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SUMMARY

Bovine immature oocytes cultured for various times in TC-199 medium were inseminated with
frozen-thawed spermatozoa in TC-199 medium supplemented with caffeine(5 mM) and heparin
(10ug /ml). Sperm penetration was possible in oocytes at any stage of maturation, but pen-
etration rates were lower in oocytes inseminated 0~16 h (60~76%) than 20 h (98%) after cul-
ture. Formation of male and female pronuclei were first observed in oocytes inseminated 8 h
after culture, The proportions of polyspermy were high(50~76%) in oocytes inseminated at any
stage of maturation. Sperm penetration into oocytes at the GV stage started at 8 h after insemi-
nation and the penetration rates gradually increased as time after insemination proceeds. The
proportion(35%) of oocytes matured beyond metaphase- I 20 h after sperm-oocytes incubation
was low. When oocytes were incubated without spermatozoa in TC-199 medium, maturation rates
were significantly higher (P<0.001) in those without(45 and 84% for 16 and 20 h) than with (0
and 36% for 16 and 20 h) caffeine and heparin. These results indicate that TC-199 medium with
caffeine and heparin is not suitable for maturation and fertilization of immature cocytes and may

inhibit male pronuclear formation in the cytoplasm.

W 2] (Usui®}t Yanagimachi, 1976 : Moore2} Be-

I.M & dford, 1978) ¢ E7](Berrios$} Bedford, 1979) <]
A vAdsdRte] AEAery §E3e dojuz|yh
EH8E2d A germinal vesicle®Alol & vp-2 Hxpalo] Yah= dojuix] g Ao g wEHh o
(Iwamatsu®} Chang, 1972), @2E (Barrous$: ehzro] mAdsdapfiol A el WEE A sle
Munoz, 1974), E7|(Overstreet®} Bedford, 19 Fee 9l YHRAX AR FEF wat o=
74) 2 A}EH(Overstreet2} Hembree, 1976 ; Over- oz E==Fu}
street %, 1980) 9] vl A&zl F=be 2]le] ks Niwa %(1991)& caffeine? heparine] #7}d
= 7ﬁ°l ofu) ®amE et vk A ZE ol BOY 2 & dae] Asuebol] Agslx ghvm B u
A AR o) e dha ] grvton, d 391211t germinal vesicle@AlW A& F¢1 whxpe
o] At A xbe A sdrte] Azatat el ol F Aol A A=} 2lo] shgsivtn Bt walki
ol A e Ao® dEA g w3t ol At A o] et 2 2]lo] Al dod = gl )
¥ 2714974 (National Livestock Research [nstitute)

—63—



19 AHg W Aol vl gsRAeld e 94
sho] wuba Upse] Alage wul fAlH o
% o2 Azt YU OoR 29l
ol gvtabe] A9 Ee S1ak Wl Yol
vtz olo] HrtE TC-199900] o] 851 glort, =i
7z} 21 3= TC-199 o] )| ATt £ 93 wfj ofel
QltH(Zheng 3 Sirard,
1992). 12 BOA ¥} o] TC 1992 el x4 2
#13]0] o] olzlrhyl v gLekllel ] HAT Yol

ol FAlel o] %o} d = UL A
o Fasi) olo] what WatE o} Qlrk
B ool ol e Ao viAs VRS TC 19990
ol 5417 by el ofe] walel 4] Y4 Wgle]
2 PRk, vgLubel dakel A 44
5o MalE AEsULL

o E/\]OJ] OI;QAE]ﬁ

o} wreka) whrke] 414

I x=z o 4y

1. dEXIQ| 5|

E&2Ao M 3478 vl WE (A 2~5mm) B
2E 18-Gage?] FAMES e 10mle} #1H&
ol galel AT WS viEdAE AldsuSE
9l5led 25mMe] Hepes9t 10%2] FCSE #H7hgh
TC-19998-2 A1gatsdch. wiF7hA] 34 7hell 100pie]
TC-19998 A& L cuiture dishell 2H4d&ll /-5 par-
affin oil2 WS "ol 5% CO, 95% air 2 39T 9
1A R gl whalyl s wek7 ol A s Al o)
n) A% GEgabs apvle] wekelujel A 43] A HE

HAHHO 1N A]}\]o}ﬂ k31 TIE 2 7]]?] 14011 o]g =4

€ 7o l Aol wEkE 10704 g A8 A 2lg
Aol o] 88 wi7tz) gl de ATk

2. HX}e| xz2|

gapol Mal @ FFPE 93 w2 viRaos
A9l Q44 wickdlnt F2As 25 mMe] Hepese}
10%2] FCS7} #7be TC-1999%e] 10 mMe] caf-
feineS H7ps] olg&ditt, HAY strawrs 35~
377 o} water bathiflol 21 1327+ §-813+ 3 TC-199H

< 8ml H7}sl 833X g0 1047 28] 2 *1-%'31 2 A
Hatol 45N g Al —f?« Hzte] vk 2~5x10°

FHlskirh

spermatozoa /ml7}F 515 & A4

1) d8E A
4L A% wikduel=
H7ral culture dishtell 50ule
a7} el 4 3”7} Jiai)]ﬁtlr g v Ak}
7} Helel 4 g =

71§18t A9 é’? H%h
2.9 e

20pg /mle] heparing
24 &) ghabrE2 bl

% z}e] 3191 A43HS HE 5}

weba] HER A
heparin 2 1~ 2‘J><10"/m]"
20~ 22X 7k A WrAE 1y . P st 1440]
el e} Y ko) 29l ee BE A

z23FE A F

2) 4E 2
vaEs PE ARG G ARE A ISR
As) A ekt 24 A9l ol g3isich. zg

ape] Ajelel wjakele] 2L oY V1% e
Zslt}t, & GV 7oA 3% 4, 8, 12, 16 & 20 ]
el M g, Fastel Aol A% RArel AU

& HEH

ol'o

o

100
90+
804
N D\ﬂ/j\ﬂ/ e
N .,/0/.\/’

50

404
30
20 ——  Ppenetration

10 ® Polyspermy

0 T T T T T T
0 4 8 12 16 20

Time of insemination
( h after culture )

Fig. 1. Polyspermy on bovine immature oocytes
inseminated in TC-199 medium at vari-
ous times after culture.

* Percentage of total number of oocytes
penetrated.
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Table 1. Penetration in vitro of bovine immature ococytes inseminated in TC-199 medium at various
tlmes after culture

No of oocytcs pcnetrated*

Time of No. of [ L T ; .
insemination oocytes Total Wlth decorlgiEI}S{ngfpg@ fliea}gfithe stage Of,, Wlth male
(h after inseminated (%) Prometaphase I Metaphase- Il Female and female

culture) \Telophdse I pronuclus pronuclei(%s)**

0 55 34(62) 29 5 0 0)

4 40 24(60) 11 12 1 ( 0)

8 55 42(76) 3 18 4 17(40)

12 62 42(68) 6 25 0 11(26)

16 79 57(72) 0 35 6 16(28)

20 50 49(98) 1 13 1 d4(b‘9

* Oocytes were examined 20 to 22 h after insemination.
= Percentage of total number of cocytes penetrated.

Table 2. Time of penetration in vitro of bovine oocytes inseminated at germinal vesicle stage in
'lC 199 medlum

Time of No. of No of oocytes penetrated at the btage of
examination oocytes Total Germinal GVBD~ Metaphase ]l
(h after insem.) inseminated (%) Veblcle Felophase I (25)*
4 38 0 0) 0 0 o0
8 34 5(15) 4 1 0{ 0)
12 35 16(46) 0 16 0C 0)
16 57 29(51) 0 28 1( 3)
20 45 31(69) 0 20 11(36)

* Per( entage of total number of oogytes penetrated,
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Fig. 2. Polyspermy on bovine oocytes inseminat-
ed at germinal vesicle stage in TC-199
medium with caffeine and heparin.
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Table 3. Maturation of bovine oocytes cultured in TC-199 medium with or without caffeine and hep-

arin
Time of Presence of No. of (%) No. of oocytes at the stage of :
examination caffeine and  oocytes GV Prometaphase~ Metaphase- Il
(h after culture) heparin examined Telophase- 1
4 + 34 33 1 0( 0)
— 42 30 12 0( 0)
8 + 44 16 28 00 0)
— 58 32 58 0( 0)
12 + 52 2 50 0( 0)
— 59 0 55 4( 7)
16 + 49 2 47 o Ot
- 44 0 24 20(45)
20 + 72 0 46 26(36) 1
- 76 0 12 64(84)

t P<0.001, difference between with and without caffeine and heparin.
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