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lence
Journal Effect of using tiger nuts (Cyperus esculentus) on nutritional and organoleptic
5 : characteristics of beef burger.
F 1 1, 2*
o E ‘ Irina Vladimirovna Bobreneva™ and Ahmed Adel Baioumy ™’
el Setence Jodrre 1Department of Technology and biotechnology of food products of animal origin,
’ ‘ Moscow State University of Food Production (MGUPP), Moscow, Russian Federation.
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Management and Industrial Estate Crop Production, Politeknik Negeri Lampung,
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Estate Crop Production, Politeknik Negeri Lampung, Indonesia
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Assesment Institute for Agricultural Technology,

Malang, East Java, Indonesia. 2Postgraduate Program,
Faculty of Agriculture, University of Brawijaya, Malang,
Indonesia.

Departement of Agronomy, Faculty of Agriculture, University of Brawiajaya, Malang, Indonesia.

RESEARCH ARTICLE  BIOSCIENCE RESEARCH,201815(3):1449-1455 OPEN
ACCESS

Erythrocytes response to aerobic exercises in aging versus young anemic
women.

1 2 4
Heba M. Mady ™, Hala M E Hamed , Mona M. Taha3 ,Mohammed A. Shendy and

Shawky A. Fouads
1Department of Physical Therapy, Kerdasa Hospital, Giza, Egypt

2Department of Physical Therapy for Cardiovascular, Respiratory Disorders, and
Geriatrics, Faculty of Physical Therapy, Cairo University, Cairo, Egypt

Free Full Text

[PDF

Department of Physical Therapy for Cardiovascular, Respiratory Disorders, and Geriatrics,
Faculty of Physical Therapy, Cairo University, Cairo, Egypt

Department of Physical Therapy for Cardiovascular, Respiratory Disorder, and Geriatrics,
Faculty of Physical Therapy, Cairo University, Cairo, Egypt (permanent). And Associate
prof. at faculty of medical rehab science, Taibah University Egypt

Department Internal Medicine, Kasr Alaini, Faculty Medicine, Cairo University Egypt

RESEARCH ARTICLE BIOSCIENCE RESEARCH, 2018 15(3):1456-1461. OPEN ACCESS

Preliminary studies to clarify the relationship between potassium sulphate
fertilizer and peach fly Bacterocera zonata ( Saunder) infestations in citrus
plantations.

1 1,2 1
Salem S. A.”; EI-Kholy, M.Y. and A. M. E. Abd-El Salam
1Department of Pests and Plant Protection, National Research Center,

.2
Dokki, Cairo, Egypt Department of Biology, College of Science, Jouf
University , Sakaka, Jouf, Kingdom of Saudi Arabia.

Free Full Text
[PDF

RESEARCH ARTICLE BIOSCIENCE RESEARCH, 2018 15(3): 1462-1471. OPEN ACCESS

A correct combination of pruning, spacing and organic fertilizer improve development and
quality of fruit in watermelon cultivar: Case of Ecuadorian littoral
1,2,3¢ 1,4¢

7
Cruzaty ;Bolier Torres Navarrete

1,56

Julio Mufioz-Rengifo ;Ronald  Villamar-Torres ;John  Molina-Villamar

’

’

Matute 1; Diego Ortega-Guevaralz; and Seyed Mehdi Jazayeri 13

1

Secretaria Nacional de Educacién Superior, Ciencia, Tecnologia e Innovacién del Ecuador (SENESCYT),
Whymper E7-37 y Alpallana, EC170516, Quito - Ecuador.
2Departamento Ciencias de la tierra, Universidad Estatal Amazdnica, Km. 21/2 via Puyo -
Tena (Paso Lateral) EC160150, Puyo - Ecuador.
3Departament d’ Ecologia, Universitat d’ Alacant, Carretera San Vicente del Raspeig s/n,
03690, Alicante — Spain.
4Université de Montpellier, 163 rue Auguste Broussonnet — 34090 Montpellier - France.
5 Departamento de Ecologia, Universidad de Barcelona, Gran Via de les Corts Catalanes,
585 08007, Barcelona - Spain.

8 Instituto de Investigacion Cientifica y Desarrollo Tecnoldgico (INCYT). Universidad Estatal
Peninsula de Santa Elena. Avda. principal, EC240150, La Libertad, Santa Elena — Ecuador

" Facultad de Ingenieria Agrondmica. Universidad Técnica de Manabi. Campus
Experimental “La Teodomira”, km 13 % via Santa Ana, EC131301, Santa Ana - Ecuador.

8Departamento Ciencias de la vida, Universidad Estatal Amazdnica, Km. 21/2 via Puyo -
Tena (Paso Lateral) EC160150, Puyo - Ecuador.

9 Institute of Forest Management, Department of Ecology and Ecosystem
Management,TUM School of Life Sciences Weihenstephan, Technische Universitat
Miinchen,85354, Freising - Germany.

0
Facultad de Educacidn Técnica para el desarrollo, Universidad Catdlica de Santiago de

Luz Garcia

1,10 7
;Bella Crespo Moncada ™’ ; Jessenia Castro Olaya  ;Alexis Matute

Free Full Text
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Plant Molecular Biology and Biotechnology Unit, Plant Sciences Institute B22, University of Liege, Sart

Tilman, 4000, Liege - Belgium. = Universidad Técnica Estatal de Quevedo, Km 11/2 via Quevedo — Santo
Domingo de los Tsachilas, EC120501, Quevedo - Ecuador.

Departamento de Biologia, Universidad Nacional de Colombia, Carrera 30#45-03Edif.
476, Bogota D.C. - Colombia.

7  RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1472-1479. OPEN ACCESS\ Free Full Text
[PDF
GCMS analysis of bioactive compounds in n-hexane, ethyl acetate, and methanol extract
of Piper betle L. var. nigra.
1Junairiah, Ni’'matuzahroh and Lilis Sulistyorini

1
Department of Biology, Faculty of Science and Technology, Airlangga University,

Indonesia
Faculty of Public Health, Airlangga University, Indonesia
8 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1480-1486 OPEN ACCESS Free Full Text
[PDF

Eco-friendly dyeing of wool and silk fabrics using mixed synthesized acid and natural
dyes and antibacterial activity for the dyed fabrics

1,2
Fatma A. Mohamed ™’

Department of Dyeing & Printing and Textile Auxiliaries, Textile Research Division,
National Research Centre, 12622 Dokki, Cairo, Egypt

2AI-Qunfudah Center for Scientific Research (QCSR), Chemistry Department, Al-Qunfudah
University College, Umm A-Qura University, Kingdom of Saudi Arabia.

9  RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1487-1493. OPEN ACCESS Free Full Text
[PDF
Iron chelation ability and hematological effect of sappan wood (caesalpinia sappan, 1.)
Extract tablet on iron overload condition o*f rats
Ratu Safitril and Ani Melani Maskoen 3,

Department of Biology, Faculty of Mathematics and Natural Sciences, Universitas
Padjadjaran. JI. Raya Bandung - Sumedang Km-21, 45363, Jatinangor, Sumedang West
Java, Indonesia
2Faculty of Dentististry, Universitas Padjadjaran.Jl. Raya Bandung -

Sumedang KM 21, Jatinangor 45363. Sumedang West Java, Indonesia

Laboratory of Molecular Genetics, Faculty of Medicine, Universitas
Padjadjaran, Jatinangor 45363. Sumedang West Java, Indonesia

Department of Biochemistry and Molecular Biology, Faculty of Medicine,
Universitas Padjadjaran, Jatinangor 45363. Sumedang West Java,
Indonesia

1 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3): 1494-1502. OPEN ACCESS Free Full Text
0 [PDF
Assessment and evaluation of serum laminin and interleukin-6 in schistosomiasis

patients with chronic active hepatitis c
*
TamerE. Mosa1 ’ Hatim A. EL-Bazl'z, Ahmed S. Elharoun3'4, Khaled Hamed5'6,

Ahmed M. Asmaliz, Mostafa Abo—Zeid7
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Biochemistry Department, Genetic Engineering and Biotechnology

2
Division, National Research Centre, Cairo, Egypt Clinical Biochemistry
Department, Faculty of Medicine, University of Jeddah, Jeddah, Kingdom

of Saudi Arabia ~ Microbiology and Immunology Department, Faculty of
Medicine, Menoufia University, Menoufia, Egypt

4
Microbiology and Immunology Department, Faculty of Medicine, University of Jeddah, Jeddah,
Kingdom of Saudi Arabia

5CIinicaI Genetics Department, Human Genetics & Genome
Research Division, National Research Centre, Cairo, Egypt

6Pediatrics Department, Faculty of Medicine, University of Jeddah, Jeddah, Kingdom of Saudi Arabia

Gastroenterology Center, Faculty of Medicine, Mansoura University, Mansoura, Egypt.

11  RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3):1503-1510 OPEN Free Full Text
ACCESS [PDF
Effects of re-feeding on metabolic fuels and enzyme activities in starved Broadhead
catfish (Clarias macrocephalus Gunther, 1864)

1 1 1
Rattanasuda Chaiyachate , Bundit Yuangsoi , Thongchai Champasri , Chamaiporn
Champasri2 and Siripavee Charoenwattanasakl’*
Department of Fisheries, Faculty of Agriculture, Khon Kaen University, 40002, Khon Kaen,
Thailand
Department of Biochemistry, Faculty of Science, Khon Kaen University, 40002, Khon Kaen,
Thailand

12 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3): 15011-1519. OPEN Free Full Text
ACCESS [PDF
Nutritional and sensory evaluation of the ginger emulsion sausage production from
Pangasius bocourti
Ananya Simmalee, Bundit Yuangsoi, Sutee Wongmaneeprateep and Siripavee
Charoenwattanasak*

Department of Fisheries, Faculty of Agriculture, Khon Kaen University, 40002 Thailand

13 RESEARCH ARTICLE  BIOSCIENCE RESEARCH, 201815(3):1520-1527. OPEN Free Full Text
ACCESS [PDF
Effect of bokashi fertilizer on growth and yield of local maize from muna island
under net house treatment in west muna southeast sulawesi, indonesia
Resmanl, Muhammad Tufailal Azhar Ansi2, HaIim2, Makmur Jaya Arma2 and Wa Ode
HarIis3
1Department of Soil Science, Faculty of Agriculture, Halu Oleo University, Southeast
Sulawesi, Indonesia
2Department of Agrotechnology, Faculty of Agriculture, Halu Oleo University,

Southeast Sulawesi, Indonesia
Department of Biology, Faculty of Mathematics and Natural Sciences, Halu Oleo
University, Southeast Sulawesi, Indonesia

14 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3):1528-1541. OPEN Free Full Text

ACCESS [PDF

Chemical constituents and yield ofSimmondsia chinensis plants as affected by foliar
application of gibberellic acid and zinc sulphate

3
Amira K. G. Atteya , Esmail A. E. Genaidy and Hamdy. A. Zahran
1
Horticulture Department, Faculty of Agricultural, Damanhour University, Egypt.

2 . . . S
Pomology Department, Agricultural and Biological Research Division,

National Research Centre, 12622 Dokki, Egypt. 3Department of Fats and Oils,
Food Industries and Nutrition Division, National Research Centre, 12622
Dokki, Egypt
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15 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3):1542-1558. OPEN Free Full Text
ACCESS [PDF

Impact of actosol and yeast extract on productivity and essential oil constituents of
Zinnia elegans plants
*

2
Amira K. G. Atteya  and Abd El-Nasser G. El Gendy

Horticulture Department, Faculty of Agricultural, Damanhour University, Egypt.

2Medicinal and Aromatic Plants Research Department, National Research Centre,
Dokki, 12622, Cairo, Egypt

16 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1559-1567 OPEN Free Full Text
ACCESS [Pﬂ

Amino acid sequences of local isolates of Duck Hepatitis Virus A type 1 (DHAV-1) in
Egypt
1 2* 2
Hanaa A. EI-Samadony , Hoda M. Mekky = and Khaled M. Mahgoub
lAnimaI Health Research Institute, Poultry Diseases and Research Department,
Virological Unit, Dokki, Giza, Egypt.

Department of Poultry Diseases, Veterinary Research Division, National Research
Centre, P.O. 12622 Dokki, Giza, Egypt.
17 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1568-1574 OPEN Free Full Text
ACCESS [PDF

Construction and testing of job satisfaction of physical therapist
questionnaire
Dina Mansour Tawfic, Wadida Hassan Elsayed and Magda Gaid Sedhom
Department of Basic Science, Faculty of Physical Therapy, Cairo University, Egypt.
18 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1575-1582 OPEN Free Full Text
ACCESS [PDF

Sugar manufacturingprocess :risk analysis and mitigation using fuzzy fmea and fuzzy
ahp method
DwiTresnaChoirul Yusuf, Imam Santoso*and Dhita Morita lkasari
Agroindustrial Technology Department,Faculty of Agricultural Technology, Universitas
Brawijaya JI. Veteran - Malang,indonesia
19 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1583-1587 OPEN Free Full Text
ACCESS [PDF

Cytokines level and oxidative damages in some egyptian patients with alopecia areata
Sherief Mahdy Husseinl, Ragia Hany Weshahy , Hany Ahmed Shehata 1, Hanan Farouk
Alyz*and Eman Refaat Youness3
lDepartment of Dermatology, National Research Centre, Cairo University, Cairo,
Egypt

Therapeutic Chemistry Department, National Research

Centre,Dokki, Giza,P.0. 12622,Egypt 3Medical
Biochemistry Department, National Research
Centre,Dokki, Giza,P.0. 12622,Egypt
20 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3):1588-1600. OPEN Free Full Text
ACCESS [PDF

Anti-Ulcerogenic Impact of Cannabis Extract On Experimental Induced Gastric Ulcer
1,2*

Neveen Salem and Marwa El-Shamarka

1Narcotics, Ergogenic Aids and Poisons Department, Medical Research Division,

National Research Centre, Cairo, Egypt. 2Biochemistry Department, Faculty of

Science, Al Faisalia, King Abdulaziz University, Jeddah, Saudi Arabia.
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RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1601-1609. OPEN Free Full Text
ACCESS [PDF

Effect of Aerobic Exercise on Depression and Insomnia in Egyptian Geriatrics
Parkinson's Population

1 2
Tamer I. Abo Elyazed , Islam Mahmoud Abd-allah Al-Azab , Moataz Mohamed El
Semaryz, Moshref A.3, Sally Said Abd—EIhamed4 and Amira Mohamed El Gendy5

1
Physical Therapy for Internal Medicine Department, Faculty of Physical Therapy, Beni-Suef
University, Egypt

Physical Therapy for Neuromuscular disorder and its Surgery Department, Faculty of Physical
Therapy, Cairo University, Egypt

Psychiatry Department, Faculty of Medicine (Boys), Al-Azhar University, Egypt
4
Internal Medicine Department, Faculty of Medicine for Girls, Al-Azhar University, Egypt

5
Physical Therapy for Basic Science Department, Faculty of Physical Therapy, Cairo University,
Egypt

22

RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3):1610-1620. OPEN Free Full Text
ACCESS [PDF

Modeling prediction of cation exchange capacity in saline

1 1 2
El-Hassanin™ A.S.,Samak™ ,M.R,Amira,SH.Soliman " ,Maghrabi ,T.and Fatma,M. Abu
EIamaium2

1
Inst .of African Research and Studies, Cairo Univ., Egypt.

2Inst .of Soil, Water and Environment Inst., Agric. Research Center, Egypt.

23

RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1621-1629 OPEN Free Full Text
ACCESS [PDF

Application of new models on concentration heavy metal in soil
1 1 2 2
El-Hassanin, A.S.”, Amira, Sh. Soliman™, Maghraby, T. ~ and Nashwa, M. El-Sheikh

1
Natural Resources Department, Institute of African Research and Studies, Cairo
University, Giza, Egypt.

2
Institute of Soil, Water and Environment, Agric. Res. Center, Giza, Egypt.

24

RESEARCH ARTICLE ~ BIOSCIENCE RESEARCH,201815(3):1630-1637 OPEN Free Full Text
ACCESS [PDF

Screening of hybrid rice tolerance through stimulated condition of drought
stress in rainfed lowland

1* 2 2 .3 )
La Ode Afa~ , Bambang Sapta Purwoko ', Ahmad Junaedi , Oteng Haridjaja  and Iswari
Saraswati Dewi
lDepartment of Agrotechnology, Faculty of Agriculture, Halu Oleo University,

Kendari, Southeast Sulawesi, Indonesia Department of Agronomy and Horticulture,
Faculty of Agriculture, Bogor Agricultural University, JI. Meranti, IPB
Campus,Bogor,16680,Indonesia

Department of Soil Science and Land Resources, Faculty of Agriculture, Bogor
Agricultural Universityll. Meranti, IPB Campus,Bogor,16680,Indonesia

4Center for Research and Development of Biotechnology and Genetic Resources (BB-
BIOGEN), JI. Tentara Pelajar No. 3A, 16111,Bogor, Indonesia.

25

RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1638-1644 OPEN Free Full Text
ACCESS [PDF

Yield of monocrop winter wheat sowing
%

1 2 1 2 1
Demidov A.A" ., Vakhnyi S.P ., Siroshtan A.A ., KhakhulaV.S~ and Gudzenko V.M .
1Mironovka Institute of Wheat named after V.N.Remeslo of the

National Academy of Sciences of Ukraine Ukraine Bila Tserkva
National Agrarian University Ukraine
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26 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3):1645-1652. OPEN Free Full Text
ACCESS [PDF

The effectiveness of azotobacter sp. In increasing grown of local maize and sorghum
in the intercropping system in ultisols
*

1 2 1
Andi Nurmas™ ,La Karimuna , Laode Sabaruddin™, Andi Khaeruni , Muhidin™, Rahayu

Mz, Rachmawati Hasidl and Robiatul Adawiyahl

1
Department of Agrotechnology, Faculty of Agriculture, Halu Oleo University, Kendari
Southeast Sulawesi, Indonesia

Department of Plant Protection, Faculty of Agriculture, Halu Oleo University, Kendari

Southeast Sulawesi, Indonesia.
27 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1653-1660 OPEN Free Full Text

ACCESS [PDF

Effect of herbal mixture on selected rumen and serum constituents in sheep
Al-Azazi, A. SH., Tayeb, F. A. and Baraka, T.A.*
Department of Medicine and Infectious Diseases, Faculty of Veterinary Medicine,
Cairo University, Giza, Egypt,
28 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1661-1665 OPEN Free Full Text
ACCESS [PDF

Citrus reticulata extract as biocides to control Aedes aegypti, the vector of dengue
. 1 - ) . 1
Arif Nur Muhammad Ansori , Muhammad Khaliim Jati Kusala™, Heri Irawan , Naimah
Putril,Amaq Fadhollyl, Annise Proboningratl, Siti Rukmanal, Ine Karnil, Agri Kaltaria
1 2
Anisa” and Hebert Adrianto

1
Faculty of Veterinary Medicine, Universitas Airlangga, 60115, Surabaya, East Java,

Indonesia.
Faculty of Medicine, Universitas Ciputra, 60219, Surabaya, East Java, Indonesia.
29 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1666-1672 OPEN Free Full Text
ACCESS [Pﬁ

The pyraclostobin effect on in vitro rooting of potato tissue culture

1 1 1
Karuniawan Puji Wicaksono™ *, Kuswanto , Paramyta Nila Permanasari™, Akbar Saitama™,
Akbar Hidayatullah Zainiland Edson Begliomini2

Department of Agronomy, Faculty of Agriculture, Brawijaya University JI. Veteran,
Malang East Java, Indonesia
Regional APA R&D Asia Pacific, BASF South East Asia
30 RESEARCH ARTICLE  BIOSCIENCE RESEARCH, 201815(3):1673-1678 OPEN Free Full Text
ACCESS [Pﬂ

Yield potential improvement of upland red rice using gamma irradiation on local upland
rice from southeast sulawesi indonesia
*

Ni Wayan Sri SuIiartinil , Teguh Wijayantol, Abdul Madikil, Dirvamena Boerl,
Muhidinland Muh Tufaila2

1
Department of Agrotechnology, Faculty of Agriculture, Halu Oleo University, JI. HEA
Mokodompit Kampus Bumi-Tridharma, Kendari, Southeast Sulawesi, Indonesia

Department of Soil Science, Faculty of Agriculture, Halu Oleo University, Kendari
Southeast Sulawesi, Indonesia.
31 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1679-1687 OPEN Free Full Text
ACCESS [PDF

Some descriptive characteristics and linear body measurements of Assaf sheep
reared in Southern Sinaiin Egypt

Abd-Allah, S.; M. M. Shoukry; M. |. Mohamed; H. H. Abd- El Rahman and A. A. Abedo
Animal Production Department, National Research Centre, 33 EI-Bohouth Street,
P.0:12622, Dokki, Giza, Egypt.
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32 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1688-1694 OPEN Free Full Text
ACCESS [PDF
Effect of vegetation types on soil erosion in Endanga watershed, southeast
sulawesi, indonesia

. 1* o1 2 1 2
Sitti Leomo™ , Sahta Ginting ™, Laode Sabarudin™, Muh Tufaila™ and Muhidin
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This study was aimed to evaluate the in vitro toxicity of ethinyl estradiol (EE2) in different concentrations
(0; 10; 15; 25; 50 IU/mL) using sperm cells of model organism tropical fish, Barbodes binotatus. Sperm
quality parameters, including mass and individual time of sperm motility (second), viability (%), and
sperm velocity (um/s) were measured by digital inverted microscope and DNA fragmentation of sperm
after exposure to EE2 was examined with fluorescence microscopy.Barbodes binotatus sperm was
collected by stripping then exposed to EE.. The results showed that EE2 exposure could negatively
affect some sperm quality parameters, which might significantly reduce the mass and individual time of
sperm motility, sperm viability and sperm velocity rate of this animal. DNA fragmentation in sperm of
B. binotatus was increased after EE2 exposure compared to the control group. We conclude that
administration of EEz concentration 10 IU/mL decreased mass and individual motility time, velocity,
viability of sperm and increased DNA fragmentation in sperm of B. binotatus

Keywords: Barbodes binotatus ethinyl estradiol, fish, sperm quality.

INTRODUCTION

Over the last 50 years, the use of chemical
pollutants and their releases in the environment
has increased and affected the wildlife, such as
fishes. Industrial development, agrochemicals and
human chemical consumption produce an
increasing amount of chemical pollutants into the
environment, especially in surface water (Lecomte
et al, 2017). Among these contaminants,
estrogenic compound represent a significant
proportion.

Estrogenic  chemicals  synthesized in
pharmaceuticals raise exposure levels of
estrogenic chemical in living things to the naturally
occurring estrogen. The most pronounced effect
occurred in aquatic species that make their homes
in waters with elevated levels of estrogens. Many
researchers have found estrogenic compound in
streams, rivers, and lakes throughout the world,

as well as in the effluent of wastewater treatment
plants in the United States, Europe, Asia, South
America, and Australia. Synthetic estrogens from
contraceptive pills, hormone-replacement therapy
all end up in wastewater and can be discharged
into rivers and lakes (Lundgren and Novak, 2010).
Estrogens have been detected in numerous
studies of wastewater influents and effluents,
specifically estrone (E1), 17B-estradiol (E2), estriol
(Es), and ethinylestradiol (EE2) (Caldwell et al.,
2010).

Ethinyl estradiol is an active component of
drugs including oral contraceptives. This
compound is also used as a cattle growth
regulator and can be used to evaluate the
estrogenic effects on the reproductive system.
Ethinyl estradiol affects the reproductive system
through the mediation pathway of the estrogen
receptor (Metcalfe et al., 2001).
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In fish, E2 promotes spermatogonium to
reform. In some fishes species, high
concentrations of synthetic estrogens produce
inhibitory effects. However, E: itself is unable to
induce all stages of spermatogenesis.
Interestingly, in some species, E: levels correlate
with spermatogenesis and spawning, when
spermatogonia are the main cell type in the
testes. Receptors of reproductive hormones in fish
leukocytes have provided evidence supporting the
role of immunoregulatori for these steroids in fish.
In fish, E2 was injected to inhibit the immune
response (Wang and Belosevic, 1994; Watanuki,
2002), while E: affect the function of fish in vitro
leucocytes (Chaves et al., 2001).

Ethinyl estradiol is distributed on the water
surface as a waste with concentrations ranging
from 1-831 ng/L (Wise et al.,, 2011). The limit of
international bargaining quality standards for EE2
was 0.035 ng/L (Gilbert, 2012; Owen and Jobling,
2012). Humans and farm animals excrete EE: in
waters through urine and feces in conjugated form
with sulfate and glucoronide (Heberer, 2002).
Then directly reach the aquatic environment or
waste treated at waste treatment stations (Wu et
al., 2014; Esteban et al., 2014; Jin et al., 2013). It
is important to note that conventional waste
treatment technologies have limited ability to
remove estrogens (Mills et al., 2015; Chong et al.,
2014; Fent et al., 2006). The situation is
exacerbated by the fact that EE2 has a half-life in
water about 17 days and low levels of photo
degradation that make it persistent estrogenic
(Jurgens et al., 2002).

Sperm fish can be used as a bio monitor and
an indicator of toxicity parameters (Kime et al.,
2001), so that in this study, we used sperm of
Barbodes binotatus fish to analyze the effect of
EE: in vitro. Barbodes binotatus lives in fresh
water. The population of B. binotatus in nature or
in aquaculture is affected by the quality of sperm
(Ochokwu et al., 2015). The quality of fish sperm
was determined by the motility of spermatozoa.
According to Wolf and Smital (2009), the factors
that affect egg quality and fish sperm are
environmental conditions.

This fish do external fertilization (Islam and
Akhter, 2011). The sperm is inactive and immotile
in the seminal fluid, but moves when the water
contacts. When it is activated, it will move only a
few minutes (Chapman, 2016). The sperm that is
ejaculated into the waters will be in contact with
EE2 which reduces of the sperm maotility and then
causes the failure of fertilization. The early stages
of embryonic development are very sensitive to

pollutants (Brion et al., 2004). Due to dangerous
effect of EE», this study was conducted to
examine the sperm quality of Barbodes binotatus
exposed with to EEo.

MATERIALS AND METHODS

Animals

Male Barbodes binotatus (8-12 cm in body
length and 12-18 g in body weight) were chosen
and purchased from Fish Cultivation (Pandaan-
Indonesia). In this study, B. binotatus were not
anesthetized, but they remained quiet out of the
water by using a cloth to cover their eyes while
stripping. After rinsing with distilled water, the
genital area was careful dryed. Sperm was
collected in 1-ml syringes by a gentle pressure
along the anterior and posterior abdomen until the
pore of urogenital. After that, the sperm was
placed in 1.5 ml micro tubes. The sperm
suspension was made by mixing fish sperm with
0.9% physiological saline solution with a ratio of
1:6 (v:v). Sperm was activated using water
dissolved in Ethinylestradiol (EE2) with five
different concentrations (0; 10; 15; 25; 50 1U/mL).

Motility

The sperm motility was examined by
determination of the mass and individual sperm
motility time (seconds) and the velocity of motility
(um/s) with different EE2 concentrations. Sperm
suspension were pipetted into a single concave
microscope glass slides (depth 0.5 mm to 0.8
mm) and immediately assessed. Each slide was
measured by digital inverted microscope
(Olympus). Motility parameters were analyzed and
5x100 sperms were evaluated per sample. Motion
parameters included mass and individual time of
sperm motility (second) and straight line velocity
of sperm (um/s).

Viability

The percentage of viability of sperm was
assessed with 40 magnification of objective lens
under light microscope. Sperm viability was
examined by supravital staining with 1% aqueous
eosin Y and 10% aqueous nigrosin solution
(Sigma, USA). A drop of fish sperm suspension
was placed on a spot plate and mixed with one
drop of eosin solution. After 15 seconds, two
drops of 10% nigrosin solution was added and
thoroughly mixed. A drop of this mixture was
transferred to a clean glass slide. A thin smear
was made and then air dried. The smears were
examined under light microscope. Viable sperm

Bioscience Research, 2018 volume 15(3): 1778-1786

1779



Hayatietal.,

Effects of ethinylestradiol on sperm quality of B. binotatus

cells were appeared white and dead sperms were
appeared pink. At least 5x100 spermatozoa were
counted and the result was expressed as the
percentage of viable sperm.

DNA fragmentation

For assessment of sperm DNA fragmentation,
Acridine Orange (AO) staining was used. In brief,
for AO staining, a dried smear fixed in Carnoy's
solution (methanol and glacial acetic acid in 3: 1
proportions) for core fixation (Sigma Chemicals,
St Louis, MO, USA) for at least 2 hours and air
dried again. Then the sperm smears were stained
with AO solution (10 mL AO 1%, 40 ml of citric
acid, 2.5 mL Na2HPO4.7H20 0.3 M pH 2.5). After
5 minutes, the smear was washed with distilled
water, covered with a coverslip and sealed with a
nail polish to protect the smear from drying.
Smears were examined using a fluorescence
microscope (Olympus-FSX100, Japan) with the
following filter combination: 450-490 nm
excitation, 510 nm reflector and 520 nm barrier
filter. The nuclei of 200-300 spermatozoa from
each smear were examined and scored as green
or red. Normal sperm heads showed green tingle
whereas fragmentation or single stranded DNA
was stained red and the result was expressed as
percentage of unchanged nucleus sperms
(green).

Data analysis

The data was analyzed using ANOVA
followed by LSD test by Statistical Package for
Social Studies (SPSS software version 17). A
comparison was considered significantly different
when p<0.05.

RESULTS

Effect of EE; on sperm time motility

Sperm was exposed to EE: in different
concentrations (0; 10; 15; 25; 50 IU/mL) in vitro.
Control group showed significantly difference of
mass sperm motility time compare to other group
(P<0.05). Mass sperm motility time in control
group was the highest (310+26 seconds). The
higher of the concentration exposed, the lower
time of mass motility. They were 205; 179; 143;
and 131 seconds, respectively.

Similarly, individual sperm motility time in the
control (153.08+19.07 seconds) was higher than
the treatment groups. There was a significant
decrease in the time of individual motility after
exposed of EE: in different concentrations
(P<0.05). Significant decreases occured from

concentrations of 10 to 50 IU/mL (119; 99; 85; 66;
and 63 seconds, respectively) (Figure 1).

The time of mass sperm motility after
exposure of 10 IU/mL EE: showed significant
difference with control (P< 0.05), but when
exposed with increased concentration (more than
10 IU/mL), there was a significant difference too.
Increased EE: concentration exposure to sperm
caused a decrease in time of mass sperm motility.
Likewise with the time of individual sperm motility
after EE2 exposure, the higher the concentration
of EE2 decreased the time of individual sperm
motility.

Effect of EE;on sperm velocity

The velocity of sperm motility was calculated
by measuring the distance of movement per
second using an inverted microscope. The
observed sperm motility was a straight forward
movement. The result showed that sperm velocity
of control group was 173.43+10.54 um/s. When
exposed to 10 IU/mL EE:, the result showed a
decrease in motility velocity significantly (P<0.05).
When the EE:2 concentration was increased (15,
25 and 50 IU/mL), the motility velocity of sperm
were decreased (73.92 +17.89; 68.64 * 11.44;
58.82 + 13.95; and 4881 + 5.76 um/s,
respectively) (Figure 2).

Effect of EE2 on sperm viability and DNA
fragmentation

The viability of sperm effectively measures the
number of live sperm. Measurement of viability is
very important because sperm viability is an
important parameter of fertility. The results of the
collection of sperm fish showed that control group
contained many live, but not all of these sperm wiill
live. The percentage of live sperm is determined
by identifying sperm with intact cell membranes.
This determination is made using the dye method
(eosin and nigrosin), in which the dye (red or pink)
enters the non-vital cell (die) due to the damaged
plasma membrane. Therefore, the viable cell will
be clear, but the dead cells will absorb the color
(Figure 3).

Exposure of different EE2 concentrations
caused many dead sperm, the higher EE:
concentration, lower percentage of live sperm.
The sperm viability of the controls was 97+0.5%
and decreased to be 94+1.2% after 10 IU/mL EE:
exposure. The result showed a  significant
different (P <0.05) and the sperm viability
continued to decrease at the higher
concentrations of 15, 25, and 50 IU/mL EE>. They
were 83+1; 82+2.2; and 72+1%, respectively
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(Figure 4).
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Figure. 3. Sperm viability of B. binotatus after exposed of EE. Live sperm (<, clear) and dead

sperm (|, red or pink), 400x
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Figure. 4 Viability and DNA fragmentation of B. binotatus sperm after exposed of EE;

The results of evaluation of DNA
fragmentation showed that EE2 exposure
increased DNA fragmentation of sperm. Exposure
of 10 ppm EE2 (34+1.9%) increased
fragmentation significantly (P<0.05) compared to
control group (5+0.7%). Increase of EE:
concentrations (15, 25, and 50 ppm) caused rising
percentage of sperm DNA fragmentation, 33+0.2;
28+3.5; and 29+2.5%, respectively. There was no
significant difference (P> 0.05) against DNA
fragmentation for all EE2 treatment groups (Figure
4).

Many studies have shown high levels of
estrogen in aquatic environments could affect
adverse reproductive effects in fish populations.
The exposure of these compounds would affect
the reproductive behavior of male fish and the
expression of gonad aromatase, as well as the
quality of sperm in fish species. Study using
fluorescent microscope, observed the damage or
fragmentation of sperm DNA of fish after EE>
exposure (Figure 5).
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Figure. 5 DNA fragmentation of B. binotatus sperm after exposed to EE,. Normal sperm DNA («,

green) and DNA fragmentation (|, red), 400x

DISCUSSION

Ethinylestradiol (EE2) was an estrogen that
was used extensively in regulating the number of
child births. EE2 waste contaminated freshwater
and affected the reproductive health of freshwater
biota including B. binotatus. Based on the
research, the presence of EE: affects the quality
of fish sperm. EE: exposure has resulted in
decreased sperm motility. The effect of EE2 as an
estrogenic compound inhibits the motility of
spermatozoa by binding to estrogen receptors.
Estrogen receptor was ESR1 and ESR. Estrogen
receptor was strongly expressed in the middle
piece of the sperm. Assuming that ESRs were
present in sperm mitochondria, their mitochondria
function can be affected by estrogen. (Gavrilova
et al., 2007; Tavares et al. ,2009; Rajender et al.,
2010).

It has been observed previously that once
estrogen binds to receptors, it stimulates
increased concentrations of free calcium ions
(Ca?") in mitochondrial spermatozoa. As a
consequence of increased concentrations of free
calcium ions in the mitochondria, activity of
mitochondrial nitric oxidase synthase (mtNOS) is
stimulated which leads to increase the synthesis
of reactive oxygen species (ROS) such as
superoxide anions (Oz), hydrogen peroxide
hydrogen peroxide (H202) and hydroxyl OH") and
cause cytochrome c oxidase activity inhibition.
Cytochrome-c-oxidase was an essential enzyme
for cellular respiration processes in the electron
transport chain in the mitochondria. Inhibition of

this enzyme will lead to decreased ATP
production and decrease sperm motility.

The binding of estrogens to estrogen
receptors that increase the concentration of free
calcium ions and increase ROS synthesis is
responsible for mitochondrial and cell membrane
damage. Mitochondrial damage results in the
formation of canals in mitochondrial membranes
called mitochondrial permeability transition pore.
The opening of this channel causes loss of
mitochondrial potential membrane loss. Research
conducted by Kotwicka, et al. (2016) stated that
17B-estradiol causes significant changes in
mitochondrial membrane potential. 17p-estradiol
concentrations of 10-6 M induce a significant
decrease in the percentage of mitochondria sperm
function. It has been previously described that
there is a positive correlation between decreased
effectiveness of mitochondria with sperm motility
and poor egg fertilization capacity. The sperm
cells exposed to 17B-high concentrations of
estradiol decreased mitochondria function while
increasing the superoxide anion level. Decrease
of mitochondrial function will decrease oxidative
phosphorylation processes thereby decreasing
ATP synthesis (Gharagozloo and Aitken, 2011,
Kim et al., 2010).

The live sperm is a healthy sperm and without
any kind of defect that might prevent conception.
This defect may include damage to DNA and its
substrate, or other chemical problems that will
prevent sperm fertilization. To get an accurate
fertility picture, a decent fish sperm is usually seen
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from the time and speed of motility and sperm
viability.

In this study, spermatozoa viability
parameters presented EE> decreased significantly
at 10 IU/mL concentration. Damage to
spermatozoa membranes can be caused by
phospholipase and protease enzymes that are
activated by increased concentrations of free
calcium ions. Phospholipase degrades the
membrane phospholipids and proteases degrade
the membrane proteins. Increased ROS can also
cause damage to lipids, proteins, and DNA so that
the viability of sperm cells decreases.

Ethinyl estradiol was a group of estrogen
steroid hormones used as birth control drugs also
found in fresh water. The presence of these
compounds in waters affects the reproductive
behavior of fish and other biota. The presence of
an estrogenic signal will be passed on by the
estrogen receptor (ER) to the mitochondria.
Mitochondria are organelles that play a role in
energy synthesis, in sperm help for motility.
Existence of estrogen receptors in this
mitochondrion could relate with aging. In ideal
concentrations, these steroid hormones trigger
complex molecular mechanisms involving
mitochondria, nuclei, and plasma membranes,
and the cytoskeleton that plays a role in cell life.
The result of this signaling was protection against
mitochondria. Therefore, the molecular
component of a pathway activated by a sexual
steroid can protect cells from the aging process
(Vasconsuelo et al., 2013).

This steroid affects the growth and function of
different cells in some organs, because ER could
be found everywhere. Estrogen receptor also has
intracellular localization in the plasma membrane,
mitochondria and endoplasmic reticulum. In
addition to the modulation of gene transcription by
direct interaction with its receptors, steroids can
rapidly activate the signal pathway by a non-
genomic mechanism mediated by ER that were
identical or different from steroid receptors.
Among the various functions, EE2 could regulate
apoptosis through the pathway. In mitochondria,
the presence of ER could protect mitochondria
against cell death due to apoptosis (Vasconsuelo
et al.,, 2011). However, when estrogenic levels
increase, it was thought to affect mitochondrial
function, thus increasing the production of ROS.
Increased ROS caused the oxidation of proteins,
lipids, and sperm DNA. The oxidized DNA causes
damaged or DNA fragmentation.

CONCLUSION

Based on the results of this study was
concluded that in vitro administration of 10 1U/mL
concentration of EE2 exposure to Barbodes
binotatus sperm decreased the mass and
individual motility duration, velocity of motility, and
viability of sperm, but DNA fragmentation
increased after EE2 exposure at concentrations of
10 IU/mL.
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