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ARTICLE INFO ABSTRACT
Arsicls history: Objective: To investigate whether Vigna unguiculata (V. Unguiculata, V1) shls 1o raduced
Rm'ﬂn.h.n sood oxidative stress in cardine and modulate the amta estrogen receptor— B of ovariectomized

Aocepted rats. Methods: Thirty femele Wistar mis were divided into 5 groups (n=F6); conirol {sham)
Avadlabde caline group; ovariectomy group (OVX)E: OVX + Y1, (05 mg/kg); OVX + VU, (2.5 mg/kg); and OVX
+ YU, {5 mg/kg). The administration YU was started 28 days after surgery following 30 days
later, Cardiae malendisldehyde (MDA) and supesvride disnmitase (301)) levels were measured

Keyworda: colorimetrically. Estrogen receptor— B in the aorta was analyzed immunehistochemieally.
Antioxident Bawults: Level of MDA was ignificantly higher in the VX group compared to the eontml group
Agrta {P< 0.05), but the level of SOD was significantly lower. The level of MDA waa significantly
Eatrogen receptor lower in OVX + VU compared with OVX group (P<0.05), to reach tha leval at a control group in
Heart OVX + VI, Adminisnarion of Y1 significantly increases the level of SOD compared with OVX
Cridative stroes group (P<0.05}, to reach the level at a coutrol grop in third dose of VU (P>0.05). The level of

estrogen receplor— B was significantly decreased in the OVX group compered to the control
goup {P<0.05), OVX + Y1, could significently incresse the level of estrogen receptor—
compared to OVX group {P<0.05), to reach a level in the control group (P>0.05). Conclnaiomna:
V. ingdcnlota is an altemative therapy in decreasing cardiae exidative sireas in ovariectomized
rats. Besides, high deae of V. unguiculaia also able to incresse acrta estrogen receptor— B
expression in evarisctomized rats.

] At the cellular level, reactive oxygen species (ROS) may
1. Introduction act as second messengers in variouns signal transduction

Cardio T A s s iR eas and elicits a wide spectrum of responses ranging from
e o b st i i o proliferation of growth, or differentiation, arrest to
. ] [1-51. The mochanisms underlying ~ PeTe#CeCE, and cell death by activating several major
I usal women have not heen  518naling pathways. The intensity and duration of the sireas
elucidated completely, but can at least be partly explsined well as the cell type involved are impartant factors
iy the buefial affsot o et o lat 4.6, Previous 1 G€termining which pathways are activated, and the
studies showed that estrogen suppressed oxidative stress prstcaln ol eI, Omceise st ss:pl i an It

and infl tion in the Loaf7-51, rale in the pathogenesis of vascular discaze via several
mechanizms such as endothelial dysfunction, inflammation,
*Coereupanding auther: Etik Khusnipot] , Midwifary Master Study Propramms, eell migration, growth, and apoptosiallil

F”ﬂt’".u_&hﬂ%"ﬂ"mﬁ'”ﬂ"n‘ e Estrogen effects on the cardievascular system are

E—nwdl:
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mediated by two different cestrogen receptor (ER) subtypes,
estrogen receptor— a and —§ , which are encoded by
different genes, possess a similar domain siructure, and are
activated by the non—selective ER agonist 17b—estradiol in
cardiac myocytes and vascular cells12-15], Thess receplors
are expressed in endothelial cells, smooth muscle cells, and
marrophageal16-19], Several clinical studies reported the
beneficial effects of estrogen replacement therapy (ERT) on
the ineidence of cardiovascular diseases in postmenopausal
women[20l. In contrast, other clinical trials, conclude no
beneficial effects of ERTI2, 2], Thus, the efficacy of ERT
on cardiovascular disease is siill coniroversial in clinical
settings.

Cowpea (Vigna unguiculata (L) Walp.) (F. unguiculata,
VU) kacang tunggak, Indonesian name) was recognized as
a potential source of good nutritional propertica based on
protein and other nutrientsf83-25], The whole seeds have been
reported to contain about 0.18%—0.59% tannins, phenolic
acida, auch as p—hydroxybenzoic acid, protocatechuic acid,
2,4—-dimethexybenzoic acid, and cinnamic acid derivatives,
such as p—coumaric acid, caffeic acid, cinnamic acid
and ferulic acid(26-28l. Previous studics showed that the
cardioprotective patency of V. unguiculata in preventing
cardiovascular diseases and this effect in atiributed to
the presence of antioxidanta of the flavonoid fraction of
V. unguiculata leaves29), This study aimed to determine
whether V. ungniculata able to reduce oxidative siress in
cardiac and modulate the aorta estrogen receptor— 8 among
ovariectomy rats,

2, Material and methods
2.1, Animal

Thirty, 12 weeks old, virgin female Wistar mais, 1502 500
gram were obtained from LPPT, Gadjah Mada University,
Yogyakarta, After acclimatization for a week, the rats were
divided into five groupe (=6) including control (sham) group;
ovariectomized (OVX) group; and OVX + V. unguiculata—
treatment groups, The contrel rats cither had bilateral
ovariectomy (OVX group) under ketamine anesthesia. The
rats in the test group had bilateral ovariectomy. The cortrol
Tats were given (0.5 mL of distilled water. The test rats were
given low doee: 0.5 mg'kg (OVX + VU); medium dose: 2.5
mg/kg (OVX + VU, and high dose; 5 mglkg (OVX + VU, of
V. unguiculata topped up to 0.5 mL of distilled water. The
adminisiration VU was started 28 days afier ovariectomy.
The teat and control rats were oral gavaged with 0.5 mL
V. unguiculara or water at approximately 9:00-10:00 am
everyday for 21 days. Daily measurement of body weight and

the total food inteke was reconded,
2.2. Ethics

All the experiments were approved by the Brawijaya
Viisvassity Kilin Commities and the Teaching end Hesearch
Committee and followed the National Institute of Health
Guide for the Care and Use of Laboratory Animals.

2.3, Ovariectomy

Animals were anesthetized (Ketamine 120 mg/kg + Xylazin
20 mgfkg, and a small shdominal incision was made, The
ovaries were then located, and a silk thread was tightly tied
around the oviduct, including the ovarian blood vessels. The
oviduct was sectioned and the ovary removed. The skin and
muscle wall were then suiured with silk threado],

2.4, Extraction provedure

One hundred grama of V. unguicwlata (cowpea) varieties
KT-6 were obtained from market Klungkung, Nusa Penida,
Bali. V. unguiculata seeds dried until the moisture content
is free, then ground inte powder. Cowpen powder weighed
up to 100 grams, then put in a glass Edenmeyer flask (1 L.
Cowpea powder soaked with 900 ml. of ethanal (96%) and
shaken 1mtil completely mixed. The mixture was allowed to
stand for 1 night to settle. Upper layer containing ethanol
and dissolved active substance repeatedly taken later moved
in svapearntion flask, Pumpkin evaparation mounted on the
evaporator and water bath is filled to the brim. The tools
were installed and given the flow of electricity. Ethanol
solution waa allowed to evaporate on evaporation flask and
allowed to finich dripping on the reservoir flask ¢+ 1.5 te 2
hours to 1 pumpkin), Extraction results put in plastic bottles
lglass and stored in the freezer. Genistein content was
measured using Liquid Chromatography Mass Spectrometry.

2.5. Malondialdehyde analysis

Levels of malondialdehyde (MDA) in whole candiac tissue
were measursd by rencton with thiobarbituric acid (TBA)
compound. Cardiac tissues at 100 mg were pulverized in
a cold mortar. Add 2 ml. of phoaphate buffer, 100 L TCA
10%, 250 p L HCl, 200 1 L Na—Thio Barbiturates into the test
tube and homogenized using a vortex. The test tube was then
heated in a water hath at temperature of 105 C and then
centrifuged. The supernatant shsorbance was read using »

spectophotometer at a wavelength of 532 nm.



(PDFNLEBA+ - T x¢24°%)

Euk Khesnevati et al i Asian Paefic Jowrmal of Reproduction (2004)262-267

2.6, Anolysis of superoxide dismgose

The principle auperoxide dismutase S0D) analysia is the
reaction between xanthine and zanthine oxidase produces
superoxide radicals. Superoxide radicals will reduce NBT
(nitroblue tetrazolinm) into purple formazan. 30D can mhibit
NBT reduction through reaction with superoxide radicals
that produce 0, and H20,. 30D} concentrations were then
determined uaing a standard curve of S0D.

2.7. Analysis of esirogen receptar— fi

Immunohistochemical (THC} staining was carried out to
see the expression of estrogen receptor— P in the aorta.
Slides were deparaffinized using xylene and dehydrated
using aleohol series. The slides were immersed in citrate
buffer of pH 6 and heated in a watesbath at temperaiure of
95 C for 20 minutes. After the alides were blocked using
L0, 3% in methanal for 15 min endogenous blocking, they
were then washed with PBS and blocked back with a sniper
and incubated for 60 min. Furthermore, the primary
antibody( B —estrogen receptor) was added in PBS + BSA
0.2 % and incubated overnight in 4 'C. Once the slides were
washed with PBS, they were then incubated with biotinylated
universal secondary antibody for 60 minutes at room
temperature. Incubation of the enzyme SA-HRP (Streptavidin
Horseradish Peroxidase) was performed for 40 minutes at
Toom temperature, and then DAB (Diaminobenzidine) was
added with a ratio of DAB chromagen: DAB buffer = 1:50
for 10-20 minutes. After the slides were washed with PBS
and distilled water, they were counterstained with Mayer's
Hematoxilin for 5-10 minuies at room temperature, The

Table 1

The level of MDA and 30D of administered groups and control rats.
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glides were mounted and observed. Estrogen receptor— B
that appears in mt aortic endothelial cells were observed
with a light microscope 400x magnification and the
percentage caleulated uzing photo detslide and OLYMPUS
software.

2.8, Statistionl analysis

Data are presented as mean + SD and differences between
groups were analyzed using one—way ANOVA with 8P5S8 17.0
statistical package. Post Hoc test was used if the ANOVA was
significant. P<0.05 was considered statistically significant.

3. Resultz

In order to know the level of V. unguiculaie we performed
Liquid Chromatography Masa Spectrometry. The level of

genistein in the ethanalic extract of V. unguiculma seed is
2928 p pgfpram.

Table 1 shows the levels of cardiac MDA and 50D in the
OVX group and OXV supplemented with V. unguicudaza, The
level of cardiac MDA was significantly higher in the OVX
group compared to the contrel group (P<0.05). The level of
cardiac MDA was significantly lower in OVX + V1J compared
with OVX group (P<0.05), to reach the level at a control
group in second dose of VU. The level of cardiac SOD was
gignificantly lower in the OVX group campared to the control
group {P<0.05). Administation of VU significantly increases
the level of cardiac SOD compared with OVX group (P<
0.05), to reach the level at control group in third dase of YU

E>0.05).

Vigna unguiculata—administered groups

Parameters Control o =

OvX OVX + VLU, OVX + VU, OvX + YU,
MDA inmol/mL) 056.917£2.923 85.667£5.401° 58.167+3.008" 63.583£2.923" 69.417+1 882"
SO0 (Uimly 5.085%0.248 3.178+0.236" 4. 169+0.200™ 449320451 517820601

ER- B i) 59.303%6.204 46.217+4, 528"

46,6892 976 48.793%6.235 56.527+8,203"

Note: values are |Il't'.‘i4‘|l[l‘|] as mean £ 80; "P<.05; in COMPArison with control Eroup: “Pe005: in comparison with OVX groups: P<(L05: in

l'n]l!pz!li-ml with first dose administered Sroups; 'Iz”Cl]_{Jﬁ'_ in rulnpuj'izul] with second dose administered Zroupsg MDA: l]liiILII'ILliEJJIlI'l'I_'.IIt': =00

superoxide dismutase; OVX: ovariectomy; nmol/mL: nanomol/mililitter; UlmL: unit/ mililitter; VU: Vigno unguiculata.

fof Pt L el p

i) ¥ LELEY
5 q E : .-% | 1 :
I"igu re 1. The 1-1pl'1-.~a.-inll. of estrogen receptor— 3} of administered EROUPS and control rats.
The expression of estrogen receptor— 3 in control sham) group (A) ovariectomized (OVX) group (Bi; low dose (C); medium dose (Di; and high dose

(El. A and arrow in the |l;2.l||'t' indicated endothelial cells that EXpPress of eslrogen receplor— 3 (hrown color in ||'|H'|t'll.-ij-. B and arrow in the ﬁ;lll'l‘

indicated endothelial cells that not express of estrogen receplor— B.
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Table 1 and Figurel show the level of estrogen receptor—
in the control group and treatment groups. The level
of B —eatrogen receptor was significantly decreased in
the OVX group compared to the control group (P<0.05).
Treatment to VU {third dose) could significantly increase
the level of estrogen receptor— 8 compared to OVX group
(P<0.05), to reach a level in the control group (P>0.05).

4. Digcossion

MDA is one of the main products of lipid peroxidation
which can refleet the degree of lipid peroxidation and
indirectly reflect the degree of oxidative atress in cells. The
level of cardiac MDA was aignificantly higher in the OVX
group compared to the control group. The level of cardiac
50D was significantly lower in O¥X + VU compared with
OVX group, to reach the level at a control group in second
dose of YU. This finding clearly show that ovariectomy
inerease oxidative stress and reduced enzymatic antioxidant
activity. In ovariectomized rats there was an increase in
supercxide anion production and the increased protein
expreasion of NADPH oxidase subunits, as gp9lphox and
p22phox. Superoxide radieal, is relatively less damaging
themselves, but they can form other apecies such as
hydroxyl radical that can initiate lipid peroxidation(31], 30D
can remove superoxide radical anions and protect cells from
damage. SOD activity can indirectly reflect the ability of the
cell to remove superoxide radical.

The level of cardiac MDA was significantly lower in OVX
+ ¥U compared with OVX group, to reach the level at a
control group in second dose of ¥U. Administration of ¥U
significantly increases the level of cardiac 500 compared
with OVX group, to reach the level at a contrel group in third
dose of VU. This finding indicated that V. enguiculaia act as
antioxidart by modulation of SOD activity. Our study showed
that genistein level in VU was 29.28 | g/gram. Most previcus
studies indicate that treatment with genistein improves the
antioxidant status in tissues, as reflected by increases or
prevention of loss of intracellular GSH levels, by decreased
oxidized glutathione to GSH ratios, or by restoring levels of
lipid peroxidation. This rale of genistein is also confirmed
in soy—deficient diets, which cause mitochendrial levels of
gluiathione to decrease as a remult of increased production of
Teactive oxygen species [32-361.

Estrogen receptor— P has been implicated in the vascular
muscle cells antiproliferative effects of estradiol during the
Tepair response to vascular injury in hoth genderal37. In this
study, the level of § —estrogen receptor was significantly
decreased in the OVX group compared to the control group.
This finding indicated that hypoestrogen due to ovariectomy
inhibit expression of estrogen receptor— 8 in the aorta.
Treatment to VU hird dose) could mignificantly increase the
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level of estrogen receptor— 8 compared to OVX group, to
reach a level in the control group, Genistein in ¥, unguicudaca
will bind to estrogen receptors, thereby exerting estrogenic
effects. Evidence suggests that genistein exhibits a potency
gimilar to that of 17 B —estradiol, acting via an estrogen
receptar dependent mechanism{3t, ). Genistein has a higher
affinity for estrogen receptor— 8 that is highly localized in the
vascular treefdn, 411

In conclusion, the present data suggesting that V.
unguiculata is an altemative therapy in decreasing cardiac
oxidative stress in ovariectomized rats, Besides, high dose
of V. Unguiculata also able to increase aorta estrogen
receptor— B expression in ovariectomized rats,
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