55 15.7% 4

D 53 50.8%% ZAMEQIL) & dFoAE A~C 539 dAE o]&3to] A|A%, iﬂﬁl#@ g xﬂﬂﬁﬂ%k— AAI5EA
ot & 28709 GAE o]&3te] 67.9% (19/28)2] =4S HJon Hitx ¥dg2 14.3% (4/28)2 uersich 2
AT ZTE EAE oto] & o, AGHAE ot ZA0R dEA e dAo] 257 | OPU o] & 7hsdt
Ao & FRISHGLE. whebA, FF 71 AFE B AYsgat AduiF a8 Both FAITH AT 4T
ojAlg Bl AeY TN FEI dARES EEA T 71 T 4 AS AoE AtRHTH

Abstract This study, which was designed to improve and increase the utilization of female elk, examined
the possibility of collecting their embryos during the non-reproductive period using ultrasound-guided
Ovum Pick-Up (OPU) technology. Once follicles in the ovaries of an elk were observed, the embryos were
retrieved through the absorption of the follicles using an OPU ultrasound probe. Fifty-seven embryos
were retrieved from 85 follicles, giving a retrieval rate of 67.1%. Morphological evaluation of the
recovered embryos revealed 14.0% embryos to be in grade A, 19.2% in grade B, 15.7% in grade C, and
50.8% in grade D. The developmental efficiency of the retrieved embryos was also investigated using in
vitro maturation, in vitro fertilization, and in vitro culture. After cultivating 28 embryos through in vitro
fertilization, 19 embryos were found to be fertilized; the fertilization rate was 67.9%. Four embryos
developed to the blastocyst stage, indicating a 14.3% development rate. This study confirmed that the
production of fertilized embryos from a seasonal breeder, such as elk, is possible via the
ultrasound-guided OPU method. If the efficiency of in vitro fertilization and in vitro culture can be
improved through further research, it will help improve the efficiency of elk embryo production through

the transplantation of their fertilized embryos.
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1. M
A NARCE AGE opIEE motslo] dutdo=w
501} 174 39% 200017]9] ofs o= EHT S
A F2 ARSE D Y= AL A3 (Blk deer, Cervus
canadensis), 2Ak5 (Sika deer, Cervus nippon)
#=tjo] (Red deer, Cervus elaphus)?t HHEZo]H
o2 o]fEE =82 MASH= AL ZZEEo|t} [1].
A3 252 HAESO] &k AR S0l 7P HEs2
& EREY 19708 ErjolA £YEo] AARET] A
X"‘%}Od‘jr [2]. e A9 =8 Aol 7 <t A
EF5o] =Y AA ASFeT & 45% B v
X}Z] st glom ohE EFo Hlsl FH ANSStAL Sle
71 $7F F7ek= FAlol Aok
=g AAAQ] S AR AR AT 19
3t GAIEt 2 FASY £ 5o& QIS AN T4t

AL Q= FAlolH, A7t =8 Al A,
AAAR] M & AAEE 71e 59 FAR A3 A

Abdo] MA AEsta Qe FAlel A 3]

AF7HA Y] 2 ARs B A AR
[4-6], =& Bid 9 o aw 9 [7] 5ol w3t
A7t A5 APyH = Qloh

ARG dEAIZEO] BokA| AL 7]20] WE7k= 7HE
ﬂ&' %]—%% 5]-T‘:_ EHE;Q o] Q—OU\% 7:]]X431A1.9_ ‘3]-‘:_ E
3 Tzl AT B HA 7] oYt Aol Akl Stk
(8]. 3 Azl WA e 2 AAWHIE HAIste] S
S s dieel %t $59 &80 A Ho]
TAE7} =8 AAo|t}, AL
719l FESHARE AR A o A o
OE 5407 &8sh= o A9 flo] &84S =°I
7] S1%E et nhdo] AlESE Aol

OPU 71&9] %% ol1] &M =] e 7I&
X, fd5Eo] 9t IS0 dAE Ao
34517, T 7o) W vjulEE AJAkSHe] o]&lsko 7
A &7 ZAAA o] Zofskal e [9-13).

3] B Aks HiAol] Bt A Az, THE

13}, 154 9 4 o]4] Tofl TRt A7E Haly
3 ot [14-16), IHielMe ARgoll tiet @71 mH]
@ A7golc}.

webd, 2 AToAE AT WAEO] A L BEA
2212 95} 223 47 OPU 7142 olg3le] AR5l
HHA7|oE dAkE AFstel Sy Aol Fhs A
24457 9lstel Akt

[e]
%8 BARE 5
(o]
AES

N
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2.1 A 7f=’_§-

g TESAE Y SEAEA
35 2020-426)
L?—ioq SYSAS
A3 (Cervus
TAIBIL

-9——1/\101] oA (% 1% el
Sto] Y= FATMES &

A 7FERAR LA A ALSS
canadensis) /\]-‘—:-_E Z 859
o, SYSAEko] 4

O
j=guN

H rw

= O

AAEE

BEAPEo] vt AMg3teick

2.2 Ovum pick—up

WA B Slet G A 259 vk 18] 314
o % 83 AT, A% A, e g9 wyE

o TYNA AL HasZ F, Frrielor b
Hol oy & BAE IPANFHL. 18 70% €IS
2 9SNE AHI 5 Ago] GolsHs 5] gIstel

A% A9 7ite] dAE Eolgd, 255 Ad7]
(4Vet Slim, Draminski, Poland)& ©]-g3lo] HZ9]
AHE ST (Fig. 1). 1813 vacuum pumpOll
AZA%E OPUL needle 21 GZ pump? ¢S 43t
T dmAE 50 ml E2HAE FEO Sgoioirt [17-18]. &
3L 3]5o] o83t 71 viFH O & TCM-1999] 10 mM
HEPES, 0.013 mM Kanamycin, 182 10 1U/ml
Heparing 37}sto] ol&stqitt. 348t Gz i 10
mM HEPES, 0.013 mM Kanamycin®| 7}
TCM-199 [18]£ 33] AlHg & dAE AF st 34
& 4 552 474 AT

2.3 M™M= (/n vitro maturation)
wxte] 552 g EAo et & AR 5

slAo]
R BR S S |

F2 o] B8 A 552 AR Alxdo] &
Ust, GRS E/ YA Re] Zo] 2Z oAkl F

%, B 552 A Al o] 2 6}1 s s
GLA| o] Zo] Hojk 3t 291 AL, C SFo NxA
o] FYsla, YA St G ﬂE el 4% D5

T2 W] Almgo] B, UAE Sk ‘&—TL 1] =
7P e A= ket (191 123 A9/
a2 At A 55914 C 539 e Hlo}oq HH
¥t

Ag&e TCM-199 (Gibcoye 7|1& HjgHo=

sl o, 10 mM HEPES, 0.013 mM Kanamycin,

0.2 mM Sodium pyruvate, 1 pg/ml Epidermal
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8% A3 s 2T A

Growth Factor (BGF), 1 pg/ml Follicular Stimulating
(FSH, Folltropin-V, Bioniche Co.,
Canada) 18]3 10% FBS (Gibco, Korea)s H7I3t
T 38.5°C, 5% CO; ZXZoAl 247 vigFstATt
[20-21].

Hormone

2.4 M2ld (/n vitro fertilization)

A QlpE APSAETY SRR LAIE oA A
ARt 54 AHE o]-&stairt. 3P AL 37.5°CollA 1
23Je) A 280~300 x g9 £& &
, AT Bt & T 5EE
10° sperm/ml2 St A2ls48 v o e
114 mM NaCl, 3.1 mM KCI, 25 mM NaHCOs, 0.4
mM NaH;PO42H,0, 15 mM Sodium lactate, 2 mM
CaCly2H,0, 0.5 mM MgCl,-6H20, 0.5 mM Sodium
pyrivate, 8 mg/ml Bovine Serum Albumin (BSA),
183 0.75 pg/ml Kanamycing ARE-51oH [22],
38.5°C, 5% CO, ZZoJA 6~8AIZF Bt A+-H<
AT

Q]
=4

Soha

2.5 XU (/n vitro culture)

Ae] 78 &, R WAl E 18 ol gl AR
& TygE Bt AAT & mSOF (modified
Synthetic Oviductal Fluid) ¥iZ]o] 4 A|LJuiF o}
AT 24417 T FRO] NS oS 53l Aol
= AEAE 15t mSOF ¥ 2442 103 mM
NaCl, 7.2 mM KCl, 1.2 mM KH;PO4 5.6 ml/L
Na-lactate, 0.13 mM Kanamycin, 25 mM NaHCOs,
0.3 mM Na-pyruvate, 0.5 mM MgCl-6H;0, 1.7 mM
CaCly'2H,0, 1.5 mM D-glucose, 2% Essential
amino acids, 1% Non-essential amino acids, 1
mM L-gultamine, 10 ng/ml EGFZ FA=o] lct
[14,23]. 79 <t 38.5°CollA 5% CO2}F 5% O, 241
o] HEIZIAE ol-8ste] sttt (Fig. 3).

IR ET

3. Zit =

A

3.1 3 Alg HXAt g8 ZAL

B A9 @S 45 98] OPU 283t 21
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Fig. 1. Transvaginal ultrasound guided image of Elk
deer ovary.

% 8utE]9] A3 FAREOlA OPU 7]&S ol&3td
% 85709 dxE FASHAL, 11 F 57709 dAt 3
FEo] 67.1%9] F4E&2 EAt (Table 1).

S99 A9 7|70l whet 1~374L7HA] Sleg S
76.9%, 69.3%, 75.2%% KA to]7t girkal Bl
AL [24], F 23] 7|&C & OPU 7]&< o|&3) dAS
355t W 70.9%9] 3l9&S Eloha Bard v 9l
ot [19].

Table 1. Oocyte recovery rate and oocyte quality by
Ovum Pick-Up.

No. No. Recovery Oocyte quality
Folicles  Collected rate [No. (%)]
aspirated oocyte (%) A B C D

85 57 67.1 8 11 9 29

(140) (19.2) (15.7) (50.8)

ZA% B39 4 B4 % OPU Wom
263719] FEAIA 150719] WAkE B5oislT Sl5g
57%AkAL Al F wp ek [14]. EJF A= FF9 S
& 343709 GRS FYste] 11 F 217709 GRS g
510 63.2%9] e Btk EugE = Qlof
[17), & A7) Aze} fA1g A4S ve ik

webA, OPU 716& olgd Wit 8582 a0
o] e Ad, vk 271, g Al FE, AleAt
o) A% 5ol uet JFS viAE AOR 4AR, 2%
o met sl E tha Aol ATE Kol A
oz Amsr

3.2 HRIe| SEZAt

A AR FAES U HRE 7]
2 53 o] BBk (Fig. 2). WA F 45

#0
L= §
=]
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o=z BRIUL, A 5F 871 (14.0%), B 5F 1174
(19.2%), C & 971 (15.7%), 1822 D 5& 2971
(50.8%)%2 UEHT} (Table 1). ¥ AgoA&= A~C 5
9 dAE ol8ste] st

2 AYolAe A3 AR ATAl T d=ofl ot
2] 55 Aok =71 s 75~100 mmHg2] #¢
£ 7|E0E ATE AAGIATE [9,25]. A9 A9 dx
FUA o Sl wEh dAlEe] AAE A dAe
S5 38| Aot Sitty Eyd Hb gloyt
[26-28], A Ao w2 3]5=89] H-S 724 zjol7}
UothH= Avte A Ayte B 8 ok [28-301.

Fig. 2. Morphological grade of oocyte recovered by

Ovum Pick-Up process. (A: Grade A, B: Grade
B, C: Grade C, D: Grade D)

TS £ B B7Ee 57 OPU Hles
A 3l 5 A9 Hjefel ARETRe R WAk HlEe] 75%
deR HuE H 9low [14]. 43 #359 3¢ 251
2 OPU "oz A} 8= 5 A9] wigo] A87s
3t 219 Hlgo] 64%= EArE Hh it [18]. & ARl
Me 253 73 OPU o & 34 & ] wj
Foll AR87FsRE HAS] HlEo] oF 50%= WA RALE
At ol oA da ARglA 253t /¥ OPU
7ol ek A A7) F53} of] 7] 84 8
lefl 1]l Aoz watdEr:. FF AAAQ =4 Al
< &9 221 73 OPU ez 229 TA} sjex

7 o] "ad Zlos woEh

CERIE RS ED
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WEES AP sl 28719 EARE AR A7
I HFARE. gE e 19702 67.9%2 &
< Hh J2]31 8GR wintae] WS Selsigle

o (Fig. 3), HIHIEE & 42 143%9] &S B
o} (Table 2).
Table 2. Status of embryos development by Ovum
Pick-Up
No. of Embryos developed to (%)
No. of 2 4~8 16
Oocytes cell cell cell Morula Blastocyst
28 19 18 12 6 4
67.9) (64.3) (42.9) (21.4) (14.3)

AlQ] g g & A5 AAuiF AR, wigF=
2, dAe] S5 dAIES 7 5ol AQduY ZE
o 9T vAH 1 F A e A A SEH
THIES FF7E SR AHA et wEkA Al<ful
& & loiA Aepigel AR 7Hs et Al T
¢ F25t.

A5 223 {3 OPU o 343t Wdate] A
Qlufeto] Tt AFolA HEroo] AL AL 25%
E e, g HX] dgittal Harsiylon] A
9] 7% 7gE0] 41%018 HidEE2 17%% Hid
Hh Aot (18], 2 A72A A3 AR dAH] e

T B HYA a4 Bk

L

e

Fig. 3. In vitro-produced elk deer embryos at 8d. The
black arrow was indicated that blastocyst.

4.

B A7 59 A%S 99} £33 £ OPU 7]
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g3 A S UAS AHte] U 852
3 53 See] HpEeS 2Astel A ARl
297} 92 OPU e B 1] MAP|o% 2t 4
Ato] Rssteh A RIstgint. e S o))
oA A ST A TG olol I 2
ol Stk FF 3582 ¥ & Uk A5z Bt
A7 $+HARS ¥Y 4 Uk AT Jeln R
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