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Introduction

The giant gouramy is one of the indigenous species of Indonesia which had been
cultured due to its high economical value. Many studies had been conducted to
improve its production, yet more efforts need to be carried out especially those related
to the reproductive biology of giant gouramy. One of the important aspects of
reproduction is gametogenesis since this complicated process is the only way to
produce oocyte and sperm and subsequently produce offspring.

Several aspects of gametogenesis in giant gouramy had been studied in vivo.
Histological evaluation indicated the giant gouramy is an asynchronous batch spawner
with several stages of oogenic development. The giant gouramy ovary has oogonia,
two stages of previtelogenic oocyte (PV1 and PV2), six stages of vitelogenic oocyte
(V1-6) and post vitelogenic oocyte (Wijayanti et al., 2009).

In vivo study,however, was hampered by the necessary to provide a large number
of fish; therefore in vitro model was adopted in this study. In vitro oogenesis could be
studied by %lturing a particular type of oogenic cells (Salamat et al.,2010) or ovarian
fragments (l&iura et al., 2007). Miura et al. (2007) successtully culture the ovarian
fragment of Japanese huchen (Hucho perryi) and common carp (Cyprinus carpio). In
their experiment the ovarian fragments of 1 x 1 x 0.5 mm were cultured in agarosa gel
placed in the middle of 24-well plate containing | mL medium.

This experiment was designed to study the early oogenesis in the giant gouramy
by culturing oogonia and ovarian fragments as well as to determine the suitable culture

condition to promote oogenesis.
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Material and Method

The giant gouramy oogonia and ovarian fragments were isolated from juveniles
with body length of 16-24cm purchﬁd from the local farmer. At the day of the
experiment, the fish were decapitated; the ovaries were aseptically removed and placed
in a glass dish containing DMEM (Caisson Laboratories Inc.) and 5% (v/v) pen/strep.

In the experiment 1, the ovaries were cut into 2mm pieces then were digested
using 0.05% trypsin-EDTA (Gibco, Invitrogen) in DMEM for 30 minutes in an agitated
water bath (37°C). The trypsin was inactivated by adding DMEM containing 5% (v/v)
antibiotic and 10% (v/v) Foetal bovine serum (FBS). Following three consecutive
washing in the inactivating medium, the cell suspension was passed on 50/30% percoll
gradient and centrifuged at 1250 rpm for 20 minutes. The oogonia were recovered
from the interface of percoll gradient. The viability of oogonia was evaluated using
trypan blue. The oogonia (0,2 x 103/mL culture media/well ) were grown as monolayer
in 24-well plate (Nunc A/S, Denmark) in DMEM supplemented with 5% (v/v)
pen/strep, 5% (v/v) L-glutamine and either giant gouramy serum (GS), FBS or their
combination (each with four different concentrations v/v: 0, 5, 10, and 15 %).

In the experiment 2, the ovaries were cut into approximately 3mm? pieces and
were cultured as ovarian fragments under the same culture condition to those of
oogonia. The oogonia and the ovarian fragments were cultured for 7 days with 5%
CO2, 31°C and saturated humidity.

The oogenic development was evaluated based on: 1) morphology and
proliferation of oogonia in monolayer, 2) morphological and histological examination
of the ovarian fragments. The most suitable culture condition was determined by

analyzing the increase on oogonia and oocyte number using two ways ANOVA.

Results and Discussion

The viability of oogonia after percoll gradient centrifugation as assed by trypan
blue exclusion test was 100%. The oogonia were survive and proliferated in culture.
The proliferation rate was affected by the serum in dose dependent manner (Figure 1).
The highest oogonia proliferation was found in culture supplemented with the GS

(p<0.05). The GS used in this study contained 57.84 ng/mL estradiol 17 equivalent
2
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to 2.89 — 8.67 ng/mL culture medium. Therefore it was suggested that the estradiol
17p stimulate oogonia to proliferate aéthe case in Japanese hutchen and common carp
in which addition of estradiol 17 0.1 ng/mL. medium induced mitotic activity of
oogonia (Miura et al., 2007)
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Figure 1. The number of giant gouramy oogonia cultured for 7 days
in DMEM medium

Figure 2. The morphology of oogenic cells of ovarian fragments cultured for 7 days
in DMEM medium. A.oogonia, B. oocyte at PV-1 stage, C. oocyte at PV-
2 stage, D. oocyte at V-1 stage

Presented at the International Seminar: Advance Technology on Veterinary and Life Science.
Faculty of Veterinary Science, Gajah Mada University Yogyakarta March 12, 2011




Average number of oogonia Ao ber of

[ res

@G

=R
5 10 15

previtellogenie 2 (PV2)

5 8

Ll

L]

PVZ ootytes proportion
& fy
SR EREEE
[T

-15.00%
-20.00%

0.00%

o 5 10 15
S afmlL medium) Serum concentration (*&/mlL medium)

Serum concentration(%/ mL medium} Serum concentration (3a/mL medium)
A ge number of previtellogenic Average number of vitellogenic oocytes (V1)
oocytes 1 (PV1)
1.20%

2500% 1.00%
g 20.00% 3 o805
£ 1500 B0
g oo oFas B gem
g 5.00% 2GS 3
Y g- 0.40%
& som aFG
§ -10.00%: = 00
o
>
a

Figure 3. The proportion of oogonia, oocyte at PV-1, PV-2 and V-lin ovarian
fragments cultured for 7 days in DMEM medium

The oogonia of the ovarian fragments proliferated but they responded differently
to the isolated oogonia in which the presence of serum seems to reduce proliferation in
dose dependent manner (Figure 3). The previtelogenic-1 (PV-1) and previtelogenic-2
(PV-2) oocyte proportion were reduced. It was suggested that the decreased of PV1
oocytes were due to oocyte atresia since the decreased of PV1 oocyte did not
accompanied by the increased of PV2. Atresia in early oogenesis is very rare but it
was reported to occur in few teleost species (Miranda et al., 1999). The decreased of
PV2 was proposed due to recruitment into V1 stage agthe V1 oocyte was not detected
in the pre cultured ovary. The follicle of fish show a dynamic microenvironment, in
which the somatic granulose/theca cells and the oocytes communicate with each other
through a network or locally produced factors (reviewed by Hsueh et al., 2000; Hillier,
2001; Matzuk et %, 2002; Ge,2005). This network facilitated signals from the somatic
cells toward the oocyte, and also strengthens these signals through interactions with
developmentally specific factors produced by the somatic cells and/or by the oocyte
itself (Rosenfeld et al., 2007).
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Conclusions

In conclusion, oogonia of giant gouramy survive and proliferated in vitro but the
isolate oogonia responded differently to oogonia in the ovarian fragment to the
presence serum. The giant gouramy serum promotes isolate oogonia proliferation and
differentiation of PV2 oocyte into V1 oocyte.

Acknowledgement
This study was part of a research scheme “Hormonal Regulation on

Gametogenesis in the Giant Gouramy” under coordination of GEW.

References

Ge, W. 2005. Intrafollicular paracrine communication in the zebra fish ovary: the state
of the artof an emerging model for the study of vertebrate folliculogenesis.
Mol. Cell. Endocrinol. 237:1-10

Hillier, S.G. 2001. Gonadotropic control of ovarian follicular growth and
development. Mol. Cell. Endocrinol. 179:39-46

Hsueh, A.J., McGee, E.A., Hayashi, M., Hsu, S.Y. 2000. Hormonal regulation of early
follicle development in the rat ovary. Mol. Cell. Endocrinol. 163:95-100

Matzuk, M M., Kumar, T.R., Shou, W.N., Coerver, K.A., Lau, A L., Behringer, R.R.,
Finegold, M.J. 1996. Transgenic models to study the roles of inhibins and
activins in reproduction, oncogenesis, and development. Recent Prog. Horm.
Res. 51:123-157.

Miranda A. C. L., Bazzoli N.,Rizzo E., and Sato Y. 1999. Ovarian follicular atresia in
two teleost species: a histological and ultrastructural study. Tissue & Cell, 31
(5): 480488

Miura, C., T. Higashino and T. Miura. 2007. A Progestin and an Estrogen Regulate
Early Stages of Oogenesis in Fish. Biology of Reproduction (77) : 822-828.

Rosenfeld, H., Meiri 1., and Elizur, A. 2007. Gonadotropic Regulation of Oocyte
Development. /n. P.J. Babin et al (eds.), The Fish Oocyte: From Basic Studies
to Biotechnological Applications, 175-202.

Salamat N., Erfani Majd N., Hashemitabar M., Mesbah M., and Ahangarpoor A.2010.
Isolation of common carp ovarian follicular cells and evaluation of their
endocrine activity in primary cell culture. Iranian Journal of Fisheries Sciences

9(2) 305-314

Wijayanti, G. E., Soeminto dan Sorta BI1. Simanjuntak. 2009. Profil Hormon
Reproduksi dan Gametogenesis Pada Gurami (Osphronemus gouraniy Lac.)
Betina. Jurnal Akuakultur Indonesia 8 (1) : 77-89.

Presented at the International Seminar: Advance Technology on Veterinary and Life Science.
Faculty of Veterinary Science, Gajah Mada University Yogyakarta March 12,2011




EARLY IN VITRO OOGENESIS OF THE GIANT GOURAMY

(Osphronemus gouramy Lac)

ORIGINALITY REPORT

S 7

SIMILARITY INDEX INTERNET SOURCES

/%

PUBLICATIONS

%

STUDENT PAPERS

PRIMARY SOURCES

epdf.pub

Internet Source

.

2

academic.oup.com

Internet Source

o

T

journal.bio.unsoed.ac.id

Internet Source

e

T

2013.igem.org

Internet Source

-~

T

o

Angele Tingaud-Sequeira. "New insights into 1
: : . %
molecular pathways associated with flatfish

ovarian development and atresia revealed by
transcriptional analysis", BMC Genomics, 2009

Publication

Exclude quotes On

Exclude bibliography On

Exclude matches

< 5 words



