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ABSTRACT

The present investigation is an attempt to establish optimal culture conditions for in vitro fertilization (IVF) of goat
oocytes. Ovaries were obtained from a slaughter house and cumulus oocytes complexes (COCs) were washed three times in TL-
HEPES medium and were matured for 24 h in TCM-199 (M-199) media supplemented with 10% fetal calf serum (FCS) and

PN R SR P

hormones ‘' —~f=1 170 seenaia w

nulating Frssnnsan FECIN gnd € N mafml lantinizine havmana 1Y

After 24 Lis. vi vuouaon VUL JWs vuiL ipovIunaey W ywu)” separateu cpraruyiar aP€. L . . N P
or Talp-fertilization medium and treated with either Ca** ionophore (A-23187) (0.1. 0.2 and 0.5 mM/ml + 5mM caffeine / L ) or
heparin (0,1,10 and 100 mg/ml) + SmM caffeine / L or heparin (0,1,10 and 100mg/ml) alone in Talp-fertilization medium.
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The normal fertilization rates of spermatozoa treated

1 caffeine and Ca*™ ionophore at the concentration of 0.1,
and 0.5 mM/ml were 27.8%, 39.5% and 47.6%, respectively.
spermatozoa treated with caffeine and heparin at the

centration of 1,10 and 100 mg/ml, the normal fertilization
s were 26.4%, 40.6% and 50.4% respectively. Normal
ilizationrate was significantly increased when spermatozoa
ted with 10 or 100 mg/ml heparin in Talp-fertilization medium
4% or 66.4%, respectively). In vitro fertilization (IVF) is a
1plex process, which results in the union of two gametes,
restoration of the somatic chromosome number and
ation of development of a new individual. Successful IVF
lires appropriate preparations of both spermatozoa and
ytes, as well as culture conditions that are favourable for
metabolic activity of the male and female gametes. It is
y well documented that various chemical substances, such
“a** ionophore (Byrd, 1981), caffeine (Hanada, 1985) and
arin (Parrish et al., 1985) can capacitate bovine
rmatozoa. Comparison of the various recommended
:ocols of in vitro maturation (IVM) and sperm treatments
e been recently carried out in bovines (Yang ez al., 1993).
hough there has been a remarkable increase in the
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knowledge on the various procedure involved in the IVF of
cattle and sheep, information is still far from complete in case
of IVF in goat. Therefore, there exists need to develop a
similar system in the goat.

MATERIALSAND METHODS

Unless otherwise specified the reagent used in this
study were tissue culture tested and obtained from Sigma
Chemicals Co. St.Louis Mo, USA.

Isolation and maturation of oocyte : Goat ovaries were
collected immediately after slaughter and brought to the
laboratory in normal saline at 30°C within 1-2 hr of removal.
Cumulus oocyte complexes (COCs) were isolated from the
follicles by slicing method as described by Pawshe et al.
(1994) and washed 3 to 4 times in TL-Hepes medium. Final
two washings were given in the maturation medium TCM-
199 (M-199) supplemented with 10% fetal calf serum (FCS,
Gibco Grand Island NY, USA) and Img/ml estradiol (E,), 0.5
mg/m1 ovine follicle stimulating hormone (FSH) ( NIDDK,
NHPP) and 5.0 mg / ml ovine luteinizing hormone (LH)
(NIDDK, NHPP). COCs were cultured for 24 hr. at 38°C under
5% CO, in air and 95% humidity.

In vitro fertilization : After 24 hr of the maturation, the
oocytes were fertilized by goat epididymal spermatozoa
separated by percoll gradient (Totey ez al., 1993) and treated
by three different methods as follows :







Effect of capacitating agents on in vitro fertilization

ible 1. Effect of media and capacitating agents ( Caffein + Calcium inophore) onin vitro fertilization of goat oocytes

81

Media Capacitation agents Concentration/ml Total no. Fertilization (%)

of oocytes Total Polyspermic Normal
BO - - 120 36(30.0) 6(5.0) 30(25.0)*°
BO Caffeine+Ca** ionophore 50M + 0.1 m M 108 34(31.5) 4(3.7) 30 (27.8)°
BO Caffeine+Ca** ionophore SmM + 0.5 mM 126 52(41.9) 3(2.4) 49(39.5)*
BO Caffeine+Ca™* ionophore 5mM + 0.5 mM 126 64(50.8) 4(3.2) 60(47.6)°P-c¢

“P“Means with different corresponding superscripts were significantly different (P<0.05)
BO : Brackett and Oliphant Medium

Table 2. Effect of media and capacitating agents ( Caffein + Heparin)in vifro fertilization of onat nncvtec

Fertilization (%)

Media Capacitation agents Concentration/m!l Total no.

of oocytes Total Polyspermic Normal
BO — — 120 36(30.0) 6(5.0) 30(25.0)*°
BO Caffeine + Heparin SsM+ 01 ng 106 30(28.3) 2(1.9) 28(26.4)°4
BO Caffeine + Heparin S5mM + 0.5 pg 123 53(43.0) 3(2.4) 50(40.6)**cc*
BO Caffeine + Heparin SmM + 0.5 pg 125 70(56.0) 7(5.6) 63(50.4)P0-ddee

#bede Means with different corresponding superscripts were significantly different (P<0.05)

BO : Brackett and Oliphant Medium

Table 3. Effect of media and capacitating agents (Heparin)onin vifro fertilization of goat oocytes

Media Capacitation agents Concentration/ml Total no. Fertilization (%)

of oocytes Total Polyspermic Normal
Talp-Ferti — - 106 40(37.7) 6(5.6) 34(32.0)*¢
Talp-Ferti Heparin lug 111 61(54.9) 5(4.5) 56(50.4)°
Talp-Ferti Heparin 10 ug 126 97(76.9) 7(5.6) 90(71.4)%b®
Talp-Ferti Heparin 100 pg 116 91(78.4) 14(12.0) 77(66.4)°°

“b.cMeans with different corresponding superscripts were significantly different (P<0.05).

Talp-Ferti: Talp-fertilization medium

Although there have been several reports of
pregnancies resulting from in vitro fertilization of in vitro
matured bovine oocytes (Lu er al., 1987, Xu et al.,1987)),
very few reports are available on goat pregnancies resulting
from this technology (Younis et al., 1991; Smedter al., 1992).
Spermatozoa treated with 10 mg, 100 mg heparin/ ml during
goat IVF resulted in an increase in the percentage of oocytes
penetrated by spermatozoa than spermatozoa treated with
either Calcium inophore or caffeine + heparin. We observed

that spermatozoa treated with Calcium inophore resulted in
a rapid decrease of motility within 2 hr. of co-incubation.
Byrd (1981) and Takashashi and Hanada (1984) have also
reported that in bovine spermatozoa, motility rapidly
decreased at higher concentrations of Calcium inophore.
Decline in motility after the treatment with Calcium inophore
may probably due to a high level of intracellular calcium
affecting the mitochondrial ATP production (Bradley ez al.,
1979; Shams-Borham and Harrison, 1981).
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