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Effects of In Vitro Maturation, In Vitro Fertilization and
In Vitro Culture Conditions on Bovine Embryo Production
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SUMMARY

This study was conducted to establish the optimal conditions for in vifro embryo pro-
duction using ococytes derived from follicles of slaughter-house ovaries. The ovaries of
Hanwoo were obtained from a local slaughter-house, The cacytes were aspirated from vis-
ible follicles of 2~7 mm in diameter. The recovered cocytes which were completely sur-
rounded by at least 2 layers of cumulus cells and a homogeneous cytoplasmic pigmentation
were used, The selected oocytes were washed 3 or 4 times with D-PBS containing 10%
bovine calf serum{BCS) and matured in vitro{IVM) 1n Ham’s F-10 supplemented with 10%
BCS or 0.01 pg /ul epidermal growth factor(EGF} at 39%C under 5% CO; in air for 24
hours. They were fertilized in vitro(IVF) with fresh sperm separated by Percoll density
gradient or swim-up in TALP media, The zygotes were cultured with or without bovine
oviductal epitherial cells{BOEC) in media(HECM-6 supplemented with 11 amino acid
and /or TCM-199 supplemented with 10% BCS) for 7 to 10 days. The results obtained
were as follow:

The cleavage rate and developmental rate to blastocyst after maturation and IVF were
not significantly different between Ham's F-10 with EGF(76.0% vs. 44,0%) and BCS(75.
9% vs. 43.695)(P<0.05). The cleavage rate and developmental rate to blastocyst after
fertilizing by swim-up or Percoll method were not significantly{P < 0,05} different between
swim-up(80.2%5 vs. 29.2%) and Percoll(81.9% vs, 26.5%) (P<0,05). The cleavage rate in
TCM 199(80.5%5) was significantly higher than that in HECM-6(72.024) (P<0.05), How-
ever, developmental rate to blastocyst using TCM 195 following HECM-6 for 3 or 4 days
{42.2%) was significantly higher than that in TCM-199 alone (26.7%){(P<0.05). The
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cleavage rate and developmental rate of embryos produced in vitro by exchange timing for
HECM-6 media were not significantly different between in day 3(78.6% vs. 45.5%5) and
day 4(75.0% vs. 43.2%)(P<0.05). The cleavage rate and developmental rate to blastoc-
ysts according to co-culture system were not significantly different between with (74.2%
vs. 41.4%3) and without BOEC(73.9% vs. 43.5%) (P <0.05). The number of blastomere in
hlastocyst stage after co-culture with or without BOEC was not significantly different
{106.7+5.1 and 96.6+4.0). In conclusion, the most transferable IVP embryos could be
produced from Ham’s F-10 mediurn for IVM, Percoll density gradient method for IVF sper-
m separation ang i vitro culture in HECM-6 until day 3 or day 4, and then transferred into

TCM-199 until day 9 within adequate embryo density in culture droplets after insemi-

nation,
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Table 1. Development of bovine embryos produced in vitro by different culture system for IVM

No. of ; No. (%) of No. (%) of embryos
Treatments Replicates 0. or pocyles oocytes developed to
used
cleaved blastocyst
EGF 6 392 298(76.0)° 131(44.0)*
BCS é 435 330(75.9) 144(43.6)

TValues with same superseripts 1n the same column were not significantly different (P <0,05).



Table 2. Effect of swim-up and Percoll treatment on subsequent development of bovine IVP embryos

Type of

No, {(%5) of embryos

N 2]
Sperm Replicates to' of q Ni'(ﬂsl) of d developed to
treatments oocytes use cocyles cleave blastocyst
Swim-up 3 162 130(80.2)" 38(20.2)*
Percall 3 226 185(81.9)* 49(26.5)"

tValues with same superscripts in the same column were not sigmficantly different (P <0.05),

2] B4 - &8 A el oA swim-up B
®Brle Percoll o] H§altty Radh q 2lcoh
geEbs, E&HAdA FHDT dLERE GEEs
AF st HAASAT F MY A A &
FAE 7HA ARG AR Fegs wolY] YEtd
swim-up 19 3 Percoll {2 ) - 225 A5
= Tzhle 29} 2t} Percolld) wbyoz Ad A
AE ol £89E A3l 81.9%] 4L Jehy
o] swim-up W o R AAH AAE o] 43S A
Sl A9 80.2%69) T=HEFE FeE Aels
A @itk B Frwze] wd g slefA
swim-up W o2 AHE AAE o] RIHE we
29.2% 2 UEt o, Percoll 8ol vehd &
Az w2 S 26 5%EA F A7 27k e
HA 2ol E vEriA skt e} 7k 2L F
Az s AN sE A 7 BEHAHL
2 OARESR e swimeup W e] Rape] 22
et @AdEre olft 53 mdAdge
EHAzLE 28 swim-up W B ohi= Percoll W
He ol g8l ol feldivia A, B &
HAAE Eyldted leld 43 2EHY
o &% 3} swim-up el 70% AE] @
g atzh @b d) W3 Percoll By el os4e
90% olAre] X7 e AR 2 AT o
ghal Al 2= o] flel A Percoll el o3 ¥-2
H ¥y & PRAE oL AFHA £
ARS S8 TN S Aoz ARG
£ A2 A= AFEA gekent, 89
T8 7t 254 BAY 3484 2le]A] Parrish
S01995) 2 vl HAE A2 5 vk weby
2 499 Azl AR L 9% FAE B
el g ol swim-up WY B ulE Percoll
density gradient W& o] &3l o] B} ¥e
Fe 9S54 AAS ded faEa,

FAE EHlshed 28FE AR EHAE
Wa o= AR

3. ¥ 2juigkeol TR0 ULE &I =of YWetg

Pinyopummintr$} Bavister(1991)= #5153
F ey HECMo= WS of ity
AE dAse Tl o) giolx morula 7A &
F83) w2y 4 2121 blastocyst @AM = B
A9 77t dastdy Bty 29k Wy ¢
o8 7b54d& AAbstild. McKiernan 5(1995)
+- Golden hamsterg ¢] g3}« HECME 7]#&
= 2082 ohn)AbE 8% 2) HECMel| 24z} 37)3t
of FIIufe) Webg S TAVE Ak, B AT B
1% opnlwdte] Ztzt & FEE HIME
HECM-6l A wh& H7bwel wlste] 743 w& A
A& veEp vk B E4 . Pinyopummintr £
Bavister(1996)< A &d < - 54 § FHES o)
okated] glojA] 1gkAl Wy e 2 10% BCS 71 A7}
H TCM-1902 & g 195 78 gsdslsbA] %
e i F 2d A ey o2 HECM-34) lactate,
113 9] amino acid, pyruvate ¥ glucoseS 24z}
Aztete W F 72ATAA wgE T 10%
BCS7E 37 TCM-199¢1 4 F21uj7tA] 2] g &
& &AL vl W E A ez o] whek gl glelA] 1
2 gl wlEte] 2aA Pl 2lelA 22 7
W ze] g AL B uslgch

Table 3¢l1X = A&7 & 3L vt
2lo] A} Pinyopummintrs: Bavister (1995)8] 294
Wby & ot RS Y% FHE vE
@2 A gueky TCM-199(+10% BCS)= HE-
CM-6(-+11 amino acids)6) A 22k 3¢ F¢t o o5
F TCM-199 W YA o ® &A F7) il E7) 7
o v dEE2 ZAEsn A& oAM=
TCM-199 Wl Fd ol A& 80.5% 5 el 72.0%S



Table 3. Effect of culture media on in vitro development of bovine IVF embryos®

No. (95} of embryos

B,
Media* Replicates  _10- OF oecytes No.(%) of developed to
used oocytes cleaved
blastacyst
TCM-199 6 400 322(80.5)* 86(26,7)"
HECM-6 5 625 450(72.0)" 191(42.4)

tDifferent superscripts in the same column indicated a significant difference (P<0.05}.
sMaturation medium: Ham's F-10: Fertilization medium: TALP; Sperm concentration: 2x10° cells /ml.
»*TCM-195: cultured in TCM-199 from day 1 to day 9; HECM-6: cultured in HECM-6 until day 3~4, and then

transferred into TCM-199,
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Table 4. Blastocyst development of embryos produced in vitro following media exchange with HECM-& at

day-3 or day-4 of culture®

Exchange No. of No, (%5) of No. (%) of blastocyst

of media oocytes used ococytes cleaved Total Day 7 Day 8 Day 9 Tatal
Day 3 210 165(78.6)° 75(45.5)" 4( 5.3) 57(76.0) 14(18.7)  75(100)
Day 4 617 463(75,0)¢ 200{43.2)* 142(71.0) 39(19.5) 19(19.5) 200(100)

tValues with same superscripts in the same column were not significantly different (P<0.05).

*Maturation medium: Ham’s F-10; Fertilization medium: TALP; Sperm concentralion: 2x10° cells /ml,



Table 5. Effect of co-culture with BOEC In HECM-6 media on in vitro development of bovine IVF embryos®

No. (%) of emhryos

a
Cultljlr.e Replicates No. of d Ni-(él) of q developed to
condition oocytes use vocyles cleave blastocyst
HECM-6 only 10 1920 1419(73.9)* 617(43.5)®
Co-culture 14 2031 1507(74.2)2 624(41.4)®°

tDifferent superscripts in the same column indicated a sigmficant difference (P<0.05).
*Maturation medium: Ham’s F-10; Fertilization medium: TALP; Sperm concentration: 2x10¢ cells /ml.
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Table 6. Effect of co-culture with BOEC on blastomere counts of in vitro developed bovine IVF emhryos™®

Culture No. of blastocysts Ne. of blastomeres

conditions used** Mean+5 E. Ranges
Culture media only 28 g6.6+4.0¢ 61~140
Co-culture with BOEC 23 106.7+5.17 53~150

tValues with same superscripts in the column were not significantly different (P<0.05).
*Maturation medium: Ham's F-10; Fertilization medium: TALP; Sperm concentration: 23¢109 cells /mil.

“*Pxamined 162 h post-insemination,
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