JURNAL KEDOKTERAN

YARS/

ISSN: 0854 - 1159, VOL. 18 NO. 1 JANUARI - APRIL 2010
DAFTAR ISI

Artikel penelitian / Research articles:

Primordial Follicles Development of Immature Mice Ovary after FSH and Ovary Cutting
Treatments

Ita Djuwita, Fatmawati, Kusdiantoro Mohamad, Mohamad Fakhrudin, Adi Winarto 001-008
Kepuasan pasien terhadap pelayanan tenaga kesehatan di Puskesmas Kecamatan Tanjung Priok

Jakarta Utara Tahun 2009

Patient satisfaction in health services in Tanjung Priok Sub-District Community Health Center North Jakarta

2009

Helwiyah Umniyati 009-020
Kadar Adiponektin pada subyek obes dengan maupun tanpa Resistensi Insulin

The Adiponection levels in obese subjects with and without Insulin Resistance

Hariadi Hariawan 021-028
Pengaruh pemberian Ekstrak Etanol Akar Anting-Anting (Acalypha indica L.) terhadap kualitas
Spermatozoa Mencit

The Effect of Anting-Anting Root Ethanol Extract on Mice Sperm Quality

Cut Yasmin, Kartini Eriani, Widya Sari 029-037
Kadar Hormon Catecholamin dan Cortisol Urin pada Perawat yang bekerja shift

Levels of Urine Catecholamin and Cortisol in the work shift nurses

Ibrahim 038-050
Hubungan pajanan Debu Terigu terhadap Kualitas Hidup penderita Rinitis akibat kerja

Correlation between Wheat Flour Dust Exposures and the Quality of life for Patients with Occupational Rhinitis

Anita Carolina Manuputty, Sutji Pratiwi Rahardjo, Riskiana Djamin, Fadjar Perkasa 051-062
Hubungan Migrasi Perlekatan Otot pada Tulang Panjang dengan Perubahan Panjang Tulang dan

Volume Otot pada Perlakuan Bipedal selama Pertumbuhan

Correlation between Migration of Muscle Attachment at Long Bone and the Change of Bone Length

and Muscle Volume on Bipedal Treatment During Growth

H. Ardiyan Boer : 063-078

Studi kepustakaan / Review article:

Infeksi Streptokokus Grup B (SGB) pada Ibu Hamil dan Neonatus: Diagnosis dan Pencegahan

Group B Streptococcal Infection in Pregnant Women and Neonates: Diagnosis and Prophylaxis

Zinatul Hayati 079-085

UNIVERSITAS

BE VARSI



JURNAL KEDOKTERAN YARSI

JURNAL KEDOKTERAN YARSI merupakan jurnal ilmiah yang telah diakreditasi oleh
DIRJEN DIKTI DEPDIKNAS RI dan diterbitkan tiga kali setahun. Jurnal ini
disebarluaskan pada seluruh fakultas kedokteran negeri dan swasta, lembaga-lembaga
penelitian kedokteran/kesehatan, rumah sakit terpilih, perpustakaan nasional dan
lembaga-lembaga lain terpilih.

Jurnal ini terutama menerima tulisan asli laporan penelitian, sementara studi
kepustakaan dan bedah buku merupakan pelengkap. Setiap tulisan yang dimuat dalam
jurnal ini akan dinilai lebih dahulu oleh mitra bestari (peer reviewer) yang merupakan
pakar di bidang yang sesuai.

Tulisan yang dimuat dalam jurnal ini merupakan tanggung jawab ilmiah para penulis
dan tidaklah otomatis mencerminkan pandangan redaksi.

PENDIRI
Prof. dr. H. Jurnalis Uddin, PAK.

PELINDUNG
Rektor Universitas YARSI

PEMIMPIN REDAKSI
Susi Endrini, SSi, MSc, PhD.

DEWAN REDAKSI
Prof. dr. Abdul Salam M. Sofro, PhD, SpKT(P); Susi Endrini, SSi, MSc, PhD.; Prof. dr. H.
Jurnalis Uddin, PAK.; Dr. drh. Hj. Titiek Djannatun; dr. Insan Sosiawan A Tunru, PhD.;
dr. Salmy Nasir, SpPA.; Prof. Dr. dr. H. Armen Mukhtar, DAF DCP, SpFK(K); dr.
Suharti K. Suherman, SpFK.; Prof. dr. Haryoto Kusnoputranto, SKM Dr.PH; Prof. Dr.
Buchari Lapau, dr. MPH; dr. Sumedi Sudarsono, MPH; Prof. Dr. Oentoeng Soeradi; dr.
Din Syafruddin, PhD.; Dr. Endang Purwaningsih, MS, PA; Prof. dr. Siti Budina Kresno,
SpPK; Prof. Dr. dr. Rustadi Sosrosumihardjo, DMM,MS, SpPK(K); Prof. dr. H. Husein
Alatas, SpA(K); Dr. dr. Tjahyono D. Gondhowiardjo, SpM; Dr. dr. Ratna Sitompul,
- SpM(K); Prof. dr. Zubaeri Djoerban, SpPD, KHOM,; Prof. Dr. Ir. Suminar S. Achmadi

PENYUNTING
Dr. dr. Artha Budi Susila Duarsa, M.Kes; Dr. drg. Hj. Helwiah Umniyati, MPH;
Dr. Much.Restu Syamsul Hadi, M.Kes.

SEKRETARIS REDAKSI
Yos Sugandi

PENERBIT
Fakultas Kedokteran
UNIVERSITAS YARSI
Jakarta

PERCETAKAN
CV. Langgeng Sejati, Jakarta




JURNAL KEDOKTERAN YARSI 18 (1) : 001-008 (2010)

Primordial Follicles Development of Immature Mice Ovary
after FSH and Ovary Cutting Treatments

L

Ita Djuwita, Fatmawati, Kusdiantoro Mohamad, Mohamad

Fakhrudin, Adi Winarto

Laboratory of Embryology, Department of Anatomy, Physiology and Phuﬂnacol(;gy, Faculty of
Veterinary Medicine, Bogor Agricultural University

KEYWORDS ovary; primordial follicles; in vitro culture; development.
The aims of the study were to investigate the influence of FSH and the ovary
cutting treatments on the development of primordial follicles into preantral
and antral follicles. Ovaries were grouped as whole ovary (without cutting);
partially cut ovary and completely cut ovary (hemi ovary). All ovary groups
were cultured in Dubellco’s Modified Eagle Medium (DMEM) containing
S5ug/ml insulin, 10u g/ml transferrin, 5ug/ml selenium (ITS), 5% FBS, 50
pg/ml gentamycin with and without 100 pdU/ml Follicle Stimulating
Hormone (FSH). Cultures were done in 5% CQO; incubator at 37°C. Results
showed that after 8 days in vitro cultured in DMEM containing FSH, the
average number of preantral follicles isolated from each whole, partially-cut
and completely-cut ovaries were 16.1 + 3.3, 26.8 £ 7.7 and 12.3 + 1.9,
respectively. On the other hand, those cultured in DMEM without FSH they
were 17.3 + 3.8, 23.3 + 5.2 and 17.8 + 2.8, respectively. After additional
cultured for 8 days, the percentage of preantral follicles developing into the
antral follicles in DMEEM with and without FSH were 26.7 + 5.7 and 11.7 +
2.9, respectively. In conclusion, the supplementation of FSH in the culture
medium did not increase the number of preantral follicles, but significantly

-increased the number of antral follicles. The ovary cutting treatment
significantly increased the average number of collected preantral follicles.

ABSTRACT

Ovary is the primary organ in female
reproductive system and has two major
physiological roles, the first is for the
development and release of a matured oocyte
for fertilization (McGee & Hsueh, 2000) and

the second is for synthesizing and secreting

hormones that are essential for follicles
development,  estrous  cyclicity and
maintenance of the reproductive tract and its
function (Hirshfield, 1991). Mammalian ovary
contains a large number of follicles that are in
various developmental stages. The resting
primordial follicles are the earliest develop-
ment stage which is the most abundant,

followed by the preantral and early antral ©

follicles and the smallest number are the fully
antral follicles (Katska-Ksiqzkiewicz, 2006).
Throughout the female reproductive lifespan
only a small portion of the primordial follicles
undergo development and will produce
oocytes that competent to undergo
successfully maturation and ovulation. While
the rest of the ovarian oocytes undergo

Correspondence :

Dr. drh. Ita Djuwita, Mphil, PAVET (K), Laboratory of
Embryology, Department of Anatomy, Physiology and
Pharmacology, Faculty of Veterinary ~Medicine, Bogor
Agricultural University, Jalan Agatis Kampus IPB Darmaga
Bogor 16680, Indonesia, Telp/Fax: 0251-8421823/0251-629464.
E-mail: djuwitawiryadi@yahoo.com




002 ITA DJUWITA, FATMAWATI, KUSDIANTORO MOHAMAD, MOHAMAD FAKHRUDIN, ADI WINARTO

atresia. Therefore, rescuing some of these
follicles will give great practical benefit for
increasing the utilization of reproductive
potential for further application in livestock
production and reproduction in human and
rare or endangered species (Gunasena et al.,
1998; Hovatta et al., 1999; Wright et al., 1999).
Efforts have been done by.multiple
ovulation and in vitro embryo production
through in vitro culture of oocytes. However,
this procedures only utilized a small portion
of the available tertiary early antrhl and antral
follicles. Therefore, to provide additional
sources of oocytes, utilization of the earlier
development stages of follicles (the resting
primordial follicles) and development of the
simple and efficient technologies for
developing these follicles into antral follicles

and producing developmental competence

oocytes is considerable interest.

Two main methods have been used
for developing the resting primordial
follicles, that are the transplantation of
ovarian tissue grafts and in vitro culture of
primordial follicles in the ovarian tissue. The
control of primordial activation requires
complex bidirectional signalling between the
oocytes and the surrounding somatic cells,
involving specific cytokines and growth
factors (Skinner 2005; Mclaughlin & NcLver
2009). Since, the oocytes-granulosa cell
complexes from mice younger than 6 days
has been reported could not successfully
cultured and developed to the later stages
(Eppig & O’Brien 1996), the development of
primordial follicles should be done in organ
culture system. However, the obstacles in
organ culture system is the size of the
samples being cultured will faced the oxygen
and nutrient exchange problems.

Two types of in vitro culture systems
have been reported that are the nonspherical
(two dimensional) and spherical (three-
dimensional) have been developed to support
the preantral and antral follicle growth and

development (Xu et al., 2006). The two-
dimensional culture system have been
developed to culture enzymatically isolated
granulosa-oocyte = complexes and the
preantral follicles mechanically isolated from
mice (O'Brien et al., 2003; Lenie et al., 2004).

This research is aim to compare the
development of primordial follicles to the
preantral follicles in whole, partially-cut and
completely-cut ovaries of 5 days old mice
using two dimentional in vitro culture system
in microdrop Dubellco’s Minimal Eagle
Medium (DMEM) medium with and without
Follicle = Stimulating Hormone (FSH)
supplementation.

MATERIALS AND METHODS

The reseach was conducted in two
steps experiment i.e: (I) to examine the effect
of FSH and ovary cutting on the number of
preantral follicles developed in whole,
partially-cut and completely-cut ovaries in
medium with and without Follicle
Stimulating Hormone (FSH); and (II) to
examine the effect of FSH supplementation
on the number of antral follicles and oocytes
using the preantral follicles from the
experiment I. Ovaries of 5 days old mice were
grouped as whole ovary (without cuting),
partially-cut ovary and completely-cut ovary
(hemi or half ovary).

In Vitro Culture of 5 Days Old Mice
Ovaries: Experiment I

Five days old mice (DDY stram)
ovaries were excised from the ovarian bursa
and grouped into three that were whole,
partially-cut and and completely-cut ovaries.
The cutting of ovaries were using insulin
gauge needle. Ovaries were washed three
times in modified Phosphate Buffered Saline
(PBS) containing 0.5% Fetal Calf Serum (FCS)

,and 50 pg/ml gentamycine, followed by two

times washing in culture medium DMEM
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containing 10% FCS, 5ug/ml insuline,
10pug/ml  tranferrin, 5pg/ml  selenium
(Boehringer Mannheim, Germany), 50 pg/ml
gentamycine supplemented with or without
100mIU/ml FSH (Denka Pharmaceutical,
Japan). Whole, partially-cut and and
completely-cut  ovaries were cultured
individually in 100 microliter drops of culture
medium under mineral oil in plastic culture
dish, in 5% CO, incubator at 37°C for 8 days.
Every 48 hours, half of the culture medium
from each drop was replaced by fresh
medium.

Isolation of Preantral Follicles

After 8 days in vitro cultured, the
whole, partially-cut and and completely-cut
ovaries were further cultured in DMEM
containing 0,5 mg/ml collagenase II (Sigma,
USA) for 1 hour. The preantral follicles were
isolated from whole, partially-cut and and
completely-cut ovaries enzymaticall using
collagenase followed by mechanically using
insulin gauge neddle under wide field light
inverted microscope. Only intact preantral
follicles (defined as follicle with enclosed
oocytes and surrounded by granulosa cells,
basal membrane and theca cells) will further
culture to develop to the antral follicles.

In Vitro Culture of Isolated Preantral
Follicles: Experiment IT

The intact isolated preantral follicles
from experiment I were further cultured
individually in 30ul drop of the same
medium of experiment I under mineral oil.
Culture were done in 5% CO; incubator at
37°C for 8 days. Every 48 hours, half of the
culture medium from each drop was replaced
by fresh medium.
Oocytes Isolation and In Vitro Maturation

Oocytes were released from the antral
follicles and after three times washing in
culture medium, oocyted were matured in 50
microliters drops Tissue Culture Medium

(TCM) 199 containing 10% FCS, 50 pg/ml
gentamycine and 100mIU/ml Follicle Stimu-
lating Hormone (FSH) (Denka Pharma-
ceutical, Japan) under mineral oil. Culture
were done in 5% CQ» incubator at 37°C for 24
hours. Oocytes were mechanically denuded
to examine the presence of first polar body.

Data Analysis

Experiment I and II were conducted in
three independent cultures. In experiment I,
each repeat consisted of 6 ovaries for each
treatment; and in experiment II each repeat
consisted of 10 multilayered secondary
follicles for each treatment. All data were
analyzed using one way Analysis of Variance
(ANOVA) followed by Duncan’s multiple
range test. Statistical significance was
established at the P<0.05 level. The statistical
analysis was performed on the SAS System
Program.

RESULTS

In Vitro Culture of 5 Days Old Mice Ovaries
In the experiment I, all ovaries
treatments were cultured in microdrop
medium layered with mineral oil in plastic
nunclon culture dish as two-dimensional
culture system for developing follicles in all
ovaries treatments. The growth of the 5 days
old mice whole ovaries began with the
attachment of ovarian tissue at the hilus part
to the bottom of the plastic culture dish after
24 hours cultured; and the attachment were
more prominent in partially-cut and
completely-cut ovaries. The outgrowth
forming monolayer surrounding the ovary
were seen after 48 hours of cultured in all
treatments (Fig 1A). After 8 days of cultured,
the round shape of the ovary become slightly
flattened and prominent preantral follicles in
various size seperated each other were seen
in the outer part of the cortex (Figure 1B).
However, further cultured until days 12
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caused the ovary becoming more flattened
and lead to the extrusion of the preantral
follicles from the ovary boundary and disrup-
tion of the follicle basal membrane, especially
in the hemi ovaries (Fig 1C). Therefore,
preantral isolation was done by 8 days of
cultured through enzimatically combined
with mechanically method. The isolated
preantral follicles consisted oocytes surroun-
ded by more than 2 layers of granulosa cells,
basal membrane and theca cells.

Influenced of the Cutting Treatments of
Ovary on the Number of Preantral Follicles
After 8 days in vitro cultured
(estimated as 12 days old mice ovary), the
ovaries were incubated for 1 h in DMEM
medium containing 0.5 mg/ml collagenese
followed by mechanically isolation of the
preantral follicles under the microdissected
stereo microscope. The average number of
preantral follicles isolated from each whole,
partially-cut and 2-hemi ovaries were 16.1 +
3,3, 26.8 £7,7 and 24.6 + 3.8, respectively in
DMEM medium containing FSH; and 17.3 +
38,233 +5.2 and 35.6 + 5.6, respectively in
medium not containing FSH (Tabel 1). The
supplementation of FSH in the culture me-
dium did not influence (P>0.05) the average
number of the preantral follicles in all treat-
ments (whole, partially-cut and hemi
ovaries). However, the treatment of cutting
ovaries (whole, partially-cut and completely-

cut) significantly influenced the average
number of collected preantral follicles. The
average number of preantral follicles isolated
from 1 whole and 1 hemi ovaries were not
significantly different (16.1 + 3,3 and 12.3 +
1.9); this indicated that the number of
preantral follicles collected from one hemi
ovaries (altogether become whole ovary) was
almost twice as from the whole ovary. This
was confirmed by the number of preantral
follicles collected from the partially-cut
ovaries was 26.8 + 7,7, significantly different
with those from whole and hemi ovaries . The
average diameter of the preantral follicles
collected from all treatments ovaries was 96.9
+10.9 pm.

In Vitro Culture of Isolated Preantral
Follicles

The preantral follicles (Fig 2A) were
cultured using the same system as employed
for the ovarian culture. After 8 days cultured,
the percentage of preantral follices developed
into the antral follicles (Fig 2B) in DMEM
with and without FSH were 26.7 + 5.7 higher
in DMEM with FSH compared to 11.7 + 2.9 in
DMEM without FSH, P < 0.05 (Table 2). Only
the oocytes from the antral follicles cultured
in DMEM with FSH that could reach
maturation stage (metaphase-II) (16.7%) (Fig
2C-D) (Tabel 2).

Tabel 1. Average number of preantral isolated from each whole, partially-cut
and hemi ovaries after in vitro culture in DMEM

Average number of preantral follicles per piece ovary

Ovary size FSH- FSH-
Whole 16.1+3,32 173 +3,82
Partially-Cut 26,8 +7,7° 233+ 5.2
Completly-cut 244 + 3.8 35,6 + 5,62

Coloumn and row a,b significantly different P<0.05
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Table 2. The influenced of FSH on the preantral follicles development and oocytes maturation

Number of Average number of Average number of
Medium preantral follicles  follicles developed to oocytes matured to
cultured antral follicles (%) metaphase-II (%)
DMEM + FSH 30 57+0.6 (26.7 £5.7)p 3.3+0.6(16.7 +2.9)
DMEM - FSH 30 - 23+0.6(11.7+29) 0.00

Coloumn a,b significantly different P<0.05

S

S

Figure 1. Development of mouse ovary after in vitro cultured for (A) 4 days; (B) 8 days and (C) 12 days. The
ovarian tissue was attached to the substrate by the growth of monolayer cells (m) around the ovarian tissue (o) and
the growth of the follicles (f) at the peripher of the ovarian tissue. Arrow head: the follicle basal membrane. Bar: 80
pm.

Figure 2. The development of preantral follicle into anthral follicle. A Preantral follicle (pf); B. Anthral follicle (af); C.
Matured oocytes with cumulus expansion; D. Matured (metaphase II) oocytes with first polar body (arrow head). Bar: 80
pm,
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DISCUSSION

In this experiment, all ovaries were
collected from 5 days old mice, since in
rodents primordial follicles are detected 2-4
days post-birth (Hirshfield, 1991). The
primordial follicles contain oocyte that is
arrested in meiotic prophase I and only re-
enters meiosis or germinal vesicle breakdown
upon ovulation (Picton et al., 2008). After 8
days of cultured using two dimensional
culture system, the round shape of the ovary
become slightly flattened and prominent
preantral follicles in various sizes seperated
each other were seen in the outer part of the
cortex. However, further cultured until days
12 caused the ovary becoming more flattened
and lead to the extrusion of the preantral
follicles from the ovary boundary and
disruption of the follicle basal membrane,
especially in the hemi ovaries.

This fenomena was also reported by
Demeestere et al. (2002) that compared to the
spherical three dimensional, the non spherical
two-dimentional  cultured system has
limitation and caused the disruption of
follicle architecture. The two-dimensional
culture system have been developed to
culture enzymatically isolated granulosa-
oocyte complexes and also the preantral
follicles mechanically isolated from mice
(O'Brien et al, 2003; Lenie et al, 2004).
Therefore, in this experiment, preantral
isolation was done by 8 days of cultured or
estimated as 12-13 days old mice ovary.

Isolation of preantral follicles was
done after 8 days of cultured through
enzimatically combined with mechanically
method. The isolated preantral follicles
consisted oocytes surrounded by multilayers
of granulosa cells, basal membrane and theca
cells. In rodents primordial follicles begins
development 5 days after birth (McGee &
Shueh 2000). Eppig et al. (2002) reported that
in 5 days old mice, ovary is a solid organ that

consist of primordial follicles. The result
above was in line with McGee and Shueh
(2000) that within 10-12 days reaches the
secondary follicle stage where the oocyte is in
mid-growth stage and is surrounded by two
to three layers of granulosa cells.

Primordial follicles are stimulated to
grow and enter development into primary,
secondary or antral follicles (Skinner, 2005).
By this time follicle has reached the pre-antral
stage, the oocyte has enlarged considerably,
synthesized the extracellular zona pellucida
and is surrounded by proliferating granulose
cells. The average diameter of the preantral
follicles collected from all treatments ovaries
was 96.9 £ 10.9 pm. The supplementation of
FSH in the culture medium did not increase
the average number of the preantral follicles
in all treatments (whole, partially-cut and
hemi ovaries) indicated that the recruitment
and development of primordial into the
preantral follicle do not depend on FSH. This
result was in line with the previous result of
Kreeger et al. (2005) who reported that the
development of primordial follicles into the
preantral follicles did not depend on FSH.

However, the ovaries cutting
treatments (partially and completely cut)
were significantly influenced the average
number of collected preantral follicles.
Thomas et al. (2003) reported that culture of
whole ovaries is subject to anoxia, depletion
of nutrients and accumulation of metabolites
leading to necrosis particulary in the
medulla region. In this research, the number
of preantral follicles isolated from whole-cut
and 2 hemi ovaries were significantly higher
than from the whole ovaries which indicated
that cutting treatment (either partially or
completely-cut) allowed the supply of
nutrient and oxygen maintained sufficiently.

Follicles isolated enzimatically
combined with mechanically method could
maintained the intact preantral follicles
structure consisted of oocytes surrounded by
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multilayered granulosa cells, basal membrane
and some theca cells. Demeestere et al. (2002)
reported that using the same culture system
the percentages of preantral follicles
developed into the antral follicles were 24.1%
from the enzimatically and 62.3% from the
mechanically isolated follicles. The intact
preantral follicles collected were further
cultured using the same system as employed
for the ovarian culture. After 8 days cultured
in microdrops DMEM with and without FSH,
some of the preantral follicles grew and
developed to the antral follicles (estimated as
21 days ovary). And normally, follicles
develop to the large antral stage containing
fully grown oocytes by 18-24 days after birth
(Eppig et al, 2002; Skinner, 2005). The
percentages of preantral follicles developed to
the antral follicles was higher in medium
with FSH compared to without FSH.

FSH has been reported to be critical
for continued development of late preantral
follicles (Andreint et al., 2004) and early antral
follicles (Spears et al, 1998). In serum
supplemented cultured of two layered
secondary follicles isolated from immature
mice, FSH was critical for follicles survival,
growth and antrum formation (Kreeger et al.,
2005). Two-layered secondary follicles were
FSH responsive, while the multilayered
secondary follicles were FSH dependent
(Kreeger et al., 2005). Cortvrindt et al. (1997)
reported that supplementation of 100mUI/ml
FSH in in vitro culture promoted the survival
of follicles and oocyte maturation. While in
multilayered secondary follicles (follicles with
several layers of granulosa cells surrounding
the oocyte), supplementation of 100 mUI/ml
FSH produced the maximum rate of growth
(Nayudu et al., 1992). During this final stages
of antral follicle development, the oocyte
become competent enough to resume the
meiosis process (Zheng & Dean, 2007) and
prior to ovulation, a LH surge causes nuclear
maturation, culminating in the completion of

the first meiotic division and extrusion of the
first polar body, followed by re-arrest at the
metaphase of meiosis II (Hutt & Albertini,
2007). Metaphase II of oocytes is mature stage
that competence to be fertilized by
spermatozoa. However, in this experiment,
only 16.7% of oocytes from the antral follicles
cultured in DMEM supplemented with FSH
that could reach maturation stage
(metaphase-II). Therefore further research
should be done to increase the number of
both the preantral follicle develop to the
antral follicles and the number of oocytes
reached maturation stage by improvement of
the culture system.

CONCLUSION

The supplementation of FSH in the
culture medium did not increase the number
of preantral follicles, but significantly
increased the number of antral follicles. The
ovary cutting treatment significantly
increased the average number of collected
preantral follicles.
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