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Study of Vitrification of Immatured Pig Oocytes:
Compared with Open Pulled Straw(OPS), Electron
Microscopic Grid(EMG) and Nylon Loop System(NLS)

L D. Kim, M. H. Ahn and H. B. Seok'
Department of Animal Science, College of Bio-Life Science, Dankook University

SUMMARY

This study evaluated the efficiency and compared with different materials of loading vessels
for vitrification-plastic/glass, copper grid and nylon. The loading method, vitrification, cryop-
reservation and warming method of the oocytes were examined.
The loading samples prepared in manual or company-made and sterilized, loaded the COCs
selected on each samples and cultured for maturation during 40 hours, and then exposed
sequentially to ethylene glycol solution. Thawing method was reversely treated and exposed for
warmed oocytes. After oocytes were thawed, fertilized and cultured in vitro for 3-4 hours, rates
of development and morphological appearance were examined. The results were as summarized:
+ OPS from company-made or hand-made of the hematocrit micropipettes, NLS from fishing
line and EMG from company-made for EM were used for loading oocytes, respectively.

- The efficiency of freezing method and loading convenience were orderly higher in OPS,
NLS and EMG. The optimal capacity per vessel was orderly lowered in NLS, EMG and
OPS, respectively.

- After oocytes were warmed, the recovery rate, morphology and rate of development were ‘
orderly higher in OPS, NLS and EMG, respectively.

- In conclusion, OPS has the advantages of achieving a little more survival and preserving
results than other two loading methods.

(Key words : porcine oocytes, vitrification, open pulled straw, EM grid, nylon loop)
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USA), gentamysin (Sigma chemical. Co., St Louis,
Mo, USA), L-cystein(SigmaAldrich Co., St. Louis, Mo,
USA), P-estradiol(Sigma chemical. Co., St Louis,
Mo, USA), FSH 18] 3L pFF(pocine foilicular fluid)
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OPS& 22+ OPS straw (Minitub Co., Germa-
ny) ¥+ hematocrit micropipette-S ©] &3 7}
I ZAA Eol AF3tH L, EMGE 300~400 mesh
EM cooper grid (Ted Fella Co., USA)E A}-431Y
o NLS+= A]#9 nylon HA|ZE cryo-bottle
E4A 23t o] &3} A ch(Fig. 1)
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7+o] Beebe's methodd] F3ld 22 38l¥ct.

Table 1. Protocols of vitrification and warming steps

Group Vitrification solution Warming solution

Well 1 DPBS +
(VS 1) 10% FBS (1min)

Well 2 DPBS +
(VS 1) 10% FBS (1min)

DPBS +10% FBS
+ IMEG (2min)

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

DPBS +
Well 3 DPBS +
10% FBS +2M EG o ]
(VS 2) (5min) 10% FBS (2.5min)
DPBS +
Well 4 S DPBS +

10% FBS +7% PVP

(V$ 3) (1min)

10% FBS (2.5min)

EG : ethylene glycol, PVP : polyvinyl-pyrrolidone,
stage : 39C.

5.

SAARL Y58 £ATE 100704 A L3t
308 %9t Cytochalasin B(Sigma-Aldrich Co., St.
Louis, Mo, USA)A 2] & & Fej 13,000 rpmell A
13 < dAEgsge. a9 4 HygE
dxde) fEls S22 DPBS +10% FBS &9
(vitrification solution 1 : VS 1)¢j] 187} 23] W&
X233 2 M EG £H4(VS 2)o] 587 A F tt
Al 7% PVP &H(VS 3)o] 1#7 A=A 8t 2} OPS,
EMG 18] 1 NLS loading vesseld] Y2 &S 28
FI LNl FAR vlo[AA FA HAFLEA
#e3 2% gEIA

frest 2% dEJES LA A 25
ol E#sALn, gl LN ZREH 2MEG §
gefol] Zt GETJE 287 HAAIF|L A 0.5 M
EG 8|l 257 =] & DPBS +10% FBS &

OPS EM grid NLS

Fig. 1. Materials of loading vessels for vitrification of pig ococytes.

- 29 —



gof) 2584 23] ¥tE st Aoz HYd
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EMG, OPS£2o 2 Jeyuton, F2A9 loading
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< Fig. 29} Zth
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100%Z 71 A Jerse™ OPS(98%)<t EMG
95%)= & =el7t 1tk COCsS ¥ej= OPS
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B33 HELLS OPS7} 48% = 714 =4 VERs
on EMG® NLSE ¥ fARHA ustikch
vae FA-§3 ¥ widEES OPS7} 8%,
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Table 2. Some convenience and loading capacity by different container in porcine oocytes

Optimal capacity

Loading time Shedding time

Container Treated Time replicates per vessel at freezing at warming
OPS 100 10~20 5~10 2~3sec 2~3sec
EMG 100 5~6 15~20 6~8sec 3~5sec
NLS 100 3~4 25~30 4~6sec 1~2sec

Fig. 2. Different container vessels and pig oocytes.
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Table 3. Result of vitrification of pig cocytes loaded on different containers

Container Treated Morphological Nomal Mopho%ogical Dfavel?ped
recovery COCs survival in vitro
OPS 100 98% 80% 48% 8%
EMG 100 95% 56% 22% 0%
NLS 100 100% 71% 25% 6%
Control 100 100% 100% 84% 38%

Control EMG

NLS OPS

Fig. 3. In vifro maturation of immature porcine oocytes treated with three different vitrification method and control

after warming.
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o] )& B4 02 Cytochalasin BE o] &5t &
g TP A I AT d FEF &
& 4Fe + AN E2ES ok Nagashima
5(1994)& Aol A G ujole] 1 ME7| &} 2~4
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ling) ¥ AEEL 4y & Ao FAHIS =+
N e A& wotrt gl 9 AYFE AA
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B
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