/2

Science for Energy, ,and
Sustainability




PROCEEDING OF

INTERNATIONAL BIOLOGY CONFERENCE

Science for Energy, Food and Environmental Sustainability

December 6", 2012
Seminar Room, SCC (Student Community Center) Building
Institut Teknologi Sepuluh Nopember
Sukolilo — Surabaya

IBDB.201 2

INTERNATIONAL BIOoLOGY CONFERENCE

Organized by
Department of Biology, Institut Teknologi Sepuluh Nopember (ITS), Surabaya - Indonesia

Supported by
Institut Teknologi Sepuluh Nopember (ITS), Surabaya - Indonesia

Institut 7
Teknologi .
Sepulub Nopember



Proceeding of International Biology Conference (IBOC) 2012: Science for Energy, Food and
Environmental Sustainability

© Department of Biology, Faculty of Mathematic and Natural Sciences, Institut Teknologi Sepuluh
Nopember — Surabaya, Indonesia

Text and layout editor Farid K. Muzaki, 5.5i, M.Si
Roksun Nasihin, S.Si
Talitha Rahma Nathania, S.Si
Aplilia Fitriana, S.Si
Dinda Zahidah, S.Si
Andarini Ayu R, S.Si

Front cover Iwenda Bella Subagio, S.Si
All rights reserved. No part of this manuscript may be reproduced, stored in a retrieval system, or

transmitted by any other means without the prior permission of the copyright holder. Please direct
all enquiries to the publishers.

ISBN 978-979-97316-1-6

Department of Biology
Faculty of Mathematic and Natural Sciences
Institut Teknologi Sepuluh Nopember

Kampus ITS Sukolilo
Il A.R. Hakim, Keputih - Sukolilo, Surabaya 60111
www.bio.its.ac.id




CONTENTS

Preface
Contents

Utilization of both cellulose and hemicellulose in agricultural solid waste for
production of biofuel — Arief WIDJAJA

Purification and characterization of autoinducer-2 inactivating enzyme in
periodontopathogenic bacterium Eikenella corrodens - Fariha Jasin MANSUR, Mohammad
Minnatul KARIM, Ayako NAGAO and Hiroyuki AZAKAMI

Effect of Autoinducer-2 on biofilm formation of periodontopathogenic bacterium
Eikenella corrodens - Mohammad Minnatul KARIM, Tatsunori HISAMOTO, Yuichiro NOIRI,
Shigeyuki EBISU, and Hiroyuki AZAKAMI

Initial study on fisheries resources in Lamong estuary, East Java
- Farid K. MUZAKI, Apriliana Mutia DEWI and D. Ali SAUWIBI

The effectivity of Micorhiza against Fusarium withered disease
in Tomato (Lycopersicon esculentum Mill.) Fortuna variety - YUNIS, Sri NURHATIKA and
Krintansi Indah PURWANI

Effect of Rhizobium and indigenous Mycorrhiza from Labang, Bangkalan — Madura
on the growth of peanut (Arachis hypogea) - Tutik NURHIDAYATI, Kristanti Indah PURWANI,
Ni Ketut Dewi INDRAYANI and Triono Bagus SAPUTRO

Feed conversion of Silver Pompano (Trachinotus blochii) in culture media using
manipulated salinity - Nurlita ABDULGANI, Salim ARROKHMAN and Dewi HIDAYATI

Biosurfactant production by Pseudomonas putida T1 (8) using molasses as substrate
- Nur Hidayatul ALAMI, Lailatul MAGHFIROH, FATIMAH and NI’'MATUZAHROH

Isolation and identification of Acetobacter from banana peels native Indonesia as a
potential bacteria for banana vinegar production - Dadang H.MUSTHOFA, Jonathan
Ivander KURNIAWAN Nurlaila SHOVIANITA, Ahmad ARIFIYANTO, Roksun NASIKHIN and Maya
SHOVITRI

Hydrogen gas produced by isolated bacteria from septic tank - Maya SHOVITRI,
Nengah D. Kuswytasari, Ayuk RAHMAWATI and Elita S. AMBARNINGTYAS

Production of cellulase enzymes by Penicillium sp in temperature, pH and different
agricultural waste - Irma ALFIAH and Nengah Dwianita KUSWYTASARI

Bird diversity in different types of wetland area in Keputih,
East Coast of Surabaya - Hubertus B. AJIE and Citra Fitrie RIANY

Distribution study of birds conserved by Indonesian law in Wonorejo, Surabaya
- Iska DESMAWATI, AUNUROHIM and Indah TRISNAWATI

17

31

35

41

49

59

67

75

83



Study on habitat and bird community at western Mbeliling landscape, Flores
- Nur Sita HAMZATI, Feri IRAWAN , AUNUROHIM

Nuclear markers in biodiversity studies of some black corals species (Antipatharia,
Hexacorallia) of North Sulawesi, Indonesia - Hapry F.N LAPIAN

Status of coral reefs before and after mass bleaching event 2010 in coastal water of
PLTU Paiton - Farid K. MUZAKI and Dian SAPTARINI

Exploration of potential bacteria as biofertilizer from soil samples of Alas Purwo
National Park - Agus SUPRIYANTO, Tini SURTININGSIH, Tri NURHARIYATI, N'MATUZAHROH

Bioremediation of cooking oil contaminated soil using hydrocarbonoclactic
microbial consortium isolated from Wonocolo - Bojonegoro - NI'MATUZAHROH, Indana
ZULFA, Nur Hidayatul ALAMI, Tri NURHARIYATI

Grouping of epiphytes meiofauna on seagrass using canonical correspondence
analysis - Indah TRISNAWATI, M. MURYONO, M. Sjahid AKBAR, KURNIAWAN

Optimization of DNA extraction from seeds and fresh leaf tissues
of Soybean (Glycine max) - Oeke YUNITA, Benny SETIAWAN and EVELYN

Potential Arecaceae family for bioenergy, food, medicine
and environmental services in Purwodadi Botanic Garden — Rony IRAWANTO

Bacteria biodiversity in cow dung, capsule husk and seed cake
of Jatropha curcas Linn. anaerobic digesters - Roy HENDROKO, Ahmad WAHYUDI, Elizabeth
C. SITUMORANG, Nurita TORUAN and Satriyo K. WAHONO

Influence of incubation temperature and pH on activity of ligninolytic enzymes
in sugarcane baggase by Gliomastix sp. T3.7 - Ima Mufidatul ILMI, Nengah Dwianita
KUSWYTASARI

The hypnotic effect of benzoylthioutea derivative (2.4 dichlorobenzoylthiourea)
in mice - Dini KESUMA

The motor coordination disorder effect of 2-chlorobenzoylthiourea in mice — Aguslina
KIRTISHANTI

Community structure of benthic fauna in rocky shores of Balekambang - Iwenda Bella
SUBAGIO, Dimas Cahyo HARTRANTO and Erna ROFIDAH

The utilization of potential Durian peel waste namely Biobriquettes as energy
resource - Wahidin NURIANA, Nurfa ANISA and MARTANA

Measured and modeled plant growth and productivity in relation to SRI (System of
Rice Intensification) method on local paddy cultivar under salinity stress - Mukhammad
MURYONO and Indah TRISNAWATI

95

103

111

119

125

133

141

147

155

161

167

175

183

189

191



Diversity and species distribution of mangrove in East Java - Farid K. MUZAKI, Dian
SAPTARINI, Syaikhul MAHMUD, Muhammad ROMADHONI, Linda Novita SARI and Sofyan ARIS

Functional biodiversity of Arthropods fauna following seasonal variation in the
agricultural landscape - indah TRISNAWATI and Mukhammad MURYONO

Study of Potential Phytoplankton as a Cause of HABs (Harmful Algal Blooms) in
Northern Coast of East Java - Dian SAPTARINI, Fitri Wulandari EFFENDI, Wenny D.D.
RAHMADIANI and Citra Fitrie RIANY

Toxicity test and chemical screening of Terminalia catappa leaf extract as a
biofungicide to control Phytopthora capsici growth on red pepper (Capsicum
frutescens Longa.) — Dini ERMAVITALINI, Kristanti Indah PURWANI, Tutik NURHIDAYATI, Sri
NURHATIKA

Optimisation of biosurfactant oroduction from Acinetobacter sp. P2(1) using glucose
substrate - FATIMAH, SUHARJONO, NI'MATUZAHROH, Tri ARDYATI, Afaf BAKTIR, Ahmad
THONTOWI

Characterize lypolitic and proteolytic bacteria from domestic sewage - Nita CITRASARI,
NI"MATUZAHROH and Tri NURHARIYANTI

Isolation of H5 Avian Influenza viruses from domestic poultry in Surabaya, East Java,
Indonesia, in 2010 — 2011 - Luh Ade Wilan KRISNA, Masaoki YAMAOKA, Aldise Mareta
NASTRI, Emmanuel Djoko POETRANTO, Laksmi WULANDARI, Resti YUDHAWATI, Landia
SETIAWATI, Retno Asih SETYONINGRUM, Teridah Ermala GINTING, Akiko MAKINO, Kyoko
SHINYA and Yoshihiro KAWAOKA

Effectiveness of Moringa oleifera seeds to reduce levels of Pb and Cr in Surabaya River
- AUNUROHIM, Nengah Dwianita KUSWYTASARI and MUHARTO

Opisthobranchia of East Java - Farid Kamal MUZAKI, Dian SAPTARINI and Swiss WINNASIS

The composition of insects in farming land of ITS Campus- Surabaya - NURYATI, Indah
TRISNAWATI, Kristanti Indah PURWANI

Bird diversity and status in Lamong Bay Estuary, Surabaya - Ahmad YANUAR, Febri Eka
PRADANA

Aplication indegenus Vessicula Arbuscular Mycorrhiza (VAM) from Socah village,
Bangkalan-Madura and Rhizobium of Peanut (Arachis hypogea) - Tutik NURHIDAYATI
and Triono Bagus SAPUTRO

Preliminary study of Sidoarjo mud effluent effect to the water quality and fish survival
rate - Dewi HIDAYATI, Norela SULAIMAN, M.Shuhaimi-OTHMAN and Ismail B.S

Estimation of carbon stock on Mangrove in Pamurbaya - Nur jannatul FAIDAH,
Shobbbihatuz ZAHROH, Sofyan ARIS, Putri LILIANDARI, Vita KARLINDA

193

195

197

199

201

203

205

207

209

211

213

215

217

219



The motor coordination disorder effect of 2-chlorobenzoylthiourea in mice

Aguslina KIRTISHANTI

The Faculty of Pharmacy, University of Surabaya
aguslina@ubaya.ac.id

Abstract

Recently, stress and mental diseases has increased. The therapies used to treat them are drugs that
suppress the central nervous system. To find a new drug that acts on the central nervous system,
synthesis of a benzoylthiourea derivative containing acyclic ureide group similar to barbiturates has
been conducted. This study used 2-chlorobenzoylthiourea, a benzoiltiourea derivative. The activity
assays of 2-chlorobenzoylthiourea as central nervous system suppressant was carried out by
observing the motor coordination disorder in mice on the rotarod apparatus. The study used
treatment, standard, and control groups. The treatment group were given 2- chlorobenzoylthiourea
in five dosage of 15 mg/kgBW, 30 mg/kgBW, 45 mg/kgBW, 60 mg/kgBW and 75 mg/kgBW; the
standard group were given 36,4 mg/kgBW of Phenobarbital Na; and control group were given a 0,5%
CMC-Na suspension. The mice were left for 60 minutes after the treatments, and then were put on a
rotarod apparatus. The parameter measured was how long the mice were able to stay on the
rotarod. The results of One-Way ANOVA statistical analysis showed a significant difference between
the control group and the treatment and standard groups. There was no significant difference,
neither between the treatment and the standard group nor between doses given in the treatment
group, but the shortest average lasting time was obtained from the test compound at a dose of 15
mg/kgBW.

Keywords:  2-chlorobenzoylthiourea, motor coordination disorder, central nervous system
suppressant, rotarod.

INTRODUCTION

In Indonesia, the issue of mental health disorders such as anxiety disorders and depression in adults
reaches 11.6%. With the adult population of approximately 150 million, there were an estimated
1.74 million people in Indonesia who have mental disorders due to emotional stress (Haryadi, 2011).
Generally, people with stress and mental disorders are treated with drugs that can suppress the
central nervous system. However, in Indonesia the development of central nervous system-
suppressing drugs in an effort to get the desired effects is still not much done, yet in a country that is
undergoing rapid development, such as Indonesia, stress and mental iliness is increasing. Therefore,
it is necessary to develop new drugs that suppress the central nervous system to tackle the issue
(Siswandono, 1998).

One of the efforts to get active compounds with optimal activity as a suppressor of central nervous
system is to modify the structure of a compound which has the central nervous system suppressant
effect. Starting from a study by Siswandono in 1998, the synthesis of benzoylurea has performed
through acylation reaction between one of primary amine of urea with benzoyl chloride derivative.
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The benzoylurea contains acyclic ureide group which has central nervous system suppressant effect,
so it is expected that the compound also has effects on central nervous system (Siswandono, 1998).
Kesuma (2004) conducted a synthesis of benzoylthiourea by replacing the oxygen atom at position
C2 with sulfur atom in thiourea (H2N-(C = S)-NH2), which later showed a central nervous system
suppressant effect (hypnotic effect) from the results of activity assays. Therefore, 2-
chlorobenzoylthiourea, a benzoylthiourea derivative then was created through acylation reaction
between thiourea with the benzoyl group of 2-chlorobenzoyl chloride. The lipophilic and electronic
properties of benzoylthiourea can be increased by inserting Cl atom at the ortho position, and
hopefully it will increase the central nervous system suppressant activity (Kesuma, 2006).

The central nervous system suppressant activity in this study was examined by observing motor
coordination impairment of mice on rotarod apparatus. The motor coordination disorder test is a
pharmacological tests that are easy to use and understandable to figure out if a compound can work
on the central nervous system. Experimental animals used in this study were BALB/c mice as they
were sensitive to the central nervous system suppressants (Basori, 2003). The stimulation was given
in the form of round rods where mice stand and and the response was shown by the ability of mice
to stay in the rotarod until they fell. The motor activity is generated by muscle contractions that
produce force to move the limbs. The muscles function normally if the nervous system, spinal cord,
and muscles are completely connected and working properly. Therefore, the observation of motor
coordination impairment in this study was done because the compounds that can suppress the
central nervous system will affect the neuromuscular stimulation which finally lowers motor
coordination.

The results of this study are expected to provide information on the motor coordination impairment
effect of 2-chlorobenzoylthiourea as a potential central nervous system-suppressing drug and
provide useful additional information in designing new, rational, and potent drugs.

MATERIALS AND METHODS
Materials
2-chlorobenzoylthiourea, Phenobarbital Na, CMC-Na, aquadest.

Instruments
Rotarod (round rod), oral syringe, animal scale, measuring cylinder, beaker glass.

Animals

The animals used were adult male BALB/c mice (Mus musculus), with the age of 2-3 months and
weighing 20-30 grams; with no abnormalities visible on the body. The mice were fed standard food
during caged. One week prior to treatment, the mice were adapted to the room where the study was
conducted. The mice were fasted for 12 hours before treatment and every mouse was only used
once.

176- 1BOC 2012




Experimental methods

The research was divided in two parts:

1. The determination of Time Peak Effects (TPE)
The mice were randomly divided into six groups, with each group consisting of 2 mice. All mice in
each group were given 45 mg/kg of 2-chlorobenzoylthiourea orally and then were left for 15
minutes (group 1), 30 minutes (group 1), 45 minutes (group llI), 60 minutes (group IV), 75 min
(group V) and 90 minutes (group VI). After that, the mice were placed on a rotarod and it was
rotated at a speed of 6 rpm. The fastest faling time was considered as the time peak effects (TPE)
of 2-chlorobenzoylthiourea.

2. The motor coordination impairment test of 2-chlorobenzoylthiourea

The mice were divided randomly into 7 groups and each group consisted of 10 mice. The
standard group was given Phenobarbital Na, the control group was given 0.5 % suspension of
CMC-Na, and the treatment group were given 2-chlorobenzoylthiourea suspension at a dose of
15 mg/kgBW (treatment 1), 30 mg/kgBW (treatment Il), 45 mg/kgBW (treatment Ill), 60 mg/kgBW
(treatment IV) and 75 mg/kgBW (treatment V). All treatments were administered orally.
Furthermore, the mice were left in place for the time gained from TPE determination, then the
mice were placed on the rotarod and the duration of mice being able to stay on the rotarod were
observed.

Data analysis

The data from TPE determination were obtained by observing the shortest time in which the mice
were able to stay on a rotating rod (rotarod). The data of motor coordination impairment of mice
which showed motor activity were obtained by observing the duration of mice lasted on the rotating
rod in each treatment group, and the data were analyzed using One-Way Anova.

RESULTS AND DISCUSSION
The observation result from TPE determination can be seen on Table 1.

Table 1. The Results from TPE Determination of 2-Chlorobenzoylthiourea

Average time of mouse staying on the rotarod (sec)

Mice Control Standard Ty T, T Ta Ts
number (CMCNa  (Phenobarbital-Na (15mg/kg (30 mg/kg (45 mg/kg (60 mg/kg (75 mg/kg
0,5%) 36,4 mg/kgBB)  BB) BB) BB) BB) BB)

1 155 9 12 9 26 30 18

2 177 8 10 5 26 42 28

3 242 11 13 9 14 33 46

4 339 14 9 8 20 14 14

5 39 19 13 14 19 24 25

6 32 14 17 10 13 38 42

7 50 9 24 13 8 24 28

8 20 10 6 18 14 33 25

9 32 18 19 29 9 31 28

10 23 18 17 28 14 30 19
Mean * 1109+ 13+4.19 14+£5.31 143 £ 16.3 £ 299+ 27.3%
SD 111.98 8.30 6.31 7.85 10.05
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The data of the mice’s motor coordination impairment that was shown by its motor activity can be
seen on Table 2 and the diagram that shows the average time of mice staying on the rotarod can be
seen on Figure 1.

Table 2. The Results from Observation of Movement Coordination Impairment of the Mice that was
Given 2-Chlorobenzoylthiourea
Average time of mouse staying on the rotarod (sec)

Mice Control Standard Ty T, T3 Ta Ts
St (CMCNa  (Phenobarbital-Na (15mg/kg (30mg/kg (45 mg/kg (60 mg/kg (75 mg/kg
0,5%) 36,4 mg/kgBB)  BB) BB) BB) BB) BB)

1 155 9 12 9 26 30 18

2 177 8 10 5 26 42 28

3 242 11 13 9 14 33 46

4 339 14 9 8 20 14 14

5 39 19 13 14 19 24 25

6 32 14 17 10 13 38 42

7 50 9 24 13 8 24 28

8 20 10 6 18 14 33 25

9 32 18 19 29 9 31 28

10 23 18 17 28 14 30 19
Mean 1109 13+4.19 14 +5.31 143+ 16.3 ¢ 299+ 273 %
SD 111.98 8.30 6.31 7.85 10.05

The average duration of mice staying on the

1109 retarod

120
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Figure 1. The diagram of the mean duration of mice staying on the
rotarod of the control, standard and treatment group

To see if there is a significant difference between the groups, One-Way Anova was used for statistical
analysis. The results from the statistical analysis can be seen on Table 3
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Table 3. The Results from Statistical Analysis

Groups (1) Groups (J) Significance value
Treatment 1 0,000"
Treatment 2 0,000')
Treatment 3 0,000"
Gntre Treatment 4 0,000
Treatment 5 (21,000'1
Standard 0,000"
Treatment 1 0,959
Treatment 2 0,946
Standard Treatment 3 0,864
Treatment 4 0,381
Treatment 5 0,458
Treatment 2 0,988
Treatment 3 0,905
Treatmentl eatment4 0,410
Treatment 5 0,490
Treatment 3 0,917
Treatment2  Treatment4 0,419
Treatment 5 0,500
Treatment 4 0,481
VeSS~ estments 0,568
Treatment 4 Treatment 5 0,893
Notes:
% the difference was significant (a < 0,05)

Theoretically, benzoylthiourea has lipophilicity (log P) of 1.12. The lipophilicity (log P) of the
compound can be increased to 1.68 by incorporating the Cl atom on the aromatic ring, while the
optimal log P value for the central nervous-suppressant drugs system is 2 (Siswandono & Soekardjo,
2008). Therefore, the study was conducted to prove that benzoyilthiourea derivative (2-
chlorobenzoylthiourea) has central nervous system suppressant effect through an experiment by
observing motor coordination impairment of mice on rotarod apparatus. The motor coordination
impairment test is a test used to observe motor disorders in mice, demonstrated by the inability of
mice to maintain its position on the rotarod. Stimulation was given by rotating the rod where the
mice stood on a certain speed. Normal mice will be able to maintain its position in a long time.

In order to perform some motor movements, good coordination between the nervous system,
neurotransmitter release, and muscle is required. In muscle contraction mechanism, action
potentials that runs along the nerves is needed, resulting in neurotransmitter release. The
neurotransmitters then bind to the receptors on muscle cell membrane and the movement of the
muscle cell miofilamen seen as muscle contraction occurs (Martini Frederic H., 2006). The the central
nervous system suppressant may affect neuromuscular stimulation resulting in motor movement
lowering.

The mice used in this study were white male BALB/c mice because they are sensitive to the effects of
CNS (Central Nervous System) drugs and used as animal standard for various CNS experiments. The
mice used must be naive, which have never received any treatment, because mice which have
recognized the container or experimental area show different behavior compared to naive mice.
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Based on Table 1, it is known that Time Peak Effect (TPE) or peak activity time of 2-
chlorobenzoylthiourea was 60 minutes because at that time the mice could stay on the rotarod
within the minimum average duration at 7.5 seconds.

Based on Table 2 and Figure 1, the minimum average duration of mice staying on the rotarod
obtained by the standard group which was given Phenobarbital Na and treatment group | which was
given 15 mg/kg BW of 2-chlorobenzoylthiourea. The results of One-Way ANOVA analysis in Table 2
to determine if there was a significant difference between the effects of the standard, control, and
treatment group. From the analysis, it was found that there are significant differences between the
control group and the treatment group to the standard group; there was no significant difference
between the standard group and the treatment group; and there was no significant difference
between the treatment groups. The results suggest 2-chlorobenzoylthiourea can provide central
nervous system suppressant effect by disrupting the motor coordination of mice on the rotarod
apparatus. The structure of 2-chlorobenzoylthiourea contains ureida acyclic group similar to
barbiturates. Therefore, 2-chlorobenzoylthiourea can suppress synaptic transmission thus reducing
cell stimulation at the post-synaptic membrane.

2-chlorobenzoylthiourea is able to penetrate into the brain and is believed to bind to GABA, receptor
because of structural similarities to barbiturate (ureida group content) so it can prolong the opening
of Cl-channels and causes the post-synaptic membrane to hyperpolarize. In this state, the action
potential may not occur so that there won’t be any muscle contraction.

CONCLUSION

Based on these results, it can be concluded that 2-chlorobenzoylthiourea can disrupt motor
coordination of the mice so that the compound can act as a central nervous system suppressant, and
a dose of 15 mg/kg gave the shortest duration to stay on the rotarod.
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