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Studies on the Effects of Cryoprotectant Kinds and Cell Stages on
the Viability of Bovine Embryos Cryoproserved by Vitrification
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ABSTRACT

This study was designed to investigate effect of cryoprotectant kinds and cell stages on the viabilty
of bovine embryos cryopreserved by vitrification. The ococytes were collected from ovarian follicles of
Korean native cows. The follicular oocytes were cultured in TCM-199 medium containing hormone and
10%(v/v) FCS for 24~48hrs in a incubator with 5% CO, in air at 38.5°C and then matured oocytes
wete again cultured for 7~10 hrs with spermatozoa capacitated by preincubation. The vitrification
solutions of EFS and EDS were consisted of 40%(v/v) ethylene glycol, 18%(v/v) Ficoll and 0.3M
sucrose, and 20%(v/v) ethylene glycol, 16.5%(v/v) DMSO and 0.5M sucrose in TCM-199 medium
supplemented with 10% FCS, respectively. The embryos were exposed to EFS or EDS at 25°C and
loaded into OPP straw for 30 sec. The plug end of each straws was heat-sealed and straws was slowly
immersed into liquid nitrogen(LN,). The results obtained were summarized as follows :

1. The rates of cleavage and hatching of embryos frozen with vitrification, rapid and slow freezing
methods were 67.5%, 27.5% and 42.5%, 20.0% and 52.5%, 25.0%, respectively. And rates of
cleavage and hatching of embryos frozen with vitrification method were significantly(p<0.05)
higher than those in other methods, and the rates were lower than those in control group(82.5%
and 37.5%).

2. The rates of cleavage and hatching of embryos were significantly(p<<0.05) different between
EFS(47.5% and 22.5%) and EPS(52.5% and 27.5%), and the rates were lower than those in
control group(82.5% and 37.5%).

3. After vitrification freezing of bovine embryos at zygote, 2 cell, 8 cell, morulac and blastocyst
stage, the rate of cleavage and hatching were 25.0% and 15.0%, 32.5% and 20.0%, 37.5% and
20.0%, 52.5%, 27.5%, 47.5% and 25.0%, respectively. And developmental rates to the expended
blastocyst stage of embryos frozen at zygote stage was significantly(p<0.05) lower rather than
those in 2, 8-cell and morulae stage.

(Key words : Bovine embryos, Vitrification, Survival and hatching rate)

" gzoety E3ule (Coll. of Agriculture, Dankook University)
' Corresponding Author : College of Vet. Med., Chungnam National University,

el : (042) 821-6754, E-mail : kskkim@cuvic.cnu.ackr

-225-



%
vitrification %@i—f—‘?}"ﬂ A3k d37F sl
o] Fo]A L QItHRalls} Fahy, 1985; Kasai %,
1990; Vajta 5, 1998ab).

FRRY FE&FAA S 2 AEAEY F

AUZ FHAEIAY 38 54, HIYAT L A
o] A5EH 5, AxUFe 0AA FAd gl
o, AEW, JgRoA BAEE PYHE AT B
ZH 4Ee Mo EN AEZe RIE Yo
T FRHe] BYA FHARTA G MEY FRo|
T BRE N 3 F AEY FARIA Y
ojFol AMEe wed & JFE HAA HEZ
T4, 83 9 AE & & FF¥S n A THRall
1987, Rall, 1987; Trounson &, 1987; Wilton <,
1989). B3, FATE FARE F W Ygsid g7
7t &4 el AE A X7 AAEA HER AE
£l 9L PRt SFATHTekeli 5, 1987; 7
=, 1991; A3} o], 1991).

Rall3} Fahy(1985)= mouse Hj(8-cell stage)]
vitrification T2 o] 7} &34 Holaly BIsg L
oly gtE Al Ml 7HE sHeAdel Atk &
[ EE, vdsde 4L dEdAst A%
G-V stage7} Aty R sty thvan der Elst
=, 1993; Candy S, 1994; Toth S, 1994).
Vitrification 54| 433 B3I+ VS3a method
(RallZ} Wood, 1994; Dinnyes %, 1995), EFS®
(Kasai &, 1990; Tachikawa 5, 1993), ethylene
glycol/PVP(Leibo®} Oda, 1993), EDSH(Vajta =,

-226 -

1998a; Lane &, 1999) So] glom, o]52 4
g

&9 vitrification 224 Fxx o WEA A

T F YA
olel, & @7E & FRYY FHd UM &
gt 2 F£E2A9 vitrificationF 2 & GALo] 1)

A S vlus o gy, WeA £57 2
vl WaA 7} vitrification®d BHEZ WAL
ZALSIA T st

I.M= 2 9

1. £3Ee| FH|

EAESe A dA HIRRE GEAL &
Yot AAEP|A40 x) FfolA FeFHoz &

T8 GEFE A F$Ete TCM-199(Sigma,
USA) v ¥ ol 10%(v/v)] FCS(Sigma Co., USA)
9} 1 pg/mle] FSH(Sigma Co., USA), 2 IU/mig)
HCG(Sigma Co., USA), 1pug/mie] J-estradiol
(Sigma Co., USA), 100 [U/ml9} penicillin G
100 £ g/mi¢] streptomycin sulate?} H7}g ) ol
50 41 dropulol Al 24~48A17F u)9E71(38.5°C, 5%
COyollA A gsty 88 ik o2 33] A
HE ohF S0p1e] wgd 2F 579 FEIEE
9% F, $23AL $E FALH 001 ml
o BOS 2mig mw W7l 147
swim up A7l o <k mle] A=H-& 1,000
rpm® 2 108-2¢ %J—Eﬂ f"} = 3A" B pell-
ets= F %9 heparin £9(100 1 g/ml, Sigma Co.,
USA)3} 3HA &3t CO; Ml 7oA 458
5L #7142 ARG 241 (1~5%10%ml)S
2% The 7~ 10417 B8] P E $74
A W EE B3l 2AGHE BN FAH
o8 REse SRS AEstd A o] &a}

e



2. e &4

FA 29| vitrification =24 Al WEA = EFS(eth-
ylene glycol 40% + Ficoll 18% + sucrose 0.3M +
10% FCS)8t EDS((20% ethylene glycol+DMSO
16.5%+0.5M sucrose+10% FCS) solutiong ©]-4-5}
Qew, EFS vitrification 54 &< EFSEAo =
23] A3 % EFSE9o] A7l &, EDS vitrifi-
catione FATL VST LN A 187 wiSE
VS2 & 20 p] drop]ell &7 T pipetting
of &3} M43 EDSEHLE EFE F 47 &
18 % Z 7o} 1.0mm OPP straw(Vajta 5, 1998a)
o A 3% O AR A2 JA B} vitrifi-
cationS A A)stdth

FEEALE FABE & 559 JIEA + sucro-
se 0.3M+FCS 10%+TCM-199 ®jofoie] Ao w

Az TAYLR Z74 SET FINY F
0.25ml strawfjoll X313 518t labelling &

o

3 A~
= 2]

F lom Fol9) A HL FFE A straws FoF S
B2 GUAZ e AR AL FA AXFoR
N FEFAE AAFELY, 45 ES Cell Fr-
eezer (Forma Co., USA)9] sensoro]| 3.0M DMSO
+0.3M sucrose + 10% FCS+PBSE] 549 3
AZF AR strawE 7] 523 A autorecor-
derZ gttt FHLEE precoolling(0.5C/
min)§F A A 4C7HA = 1C/min, 4TAA -7
CTHARE —05Cmin, -7ColA —45C7AE 0.2

g% 5 AR E

o
A

X9 X

p=
=
2
E]

olL

=AFAT] AE 9 TS B2 FDA(flu-
orescence diacetate)-testol] 28] AEARE %A 5}
A, CO2 Wi FN A Wi F S 53 TANEHE B
23574 7454 ti(Schilling S, 1982).

P

Bhx BHM

4. Ng43le] SHEN 24

NBAFHe AT SAS packageE ©]
25t AA R L™, GLM (general Linear Mod-
el) procedureE Z4-3te] 7} 2919 Least square

meansE 78l QA7) RFEAE AT

B ©
T'_"/}:l"f_'

XE|~

M. da %

1. Vitrification SAHZE £9| MEN

A2 FASY FA golA vitrification EAR
ZE Fo BAg B Ragd F4552 R Cell
freezere]l o)t eutEd g3 Fo A& ¥t
&S YA ANPATE Table 13} 72t}

L FAYY 34552 3 9953 HE F9
ST B2 42.5%9% 200% 2L 52.5%9%
25.0%2 4 ThZ29) 82.5%} 37.5%0] Bl W
vehgth £8, & 29 vitrification £72 ®

=59 BT AL 67.5% 27.5%2A o)

-4

Cmin®.2 EA3F LN, containerd] 328t th 279 82.5%9} 37.5%0°) BI3|A W& AL
w32 vehich
3. @Yol gof { wdE iy olgld Ade dAFES HEAT P2 E
Table 1. Survival rate after vitrification freezing of bovine embryos in vitre fertilized
No. of embryos
Treatment
Freezed Survived* Cleavaged Hatching
Control 40 37(92.5)° 33(82.5)° 15(37.5)°
Rapid freezing 40 22(55.0)° 17(42.5)° 8(20.0)°
Slow freezing 40 27(67.5) 21(52.5)° 10(25.0)°
Vitrification 40 30(75.0) 27(67.5)° 11(27.5)°

* Values with different subscripts in same column were denoted significantly different(p<0.05)

-227-



o] &%} vitrification 2 BE3 9] & 90~95
W(E Z, 1999)9, 80~85%(Kasai 5, 1990) 2 &
719] blastocystZ 2] A& 63.9~96.9%(2 &,
1996)e sl A3 = wAES JEhAAT
2T FEFAAN YAE 15~3%(H T,

1991; 75} o], 1991)e] Hl 5 ke F2o)

32
&

. WSHe ER wE 4EY
9] vitrification SZ o] ojA WA

2 27 2 ¥ 2AeH 138
Z

ofN B
4
o
e

2 AR vitrification =2 A) EFS$} EDS W
A9 Aol B A EFH F3&L 747 47.5%
9} 22.5% 2 52.5%%t 27.5%=A HRE2 82.5%
9} 37.5%¢° ¥l @A Ve o2 st A A
HEELS UEXA Vajta £(1998a), Kasai &
(1990) 2 3 F(1999)0] vt¢2& P2 WF
A} EFS$} EPSE A2l dte vitrification 72 §3)
BE W HBEFS FE&2 7zt 85.0~95.0%,
80~90% % 90.0~95.0%2t3 B % ZAe} vl
& oo 7 22 AF B8 E AN E
vitrification 2 A] WEA A2 glojA EDS
2](35.0%3} 25.0%)7} EFS #2)(30.0% S} 22.5%)0]
Hg) thd 52 A& 388 veiled o
T 7l AFAES] A FA AFo|qTh

e WECHo o2 M=
A9 cell stagedl] W2 vitrification &2
urA g 7 H351-8-2 Table 33 7t

o w
o 4y A>

o

=

Table 2. Effect of cryoprotectant kinds on sur-
vival of bovine embryos following vit-
rification freezing

Kinds of No. of embryos(%)
cryoprotectants Vitrified Cleavaged  Hatching
Control 40 33(82.5°  15(37.5)°
EFS 40 19(47.5°  9(22.5)
EDS 40 21(525° 11(27.5°

* Values with different subscripts in same column
were denoted significantl different(p<0.05)

Table 3. Effect of cell stage on survival of bo-
vine embryos following vitrification

freezing
No. of embryos(%)
Cell stage

Vitrified” Cleavaged  Hatching
Control* 40 33(82.5°  15(37.5)
Zygote 40 1025.0°  6(15.0)
2-cell 40 13(32.5) 8(20.0)
8-cell 40 15(37.5)" 8(20.0)
Morulae 40 21(52.5)°  1127.5)°
Blastocyst 40 19(47.58°  10(25.0)°

* Control group was expended blastocyst stage of
bovine embryos

* Values with different subscripts in same column
were denoted signiﬁcaﬁtly different(p<0.03)
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