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Olah raga sebagai Salah Mt—dl
Satu Bentuk Aktivitas Fisik
xembali seperti sedia kala. [

- Pula dengan gaya hidup warga metropolitan, kembali seperti semula. Pola
=" x=mbali pada konsumsi bahan pangan tinggi lemak dan rendah serat. Kebiasaan :
= -%ox masin berlanjut. Stres karena pekerjaan masih sering menghantui. Mobilitas Ib!
= == =0 didominasi dengan sarana kendaraan bermotor dibandingkan dengan ‘ oy @
= sik seperti berjalan kaki.
nya kita meninjau ulang gaya hidup ala metropolitan tersebut. Gaya hidup Penasihat : Prof DR A 4 Loed-
an keseharian sebagian besar warga kota besar seperti Jakarta. Padahal,
etanui bahwa gaya hidup yang demikian ini akan berakibat pada semakin Pemimpin Re"""jf:
va prevalensi penyakit kardiovaskular. Bukan hanya prevalensinya, kasus- | Prof. Dr. Pumawan Junadi, MPH, Pho
= PEnvakit kardiovaskular juga terjadi pada usia yang lebih muda dibandingkan Wakil Pemimpin Redaksi -

13nun sebelumnya. Prof. DR. Dr. Nasfin Kodim, MpH
an untuk selalu menerapkan gaya hidup sehat sudah digembar-gemborkan

; ; Staf Redaksi :
% kalangan, termasuk pemerintah dan lembaga swadaya masyarakat. Anjuran DX, Gita Nurul Hidayah, D, Robiah K

2nan telah meninggalkan kita. Semarak Hari Raya ldul Fitri pun perlahan mu-
Pemudik kembali ke kota. Pegawai kembali bekerja. Pedagang kembali
barang dagangannya. Jalan-jalan raya di kota besar kembali padat. ‘

.

- oola makan, menghentikan kebiasaan merokok, melakukan aktivitas fisik, | Dr Dizh Martina, Dra. idayati viah
= hindari stres sudah kerap didengar. Bahkan, pemerintah sudah sejak 1948 | Dr. Julia Respatiasih, Dr. Kholisah Nas
- e 3N 9 September sebagai Hari Olah raga Nasional (HAORNAS). Olah raga di si- Or. Laurentius A, Pramono, Dr. Resutz

3kup dua jenis, yakni olahraga kompetisi dan olah raga sebagai aktivitas fisik. Dr. Tiara Artikasih Abdi
dato HAORNAS beberapa tahun lalu, Presiden Susilo Bambang Yudhoyono Redaktur Bahasa : Dra. Wachy.n
¥an bahwa kecintaan masyarakat akan olah raga masih perlu ditingkatkan. Sekretaris Redaksi : Drh. £ndah i

itulah, pemerintah terus mendorong dilakukannya kegiatan olah raga, baik di | Artistik : Nanung Haryanto, Rycko Ind

2 sekolah, kantor-kantor pemerintah dan swasta, maupun di tengah-tengah )
. kat. " Direktur Utama : A, Widagdo

i masya-ra al, . Direktur : lke Lestari, ST

“=fan pemerintah dan swasta dalam memajukan olah raga, khususnya olah raga Iklan & Promosi : Yusman Aldilah, S Sos Tuty Eifia, S+
<5223 bentuk aktivitas fisik, semakin nyata saat ini. Hal ini terbuktj dengan semakin Andriansyah, SE; dan Endang Kusnaran
“=7y2x klub senam seperti senam Jantung sehat, senam diabetes, senam osteoporosis, Distribusi : Eﬂdﬂf‘g KUS”:;B‘”

=0againya. Peran ini semakin terasa dengan pemberlakuan Hari Bebas Kendaraan | Keuangan : Andr Sentosa, Muyaci

~tor setiap minggu ke-2 dan ke-4. Pada hari-hari tersebut, kendaraan bermotor

Koresponden : Drs. Zainul Kamal (Yogyakarta
melintas di Jalan Thamrin dan Sudirman. Sebaliknya, masyarakat bebas meng- | Dr. Darmono S5 (Semarang),

2n Jalan tersebut untuk berolah raga. Peran pemerintah juga dapat dilihat dari Dr. Dwicha Rahmawansa S. (Surabaya)
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3 Alteration of Ossification Rate on

Fetal Humerus and Femur Swiss
Webster Mice (Mus muculus) as
the Teratogenic Effects of Gadung
(Dioscorea hispida Dennst)
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Abstract

Background: On every 100 g dry tuber of gadung (Dioscorea hispida) contai i ly 0.45

% diosgenin. Methods: Pregnant Swiss Webster mice (Mus musculus) were given si

Ll
ngle dosage dried

tuber of D. hispida which were equivalent with 20, and 40 mg/kg body weight (bw) diosgenin by
gavage on gestation day (GD) 6 and 11, whereas the control group were administrated sterilized dis-
tilled water. The dams were killed by cervical dislocation on GD 18, and then were dissected for fetal
observation. Humerus and femur bone developments of the obtained fetus were measured after
staining with Alizarin Red 5. Results: Ossification length rate of femur increased by 40 mg/kg bw
treatment on GD 6 and 11, meanwhile only on GD 11 ossification length rate of humerus influenced to
increase after 40 mg/kg bw treatment. Generally ossification width rates were not influenced by D.
hispida treatment. Conclusion: Administration the single dosage of dried tuber of D. hispida which is
equivalent with diosgenin 40 mg/kg bw by gavage on GD 11 of mice influence significantly to increase
ossification rate trough the acceleration of epiphyseal osteogenic activity in the fetal humerus and

femur.

P

Key words: Dioscorea hisp in, mice, h

Abstrak

femur, ossification

Latar belakang: Pada setiap 100 g umbi kering Gadung (Dioscorea hispida) mengandung sekitar

0,45% diosgenin. Metodologi: Mencit (Mus muscul

Jus) Swiss Webster diberi dosis tunggal umbi kering

D. hispida yang setara dengan 20, and 40 mg/kg berat badan (bb) diosgenin secara gavage pada umur
kebuntingan (UK) 6 dan 11 hari, sementara kelompok kontrol hanya menerima pelarut air destilata
steril. Induk mencit dibunuh pada UK 18 hari dengan cara dislokasi leher, lalu dibedah untuk penga-
matan fetus. Perkembangan humerus dan femur fetus diukur setelah sebelumnya diwarnai dengan
Alizarin Red 5. Hasil: Laju panjang osifikasi femur meningkat akibat berlakuan 40 mg/kg bb pada UK 6

dan 11 hari, sementara hanya pada UK 11 hari laju panjang osifikasi humerus meningkat setelah men-

dapat perlakuan 40 mg/kg bb. Secara umum, laju lebar osifikasi tidak terpengaruh oleh perlakuan D.
hispida. Kesimpulan: Pemberian secara gavage dosis tunggal umbi kering D. hispida yang setara dengan
diosgenin 40 mg/kg bb pada mencit UK 11 hari nyata meningkatkan laju osifikasi melalui percepatan

KADlﬂZ, DESIANA FITRI! ; aktivitas osteogenik epifisis pada humerus dan femur fetus.
RIKA YUNIAR TANJUNG!, Kata kundi: Dioscorea hispida, diosgenin, mencit, humerus, femur, osifikasi
AND YENI PUSPA!
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Introduction
adung (Dioscorea hispida Dennst) is a
climbing plant which is well distribut-
ed and easy to find in Bengkulu,
Sumatera, Indonesia. It was reported that
tuber of the plant contains average 0.45 %
diosgenin [C57H4;03), @ steroidai saponin,
on every 100 g dry tuber,’ (Sutarno and
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(Aceng Ruyani dkk., Medika 2011, Tahun ke XXXVl No. 9, p. 596-603)

Atmowidjijo, 1998). Diosgenin were tested
on preimplantation development of mouse
embryos. It caused embryonic arrest at about
the 16-cell stage, and the influence was not
reversible by mevalonic acid. Meanwhile
cholesterol was able to rescue 50% of the
embryos but the effect of Diosgenin could be
non-specific and probably caused by its entry
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into the plasma membrane (Surani et al.,
1983). Estrogenic action of diosgenin on the
mammary epithelium of ovariectomized
(OVX) mouse has been reported. Diosgenin
when administered at the dose levels of 20
and 40 mg/kg body weight (bw) for a period
of 15 days stimulated the growth of mam-
mary epithelium. This was indicated by the
increase in DNA content, increase in number
of ducts and appearance of terminal end
buds. There was a significant increase in the
mammary development scores in the pre-
sence of diosgenin. Concomitant treatment
of estrogen and diosgenin showed augmen-
tation of estrogenic effect of diosgenin espe-
cially at the higher dose level (40 mg/kg bw).
Diosgenin showed a lack of progesterogenic
action as was apparent from the absence of
alveolar development even in the presence of
2xogenous estrogen (Aradhana, 1992).
Diosgenin present on Trigonella foenum
znd other plants has been shown to suppress
nflammation, inhibit proliferation, and in-
duce apoptosis in a variety of tumor cells, but
through a mechanism that is poorly under-
stood. Diosgenin suppresses proliferation,
nhibits invasion, and suppresses osteaclasto-
2enesis through inhibition of NF-kappaB-
equlated gene expression and enhances
=poptosis induced by cytokines and chemo-
“herapeutic agents (Shishodia and Aggarwal,
2006). The antiosteoporotic activity of the
20% EtOH fraction of the water extract of
“nizomes of Dioscorea spongiosa and methyl-
crotodioscin, its major constituent, were ex-
=mined in the model of postmenopausal
cone loss using OVX rats or mice. After 6
veeks treatment, the proximal tibia of rats or
mice and the distal femora of mice were
scanned by peripheral quantitative computed
romography (pQCT). The 90% EtOH fraction
100 mg/kg/bw) significantly inhibited bone
255 1n bone mineral content (BMC) and bone
T neral density (BMD) in total, cancellous and
“ortical bones, and the decrease in bone
strength indexes induced by OVX, without
sde effect on the uterus (Yin et al, 2004).
“urthermore it was reported that Diosgenin
vnich was extracted from the root of
~/oscorea villosa, has been reported to
Zzmonstrate an opportunity for medical
=oplication. Vascular endothelial growth
‘actor-A (VEGF-A) plays an important role in
cone-related angiogenesis, a critical process
~ccurring during bone formation and fracture
~=2ling. Diosgenin up-regulates VEGF-A and

“romotes angiogenesis in preosteoblast-like

cells by a hypoxia-inducible factor-1
dependent mechanism involving the
activation of src kinase, p38 MAPK, and Akt
signaling pathways via estrogen receptor
(Men et al., 2005). It was also reported that
diosgenin inhibits melanogenesis by acti-
vating the PI3K pathway, and also suggests
that diosgenin may be an effective inhibitor
of hyperpigmentation (Lee at al., 2007).
Based on mentioned above indicated that
diosgenin is a futuristic natural product with
the opportunity for medical application.

Meanwhile at the level of morphological
and histological observation, Sugiyanto
(1993) concluded that diosgenin is toxic
substance and has a slight teratogenic effect
on the developing mice fetuses. Furthermore
this study was aimed to understand alteration
ossification rate of fetus limb as the terato-
genic effect of diosgenin in mice.

Material and Methods
Preparation Dry Tuber of D. hispida

Fresh tubers of D. hispida were collected
from the local official authority of agriculture
in Rejang Lebong district, Bengkulu province,
Indonesia. The fresh tubers were washed
clearly, cutting to be smaller pieces, and then
dried at 68.3°C for 72 hours (Desrosier,
1998). The dried tuber of D. hispida was
crushed to be finely flour, filtered using the
180 mesh size, and stored at -4°C ready to
use as tested material.

Experimental Animals

Swiss Webster mice (Mus musculus) were
used as experimental animals. Rearing the
animals ware done in a room at 23-27 °C and
83% humidity. Food and water were given ad
libitum. When female mice achieved their
sexual maturity (10-12 weeks old) they were
mated with a male (1:1). A vaginal plug de-
tected on the following morning was defined
as day 0 of gestation (Sudarwati et al,, 1995).

Dosage and Sample Collection

It was reported that each of 100 g dry
tuber of D. hispida contains diosgenin
approximately 0.45%, the remaining sub-
stances are carbohydrate 88.34%, protein
5.28%, and lipid 0.23% (Sutarno and
Atmowidjijo, 1998). Aradhana (1992) report-
ed that effective dosage of diosgenin in mice
is 20-40 mg/kg bw. Equivalent with single
dosage of diosgenin 20 and 40 mg/kg bw,
were given by gavage on gestation day (GD)
6 and 11, whereas the control group were

_ACENG RUYANI, BHAKTI KARYADI, ABDUL KADIR, DESIANA FITRI, RIKA YUNIAR TANJUNG, AND YENI PUSPA.  596-603
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Malformation in mice after

administrated sterilized distilled water. The
dams were killed by cervical dislocation on
GD 18; their fetuses were isolated, weighed,
observed for morphological malformation,
and then fixed with alcohol 96% during one
week for skeletal staining.

Skeletal Staining

The fixed fetuses were stained by 0.01 %
Alizarin Red S on 1% KOH to make color of
ossified part of the bones were red. Calcium
forms an Alizarin Red S-calcium complex in
chelating process, and then it was deter-
mined as ossified part of the fetus skeleton
(Conn et al., 1960; Ruyani et al., 1991).

Humerus and Femur Measurement

Humerus and femur bones were isolated
from the stained bone fetuses, and then their
both length and width of ossified parts were
determined below:

(1) Length ossified part. Length of bone
(a) was measured between two tips of the
bone by caliper; meanwhile ossified part (b)
was measured on stained (red) area of the
bone using the same caliper. Furthermore
index of length ossified part was determined
by dividing the length of bone with the
ossified part (a/b; Ruyani et al., 1991).

(2) Width ossified part. Cross section was
made at a middle of the bone, and then
obtained ring was measured by micrometer
under the microscope. Diameter of cross sec-
tion (a) and lumen (b) of the bone were used
for calculating width of cross section (A) and
lumen (B) respectively. Width of ossified part
(C) was obtained by diminishing width of
cross section with width of lumen. Further-
more index of width ossified part was deter-
mined by dividing the width of ossified part

dose of 562.5 mg/kg bw in mice. The effect
of diosgenin on the prenatal development of
the mouse embryos has been studied.
Diosgenin was administered daily to pregnant
mice on GD 6 up to GD 13 with the doses 15
mg, 20 mg, and 30 mg per day per mouse. It
was concluded that diosgenin is toxic
substance and has a slight teratogenic effect
on the developing fetuses (Sugiyanto, 1993).
Furthermore this research succeeded in
collecting some 173 fetal mice from 24
pregnant dams as shown in Table 1.
Treatment with the single dosage of D hispi-
da dry tuber equivalents diosgenin 20 and 40
mg/kg bw by gavage on GD & of mice, each
appeared only one (3%) fetal malformation,
contrary the similar treatment on GD 11 did
not cause any morphological abnormality of
the produced fetus. The facts revealed that
treatment with the single dosage of 20 and
40 mg/kg bw in pregnant mice were not
significantly affected to appear the morpho-
logical changes in the resulting fetus. Of
course teratogenic effects of the compound it
is not sufficient if only be studied through the
morphological changes, the next stage needs
to be studied in more detail, such as; anato-
my and histology (Ruyani et al., 1991).
Alterations of ossification rate on
experimental animal embryos commonly are
used in studying teratogenic effect of certain
substance. Ossification is the process of bone
formation, in which connective tissues, such
as cartilage are turned to bone or bone-like
tissue as endocondral ossification (Brighton
et al., 1973). Beside of the other process in-
tra membranous ossification, cartilage is
present during endochondral ossification. It
is also an essential process during the rudi-
mentary formation of long bones, the growth

administration dry tuber of D. with the width of cross section (C/A; Ruyani of the length of long bones (humerus and
hispida which were equivalent etal, 1991). fernur), and the natural healing of bone frac-
with 0, 20, and 40 ma/kg bw tures (Brighton and Hunt, 1986). The ossified
‘1,'059;“'" c:’Y gavagdeon Results and Discussion tissue is invaginated with blood vessels. A
geﬁ‘ztr']%"m:r{ %gijgr:'; wl:é Qin et al. (2009) revealed that diosgenin physiological process involving the growth of
kiledonG 18 did not show any sign of toxicity up to oral  new blood vessels from pre-existing vessels is

determined as angiogenesis. Though there

%5?38;‘ ‘ M?;uwalent | NU“;"g?“Of m;ﬁ Fetus Morphology has been some debate over this, vasculo-
diosgenin | is i
| Matformation Normal genesis is the term used for spontaneous
(mgkg bw) | ) ™ blood-vessel formation, and intussusception
6 | 0 3 33(100) 0 | 3301000 s the term for new blood vessel formation by
l 20 3 29(100) 103) 28(97) splitting off existing ones. Meanwhile angio-
| 40 \ 3 29 (100) ’ 10) " 28(97) genesis is a normal process in growth and
i 0 3 34(100) | 00 | 34(100) development, as well as in wound healing.
2 3 22 (100) 00) | 22 (100) However, lthIS is also a fundamental step in
\ ‘ the transition of tumors from a dormant state
40 3 | 26(100) 0(0) 26 (100)

to a malignant state. These blood vessels
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bring minerals like calcium and deposit it in
the ossifying tissue. Bone formation is a
dynamic process, with cells called osteoblasts
depositing minerals, and osteoclasts remov-
ing bone. This process, termed bone remo-
deling continues throughout life. Bone of the
developing skeleton can be reliably differen-
tiated in whole-mount preparations with
Alizarin Red S staining after fixation (Jensh
and Brent, 1966; Ruyani et al., 1991).

The effects of treatment with 20 and 40
mg/kg bw by gavage on GD 6 and 11 of mice
could be viewed from index of length ossified
part (Table 2 and 4). Obtained data indicated
that 40 ma/kg bw caused significantly to in-
crease the index of length ossified part in fe-
mur on GD 6 and 11 compared 40 mg/kg bw
and the control. Meanwhile the index of
length ossified part in humerus only on GD
11 which was increased significant by 40
mg/kg bw treatment. Furthermore index of
width ossified part in femur and humerus
(Table 3 and 5) were not generally influenced
by 20 and 40 mg/kg bw treatment on GD 6
and 11, except 20 mg/kg bw treatment
caused significantly to decrease the index of
width ossified part in femur on GD 11. Based
on the realities it should be generalized that;
(a) GD 11 is more sensitive rather than GD 6,
(b) fernur bone ossification is more sensitive
rather than humerus, (c) 40 mg/kg bw
treatment is an effective single dosage of

diosgenin to increase ossification rate in mice
embryos, and (e) epiphyseal osteogenic
activity is more influenced by 40 mag/kg bw
treatment rather than periosteal osteogenic
activity. These sensitive period (a and b) in
accordance with the results of research
(Wanek et al. 1989) whom divides the normal
development of limb Swiss Webster (SW)
mice into fifteen stages starting from GD 10
until to 5 days after birth. At the end of GD
11 (stage 4), shoots a member of the distal-
chip flattened shape and form the proximal
part of stalks. Apical ectodermal ridge (AER)
formed visible, and there are sinus marginalis
at a distance of approximately 1-3 cells below
the AER. Furthermore at the end of GD 12
(stage 7), limb bud began to form a penta-
gonal pieces, and the AER seems irreducible.
Stilopodium and zeugopodium would appear
elongated. Condensation of mesenchyme
cells to be finger ridge-4 and 3 was evident,
while the condensing mesenchyme cells will
be the second finger ridge began to form
(Wanek et al., 1989).

patton and Kaufman (1995) explained
pattern of ossification on mice fore- and
hind- limb during a period GD 15-18. The
humerus has a primary centre of ossification
by GD 15, and then this center rapidly extend
along the shaft of the bone to include the
deltoid tuberosity by GD 16. Meanwhile a
small primerly centre of ossification in first

Table 2: Gestation | Equivalent | Number of | Number of stained Length (X+5D)
Length humerus bone develop- day (GD) | with diosgenin dam fetal bone Bond (mm) [a] | Ossified Index
ment in mice after administra- | (mgkg bw) o (mm) [blparl i
tion dried tuber of D. hispida ; ] :
which were equivalent with 0, 6 0 3| 27 3004042 | 1.73+037 | 0.570.07
2, al;\;i 40 mgkg h:svtgtllps. 20 | 3 24 3284031 | 2084038 | 0.63:0.113
genin by gavage on gestation |
day (GD) 6 and 11, and then the | e 29 | 3654062 | 2145052 | 060+0.15%
dams were killed on GD 18. " | 0 3 24 2.9440.17 1704039 | 0.5740.082
o | 2 2574029 | 1244012 | 04950067
e |3 | m | smos | 25600 | 0680
2, b indicated the results of LSR (Least Significant Ranges; Steel and Torrie, 1981) test for lines on the same column.
— J:vt;lem Gestation | Equivalent Number of | Number of stained Length (X+D)
umerus bone develop- day(GD) | with diosgenin dam fetal bone (mm2)[a] | Ossified
ment in mice after administra- (mg/kg bw) e t mp[ﬁt ol
tion dried tuber of D. hispida
whihwere ﬁuiﬂmm o 6 L 0 [ 7 0385000 | 026:009 | 0.7110.152
, an mg/kg ios- | I a
genin by Gavage on gestaton 20 | 3 | 24 035:006 | 0284007 | 0.80£0.13
day (GD) 6 and 11, and then the ' 40 3 | 29 | 040:0.10 | 0.28:0.11 | 0.75:0.163
dams were kiledon GD 18. 11 0 I~ 3 | 24 038010 | 026:008 | 070:0.15%
0 | 3 1 2 0324006 | 0195006 | 0.6040.159
.4 {= 3 | % 052010 | 037:0.10 07110172
3, Bindicated the results of LSR (Least Significant Ranges; Steel and Torrie, 1981) test for lines on the same column.
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= Gestation ' Equivalent | Number of | Number of stained Length (X+SD) Table 4:
E day(GD)  with diosgenin | dam fetal bone g () fal Ossified part | Index [b/a] Length femur bone develop-
K  (mgkgbw) ‘ (mm) [b] ’ ment in mice after administra-
ic : 0 %1 b 296042 1212023 | 0403006 m?cgrmﬂgee;ifwzieﬁfﬂfg, 0
in 20 3 24 2804032 | 1.39£0.25 | 0.59+0.080 20, and 40 mg/kg bs_fvdiosgenfn
;:I e T e 29 2883054 | 175:059 | 0624006 Fg&a;igfdﬂﬂgﬁﬁggndfge
V) 11 ‘ 0 3 24 2474041 1.1940.23 | 0.4940.062 dams were killed on GD 18,
10 20 |2 22 2324019 | 103:002 | 045:006%
D ) i3 26 3231047 | 1913034 | 059:006b |
3l 2.5, Cingicated the results of LSR (Least Significant Ranges; Steel and Torrie, 1981) test for lines on the same column.
1al
b | S e e B oo
w ’ (mgfkgwggs ‘ P il Og‘ﬁmez? [ﬁn ' bl Jstrazon dried tuber of D. hispi-
12 ) i da which were equivalent with
B 5 | 0 | 3 | 27 0.28+0.09 0.20+0.08 ‘ 0.7540.112 0,20, and 40 mg/kg bwa'os-
lo. 20 3 24 0.3140.05 0.24+0.06 | 0.76+0.122 genin by gavage on gestation
sar 40 3 29 0324009 0244005 | 078s0088 | (CD)Eand 1l and then the
ne 11 0 3 24 0.25+0.09 ‘ 0.18+0.08 0.73+¢0.112
. 20 3 2 | 0.22+0.05 | 0114005 | 05140.15b
:r': [ O 13 (3% 03012 028009 | 0730162
% 9 indicated the results of LSR (Least Significant Ranges; Steel and Torrie, 1981) test for lines on the same column.
ig S s2en in the femur by GD 15 and is more  proliferative zone of the growth plates.
e xtensive by GD 16. As stated previously on During embryonic development indicated
ion =D 18 we determined ossified part of fetal  that vascular endothelial growth factor-A
ind . “umerus and femur, so we studied only  (VEGF-A) plays an important role in bone-
the crenatal long bone development. It is well  related angiogenesis and a critical process
ba =ccepted that chondrocytes in the primary occurring during bone formation (Holmes et
=t enter of ossification begin to grow  al, 2007). Further information concerning
“ypertrophy). They stop secreting collagen  two kind of VEGF-A, 137 amino acid (aa) and
27d other proteoglycans and begin secreting 190 aa, in mice can be accessed by number
|'_ = «aline phosphatase, an enzyme essential for  AAMS55477 and AAHB1468 respectively
“vpertrophic chondrocytes (Wu et al., 1997). (NCBI). Although our currently study did not
» “.rthermore they occurs both calcification of apply a protein analysis in order to under-
- 1" matrix and apoptosis of the hypertrophic  stand mechanism of diosgenin in appearing
153 nondrocytes (Rajpurohit et al, 1999).  ateratogenic effect, but some previous similar

- =7ective vascular invasion of cartilage leads  research could be use to explain the phe-
g *o enlargement of hypertrophic zones of  nomenon. For example, (Men et al. 2005)
e zrowth plates and delayed formation of proposed angiogenic signaling pathway
b s=condary ossification centers in long bones  activated by diosgenin in MC3T3-E1 cells,
E Znou et al, 1999). From the results of our Diosgenin up-regulates VEGF-A and pro-
--rrent study, we suggest that administration  motes angiogenesis in MC3T3-E1 cells by
“"e single dosage of 40 mg/kg bw by gavage  means of a HIF-1-dependent mechanism
| . 21 GD 10 of mice influence significantly to  involving the activation of the Akt and p38
& ncrease ossification rate trough the accelera-  MAPK signaling pathways via an estrogen
“on of epiphyseal osteogenic activity in the receptor-mediated src kinase as illustrated in

158 . ‘=alfemur. Meanwhile (Corbiere et al, 2004) Fig 1. Other research revealed that diosgenin |
£ 250 suggested that diosgenin is a plant  which was collected from fenugreek
162 =zeroid which is known to induce apoptosis.  (Trigonella foenum graecum) and other
152 ne facts of this research revealed that the plants, has been shown to suppress inflam-
fea ~'osgenin administration cause to accelerate mation, inhibit proliferation, and induce
4 =ndocondral ossification and it is predicted apoptosis in a variety of tumor cells, but

at shortening of bones is a consequence of through a mecharism that is poorly under-
mn. “=creased chondrocyte proliferation in the  stood. Diosgenin suppresses proliferation,
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Figure 1:
Diosgenin up-regulates VEGF-A
and promotes angiogenesis in
preosteoblast-like cells by a |
hypoxia-inducible factor-1
dependent mechanism involving
the activation of src kinase, p38
MAPK, and Akt signaling
thways via estrogen receptor
(reproduced with permission
from Men et al., 2005).

inhibits invasion,and suppresses osteoclasto-
genesis through inhibition of NF-kappaB-
regulated gene expression (Shishodia and
Aggarwal, 2006).

Our currently research revealed that treat-
ment with the single dosage of dried tuber of
D. hispida which is equivalent with 40 mg/kg
bw by gavage on GD 10 of mice influence
significantly to increase ossification rate
trough the acceleration of epiphyseal osteo-
genic activity in the fetal femur. Mechanism
of the facts should be verified through angio-
genic signaling pathway which was proposed
by Men et al. (2005; Fig.1). Meanwhile physi-
ological and biochemical mechanisms of the
signaling pathway can be explained by
comparing the presence of certain proteins
qualitatively and quantitatively which were
obtained from cells or tissues under different
conditions. This protein approach in the field
of teratology, then called as teratoproteomics
(Ruyani et al., 2004; Ruyani et al., 2005;
Ruyani, 2010). Therefore teratoproteomics
analysis may still be required to understand
the phenomenon, and furthermore obtained
data will be used as a consideration in
implementing the natural diosgenin for some
medical applications.

Conclusion

Administration the single dosage of dried
tuber of D. hispida which is equivalent with
diosgenin 40 mg/kg bw by gavage on GD 11
of mice influence significantly to increase
ossification rate trough the acceleration of
epiphyseal osteogenic activity in the fetal
humerus and femur.
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