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Abstract 

Research has been conducted to study the effect of ovaries preservation at 5°C on the oocytes 
development capacity i.e the capacity of oocytes to undergo in vitro maturation (IVF), in vitro 
fertilization (IVF) and in vitro embryo development. Goat ovaries were obtained from 
slaughtethouse in saline solution containing 0.1% Bovine Sernm Albumine (BSA) and antibiotic 
and kept at 5°Cfor 3 and 12 hours. As cnntrol, untreated ovaries were kept for 3_hours at 30-35°C, 
the temperature usually used for ovaries transportation. The oocytes were aspirated from follicles 
with 2-5 mm in diameter using 20G needle connected to a 5 ml syringe containing modified 
phosphate buffered saline (mPBS). The aspirated oocytes were incubated in lOOp/ micro drops of 
tissue culture medium-199 (TCM-199) supplemented with 10% newborn calf serum (NBCS), 0.01 
mg!~zl follicle stimulating hormone (FSH) and 50 pg/ml gentamycine sulphate for 24 hours at 
38.5 'C in 5% C02 incubator. In vitro fertilization (IVF) was done irz C02 incubator at 38.5°C for 
18 hours using fresh semen. Inseminated oocytes we;-e further cultured for 5 days. The matured and 
fertilized oocytes were examined by their nuclear status qfter aceta-orcein staining. The results 
showed that the average number of morphological normal oocytes collected from 5°C preserved 
ovaries were significantly lower than from the untreated control ovaries. After 24 h incubation the 
percentage of matured oocytes from the 3 and 12 h preserved ovaries were 85.3+2.8% and 
75.5+2.2%, respectively (P<0.05); but were not significantly different with the untreated control 
ovaries 80.3 + 3. 7%. The i11 vitro fertilization and cleavage rate of oocytes colletected from 3 hours 
preserved ovaries were not significantly different from the control untreated ovaries. However, 
prolong 5°C preservation until 12 hours decreased the oocytes development capacity. In 
conclusion, preservation of ovaries in 5°C until 12 hours can produced oocytes capa!Jle to undergo 
in vitro maturation and f:?rtilization and support embryo development, and the oacytes development 
capacity were significantly reduced. 
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Introduction 

In vitro fertilization and embryo production in 
farm and wild animals has been widely reported 
since in cattle (Brackett et al. 1982), sheep 
(Cheng et al. 1986), goat (Hanada, 1985;), horse 
(Palmer et al. 1990), and felids (Pope, 2000) . 

One of the limiting factor on in vitro embryos 
production is the availability of viable and 
developmentally competence of oocytes, due to 
its short fertile life. Current information on 
transport of ovaries during one to six hours in 
saline solution at 30 - 3 7°C was reported 
(Pawshe et al. 1996; Martino et al. 1994; 
Arlotto et al. 1996; Byrd et al. 1997) and 
indicated that viability of oocytes lost after six 
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hours of transport. During ovaries transport at 
30 to 37°C, metabolic process of oocytes in the 
ovaries continue for sometimes and ultimately it 
will decompose. Furthermore, Kartini et al. 
(2008) reported that the death of endangered 
animals in the marginal areas located far away 
from diagnostic or research laboratories would 
potentially result in the lost of genetic materials 
sources in the form of sperms and oocytes. 

Researchers are facing undesirable problems in 
obtaining fresh ovaries from slaughter houses or 
from other low cost resources as well as from 
geneticalJy valued animal. In Ind<mesia, so:r.e 
influenchlg factors, such as distance between 
research laboratory and slaughterhouses, 
unexpected traffic jam that might happen from 
time to time, and higher environmenta 1 
temperature in the tropic temperature should be 
taken into consideration. And, therefore, 
delayed arrival of ovaries transport to laboratory 
may fail to obtain oocytes as expected. 
Preservation at 53C could become one of the 
alternative way to be used to save the potential 
of germ calls materials. Preservation at 5°C 
could possibly minimize metabolism rate, 
therefor will ultimately delay the ovaries tissue 
decomposition and maintain oocytes viability. 

Studies of in vitro embryo production in goat 
included in vitro maturation (IVM) and 
fertilization (IVF) has been reported (Crozet et 
al. 1995; De Smedt et al. 1992; Younis et al. 
1992; Martino et al. 1995; Le Gal, 1996; 
Paramio, 201 0). Therefore, this research used 
goat ovaries as model to study the 
developmental capacity of oocytes collect~d 

from ovaries preserved at 5°C for 3 and 12 
hours. 

Materials and Methods 

Oocyte Collection and In Vitro Maturation 

Goat ovaries were collected from a local 
slaughterhouse and transported to the laboratory 
in saline solution containing 01.% Bovine 
Serum Albumine (BSA, Sigma, USA) and 
penicillin-a (1000U/ml) and streptomycin 
sulfate (0.2 ug/ml) (1) at 5°C and kept for 3 
and12 hours; and (2) 30 to 35°C (untreated 
control ovaries) for 3 hours. Oocytes were 
aspirated from 2- to 5-mm antral follicles with a 
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20 G needle attached to a 5-ml disposable 
plastic syringe containing modified phosphate 
buffered saline (mPBS, Gibco, USA), 
supplemented with 0.3% (w/v) BSA and 50 
ug/ml gentamycin sulfate (Sigma, USA). Only 
oocytes enclosed in a compact multilayered 
cumulus {cumulus oocyte complexes or COCs) 
were recovered. The COCs were washed three 
times in maturation medium (TCM-199, Earle's 
salt with sodium bicarbonate and L-glutamine) 
(Gibco,USA) supplemented with 10% (v/v) 
inactivated new born calf serum (NBCS, Sigma, 
USA); 10 ug/ml follicle stimulating hormone 
(FSH, Dt:nka Pharmaceutical Japan) and 
gentamycin sulfate 50 uglml. Twenty to thirty 
oocyte were placed in 1 00-ul droplet of the 
maturation medium, covered with sterile 
mineral oil and incubated at 38,5° C in 5% C02 
in air for 24 h. 

Oocytes In Vitro Fertilization 

Fresh semen of a local breed goat was obtained 
by artificial vagina. The spermatozoa were 
washed twice iu 8-ml CRlaa (C.Rozenkrans 1 
amino acid) medium containing 0.2 mM caffein 
and 0.3% BSA by centrifugation (5000, 5 min). 
The sperm pellet was resuspended and diluted in 
CR 1 aa medium containing 0.2 mM caffein, 
2.0% BSA and 0.2 m._\1 heparin to a final 
concentration of 10 x 106 sperm/mi. Groups of 
20 matured oocytes were put into 50J.Ll droplets 
of sperm suspension and incubated in 5% C02 
incubator at 38.5°C for 18 h. 

Embryos In Vitro Development 

Eighteen hours after insemination, oocytes were 
washed 3 times and transferred for further 
development into a 50 J.Ll microdroplet of 
medium CRlaa (supplemented 3 % BSA, 5 
ug/rnl insulin and gentamtcm 50 ug/ml). 
Embryos incubation was done in 4% C02 
incubator at 38.5°C. 

Assessment of Maturation and Fertilization 
Rate 

After 24 h of maturation and 18 h of 
insemination, the oocyte were fixed in acetic 
acid-ethanol (1 :3) and stained with 1% aceto­
orcein as previously reported by Djuwita et al. 
(1998). The oocytes nuclear status were 
examined under a phase contrast microscope. 
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Matured oocyte was determined as nuclear at 
the metaphase-11 (Mt-2) stage; and fertilized 
oocyte was determined by the presence of two 
pronuclei. The percentage of matured oocytes 
were the number of oocytes at Mt-2 by the 
number of oocytes cultured times 100. Tne 
percentage of fertilized oocytes were the 
number of oocytes with 2 pronuclei by the 
number of oocytes inseminated times 100. 

Embryo Development 

Development of the cleaved embryos up to 
morula was nhserved on day S. The percentage 
of cleaved embryos were the number of 
embryos cleav~d by the number of oocytes 
.::ultured times 100. 

Experiment Design and Analysis 

Each experiment is conducted m three 
rep!icates, each using 12 ovaries. The data 
obtained- were analyzed by ANOV A and 
Duncan Multiple Interval Test Probability at S% 
level of significant. 

Results and Discussion 

The results showed that the overall number of 
morphological normal oocytes collected from 
the 3 hours S°C preserved ovaries (n = 12) were 
133.0 ± 3.8 were not significantly different with 
the those ccllected from the control ovaries 
148.0±12.3· However, prolong preservation 
until 12 hours significantly reduced the number 
of morphological normal oocytes 93.0± 2.0 
(Tabel1). 

Preservation of ovaries at S°C for 12 hours 
decreased the number of morphological normal 
oocytes collected compared to ovaries with 
short time (3 hours) S°C preservation or the 

control ovaries. Prolong S°C preservation 
caused damage to the zona pellucida, plasm 
membrane and cytoplasmic contain which lead 
to oocytes degeneration. This is due to changes 
at the lipid protein bilayer of the plasmic 
membrane cause r.1embrane destabilization 
(Park and Ruffing, 1992). 

Most oocytes evaluated directly after collection 
were at the genninal vesicle (GV) stage. During 
24 hours incubation, oocytes will sequensently 
proceed to the germinal vesicle break do\\n 
(GVBD), metaphase I (Mt-I) and finally to the 
metaphase II (Mt-11) stages. After 24 hours 
incubation the percentage of matured oocytes 
from 3 hours preserved ovaries were 
8S.3±2.8%, not significantly higher compared to 
those from the control ovaries 80.3±3.7. Otoi et 
al (200 1) reported similar results that the 
meiotic competence between o0cytes from cat 
ovaries stored at 4°C and 38 °C for 24 hours 
were not significantly different. Prolong S°C 
preservation until 12 hours significantly reduced 
the number of matured oocytes (71.4±4.0) 
(Table 1 ). And incidences of chromosome 
clumping and metaphase-plate abberation 
(chromosome dispersion) were observed in 
oocytes of 12 hours preserved ovaries after 
undergo in vitro maturation. 

After 18 hours insemination, the IVF rate were 
not significantly different between the oocytes 
from 3 and 12 hours preserved ovaries 
7S.6±3.8% and 71.1±7.7% with those of the 
control untreated ovaries 68.9±3.9% (Table 2). 
However, in 12 hours preserved group, oocytes 
with 2 pronuclei was 37/66 (S6.1 %), while 
others showed more than 2 pronuciei (17.6%) 
and also the incidence of decondcnsed sperm 
head of about 11166 (16.7%). 
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Table 1. Number of morphologically normal oocytes collected from ovaries after 3-12 hours S°C 
preservation and the number of oocytes matured after 24 hours in vitro maturation (from 3 
replicates) 

Temperature Total no. of Average of oocytes 
No. of ovaries 

Maturation rate (%) 
(hours) oocytes __Qe=-=r_::o::....:v-=a=--ry!__ _________ _ 

30-3S°C (3) 12 148.0±12.3a 12.3 119 (80.3::!).7t 

113 (SS.0±2.8)a 
66 (71.4+4.0)b 

S°C (3) 12 133.0+ 3.8a 11.1 
soc (12) 12 93.o+ 2.ob 7.8 

Vlithin column with different superscripts means significantly different (P<O.OS). 

Table 2. Effect of 3-12 hours ovaries preservation S°C on the number of oocytes fertilized and developed to 
cleavage stage (from 3 replicates). 

Temperature Totai no of No. of fertilized oocytes No of embryo cleavaged 
(hours) oocytes (%) (%) 

30-3S°C (3) 10S 31/4S(68.9±3.9) 29/60 (48.4±1.4)a 
S°C (3) 97 34/4S(7S.6±3.8) 28/S2(S3.8±3.3t 
S°C (12) 91 32/4S(71_.1:.=:+~7.~7)'----___ 2_0/_46(43.S+3.4t 

Within rows with different supeiscripts mean significantly different (P<O.OS) 

The embryo cleavage rate produced from 
oocytes of 3 hours S°C preserved ovaries were 
not significantly difference with those of 
untreated control ovaries, S3.8±3.3.% and 
48.4±1.4%, respectively. And both sh~wed 
significantly differences (p <O.OS) compared to 
those produces from oocytes of 12 hours S°C 
preserved ovaries (43.S±3.4%). 

The results indicated that the lower temperature 
provided lower rates of cellular metabolism, and 
consequently minimizing the metabolism need 
and thus increasing the the resistance of oocytes 
in the absen of nutrients (Santos eta!, 2002). In 
th1s condition, the decomposition process of the 
ovaries can be prevented. Appar~ntly, after the 
ovaries were stored in cold temperature ( S°C) 
for 12 hours, the aspirated oocytes have 
capability to mature through in vitro maturation, 
fertilized and support embryo developm~nt. 

This results was in line with previous report that 
feline ovaries stored at 4 °C until 12 hours, do 
not show any increased of apoptosis in the 
granulosa cells (Jewgenow et al 1997). These 
results showed that the fertile life span of the 
oocytes can be prolonged and maintained at 
least 12 hours in transportation medium at S°C, 
thus can be used for in vitro embryo 
production .. 
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Conclusion 

Preservation of ovaries at soc can maintain the 
oocytes development capacity. Prolong 
preservation until 12 hours decreased the 
oocytes development capacity. 
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