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SUMMARY

This experiment was carried out to determine the possibility of using FDA on the selection of
viable bovine immature oocytes. The results obtained in these experiments were summarized as
follows ;

1. The rates of nuclear maturation (metaphase II ) of bovine oocytes according to FDA concen-

tration were 92.5% (37 /40) in the control and those rates in the dilution of FDA to 1:400,
000, 1:800,000 and 1:1,600,000 were 74.4% (67 /90), 80.3% (38 /46) and 71.1% (32 /45), re-
spectively.

2. The fertilization rate (>2-cell) in the control was 72.2% (39 /54) and those rates in the di-
lution of FDA to 1:400,000, 1:800,000 and 1:1,600,000 were 28.8% (23/80), 66.7% (32/48)
and 62.2% (28 /45), respectively. In these results, appropriate concentration of FDA to bov-
ine immature oocytes was 1:800,000.

3. Effect of FDA treatment to the blastocyst development of bovine oocytes was indicated that
control was 22.2% (18 /81) and FDA treatment groups which were classified to strong, par-
tial and weak were 21.4% (36 /168), 14.5% (9/62) and 0% (0/15), respectively,

This result suggested that ¢ vitro development to the blastocyst was severely reduced except

strong group according to the FDA fluorescent level (P < 0.05) and that using FDA is possible to
select of bovine oocytes.
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DAPI test (4’,6-diamino-2-phenyl-indole), (4)
FDA test (3",6™-diacetyl-fluorescein) 18] HZ
Ho= (5) A o2y TolvH(Kim &, 1992). ©]
E Y & FDA test= 2 A&7} zrahsln, Azt
(2~5) ol WAL o] Fhash AR BT &
2 FEAR AL B Eo] SEEER TR
UE E oz Aatwgo] Brbser G (fol-
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2 @gol si7h glon "l stel Hejshy wan
ot AL 10% T7H1E F Jor R (Schilling
%, 1982) A)d H]RAI gl M JE8Ad-E 7 E 4
UL 2 Al B2 AL 73T F = Aol
eH(Kim 5, 1994). FDA test® #%#% Rotman}
Papermaster(1966) ol oJ3ll Aojul< 3 e 4=
AL &A=t AFE o], bovine(Schilling®
Dopke, 1978; Schilling 5, 1979, 1982; Frank %,
1986), mouse(Leibo®} Mazur, 1978: Linda$}
Trounson, 1980), rabbit(Schilling® Dopke,
1978; Schilling ¥, 1979), pig oocyte(Didion %,
1990) FollA 4ol AL FAgol] AREEIQoH, =
Wl Mz # mouse FAHTNA Kim 5(1988,
1994), Kang 5(1989), SiX|FAJNME Lee 5
(1992), Kim %(1992)°], 18] i rat G a} 3
oA Ko 5(1996)¢] 52 &3 ¥ FDA testol ¢
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1. 4 o= dxate 34 gl HielAs

FAEARE Park 5(1995) &) ol 23t 3]
Atk £35 404 =A4F holstein 4%-99] dA4g
Aa)Ad4 (0.9% NaCl + penicillin G 0.075g /1
+ streptomycin sulfate 0.05g /1) 7} Eo3l& B
25 (32+27¢) e ¥ol 1Azt ool 2wtslar, 2~
6mme] 7 GE 2 2E 18 gauge needle-10ml FAF

71§ olgste] GEHRE S5t saE dxde
0.1% BSA’l /% TALP-HEPES ujgio = 3
3] AA3S F, 0.2mM Na-pyruvate, 10% fetal bov-
ine serum, lug /ml FSH, 1ug /ml estradiol-178%}
251z /ml gentamycine] FH7Hg TCM-199(Gibco)
50l A3 FAFte NP5 R, £
dxo] Wzl FDA test 3 W33 v ol wa} strong,
partial#t weakZ hFo] HLASS FEIIAT
(Fig. 1. A, B).

2. M2+

A)FHE e e 5EHNE 35t dis-
continuous percoll column(ztzt 2mle] 45%%}F
90% percoll) o} ‘gl B-F-A1F| 2 700 x gl A 158
2 943l AAE F-9oA 548 F Sp-TALPy|
Yoz 2.5x107cells /mle) FEE 2G5 Fy)
stk AP L 22~24417 Fot AAEE P
AZ Sp-TALPu|skeR o 2 33] A3t 2ule] hep-
arin (2pg /ml) 3} 2062] PHE(penicillamine 18.2 4
M, hypotaurine 9.1 M, epinephrine 1.8 xM)7}
H7ve #8423 (Fert-TALP: 44uf /drop) ol
S7 208} =AY (5x10%ells /ml) & 7151
A4 & A EHE H(Rosenkrans &, 1993),

3. Mlejrge| vl

A A4 444287 T FE) (= 2-cell) & cumu-
lus cell®& AIAT FH 3mg/mlY} fatty acid-free
BSA7 3718 CR1(Rosenkrans 5, 1993) w2k
ol A 227t woka}iL, 10% fetal bovine serumo] 3
7HE CRIv| Yo A 47T =7 ufofste] wivksE 7]u)
742 9] whghg FAFS )

4, FDA test

FDA-stock solution2 fluorescein diacetate
(Sigma, cat. no. F-7378) 5mg2 1ml acetone®. &
L3aliste] AzEHam, ©]& 1:400,000, 1:800,000
2 1:1,600,0009] ¥)-&Z PBSe| 3]4)3td FDA A&
ol o] &3ttt X9 viAds dEFL ole 7
o] Alz¥ FDAZY 385 HEF 71 m-PBSE
33 MAH S F &8 gl A viefste] 3 2 )
g s fFesiAv £ d38u 4 o2 FDAY &%



Fig. 1. In vitro maturation and development of bovine oocytes tested by FDA. A, B) Fluorescent
level after FDA treatment of immature bovine oocytes(a : strong, b : partial, ¢ : weak). C,
D) Evaluation of maturity of FDA -tested oocytes by Hoechst 33342. E, F) Development of
bovine oocytes after FDA treatment(E : strong, F : partial).

Aol wle} strong, partial? weakZ AALS BA FE=o 24 FDA 2Hew9 FDAZ} vt u)
T T Hsg oAl wYdeted 34 2 wjwree A& JF¢E dE3YH(Schilling £, 1979; Kim
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%, 1992).

5. Hoechstx{2|o] 2J#t sk HE

24ZF B A& dAks 2% formalingl
o] 2~387 Aglst TL-HEPES ujjejoio 2 33
A2 g F slide glasssioll F1 coverslipe= Hol
o gl M 2 ex® F20 2.54g/ml9] bis-
benzimide (Hoechst no. 33342) 4o 2 ¢ UV
filter7} A3t @ Aol A H e} £
¥ 4L metaphase 1 (M) & 71Foz 7
E&cHFig. 1. C, D).
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4# 1) FDA 34uli@0| njd< ERe| sy
ofl ojxle Y

o4& GRS 1:400,000, 1:800,000 2 1:1,600,
0002] FDAC] 383t & ste] FE3] AMHsta I3
#olg gl 2 Fg vud s Aeds5e &
A ol A 22~24A12F B2t A2 F 5 Fresta v
Hoechst2 |43 ¥ FFPv7 stollA wdste]
MIgeE 71202 Aojdse BRI

48 2. FDAS|Muligo| £ ol olX= I

w4 WS 1:400,000, 1:800,000 2 1:1,600,
0008} FDAe| 3¥-7F =&3te 83 AHstn ¥4
o)A slollA 2 FEE v2F oL AYPEE &
A Yol A 22~24A17F B A Y A5E FE8kT A
T F 4442030 E9F st G (=2-cell) &
7o 2 AYFA S B

418 3: FDA 1:800,000 X{2|7} Hx2to| uljilEo]|
OjXi= g

a4 GEHS 1:800,0002] FDAS] 387 &
st 383 Aty FFEe A FolM 1 F=E
A% oh A A58 2F ol 22~24A17 B
AN &E F=3tn A3t dhl( z2-cell)
S A 2ujg wlFd oA 6UZb vfk F =T
3} wjwmate] FDA(1:800,000)7F wiukx7|uf7tx}e]
drgol nl X F e HEIACH

4l 4. FDA 1:800,000 2| &+ WIS ufd

ujlEE blm

njAd s GEIFES 1:800,00081 FDAS 387F =&
st 383 AHsta AP0 shollA F=E ¥
& the, 71 WY EE Schilling 5(1979) ¢ 8o
#38l9 strong, partial ¥ weakZ o] A%
B A2 oA 22~24A3 B A S-S FEID
A4 ste] Fu) (=2-cell) & ALl FE i g
Well A 647t vl ket & ulubE 7|l 7tA] 8] el w
A= 4%e AESHUG(Fig. 1L E, F).

I <= 23

1. FDA 3{Mujgo| ol Hxto| M=o o]
A= g

Hoechst H44-& 53 dz7e] 2% HF s
AY MI7AY 58L& 92.5%(37/40) AL,
FDAX2I 29 ¢ g4u& 1:400,000, 1:800,000
2 1,600,0000014 Z+z} 74.4% (67/90), 80.3%
(38/46), 71.1% (32/45)2 %8S vehhol
FDAX2 28] Z4¢ zrrct i gos we 44
&% Bolu(p<0.05) HAZLoNME FE9 BA
o] FARE Asgs et 2y e
1:800,0002] A tlZT fA% ARS 48 4 3
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Hg W Hojx Azle {3lY dTE v &
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tloll FDA AME7Hs A3 AlARY &0 34

2. FDA 3|Muljgo| =™ &0l 0|X|= A&k
FDAE nALSdESaGACdS Xad & A3
(z2cel)oll M= 43S AES A5, Y2y 4

Table 1. Effects of FDA to the bovine oocyte
maturation in vitro

No. of No. of oocytes
Treatment

oocytes matured(%)
Control 40 37(92.5)?
1: 400,000 45 34(75.6)°
1: 800,000 46 38(80.3)2P
1:1,600,000 45 32(71.1)°

* Maturation rate was defined as Metaphase I stage.
abMeans in the column without common sup-
erscripts are significantly different (p < 0.05).
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Table 2. Effects of FDA to the bovine oocyte
fertilization in vitro

No. of No. of oocytes

Treatment oocytes fertilized(%)
Control 54 39(72.2)2
1: 400,000 80 23(28.8)°
1: 800,000 48 32(66.7)*
1:1,600,000 45 28(62.2)*

* Fertilization rate was defined as =2-cell embrvos.
abMeans in the column without common sup-
erscripts are significantly different (p < 0.001).

% 72.2% (39/54)& YER I, 1:400,000, 1:800,
000 2 1:1,600,000014 z+2} 28.8% (23/80), 66.
7% (32 /48), 62.2% (28 /45) 9] +3&& VelTh
Table 13} Table 22| 43-& £33t 2, FDA 3|
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4. FDA 1:800,000 X2 ¥ WFTol o2 uiys
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FDA9] &3 A o) wlg} strong, partial, weak=
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£ strong} partial®] Z¢ z+z} 74.3% (168 /226)
o} 70.5% (62 /88) 24 HARIH Y weakd] 3¢
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FrolsA e 438 JeptHp < 0.05). =3 wfwt
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Table 3. Development rates of bovine oocytes after FDA treatment of 1:800,000 concentration

No. of Rate (%) of development
Treatment
oocytes > 2-cell 8-cell Morula Blastocyst
Control 109 81(74.3) 31(38.3) 24(29.6) 18(22.2)
1:800,000 83 62(74.7) 24(38.7) 15(24.2) 9(14.5)

Table 4. Development rates of bovine oocytes according to the fluorescent level after FDA treat-

ment of 1:800,000 concentration

Fluorescent No. of Rate(%) of development
level oocytes >2-cell 8-cell Morula Blastocyst
Strong 226 168(74.3)* 81(48.2) 47(28.0) 36(21.4)*
Partial 88 62(70.5)>* 28(45.2) 14(22.6) 9(14.5)*°
Weak 27 15(55.5)® 3(20.0) 0( 0.0 0( 0.0)®
Total 341 245(71.8) 112(45.7) 61(24.9) 45(18.4)

abMeans in the same column without common superscripts are significantly different(p < 0.05).
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