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Sow Transfer of Cultured Freezing Embryos by
Open Pulled Straw(OPS) Methods : Preliminary Results

L D. Kim, M. H. Ahn, T. Y. Hur', M. P. Hong’ and H. B. Seok'
Department of Animal Science, College of Bio-Life Science, Dankook University

SUMMARY

The aims of this study are 1) to test oocytes and embryos collected from in-vitro to achieving
the valuable protocol by culturing, vitrifying and thawing of oocytes/embryos, and 2) to transfer
them to recipient, and finally have resulted in pregnancies from recipient females after surgical
or nonsurgical transfer,

In vitro maturation and fertilization were performed according to Funahashi et al (1994).
Glucose-free NCSU 23 supplemented with 5 mM sodium pyruvate, 0.5 mM sodium lactate and
4 mg/ml bovine serum albumin for 2 days at 39°C, and 10% fetal bovine serum albumin was
added to the culture medium thereafter. Embryos were treated with 7.5 gg/ml cytochalasin-B
for 30 min, centrifuged at 13,000 rpm for 13 min and then exposed sequentially to an ethylene
glycol(EG) vitrification solution, aspirated into OPS, and plunged/thawed into/from liquid
nitrogen. In vivo embryos were surgically collected from three dornors after Al for control
group. Forty-nine embryos were washed 3 times in mPBS + 10% FBS, followed treatments :
cultured, centrifuged, vitrified, recovered and transferred to recipients as in vifro prepared
embryos. Three recipients were transferred individually with 100, 100 frozen embryos derived
from abattoir and 34 fresh embryos by surgically, and another three recipients were transferred
individually with 150, 150 frozen embryos and 100 fresh embryos by nonsurgically,
respectively. all recipient sows exhibited delayed returns to estrus. To our knowledge, theses
results suggest that required an improved techniques, more vigorous embryos preparation and
substitute to gilt with cleaner uterous condition.
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Aldrich Co.USA) s ofqA] dE27t AT
TAg Mgdlod tha TCM-1990 2 63 A3
3 T AYAEu gl ol &t

2. RO Holds

ATE A= FGHoR gUsty MEH
o] Bl AThE M9t Aol o)L+
. A% ujked e TCM-199 (Sigma-Aldrich Co.
USA)el pyruvic acid (Sigma Chemical. Co. USA),
gentamysin (Sigma Chemical. Co. USA), L-cystein
(Sigma-Aldrich Co. USA), B-estradiol (Sigma Che-
mical. Co. USA), FSH Z1&]3 pFF (pocine folli-
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Beebe 5 (2002)¢] whiol wat 52 &3l83
ok AP Add A A A 4B
< 30%%9} Cytochalasin B (Sigma-Aldrich Co.
USA) A& & & Fo 13,000 rpmol A 137 F<t
HAHEIFAT 2L 7 7 HEUE F dER
38 £242 DPBS + 10% FBS £ (vitrifi-
cation solution 1 : VS 1)o] 187} 23] vr8 g3}
I 2M EG €9 (VS 2)0l 527 A & A ™%
PVP &< (VS 3)of] 187+ HA]3ld OPS loading
vesselo) GETE 8] F3 LN;o| A A H)o]H
o A AT FEs 5HES 3 chFig
1). fe8 5248 dEIES LA 4 2F
o)} B@stgon, gl o433y A LN, 2%
Bl 2 M EG g3l Z} G2 #E 287 AR A7
T A 0.5 M EG §8jde) 287 ¥ = ¥ DPBS
+ 10% FBS S0 2584 23] wtE sl o
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5] AF 80~100 kge v)AMEL FAISY T}
TEEY @AYy Brissow $(2000)3
ofgl F(1988)9) Wl FaFLh F, 1,000 IU
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24~38A17H Foll FHAFA L™ GnRHE &
FEIAT FHS AP E gHgoz )
A7l 8] catherterol] 3 A2zl AA A
5} tHFig. 2).

o
=]
o
=
H
=

Fig. 1.

Table 1. Protocols of vitrification and warming steps

OPS loading and

7. OlA 8 RBF +FE

Ag g3 g 52 invitro
& 2287 in vivool Al A A A
3
FU3t FAT] FU LxF FFHAY ¥
potable incubator (Minitiib, Germany)oll HBo} £t
Ay o)w) A wigA L 0.5 mL HE] A
£ FYSIEE 2AIAUL

vitrification.

Group Vitrification solution

Warming solution

Well 1 (VS 1)
Well 2 (VS 1)
Well 3 (VS 2)
Well 4 (VS 3)

DPBS +10% FBS (Imin)
DPBS +10% FBS (1min)

DPBS +10% FBS +2M EG (Smin)
DPBS +10% FBS +7%PVP (1min)

DPBS +10% FBS +IMEG (2min)
DPBS +10% FBS +0.5M EG (2min)
DPBS +10% FBS (2.5min)
DPBS +10% FBS (2.5min)

EG : ethylene glycol; PVP : polyvinyl-pyrrolidone, stage :

397.

Fig. 2. Embryo recovery from donor gilts.
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Fig. 3. Cutured fresh embryos derived from /n-vivo(A)
and In-vitro(B).
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E AA AFY FHEE o] &89 EHE LAY

£ 3utEle] Ao §F AF AN 7zt o) 45Tt
(Fig. 5). o)d} wbing W¢] S gL F7)E o
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AEY RE R E RO R A

9. AA RO HAt

o] &g & A R REYF 7ho] gAldw
7](Medapar, USA)Z <8]&4 ¢ thg 22994
Aet7(model : SDL-32, Shimadzu, Japan)E o} &
o] HF AT YA AR HAZHE o]
4 F 2F8E 8F7R Rl Th

2

1. 2|3tF 04

dAH o2 3FE o3, odle] Table
204 B uhel 7ro) In vitro frozen ATE 2
Fol 100744, U 1Fde dE2FOEM In
vivo fresh®] 3T 3470 E 712} o] 4L dyth
AAEL 4-94039 FRES ol4HoH, o4
AL compact morula®E] blastocyst stage?]
FADE oA FHEY JdE frozend
73 fair/poor, In vivo fresh®] %2 excellentE
ERASITh ol Fo] L ZAE B frozen 53
FE o]¥g 25E nomald FEE BRIRAT,
fresh SR 0148 £ 3% 222t (endo-
metritis)S HEGth oj4 Ad BF A UA

Fig. 4. Surgical embryo transfer

Fig. 5. Non-surgical embryo transfer
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Table 2. Sow transfer by surgical transfer

No. of  Source of No. of Transfer condition Clinical finding
! bryos’ embryos i 3 after transfer Results

sow embryos transferred Recip. Embr.
In vit

S-1 "o, 100 9" farrow F/P Nomal Delayed return
frozen
In vitro, "

S-2 100 4" farrow E/P Nomal Delayed return
frozen
In vi

S-3 Yo, 34 4" farrow EX Endometritis Delayed return
fresh*

'S surgical transfer.
? Embryo quality : EX-excellent, F/P-fait/poor.

* Embryo stage : Compact morulae to blastocysts.

* Control group : Fresh embryos collected from superovulated donor gilts.

Table 3. Sow transfer by non surgical transfer

No. of Transfer condition .
No. of Source of o0 Clinical finding
. brvos® embryos Reci Embr.3 after transfer Results

sow erbryos transferred ectp: mor:
NS-1 In vitro, frozen 150 5" farrow Nomal Delayed return
NS-2 In vitro, frozen 150 4" farrow Nomal Delayed return
NS-3 In vitro, fresh* 100 4" farrow Abdominal hernia Delayed return
' NS : non-surgical transfer.

z Embryo quality : G-good, F-fair.
’ Embryo stage :

Compact morulae to blastocysts.

* Control group : Fresh embryos collected from in vitro.

(delayed return)& B gt}

2. H{2IH oA

v e g 35E oj43tgor, 3F F 2%
= In vitro frozeng 150714, UYWA= PEFZL
2 In vitro fresh =3 #E 10071 E Zz} 014381
THTable 3). FAHE-E 4~54kA1e) FHES o]
Fon, o]4] £ YL compact morulaPE blasto-
cyst stage?] TAHTL oA AT HH
= frozen®] 7% fair, freshe] ¢ good& e
Aot ol £ Y 22L& B frozen TH YL
ol4 ¥ 2% nomaldt JElE BEAAY, fresh
g ol4 g F9] A9 2% (Abdominal hernia)
+ Bt o)A HAx B2HE AQA 27Y(delayed

return)< Hth

u o

#7309 o4 759 FAT o)A EDel F
AR BPo wgs gow, 29 A Wy
500,0007) o)s] FA @) Hasol oy B
250 50% o)) {4 F A5 o) §Ho]
A} 2 At Thibier M, 2000). o|do) = 43, E7],
F 5 OE 4% STEEAAE BE A7 Ao
AAZ BgR WY HA e AL OE SEER
o gl Be AWTE TR Y 1 T
Aol g A77} AFAAE 5 ol & AR el
21 4Bt oby s
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LFke 34 BHENE ALGTOEN Pab &
wlobel WA §4& WAE EHF wole 4

BEd ALE £ Qe AEZL 24 WA /3
=AY (vitrification) = AL} 2EE oW
A8 ¢ AEWe] WAl FAHE FAES ¢
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Aol d2A $AHFE WA AP &
A3 Aso] Adsiortt 7t sHs sl wiet
A ol A 71 ¢ oo} Zhdo] wiA | dEiely A}
TR 4A Yok 7HsETh HI YE,
259l HIA@ oA vig)s}t $&718 2otsy
O] AE L Eo)Z YO 1KYonemura T, 2003;
Caamano g, 2003; Ducro-Steverink %, 2004) o}
A7) FoiEtd 9 77 e R Eate 9l
o goF FAHOZ YRE o} L sjEAe
o 2FE T3 ok HA9 @ o)YRY:
35 o & W@ T AF) ol x %
E 37 Asta e H ] W Eo] HEo)y
st & AFzhllo] AAS tHog B
248 Ak

B g7 e Adu st A5+ T-E Beebe
F(2002)8] gd) wiEy FAAY AAeidd
AT vlEAEd fxFoZsld] 6ulale A
AEC Ztz} 9FE v oz o)AEY . 9
3, v A o] & 3 6ntE]Y AME B A
AA dA(delayed return)E YeRR QT o] &t
F 743 ool HFHAFHBS o4 A%
AZUEtge] vlejstA olAoA ¥ 5 E FHBS
o] 43k AL Bl B oy 1 9 54
FRA™E ol AP o4 F o) gl
Rtk BAER AR AsnE ofsl
Fed o 49 £E FAHT 2949 9% Ro)
8 909 Aoz Azt v o) A
- G2 o5 £4EF FA G2 % o

47} F9 vj&o] T8 o E AzAct o]z
Ade Bt 5= Vel Fo4, o £ 89
o FAY £0 293 A 2 dE (AL
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Berthelot $(2000) unhatched blastocysts A}E
9] £AZE P AMELZRE 3|$3Eo] dimethyl
sulfoxide (Me2S0)$} ethylene glycol (EG) 183
Sucrose ¥ ek Lalol HHAZ ch& OPS HH
o2 23 g3t 11ty ZE 400719 H)
olE o4& A 38utale] zbEe] A=l
Dobrinsky $(2000)2 in vitro S A wjo}e] F-& 3}
SZ4A] cytochalasin BE AANz|To 22X &3
F4 &3 Fol 7ulele] LE o 224709 o}
& olysto 29 mle 9 AEg AN ATE AT
AAZE EREIHOW, Beebe =(2002)2 Koba-
yashi 5(1998) ¥%jol] wrel early blastocystsE 8
M ethylene glycols} 7% PVPE =gl 2390
2 Mg F OPS o g §4 g3 ¥ 49l
2o 14774 2] wlolE ol % A sviE)e) AE
S AAE 3 itk Ed Kouji $(2003)% ==
Hj o}-& morulae$} early blastocysts AFejoll & o}
AAE ¢lo] microdroplet ¥ o2 =4 g3
sfol selele) RE wol 17174¢) Mot o 4@
2% 1791209 AEL AVATT BT SAT. o
AQ B Rl FAANY 94X $HBS 4
BEd olNse AEL HEHLR MY B
7 Qeu FUAE ok AT ABE JTD
A7t HE gom oo #AHH A7 A= A9
e dAoldh

W& 2 47N HA 2 ST RE Y
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AF71H A o)lFEHA HA FAHH FHH o
Ao gt ATE vlgoRE ¥ 7iR] 7lEE9)
AL AA ol A&FHOZE B B2 AAE
o}ttt FAME HA FHAY HEE ‘ice
bank' HElZ 4717 BE G828 5 9o A
A Fe ool 71Z7F HE ice gene bank 73
o] 7}5&tee AR R Th
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B dAFE 2E9 G2 R OAE AFH
of ALgupEAl T AT A YAEE 13
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FA-uj kst et AoduldA-L plucose- free
NCSU 23& o) &3lgom, 5Ux4] 10% fetal
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