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Welcome Note 

A very warm welcome to all participants and invited speakers to the 1st International 
Conference on Antioxidants and Degenerative Diseases (ICADD 2015). This 
conference is hosted by Antioxidants, Ageing and Degenerative Diseases Research 
Group, the National University of Malaysia (UKM), together with the Faculty of 
Medicine, UKM.  

The conference committee has put together a truly unique programme which includes 
a series of state-of-the-art plenary lectures that will be presented by local and 
international renowned experts from all over the world. For free communication and 
poster presentations, we received abstracts from at least 15 countries such as Japan, 
Republic of Korea, Taiwan, India, Sri Lanka, Indonesia, Singapore, Thailand, Turkey, 
Egypt, Saudi Arabia, Bangladesh, USA, Europe and Malaysia. We believe that this 
conference will be an excellent platform to merge molecular biology research and 
clinical applications, in delivering new updates in antioxidants and degenerative 
diseases and will certainly provide a networking opportunity for researchers and 
clinicians to enhance their knowledge and collaboration in research. 

We would like to thank the Government of Malaysia and Universiti Kebangsaan 
Malaysia particularly Faculty of Medicine, UKM for their support, the sponsors for 
their generous contributions and all organising committee members for their hard work 
in the organisation of this conference. We hope that this conference will be memorable, 
highly educational and inspire the participants to conduct truly transformative research 
in the future. 

Thank you, 

 

 
 
Dr. Mohd Hanafi Ahmad Damanhuri 
Chairman 
1st International Conference on Antioxidants & 
Degenerative Diseases  
ICADD 2015 

 
 

 
Prof. Dr. Suzana Makpol 
Co-Chairman  
1st International Conference on 
Antioxidants & Degenerative Diseases  
ICADD 2015 
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3 JUNE 2015 

MAHKOTA 2 BALLROOM

0730 - 0830 Registration of participants 

0830 - 0915 

PLENARY 1   
The Insulin-Like Effect of Lipoic Acid on Brain Ageing and a Mouse Model of 
Alzheimer's Disease 
Professor  Dr. Enrique Cadenas (School of Pharmacy, University of Southern California, USA) 
Chairperson:  Professor Dr. Yasmin Anum Mohd Yusof 
 

0915 - 1015 Opening Ceremony 
1015 - 1030 Tea Break  

1030 - 1145 

Symposium 1 
Theme: Antioxidants in Metabolic Diseases 
Chairperson:  Professor Dr. Yoshikazu Yonei, Associate  Professor Dr. Norzana Abd Ghafar 
1030 – 1055 Antioxidants and Metabolic Syndrome 

Professor Dr. Nafeeza Mohd Ismail (Faculty of Medicine, Universiti Teknologi 
MARA, Malaysia) 

1055 - 1120 Antioxidants and Cardiovascular Disease: Clinical Perspective 
Dr. Abdul Rashid Abdul Rahman (An Nur Specialist Hospital and Malaysian 
Institute of Garduate and Higher Training) 

1120 - 1145 Antioxidants and Metabolic Diseases: Clinical Concept 
Associate Professor Dr. Norlaila Mustafa (Faculty of Medicine, Universiti 
Kebangsaan Malaysia, Malaysia) 

1145 - 1230 

PLENARY 2  
Modulation of Redox Balance by Antioxidants in Carcinogenesis 
Professor Dr.  Ah-Ng Tony Kong  
(Ernest Mario School of Pharmacy, Rutgers, The State University of New Jersey, USA) 
Chairperson:   Professor Dr. Paul W. Sylvester 
 

1230 - 1300 Sponsored Lunch Talk by Perkin Elmer 
New Techniques for Fluorescence Microscopy in Quantitative Pathology 
Mr. Chris Johnson  

1300 - 1400 Lunch 

1400-1515 

Symposium 2 
Theme: Antioxidants in Degenerative Diseases 
Chairperson:  Professor Dr. Suzana Makpol,  Professor Dr. Ikuo Tooyama 
1400 - 1425 Synergistic Effects of Omega-3 Polyunsaturated Fatty Acids in 

Chemoprevention and Chemotherapy 
Professor Dr.  Hye-Kyung Na (College of Human Ecology, Sungshin Women’s 
University, Korea) 

1425 - 1450 Antioxidants in Degenerative Diseases: Special Focus on Honey 
Professor Dr. Gan Siew Hua (School of Medical Sciences, Universiti Sains 
Malaysia, Malaysia) 

1450 - 1515 DNA Methylation in Ageing, Disease Risk and Cancer 
Dr. Holger Heyn (Bellvitge Biomedical Research Institute, L’Hospitalet de 
Llobregat, Spain) 

1515 - 1600 

PLENARY 3 
Extension of the Healthspan by Antioxidants: True of False? 
Professor Dr. Yoshikazu  Yonei (Department of Medical Life Systems, Doshisha University, 
Japan) 
Chairperson: Professor Dato’ Dr. Wan Zurinah Wan Ngah 

1600 - 
1730 

Free Communication 1 
Chairperson:  Dr. Goon Jo Aan, Dr. Norwahidah Abd Karim 

1730 - 1745 Tea Break 
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0730 - 0815 

Interactive Breakfast Workshop  
Title: Enhancing Antioxidant and Natural Product Research 
Moderator: Professor Dr. Mohd Ilham Adenan (Universiti Teknologi MARA, Malaysia) 
Panels: Professor Dr. Ibrahim Jantan (Universiti Kebangsaan Malaysia, Malaysia),  
            Professor Dato’ Dr. Wan Zurinah Wan Ngah (Universiti Kebangsaan Malaysia, Malaysia),  
            Professor Dr. Zhari Ismail (Universiti Sains Malaysia, Malaysia)                            

0830 - 0845 
Sponsored Breakfast Talk by Straits Scientific 
Personalised Cytometer for Multicolour Experiment 
Ms Toh Xue Yun 

0845 - 1015 Free Communication 2 
Chairperson:  Associate  Professor Dr. Zakiah Jubri,   Associate  Professor Dr. Azman Abdullah 

1015 - 1100 

PLENARY 4  
Antioxidant Vitamins and Cancer Prevention: Is It Still Relevant? 
Professor Dr. Paul W. Sylvester (School of Pharmacy, University of Louisiana at Monroe, USA) 
Chairperson:  Professor Dato’ Dr. Wan Zurinah Wan Ngah 

1100 - 1145 Tea Break & Poster Judging 

1145 - 1300 

Symposium 3 
Theme: Updates in Technology in Antioxidants Research 
Chairperson:  Professor Dr. Aishah Adam,  Professor Dr. Ibrahim Jantan 
1145 - 1210 Integrative Approach in Natural Products Research to Discover Lead 

Antioxidant and Anti-Inflammatory Principles for Development of New Drugs 
and Herbal Medicines 
Professor Dr. Ibrahim Jantan (Faculty of Pharmacy, Universiti Kebangsaan 
Malaysia, Malaysia) 

1210 - 1235 Oxidative Stress as a Potential Marker of Risk to Degenerative Diseases 
Professor Dato’ Dr. Wan Zurinah Wan Ngah (Faculty of Medicine, Universiti 
Kebangsaan Malaysia, Malaysia) 

1235 - 1300 Developing Antioxidants for Clinical Trials 
Professor Dr. Zhari Ismail (School of Pharmaceutical Sciences, Universiti Sains 
Malaysia, Malaysia)                            

1300 - 1400 Lunch 
1400 - 1445 PLENARY 5 

Targeting Antioxidant Pathways in Neurodegeneration 
Professor Dr. Ikuo Tooyama (Molecular Neuroscience Research Center,  Shiga University of Medical 
Science, Japan) 
Chairperson:  Dr. Mohd Hanafi Ahmad Damanhuri  

1445 - 1530 PLENARY 6 
Antioxidants Research: The Way Forward 
Professor Dr. Young-Joon Surh (College of Pharmacy, Seoul National University, Korea) 
Chairperson:  Professor Dr. Nafeeza Mohd. Ismail 

1530 - 1645 

Symposium 4 
Theme: Future Research Direction of Antioxidants in Health 
Chairperson:  Professor Dr.  Ah-Ng Tony Kong, Associate Professor Dr. Norlaila Mustafa 
1530 - 1555 Natural vs. Synthetic Antioxidants for Health and Diseases 

Professor Dr. Aishah Adam (Faculty of Pharmacy, Universiti Teknologi MARA, 
Malaysia) 

1555 - 1620 Modulation of Gene Expression by Antioxidants to Delay Ageing  
Professor Dr. Suzana Makpol (Faculty of Medicine, Universiti Kebangsaan 
Malaysia, Malaysia) 

1620 - 1645 Conservation of Natural Antioxidants for Sustainability 
Professor Dr. Mohd Ilham Adenan (Atta-ur-Rahman Institute for Natural Product 
Discovery, Universiti Teknologi MARA, Malaysia) 

1645 - 1715 Closing Remarks and Award of Prizes 
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PLENARY 1 
 
 

The Insulin-Like Effect of Lipoic Acid on Brain Ageing and a Mouse Model of Alzheimer's 
Disease 

 
Harsh Sancheti, Fei Yin, Tianyi Jiang, and Enrique Cadenas 

 
Pharmacology & Pharmaceutical Sciences, School of Pharmacy, 

University of Southern California, Los Angeles, CA 90089-9121, USA 
 
 
The role of R-α-lipoic acid as a cofactor (lipoyllysine) in mitochondrial energy metabolism is well 
established. Lipoic acid non-covalently bound and exogenously administered to cells or 
supplemented in the diet is a potent modulator of the cell's redox status and the diversity of 
beneficial effects of lipoic acid in a variety of tissues can be mechanistically viewed in terms of 
thiol/disulfide exchange reactions that modulate both the environment's redox and energy status. 
These studies report on the insulin-like effect of lipoic acid on brain ageing and a triple transgenic 
mouse model of Alzheimer's disease (3xTg-AD). 

The effects of lipoic acid were examined on the progress of a hypometabolic state 
inherent in brain ageing with an animal model consisting of Fischer 344 rats of young, middle, 
and old ages. Dynamic microPET scanning demonstrated a significant decline in brain glucose 
uptake at old ages, which was associated with a decrease in the expression of insulin-sensitive 
neuronal glucose transporters GLUT3/4 and of microvascular endothelium GLUT1. Brain ageing 
was associated with an imbalance between the PI3K/Akt pathway of insulin signaling and c-Jun 
N-terminal kinase (JNK) signaling and a down-regulation of  the  PGC1α-mediated transcriptional 
pathway of mitochondrial biogenesis that impinged on multiple aspects of energy homeostasis. 
Lipoic acid treatment increased glucose uptake, restored the balance of Akt/JNK signaling, and 
enhanced mitochondrial bioenergetics   and   the   PGC1α-driven mitochondrial biogenesis. 
Impairment of a mitochondrion-cytosol-nucleus communication was underlying the progression 
of the age-related hypometabolic state in brain; the effects of lipoic acid are not organelle-limited, 
but reside on the functional and effective coordination of this communication that results in 
improved energy metabolism. 

The triple transgenic mouse model of Alzheimer's disease (3xTg-AD) is characterized 
by impaired brain glucose uptake (accumulating into energy deficits) and synaptic plasticity. The 
effects of 0.23% w/v lipoic acid, administered in the drinking water for 4 weeks, were examined 
in two age groups: 6 months (young) and 12 months (old) 3xTg-AD and compared to age-matched 
non-transgenic mice (nonTg). Lipoic acid elicited an insulin mimetic effect that consisted of 
increased brain glucose uptake, activation of the insulin receptor substrate and of the PI3K/Akt 
signaling pathway. Lipoic acid supplementation led to important changes in synaptic function as 
shown by increased input/output (I/O) and long term potentiation (LTP). Lipoic acid was more 
effective in stimulating an insulin-like effect and reversing the impaired synaptic plasticity in the 
older mice, wherein the impairment of insulin signaling and synaptic plasticity was more 
pronounced than those in young mice. 

Ex vivo 13C NMR studies on a 12 month-old 3xTg-AD revealed disturbances in glucose 
metabolism and the subsequent tricarboxylic acid cycle-related metabolites like glutamate, 
glutamine, GABA, and N-acetylaspartate, which altogether led to a hypometabolic state.  Lipoic 
acid treatment restored glucose metabolism and subsequent tricarboxylic acid cycle-related 
metabolites, thus substantiating its role in overcoming the hypometabolic state inherent in early 
stages of Alzheimer's disease. 
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Conversely, ex vivo 13C NMR studies on a younger (6 month-old) 3xTg-AD revealed a 
hypermetabolic state. In this study, An intravenous infusion of [13C]glucose + [13C]acetate was 
given to distinguish neuronal and astrocytic metabolism. A hypermetabolic state was clearly 
evident in 6-month-old 3xTg-AD mice in contrast to the hypometabolic state reported in 13-
month-old mice. Lipoic acid feeding to the hypermetabolic 3xTg-AD mice brought the metabolic 
parameters to the levels of nonTg mice. 

The effects of lipoic acid in these models of brain ageing and Alzheimer's disease are 
interpreted as part of a working hypothesis encompassing a metabolic triad consisting of 
mitochondria, insulin/IGF1 signaling, and JNK signaling. 
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PLENARY 2 
 
 

Modulation of Redox Balance by Antioxidants in Carcinogenesis 
 

Ah-Ng Tony Kong 
 

Distinguished Professor and Glaxo Endowed Professor of Pharmaceutics 
Director of Graduate Program in Pharmaceutical Sciences 

Leader, Carcinogenesis and Cancer Prevention, Cancer Institute of New Jersey 
Ernest Mario School of Pharmacy  

Rutgers, The State University of New Jersey 
Piscataway, NJ 08854, USA 

 
Diverse dietary and herbal medicinal phytochemicals are capable of promoting human health and 
prevention of diseases   including   neurological   and   cancer.   These   phytochemical   “antioxidants”   can  
counteract oxidative stress which is caused by an imbalance of reactive oxygen species (ROS)/reactive 
nitrogen species (RNS) and the antioxidative stress defense systems in cells. ROS/RNS or carcinogen 
metabolites, which can attack intracellular proteins, lipids, and nucleic acids, resulting in epigenetics 
modifications, genetic mutations, carcinogenesis, and other diseases. Nrf2 plays a critical role in the 
regulation of many antioxidative stress/antioxidant and detoxification enzyme genes, such as 
glutathione S-transferases (GSTs), NAD(P)H:quinone oxidoreductase 1 (NQO1), UDP-glucuronyl 
transferases (UGTs), and heme oxygenase-1 (HO-1), directly via the antioxidant response element 
(ARE). Our lab study many different classes of dietary plant phytochemicals; phenolic-antioxidants, 
isothiocyanates, tocopherols, omega-3 fatty acids, triterpenoids, and herbal medicines, which are 
potentially effective against many disease models including cancers. These compounds modulate 
intracellular kinases, activate Nrf2-mediated antioxidative stress/anti-inflammatory pathways and 
induce cellular defense genes HO-1, GST, and NQO1. Integrating Nrf2-/- mice with microarray 
bioinformatics/systems biology, other gene pathways including apoptosis, cell adhesion, cell growth, 
kinases,  electron  transport,  transcription  factors,  and  ubiquitination,  are  also  Nrf2’s  targets,  leading  to  
the overall cellular protective effects against oxidative/carcinogenic damages, particularly during 
carcinogenesis initiation. The Nrf2-/- mice are more prone to carcinogen-induced skin, colon and other 
cancers and are more susceptible to DSS-induced colon inflammation and DSS-AOM-induced colon 
carcinogenesis. Inhibition of LPS-induced inflammation in mouse macrophages by sulforaphane 
(SFN), phenethylisothiocyanate (PEITC) and curcumin appears to require Nrf2. Epigenetically, in the 
prostate TRAMP carcinogenesis, as cancer progresses, a shut-down of Nrf2 via CpG methylation of 
the promoter region, attenuating Nrf2-mediated genes, which were reversed by dietary curcumin, 
apigenin, SFN/PEITC, DIM, tocopherols, and herbal medicine Radix angelica sinensis/Z-ligustilide 
(Danggui) & Salvia miltiorrhiza/tanshisone (Danshen). These phytochemicals demethylate CpGs of 
Nrf2 promoter in TRAMP C1 and JB6 cells and Neurog1 promoter in LNCaP cells by curcumin, which 
would impact early cancer initiation/promotion as well as later stages of cancer progression. Human 
study of prostate cancers also found epigenetics CpG methylation and Nrf2 attenuated expression as 
cancer progresses. In summary, dietary/herbal phytochemicals would confer early diseases (e.g. 
cancer) preventive activities in part through epigenetics resulting in blocking initiation/promotion, as 
well as later stage of epigenetic modifications inhibiting progression of diseases including cancer 
(Supported by NIH grants).  
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PLENARY  3 
 
 

Extension  of  the  Healthspan  by  Antioxidants:  True  of  False? 
 

Yoshikazu  Yonei 
 

Anti-Ageing  Medical  Research  Center,  Doshsisha  University,  Kyoto,  Japan 
 
 
The  goal  of  anti-ageing  medicine  is  to  promote  healthy  daily  living,  improve  quality  of  life  (QOL),  
and   thereby  achieve  healthy   longevity,   not  merely   lifespan  extension.  Anti-ageing  medicine   is  
practiced  by  elucidating  the  mechanisms  of  ageing  and  senescence  through  a  multidisciplinary  
collaboration  of  science,  determining  the  degree  of  ageing  and  risk  factors  for  accelerated  ageing  
through  an  anti-ageing  medical  checkup,  and   identifying   the  best  approach   to  achieve  healthy  
longevity.  Among  the  risk  factors,  such  as  oxidative  stress,  glycative  stress,  psychosomatic  stress,  
immunological  stress,  and  poor  lifestyle,  the  most  significant  factor  will  be  determined  and  set  as  
the  primary  target  of  treatment.  The  risk  factor  varies  among  individuals.  Medical  care  aimed  at  
achieving  healthy  longevity  should  be  provided  for  each  patient  according  to  a  personalized  anti-
ageing  treatment  plan  based  on  the  appropriate  ageing  assessment.  It  is  sure  that  the  antioxidant  
therapy  is  effective  in  the  individuals  with  high  oxidative  stress.  Our  data  of  serum  antioxidant  
concentrations  revealed  that  antioxidants  are  not  completely  balanced  in  the  most  cases  in  which  
you  can  find  insufficiency.  So,  my  answer  is  that  “Extension  of  the  Healthspan  by  Antioxidants”  
may  be  true  if  cases  are  adequately  selected.  However,  from  my  experience,  involved  with  the  
clinical   trials  of  antioxidants,  results  are  variable,  showing  sometime  effective  while  sometime  
ineffective.  In  conclusions,  we  need  to  learn  about  the  defense  system  against  oxidative  stress  and  
the  both  shortage  and  excess  risks  of  antioxidants,  and  also  to  judge  the  degree  of  oxidative  stress  
in  individuals,  so  that  we  can  achieve  healthspan  extension  by  antioxidants.       
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PLENARY 4 
 
 

Antioxidant Vitamins and Cancer Prevention: Is It Still Relevant? 
 

Paul W. Sylvester 
 

School of Pharmacy, University of Louisiana at Monroe, USA 
 
 

Antioxidant vitamins regulate peroxidation reactions and free radical production.  Uncontrolled 
or excessive free-radical production can ultimately lead to cellular damage, dysfunction, or death.  
Furthermore, free radicals are highly reactive and have the potential to form DNA adducts that 
can lead to gene mutation and the initiation of cancer.  Some antioxidants can be produce naturally 
by the body, while antioxidant vitamins must be obtained from food or dietary supplements.  
Numerous laboratory studies using cell culture and animals experimental models have shown that 
antioxidant vitamins can prevent free radical damage and reduce the risk of various types of 
cancer.  However, clinical studies in humans have produced conflicting results.  There is also a 
great concern that antioxidant supplements may reduce the creation of free radicals produced by 
radiotherapy and some forms of chemotherapy, and thereby interfere with the effectiveness of 
these treatments.  In contrast, other evidence suggests that oxidation supports the growth of 
malignant cells and antioxidants will reduce the promotional effects of oxidation in the 
malignancy process.  These studies strongly suggest that antioxidants should be administered with 
chemotherapy because oxidative stress initiates and promotes cancer, and cancer patients often 
have low levels of antioxidants, which would increases their susceptibility to the adverse side 
effects and cytotoxicity associated with traditional radiation and chemotherapy.  A great deal of 
evidence has also accumulating demonstrating that many antioxidant vitamins display multiple 
mechanisms of action that are independent of their antioxidant potency, and depending on the 
dose administered, these vitamin antioxidants can modulate gene expression and signal 
transduction pathways involved with cancer cell proliferation and survival, as well as influence 
the process as apoptosis and inflammation .  This presentation will provide an overview of the 
relevant scientific and clinical studies that are associated with the therapeutic value of antioxidant 
vitamins in the prevention and treatment of human cancer.  Recent experimental findings and 
recent advances in this field of research regarding the potential health benefits of antioxidant 
vitamins supplementation will also be reviewed.   
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PLENARY 5  
 
 

Targeting Antioxidant Pathways in Neurodegeneration 
 

Ikuo Tooyama 
 

Molecular Neuroscience Research Center, Shiga University of Medical Science 
Seta Tsukinowa-cho, Otsu, 520-2192, Japan 

 
 
Alzheimer’s  disease  (AD)  is  characterized  by  a  progression  from  episodic  memory  problems  to  a  
slow global decline in cognitive function. The neuropathological hallmarks are senile plaques, 
neurofibrillary tangles and neurodegeneration. The main component of senile plaques and 
neurofibrillary tangles are β-amyloid peptides (Aβ) and hyper-phosphorylated tau protein. While, 
neurodegeneration is caused by a wide variety of factors such as Aβ oligomers, inflammation and 
oxidative stresses. Since oxidative stresses are one of important targets for the therapy of AD, it 
is of great interest to find therapeutic drugs from natural antioxidant products and their derivatives. 
We have recently focused on curcumin and tocotrienols, displaying strong antioxidant properties. 
Concerning curcumin, we have synthesized 82 new curcumin derivatives (Shiga-Y series). 
Among them, Shiga-Y5 has a high transitivity to the brain from blood. Quartz   crystal  
microbalance  (QCM)  analysis  showed  that  Shiga-Y5  bound  to  not  only  Aβ  aggregates  (with  β-
sheet)  but  also  Aβ  oligomers,  which  are  responsible  for  neuronal  and  synaptic  dysfunction  in  AD.  
Thus,  we  investigated  the  effects  of  curcumin,  Shiga-Y5  (can  pass  through  BBB)  and  Shiga-Y6  
(cannot  pass  through  BBB)  on  AD  pathology  in  APPswe/PS1dE9  double  transgenic  mice.  Mice  
fed  a  chow  diet  that  contained  Shiga-Y5  for  6  months  showed  a  reduction  in  insoluble  Aβ  deposits  
and  glial  cell  activity  together  with  reduced  cognitive  deficits,  compared  to  animals  receiving  a  
control  diet  or  with  curcumin  or  Shiga-Y6  in  their  diet.  These  results  indicate  that  Shiga-Y5  may  
have  potential  for  preventing  AD.  I  also  introduce  the  effect  of  tocotrienols  on  cognitive  functions  
and  neuropathological  changes  of  transgenic  mouse  models  of  AD. 
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PLENARY 6 
 

 
Antioxidant Research: The Way Forward 

 
Young-Joon Surh 

 
Research Institute of Pharmaceutical Science, College of Pharmacy, Seoul National University, 

Seoul, South Korea 
 

 
Oxidative  stress-induced  tissue  injury  is   implicated  in  pathogenesis  of  a  vast  variety  of  human  
disorders,  especially  those  associated  with  ageing.  Therefore,  amelioration  of  oxidative  insult  as  
well   as   potentiation   of   cellular   antioxidant   capacity   through   nutritional   or   pharmaceutical  
manipulation  has  been  considered   to  be  one  of   the  most   feasible  ways   to  delay   the  process  of  
ageing   and   the   onset   of   many   ailments   including   coronary   heart   disease,   diabetes,   obesity,  
neurodegenerative   disorders,   cancer,   etc.   The   health beneficial effects of a vast variety of 
antioxidant substances derived from edible plants and some marine organisms have been 
extensively investigated and well documented.   However,   the   majority   of   research   with   such  
natural  products  has  largely  been  conducted  at  the  preclinical  level,  and  results  from  population-
based  studies  concerning  the  preventive  or  therapeutic  relevance  of  antioxidant  supplementation  
are   still   controversial.   Well-designed   and   controlled   human   intervention   trials   with   defined  
individual  ingredients  or  their  mixtures  will  help  start  the  new  era  of  personalized  nutrition  and  
optimal  dietary  regimens  needed  in  the  successful  management  of  diseases  as  well  as  maintenance  
of  healthy  ageing. 
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SYMPOSIUM 1 
 
 

Antioxidants and Metabolic Syndrome 
 

Nafeeza Mohd Ismail 
 

Faculty of Medicine, Universiti Teknologi MARA, Sungai Buloh Campus, Selangor. 
 
 

The metabolic syndrome is conceptualized as a combination of metabolic and anthropometric 
abnormalities which include excess body fat around the waist, hyperglycemia, hypertension, low 
concentration of HDL cholesterol and hypertriglyceridemia. It increases the risk of heart disease, 
stroke and diabetes. Oxidative stress, a condition in which an imbalance results between the 
production and inactivation of reactive oxygen species is often implicated in metabolic syndrome. 
Oxidative stress is also associated with adiposity and insulin resistance. People with metabolic 
syndrome have been shown to have decreased antioxidant protection. Moreover, oxidative stress 
is implicated as the underlying pathogenesis for each component of metabolic syndrome. The 
close relation of oxidative stress and metabolic syndrome suggest that oxidative stress may be 
involved in the pathogenesis and may also be a consequence rather than an innocent bystander. 
There have been reports on the possibility of  metabolic syndrome patients with increased 
activation of biochemical pathways leading to increased delivery of reactive oxygen species, 
decreased antioxidant protection and increased lipid peroxidation. This presentation aims to 
discuss the role of oxidative stress in metabolic syndrome and its major clinical components and 
some approach that can be adopted in ameliorating oxidative stress in metabolic syndrome.  
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Antioxidants and Cardiovascular Disease: Clinical Perspective 
 

Abdul Rashid Abdul Rahman  
 

An Nur Specialist Hospital, Bandar Baru Bangi, Selangor and Malaysian Institute of Graduate and 
Higher Training, Kuala Lumpur, Malaysia 

 
 

Oxidative stress plays a pivotal role in the pathogenesis of cardiovascular diseases, the number one 
cause of mortality worldwide. The burden of cardiovascular diseases (especially premature mortality) 
is greater in the Asia Pacific Region than elsewhere in the world. The role of oxidative stress has been 
demonstrated from the risk factors, sub clinical, overt clinical, advance and terminal stages of 
cardiovascular diseases. It is therefore enticing to hypothesis that   anti-oxidant may equally have a 
pivotal role in combating the scourge of cardiovascular disease at the various stages of the 
pathophysiological process. 

Anti-oxidants occurs naturally as nutrient anti-oxidants particularly as naturally occurring  
vitamins (A, C and E), flavonoids, essential long chain poly unsaturated fatty acids, lycopene and even 
selenium ( a trace mineral found in many natural food ).  Anti-oxidants supplements meanwhile are 
compounds either extracted from natural foods or chemically synthesised. They are being touted as the 
panacea of all diseases especially by direct seller including multinational corporations; a multi-million 
if not multi-billion dollar industry.     Meanwhile many licensed and prescription-only drugs used to 
treat cardiovascular diseases also have ancillary anti-oxidant properties. This pleotropic property   is 
often utilised to the maximum by the manufacturers as a selling point.   

Are the much talked- about potentials of anti-oxidants in cardiovascular diseases clinically 
proven   and   evidenced   based?   ‘Clinically   proven’   and   ‘evidence- based’   are   two   value-laden 
terminologies commonly misunderstood even among scientists and clinicians. There are indeed many 
levels of clinical proofing and evidence based hierarchy. To the clinicians, the one which matters to 
their patients is whether anti-oxidants positively impacted on clinical outcomes especially 
cardiovascular morbidity and mortality. More often than not the purported benefits of anti-oxidants are 
based on in vitro, ex vivo, animal studies and   surrogate end- points clinical studies not all of which 
are randomised control trials.  This is where anti- oxidants as a class fall short of expectation in clinical 
cardiovascular diseases. Except for a handful of trials, anti- oxidant in cardiovascular has so far been 
an unfulfilled promised. Even when studies which did show that it is clinically beneficial, it is almost 
always used as an add-on therapy and not as a stand- alone therapy.    

In conclusion there is a miss- match between the promised   benefits of anti-oxidants in 
cardiovascular diseases   and the gold standard clinical evidence generated thus far. What is required 
is for scientist to go back to basics, for clinical trialists to explore other aspects of clinical questions 
not answered and for doctors to keep an open mind. Meanwhile manufacturers and direct sellers must 
not to go overboard and the public at large not to be gullible. As the Prophet of Islam (Peace be upon 
him)  said  “For  every  disease  Allah  created  there  is  a  cure”. There is still a gap in the therapeutics of 
cardiovascular diseases and that gap may well be anti-oxidants. However until that is unequivocally 
proven, we as scientists and clinicians must do our part in seeking the truth which is still out there.            



 
 

International Conference on Antioxidants and Degenerative Diseases (ICADD) 2015 
3–4 June 2015, Istana Hotel, Kuala Lumpur, Malaysia 

 

14 
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Antioxidants and Metabolic Diseases: Clinical Concepts 
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Medical Centre, Universiti Kebangsaan Malaysia 

 
 
Cardiometabolic disorder is increasing in prevalence, at the same time associated with high 
morbidity and mortality. Unhealthy dietary habits and lifestyles contribute to the development of 
diabetes mellitus (DM) and cardiovascular disease (CVD). Studies have shown that some 
nutritional compounds with anti oxidant and anti inflammatory property/effects did alter the 
disease process of oxidative stress-induced inflammatory disease like DM and CVD. 
Polyphenolic compounds such as flavonoids, isoflavones, phenolic acids and lignan contribute to 
increased plasma antioxidant capacity, decreased oxidative stress markers and reduced total and 
LDL cholesterol. A longitudinal study demonstrated that higher dietary antioxidant intakes have 
favorable effects on metabolic disorders and prevent subsequent weight and abdominal fat gain 
during a 3-year follow-up. The upregulated oxidative stress indeed promotes the development of 
cardiometabolic disorders. Antioxidants are suitable choices for the prevention or treatment of 
metabolic syndrome-based cardiovascular diseases or diabetic mellitus, but more randomized 
clinical trials need to be performed. 
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SYMPOSIUM 2 
 
 

Synergistic Effects of Omega-3 Polyunsaturated Fatty Acids in Chemoprevention and 
Chemotherapy 

 
Hye-Kyung Na 

 
Department  of  Food  and  Nutrition,  College  of  Human  Ecology,  Sungshin  Women’s  University,  

Seoul, South Korea 
 

 
Omega-3 polyunsaturated fatty acids, such as docosahexaenoic acid (DHA) and eicosapentanoic 
acid (EPA), have been reported to possess anti-oxidant, anti-inflammatory, and chemopreventive 
properties. We have previously reported that topical application of DHA prior to UVB irradiation 
attenuated the oxidative stress and inflammation in hairless mouse skin by inhibiting expression 
of cyclooxygenase-2 and NAD(P)H:oxidase-4, respectively. DHA pretreatment also attenuated 
UVB-induced DNA binding of nuclear factor-kappa B (NF-κB)   through   inhibition   of  
phosphorylation of IκB  kinase  α/β,  phosphorylation,  degradation  of   IκBα  and  phosphorylation  
and nuclear translocation of p65, a functionally active subunit of NF-κB.  When  topically  applied  
to mouse skin or treated to mouse epidermal cells, DHA induced the activation of Nrf2 that plays 
a pivotal role in cellular defence against oxidative stress and inflammatory damage. Dietary intake 
of omega-3 fatty acids improves efficacy of chemotherapeutic agents in the clinical and preclinical 
studies. DHA potentiated the cytotoxicity of anticancer drug such as paclitaxel and 5-fluorouracil 
and inhibited the expression of multi-drug resistance related protein 1. DHA also inhibited 
experimentally induced colitis in mice. Inclusion of celecoxib in fish oil diet significantly reduced 
the colon tumor multiplicity in mice compared with those fed the mixed lipids diet containing 
celecoxib. According to a randomised double blind trial, cancer patients who consumed omega-3 
fatty acids as a supplement showed the weight gain and increases in the lean body mass than the 
individuals without intake of n-3 fatty acids.       
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Antioxidants in Degenerative Diseases: Special Focus on Honey 
 

Siew Hua Gan, Mijanur Rahman & Mohd Ibrahim Khalil 
 

Human Genome Centre, School of Medical Sciences, Universiti Sains Malaysia, Kubang 
Kerian, Kelantan  

 
 
Honey is the only insect-derived natural product with therapeutic, traditional, spiritual, nutritional, 
cosmetic, and industrial value. In addition to having excellent nutritional value, honey is a good 
source of physiologically active natural compounds, such as polyphenols. Unfortunately, there 
are very few current research projects investigating the nootropic and neuropharmacological 
effects of honey, and these are still in their early stages. Raw honey possesses nootropic effects, 
such as memory-enhancing effects, as well as neuropharmacological activities, such as anxiolytic, 
antinociceptive, anticonvulsant, and antidepressant activities. Research suggests that the 
polyphenol constituents of honey can quench biological reactive oxygen species and counter 
oxidative stress while restoring the cellular antioxidant defense system. Honey polyphenols are 
also directly involved in apoptotic activities while attenuating microglia-induced 
neuroinflammation. Honey polyphenols are useful in improving memory deficits and can act at 
the molecular level. Therefore, the ultimate biochemical impact of honey on specific 
neurodegenerative diseases, apoptosis, necrosis, neuroinflammation, synaptic plasticity, and 
behavior-modulating neural circuitry should be evaluated with appropriate mechanistic 
approaches using biochemical and molecular tools. 
  



 
 

International Conference on Antioxidants and Degenerative Diseases (ICADD) 2015 
3–4 June 2015, Istana Hotel, Kuala Lumpur, Malaysia 

 

17 

SYMPOSIUM 2 
 
 

DNA Methylation in Ageing, Disease Risk and Cancer 
 

Holger Heyn 
 

Bellvitge  Biomedical  Research  Institute,  L’Hospitalet  de  Llobregat,  Spain   
 
 

DNA methylation patterns are important for establishing cell, tissue and organism phenotypes, 
but little is known about their contribution to the ageing process and disease risk. Hence, we 
identified alterations in the DNA methylation landscape during ageing and related diseases, such 
as the Progeria syndrome. In order to identify causal epigenetic variation associated to disease 
risk, we generated genome-scale DNA methylation profiles of human populations. Here, DNA 
methylation differences could be traced back to genetic variation and we proposed that 
interrogating the interplay between polymorphic alleles and DNA methylation levels is a powerful 
method for improving our interpretation of risk alleles identified in genome-wide association 
studies (GWAS). Further, we integrated patient cancer risk genotype data and genome-scale DNA 
methylation profiles of primary human tumors and provide a comprehensive catalogue of 
epigenetic associations to cancer risk polymorphisms. We suggest that epigenetic regulation can 
provide a considerable amount of new information about the biology of cancer risk alleles and, 
moreover, could pinpoint functional somatic genetic alterations in cancer.  

 

  



 
 

International Conference on Antioxidants and Degenerative Diseases (ICADD) 2015 
3–4 June 2015, Istana Hotel, Kuala Lumpur, Malaysia 

 

18 

SYMPOSIUM 3 
 
 

Integrative Approach in Natural Products Research to Discover Lead Antioxidant and 
Anti-Inflammatory Principles for Development of New Drugs and Herbal Medicines 

 
Ibrahim Jantan 

 
Drug and Herbal Research Center, Faculty of Pharmacy, Universiti Kebangsaan Malaysia, Jalan 

Raja Muda Abdul Aziz, 50300 Kuala Lumpur, Malaysia 
 
 

Drug discovery involves integration of  enormous spectrum of research activities, beginning from 
initial target identification and validation, through assay development, high throughput screening 
(HTS), hit identification, lead optimization and finally the selection of a candidate molecule for 
clinical development.   The single target or bullet-based approach has been the dominant paradigm 
to discover natural small organic molecules from natural resources as  new leads or models for 
the development of synthetic molecules for the discovery of drug targets.    Recently there is a 
growing interest to use innovative approaches to drug discovery from natural products by network 
pharmacology which integrates systems biology and pharmacology.  The integrated 
multidisciplinary concept of multiple targets, multiple effects and complex diseases in network 
pharmacology have enriched our understanding of complicated pathogenesis and multi-target 
pathologies of systemic diseases and reduced difficulty in identifying relevant interventions to 
target  such  complexities.  The  ‘-omic’  technologies  in  system  biology  have  now  been  widely  used  
to correlate and elucidate multiple targets and network of human diseases and drug actions. The 
concept of network pharmacology is especially useful in accurately translating and interpreting 
the therapeutic effects of herbal medicines into modern biochemical and biological meanings.   
Herbal medicines may serve as valuable resources for network-based multi-target drug discovery.  
Multi-target drugs could be developed from herbal extracts by first evaluating the efficacy of the 
extracts, followed by identification of their major bioactive components and redevelopment of a 
completely new multi-component formulations composed of the major bioactive components in 
order to reach a synergistic and optimal combination. In this paper, the use of integrated and multi-
target approach to discover  lead antioxidant and  anti-inflammatory principles for development 
of new drugs and herbal medicines will be presented. Phytochemicals of diverse chemical 
structures, including phenolic compounds, xanthones, prenylflavonoids, benzophenones, styryl 
lactones, alkaloids and triterpenoids isolated from the tropical rainforest plants  have been 
investigated and some have been identified as potential new lead compounds for the development 
of new therapeutic agents and as biomarkers for the development of standardized herbal 
medicines. 
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SYMPOSIUM 3 
 
 

Oxidative Stress as a Potential Marker of Risk to Degenerative Diseases  
 

Wan Zurinah Wan Ngah 
 

Department of Biochemistry, Faculty of Medicine, Hospital Canselor Tuanku Muhriz, UKM 
Medical Centre & UKM Medical Molecular Biology Institute, Universiti Kebangsaan Malaysia, 

Jalan Yaacob Latif, Bandar Tun Razak, Cheras, 56000 Kuala Lumpur 
 
 
Degenerative diseases include chronic non communicable diseases such as diabetes mellitus, 
cardiovascular diseases, cancer and other age related diseases. This pose a huge disease burden 
and   impacts   both   the   country’s   economic   resources   and   quality   of   life. As these are lifestyle 
diseases, gene-gene interactions and gene-environment interactions contribute to the development 
and progress of the diseases. The gene-environment interactions are of interest as profiling of high 
risk populations and more susceptible individuals may result in lifestyle modifications and 
interventions to delay onset of disease and possibly progression of disease. As such profiling can 
offer an alternative preventive measure to alleviate disease onset. However, challenges posed by 
profiling include level for profiling, whether intrinsically at gene level, RNA, protein or 
metabolites. The complexity is compounded by gene-environment interactions which are dynamic 
and  changes  throughout  a  person’s  lifespan.  Studies  are  usually  designed to compare disease and 
normal but in order to predict risk, then end-points and early markers of disease are of paramount 
importance. Reports have suggested limited clinical advantage and utility of genome wide scans. 
Therefore, the search continues for other profiling parameters involving pathways of disease 
development. Mechanisms of disease development are still being actively investigated although 
some insight into the pathways involved has been reported. It has been suggested that many of 
these degenerative diseases share some common mechanisms such as oxidative stress and 
inflammation. For example, these mechanisms are triggering factors together with dyslipidaemia 
are involved in cardiovascular disease. In cancer, oxidative stress and inflammation are also 
involved.   Similarly   with   other   age   related   diseases   such   as   neurodegeneration,   Alzheimer’s,  
cataract   and   Parkinson’s   disease.   However,   how   oxidative   stress,   singly   or   together   with  
inflammation contributes to disease development and whether they are causal or as a result of 
effect is still uncertain. Predisposition to and biomarkers of oxidative stress therefore have 
potential  to  be  used  as  risk  indicators.  Also  risk  can  vary  according  to  a  person’s  lifecycle  and  
cumulative effects over time. In coronary artery disease, 10% of patients worldwide develop the 
premature disease (PCAD) earlier below 45years of age suggesting a strong genetic component 
supported by a pro-disease environment. Oxidative stress markers in PCAD measured showed a 
higher IL-6 and VCAM. Vitamin E tocotrienol supplementation reduced markers of oxidative 
stress and DNA damage which are more pronounced in older individuals. Significantly down-
regulated genes were involved in cell cycle arrest, apoptosis, inflammation (ICAM1, ICAM2, 
IER3, MIF), angiogenesis, signal transduction and cholesterol homeostasis. In conclusion, 
although future research needs to be carefully design to determine risks for diseases, there is some 
indication that oxidative stress has potential as a marker of predisposition and progress of disease 
and offers a target for intervention.    
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SYMPOSIUM 3 
 
 

Developing Antioxidants for Clinical Trials 
  

Zhari Ismail 
 

School of Pharmaceutical Sciences, Universiti Sains Malaysia, Penang,Malaysia 
 
 
Numerous reports on the failure of antioxidants in clinical trials are a case of concern. These 
finding have prompted a review on health supplements on its benefits and claims. This situation 
places the herbal national key economic areas  (NKEA) project in jeopardy as the final 
expectations of herbal research in Malaysia is the clinical trial data that support the use of such 
preparations for indications related to health and disease. A carefully planned approach must be 
placed to prepare for such studies where research and development of a standardised herbal extract 
for preclinical studies must be completed encompassing the fulfillment of chemical manufacturing 
control (CMC) criteria of the raw materials, extracts, chemical markers, proof of concept for 
efficacy, safety and stability data. This ensures the reproducibility of the materials and guaranteed 
potency of the extract. Another important feature that can determine the successful clinical 
outcome is the formulation optimisation of antioxidant drug delivery to target sites. Nano 
formulation was found to be useful in this context and will be presented.  

  



 
 

International Conference on Antioxidants and Degenerative Diseases (ICADD) 2015 
3–4 June 2015, Istana Hotel, Kuala Lumpur, Malaysia 

 

21 
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Natural vs Synthetic Antioxidants for Health and Diseases 
 

Aidil Azhar, Alfazari Mohd Ghazali, Manizheh K. Farshbafi, Cini M. John, 
 Mizaton H. Hasan, Aishah Adam 

 
Pharmacology and Toxicology Research Laboratory,  

Faculty of Pharmacy, Universiti Teknologi MARA (UiTM), 
42300 Bandar Puncak Alam, Selangor Darul Ehsan, Malaysia 

 
Group on Affinity, Efficacy and Safety Studies (OASES),  

CORE of Pharmaceutical and Life Sciences, UiTM 
 

 

Since independence in 1957, Malaysia has embraced modern medicine with gusto. Free medical 
care and medicines were available at government clinics and hospitals throughout the nation. 
Greater prosperity and modern living does come with a price. Many Malaysians are affected by 
diseases associated with sedentary lifestyles and high caloric intake. Prevalence of diabetes 
mellitus in Malaysia has doubled within 7 years to reach 22.6% in 2013. This figure is twice that 
of North America and the Caribbean at 11%, and almost three times that of Western Pacific at 
8.6%. Malaysian population that is predicted to be burdened with diabetes mellitus is estimated 
to be more than 4.5 million in 2020 which represents 14.4% of the estimated 31.6 million 
population at that time. Hepatocellular carcinoma is an important cancer in Malaysia. It is most 
common amongst Chinese, followed by Malays and Indians. Obviously, patients seek modern 
medicine for treatment. However, indigenous knowledge on the use of herbs to treat diseases are 
handed down through the generations and is practiced by many in the nation. Many people utilise 
medicinal herbs in parallel with modern medicines to treat disease conditions. We examined local 
plants viz Polygonum minus, Octomeles sumatrana and Cassia auriculata in relation to their 
antioxidant capacities. P. minus was further tested for anticancer effects in mice model of 
xenographic liver cancer. O. sumatrana and C. auriculata were examined for antihyperglycemic 
activity in STZ-diabetic rats. Effect of the latter on gentamycin-induced nephrotoxicity was also 
examined. Mechanisms of action of these medicinal herbs were elucidated. These plants effected 
cancer cure or anti-hyperglycemic effects by acting at several sites of action. 
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Modulation of Gene Expression by Antioxidants to Delay Ageing  
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Ageing is the outcome of complex interactions between genetic factors and the accumulation of 
a variety of deleterious stochastic changes overtime. The in vitro ageing of human diploid 
fibroblasts (HDFs) is the experimental model for cellular ageing. Human diploid fibroblasts have 
a limited ability to divide when cultured in vitro and will enter a state of cellular senescence 
characterized by cell growth arrest. In our study were identified the molecular changes that occur 
with senescence in HDFs and determined the molecular mechanisms of antioxidants in the 
prevention of cellular senescence. Primary HDFs were cultured until replicative senescence. 
Treatment with tocotrienol-rich fraction, Chlorella vulgaris and Piper betle was carried out to 
evaluate their molecular effects on cellular ageing. Our results showed that when cells aged, there 
were changes in cells morphology, decreased in telomere length and telomerase activity, increased 
senescence-associated  β-galactosidase activity, altered gene expression pattern and changes in 
cell cycle profile. Tocotrienol-rich fraction, Chlorella vulgaris and Piper betle were found to 
protect against cellular ageing by compensating the role of antioxidant enzymes, reducing 
damaged DNA and reversing cell cycle arrest while tocotrienol restored telomere length and 
telomerase activity. Tocotrienol-rich fraction and tocopherol were found to enhance collagen 
synthesis and inhibit collagen degradation besides inhibiting melanogenesis. Differential gene 
expression studies revealed that tocotrienol modulated biological processes in senescent HDFs 
such as negative regulation of tumor necrosis factor production and negative regulation of 
interleukin-6 production, cell redox homeostasis process, negative regulation of caspase activity 
and response to stress, endoplasmic reticulum unfolded protein response and protein transport. 
Emerging evidence highlight the implication of microRNAs as a posttranscriptional regulator in 
ageing. Several senescence-associated microRNAs (SA-miRNAs) were found to be differentially 
expressed during cellular senescence. Our data showed significant up regulation of miR-24 and 
miR-34a and down regulation of miR-20a and miR-449a in senescent HDFs. Tocotrienol-rich 
fraction reduced miR-34a expression in senescent HDFs and increased miR-20a expression in 
young HDFs and increased miR-449a expression in both young and senescent HDFs. Increased 
expression of miR-34a reduced the expression of CDK4, thus tocotrienol-rich fraction inhibition 
on miR-34a expression relieved its inhibition on CDK4 gene expression for cell cycle progression. 
In conclusion, several targets are available in delaying ageing such as modulation of senescence 
associated microRNAs and their target genes and proteins that are involved in the regulation of 
cell cycle and biological processes. 
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Conservation of Natural Antioxidants for Sustainability 
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Selangor Darul Ehsan, Malaysia. 
 

Herbs and spices are one of the most important targets to search for natural antioxidants. Since 
then research on natural antioxidant has received considerable attention and over a hundred 
thousand papers have been published on the subject. This has led to a rampant use of antioxidants 
in order to try to obtain and preserve optimal health. A number of nutraceuticals and food 
supplements are frequently fortified with plant-derived natural antioxidants for applications in the 
promotion of health and prevention against damages caused by radicals. Unplanned development 
and overexploitation of plants with antioxidative properties from non-managed, natural resources 
has not only resulted in shortage of various herbs, but extinction of several species in nature. In 
order to meet the growing demand for these plants, it becomes important to conserve these plant 
species either by way of domestication and cultivation or by other ex-situ and in situ conservation 
measures for their sustainable use. Emphasis on cultivation of the wild forms, rather than 
collecting from the wild would also ensure botanical identity, genetic improvement, quality and 
continuity in supply of raw materials to the industry and researchers. The paper highlights the 
underlying principles and outlines some of the key cultivation practices, harvesting and processing 
technologies required to implement good agricultural practices to support the industry as well as 
research on natural antioxidant. 
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Antioxidative Role of Withania Somnifera on Isoproterenol-Induced Myocardial 
Infarction in Rats 

 
Khalil MI1, Ahmmed I1, Ahmed R1, Gan SH 2, Alam N2 
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Genome Centre, School of Medical Sciences, Universiti Sains Malaysia, 16150 Kubang Kerian, 
Kelantan, Malaysia 

 
 
Background: In this study, the protective roles of Withania somnifera leaf extract (WSLEt) on 
isoproterenol (ISO)-induced myocardial infarction (MI) was investigated in rats.  
 
Methods: ISO ((85 mg/kg) was injected subcutaneously to rats at an interval of 24 h for 2 days 
to induce experimental MI. Following 48 hours after the first dose of ISO injection, all animals 
were sacrificed and blood as well as heart tissues specimens were collected for biochemical and 
histopathological analysis.  
 
Results: Significant increase in cardiac troponin I (cTnI) level, serum lipid profiles [total 
cholesterol (TC), triglycerides (TG), very low density lipoproteins (VLDL-C) and high density 
lipoproteins (HDL-C)] while increasing the activities of some marker enzymes (CK-MB, LDH, 
AST, ALT) were observed in ISO induced rats. In addition to these diagnostic markers, there was 
increased levels of LPO and decreased activities of enzymatic antioxidants [superoxide dismutase 
(SOD), glutathione peroxidase (GPx), glutathione reductase (GRx) and glutathione-S-transferase 
(GST)] in the myocardium. However, oral pretreatment (100 mg/kg)of WSLEt for 4 weeks 
elicited a significant cardioprotective activity by lowering the levels of cTnI, marker enzymes and 
lipid profiles. The levels of lipid peroxidation (LPO) products were also significantly decreased. 
Elevated activities of antioxidant enzymes were also observed in rats pretreated with WSLEt. 
Nevertheless, the amelioration in biochemical parameters reported in the current study was more 
pronounced when compared to the histopathological findings.  
 
Conclusion: Our findings suggest that the cardioprotective effect of WSLEt in ISO-induced 
oxidative damage may be due to an augmentation of the endogenous antioxidant system and 
inhibition of LPO in the myocardial membrane. It is concluded that WSLEt confer some 
protective activities against oxidative damage in ISO-induced MI in rats.  
 
Keywords: Withania somnifera, Myocardial Infarction, Oxidative Stress, Lipid peroxidation, 
antioxidant enzymes 
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Background: Cognitive decline is a key threat to successful ageing and is in continuum with 
advancing age with an uncertain indicator between physiological and pathological changes. 
Alterations in pathways related to the ageing process observed include oxidative stress, lipid 
metabolism, and inflammation. However, the exact mechanisms involved in cognitive decline are 
still unclear. This study is to determine the level of cognitive function and oxidative status during 
normal ageing in the rat.  
 
Methods:  A longitudinal study using Sprague-Dawley rats (n=40) was done starting from the 
age of 14 months old.  Cognitive functions tests such as open field test, Morris water maze and 
object recognition test  were determined at the age of 14, 18, 23 and 27 months. Upon the 
completion of the cognitive assessment at each age, blood was collected from the orbital sinus 
vein and oxidative status determined by measuring the level of DNA damage, lipid peroxidation, 
protein oxidation and antioxidant enzymes.  
 
Results: It was observed that aged rats showed declining exploratory behavior and increased in 
the level of anxiety as compared to the young rats. The level of DNA damage increased with 
increasing age. Interestingly, our study found that both levels of malondialdehyde and plasma 
carbonyl content decreased with age. In addition, the level of superoxide dismutase activity was 
significantly decreased with age at 14 months old whereas catalase activity was significantly 
increased at 18 months of age. However, no significant difference was found in glutathione 
peroxidase activity for all age groups.  
 
Conclusion: The progression of cognitive impairment in normal ageing rats was strongly 
correlated with increases in level of DNA damage.  
 
Keywords: Cognitive decline, normal ageing, rat, DNA damage, oxidative status 
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Background: Gamma-tocotrienol (γT3)  is an intriguing molecule, besides acting as antioxidant, 
it has also shown to be involved in both mediating pro-apoptotic and anti-apoptotic signaling 
pathway via the Bcl-2 family protein. This maybe an important mechanism of action, as we know 
that the dysregulation of apoptosis is the hallmark of cancer whereby the B-cell lymphoma 2 (Bcl-
2) family proteins are involved in the initiation of apoptosis process. Binding of BH3-only 
proteins such as Bim, Bid to anti-apoptotic proteins such as Bcl-2 will releast pro-apoptotic 
proteins such as Bax, Bak from sequestration of Bcl-2 protein and form homodimers that initiate 
the apoptosis process. Therefore, small molecules mimicking BH3-only proteins, also known as 
BH3 mimetics could be potential anticancer agent.  
 
Methods: In this study, we examine and compare the molecular interaction of gamma-tocotrienol 
(γT3)  and  alpha-tocotrienol  (αT3)  to  various  apoptosis-related proteins by in silico modelling and 
verify some of the significant results with binding assay and cellular assays.  
 
Results: Simulated docking analysis showed that  both  γT3  and  αT3  is  able  to  dock  at  specific  site  
in Bcl-2  (BH3  domain)  and  p53  protein  (oligomerization  region).    γT3  have  significantly  higher  
putative  binding  energy  to  these  two  proteins  than  αT3.  To  validate  From  the  cell-free binding 
assay,  γT3  displaced fluorescent probe from the hydrophobic groove of Bcl-2.  Further cellular 
assays  further  indicate  the  role  of  γT3  in  inducing  apoptosis  by  intrinsic  pathway.  From  Western  
blot,  γT3  induced  overexpression  of  p53  protein  and  this  was  not  showed  by  αT3, thus indirectly 
indicate  possible  molecular  interaction  of  γT3  to  the  formation  of  p53  tetramers.   
 
Conclusion: Our  data  suggested  that  γT3  possibly  have  two  molecular  action:  1)  as  BH3  mimetics  
to inhibit Bcl-2 protein and 2) by binding to the p53 region that activates the formation of 
tetramers. However, further studies are needed to further elucidate the mechanism. 
 
Keywords: Gamma-tocotrienol, apoptosis, neuroblastoma, Bcl-2, p53 
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Background: Understanding molecular mechanisms underlying the pathogenesis of diabetic 
nephropathy (DN) are vital to improve the management of the disease. Thus, this study focuses 
on identifying genes and/or transcripts that may predispose to the development and progression 
of DN. 
 
Methods: Whole transcriptomic profile of whole blood of 24 ethnic Malay patients with type 2 
diabetes was examined using RNA-sequencing on Illumina HiSeq 2000. The patients were 
grouped into 4 stages: normoalbuminuria (diabetes duration more than 10 years), 
microalbuminuria, macroalbuminuria and ESRD on dialysis. 1,676,494,562 reads were obtained 
from a single run.  
 
Results: Differentially expressed genes were higher in microalbuminuria (vs. normoalbuminuria) 
compared to macroalbuminuria (vs. microalbuminuria) and ESRD (vs. macroalbuminuria) (1270, 
67, 157, respectively; FDR<0.05). More genes (97.3%) were  downregulated in microalbuminuria 
while 71.3% genes were upregulated in ESRD. Five genes related to oxidative stress were 
dysregulated in microalbuminuria (vs. normoalbuminuria). CYBA, GPX1, NCF1, DUSP1, NCF2 
were upregulated while BNIP3, EPHX2 and TTN were downregulated (P<0.05, FC>1.5). 
Transcript expression analysis shows similar findings. Among the genes that were differentially 
expressed between the stages, their levels varied with DN progression (FDR<0.05). Further 
analysis of gene ontology using GOANOVA shows several biological processes dysregulated in 
DN stages that were related to histone-serine phosphorylation, regulation of histone H3-K27 
methylation and regulation of release of cytochrome c from mitochondria. GOANOVA also 
revealed oxidative stress related process such as NADPH oxidase complex, superoxide-generating 
NADPH oxidase activity and hydrogen peroxide biosynthetic process that were most significantly 
upregulated in the early stage of diabetic nephropathy. 
 
Conclusion: Our studies suggest that analysis of both gene and transcript level of gene expression 
profiles could be utilized to gain a more comprehensive understanding of disease progression and 
identify potential biomarkers.  
 
Keywords: Gene expression, oxidative stress, diabetic nephropathy, RNA-sequencing  
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Nutritional Status, Physical Activity, Physical Fitness and Cognitive Function among 
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Background: With increased elderly population in this country, it is important to ensure they lead 
a quality life. Proper nutrition and an active lifestyle are important in pursuing healthy ageing 
among our elderly population. The purpose of this study is to assess the nutritional status, physical 
activity level, physical fitness and cognitive function among adults aged 60 years and above.  
 
Methods: Participants were randomly selected from eight villages in Jeram, Kuala Selangor. 
Assessment tools used include the Diet History Questionnaire, anthropometry, IPAQ, hand grip 
test, Senior Fitness Test, and MoCA. 
 
Results: 157 subjects took part, of which 40 (25.5%) were males and 117 (74.5%) were females, 
with mean age 68.25 years. 41 (26.1%) were overweight, 26 (16.6%) were obese, 6 (4.2%) were 
underweight, and 69.4% had waist circumference above the healthy level. The most common self-
reported health conditions were hypertension (53.5%) and diabetes (29.9%). Majority had at least 
three meals per day, i.e. breakfast (100%), lunch (99.4%), and dinner (98.7%). Males had a higher 
median energy intake 1390.46 kcal (IQR 506.23) compared to females (1230.19 kcal, IQR 
535.01). Both are below the recommended levels for their age group. Majority of subjects (>80%) 
did not meet the Malaysian RNI for important micronutrients such as vitamin A and vitamin E. 
40.8% met the RNI for vitamin C and 60.5% for protein. Most (54.1%) of the subjects had low 
physical activity level, 34.4% had moderate physical activity level. Walking was their main type 
physical activity. The mean score for physical fitness functions decreased with increasing age. 
Subjects who had secondary school education and above had the higher mean MoCA score than 
with no formal education. 
 
Conclusion: The nutritional and health status of older adults in this study are not satisfactory. 
They should be encouraged to be more physically active to improve their physical fitness and 
probably cognitive functions.  
 
Keywords: Cognitive function, nutritional status, physical activity 
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Background: Chronic cerebral hypoperfusion has been linked with cognitive decline in ageing 
and Alzheimer's disease (AD). A reduced cerebral blood flow (CBF) is considered to be a 
predictive marker for the progression into Alzheimer's disease. In order to tackle the 
neuropathological consequences of such a reduction in CBF a similar condition was created in 
experimental animals. Chronic cerebral hypoperfusion induced neurodegeneration was produced 
by common carotid artery occlusion (2 vessel occlusion, 2VO) in rats. Since oxidative stress, 
leading to neuronal apoptosis and death, is one of the mechanisms which is thought to play a 
significant role in chronic degenerative neurological disorders, the present study was designed to 
assess the neuroprotective role of Vitamin E in chronic cerebral hypoperfusion-induced 
neurodegeneration. 
 
Methods: After acclimatization, thirty Sprague Dawley rats weighing 200-250 g were equally 
divided into three groups. Group A – sham control, Group B – 2VO, and Group C – 2VO-E 
(treated daily with Vitamin E, 100 mg/kg, orally following 2VO). On the 8th week, all the rats 
were euthanized and the hippocampi were isolated. Viable neuronal cell count in the hippocampal 
CA-1 region was estimated. 
 
Results: There was significant difference in neuronal cell death in 2VO group as compared to 
sham control group. In Vitamin E-treated 2VO (2VO-E) rats, the viable neuronal cell count of the 
hippocampal CA-1 region was significantly higher as compared to the untreated 2VO group. 
 
Conclusion: Vitamin E is an effective neuroprotective agent in chronic cerebral hypoperfusion-
induced neurodegeneration in rats and can be effectively utilized in the management of AD. The 
antioxidant activity of Vitamin E is in progress and will be evaluated by the measurement of 
Isoprostane F2 through Enzyme-Linked Immunosorbent Assay. 
 
Keywords: Vitamin E, chronic  cerebral  hypoperfusion,  neurodegeneration,  Alzheimer’s  disease,  
oxidative stress 
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Background: Coronary artery disease (CAD) remains one of the leading causes of death in the 
world. CAD predominantly manifests in older individuals but incidence in younger population 
has been reported. Thus the aim of this research is to compare the biomarkers between premature 
CAD and CAD. 
 
Methods: Subjects were recruited from Universiti Kebangsaan Malaysia Medical Centre and 
Institut Jantung Negara and divided into four groups, i.e., Healthy control < 45 years old; 
Premature CAD < 45 years old; Healthy control > 60 years old; Older CAD > 60 years old with 
n=30 for each group. Eight biomarkers for CAD including VCAM-1, ICAM-1, Interleukin 2, 
Interleukin-6, Interleukin-10, Apo-E and Apo-A1 were analyzed using Procarta Multiplex Kit. 
Homocysteine levels was determined using ELISA kit. 
  
Results: Older CAD patients had significantly higher VCAM-1 (3.66µg/ml ± 0.25 vs 2.62µg/ml 
± 0.17, p<0.05), Interleukin-2 (11.86pg/ml ± 0.86 vs 7.67pg/ml ± 0.51, p<0.05), Interleukin-6 
(11.86pg/ml ± 0.86 vs 7.67pg/ml ± 0.51, p<0.05), Apo-E (6.38mg/ml ± 0.65 vs 4.12mg/ml ± 0.28, 
p<0.05), and Apo-A1 (8.64g/dl ± 0.71 vs 7.28g/dl ± 0.84, p<0.05), whereas  VCAM-1 (3.39µg/ml 
± 0.41 vs 2.84µg/ml ± 0.26, p<0.05) and Interleukin-6 (3.66pg/ml ± 0.43 vs 2.40pg/ml ± 0.28, 
p<0.05) were significantly higher in premature CAD compared to age matched controls.  In 
comparison between older CAD and premature CAD, older patients show significantly higher 
level of homocysteine (8.64µmol/l ± 0.71 vs 6.44µmol/l ± 0.4, p<0.05) and Apo-A1 (161.5g/dl ± 
15 vs 117.15g/dl ± 7.12, p<0.05). No significant difference was observed between groups for 
ICAM-1 and IL-10. 
 
Conclusion: VCAM-1 and Interleukin-6 have the potential to become biomarkers for premature 
CAD. 

 
Keywords: Premature coronary artery disease, atherosclerosis, biomarker 
  



 
 

International Conference on Antioxidants and Degenerative Diseases (ICADD) 2015 
3–4 June 2015, Istana Hotel, Kuala Lumpur, Malaysia 

 

33 

DD-08 
 

 
Memory Enhancing Effects of Tualang Honey in Aged Rats 
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Background: Brain ageing is characterized by cognitive decline that could be the result of 
oxidative stress and impaired cholinergic function. Consumption of antioxidant compounds, 
which are abundant in natural honey, may attenuate oxidative damage and consequently improve 
memory deficit. However, little is known of the possible mechanisms taking place in the ageing 
brain resulting in these beneficial effects.  
 
Methods: Twenty-four aged (16 months old) male Sprague-Dawley rats were divided into two 
groups; control and honey-treated.   Novel   object   recognition   test   to   assess   rats’   memory  
performance was performed before and after 14 days of oral administration of Tualang honey at 
200 mg/kg body weight. Brain homogenates were collected for measurement of brain oxidative 
markers and acetylcholinesterase (AChE) activities.  
 
Results: Honey-treated rats exhibited significant improvement in memory performance, 
associated with lower lipid peroxidation products and higher brain antioxidant activity compared 
to the control rats. Furthermore, AChE activity was significantly lower in honey-treated rats.  
 
Conclusion: Tualang honey supplementation is effective in enhancing memory functions partly 
due to its antioxidant activity and inhibition of brain AChE activity, and hence may be useful in 
reducing age-related memory deficits.  
 
Keywords: Ageing, brain, cognitive, honey, oxidative 
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Background: Tocotrienol (TCT), a vitamin E substance is widely known as a lipid-soluble 
antioxidant. However, the effects of TCT on preimplantation embryonic growth remain poorly 
understood. Meanwhile, phosphatidylinositol-3-kinase (PI3K)/Akt signaling has been extensively 
reported to be involved in several cellular mechanism including proliferation in embryonic cells. 
Therefore, present study investigates on the effects of annatto (Bixa orellana)-derived delta-
tocotrienol   (δ-TCT) on the regulations of PI3K/Akt genes in murine 8-cell preimplantation 
embryos from nicotine-treated mice.  
 
Methods: Twenty four, 6-8 weeks old (23-25g) female balb/c mice were randomly divided into 
four groups (G1-G4). Those groups were assigned to the following treatments for 7 consecutive 
days: G1-control (0.1 ml corn oil tocopherol stripped), G2-nicotine (3 mg/kg/day), G3-nicotine 
(3  mg/kg/day)   and  pure   δ-TCT (delta >98% purity) (60mg/kg/day) and G4-pure   δ-TCT alone 
(60mg/kg/day). On Day 8, all females were superovulated, mated with males and sacrificed by 
cervical dislocation after 48 hours for embryo collection. All collected embryos were cultured at 
37oC (5% CO2). An average of fifty (n=50) 8-cell embryos from each group were used in gene 
expression analysis using Affymetrix QuantiGene Plex 2.0 assay. Data were statistically analyzed 
(t-test) to compare between treatment groups with its respective control.  
 
Results: Nicotine ceased the embryonic development at 4-cell stage (G2) and no 8-cell embryos 
were obtained. Fold change value of PI3K/Akt gene expression indicated a total inhibition of 
Pik3ca,  PTEN  and  GSK3β  expressions   in  all   treatment  groups   (G1,  G3  &  G4).  Expression  of  
Pik3cb remains unchanged in G3 but decreased in G1 (52% decrement) and G4 (68% decrement). 
Meanwhile, expression of PDK1 was significantly increased in G1, G3 and G4 with 35%, 57%, 
and 21% of increase respectively. Akt1 expression were increased in G1 (13%) and G4 (13%) but 
significantly reduced (57% decrement) in G3.  
 
Conclusion: Nicotine inhibited embryonic growth at 8-cell   stage.   Annatto   δ-TCT influenced 
PI3K/Akt regulation through downregulation of Akt1 gene following nicotine treatment in G3. 
Result from G4 showed normal embryonic growth, thus re-emphasizes  the  role  of  δ-TCT through 
PI3K/Akt activation.  
 
Keywords: Delta-tocotrienol, annatto, embryos, nicotine, PI3K/Akt 
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Background: The bile pigment bilirubin is formed in mammals via the catabolism of haem, a 
reaction catalysed by haem oxygenase. Initially believed to be toxic in infants, bilirubin is now 
considered to be a molecule that may promote health in adults and an emerging biomarker of 
disease resistance. The presentation will highlight studies on the association between bilirubin 
and all-cause mortality, as well as the pathological conditions of CVD, cancer, diabetes and 
neurodegenerative diseases. It will also discuss the mechanism by which bilirubin and its 
metabolism may influence disease prevention and its clinical relevance. 
 
Methods: Disparate epidemiology studies related to serum bilirubin levels and association with 
prevalence and incidence of oxidative-stress related chronic diseases, as well as experimental in 
vivo and in vitro studies, including our own work, were collated and reviewed.  
 
Results: Epidemiology data indicate that mildly elevated serum bilirubin levels are strongly 
associated with reduced prevalence of chronic diseases, such as cardiovascular diseases, cancer, 
Type 2 diabetes mellitus, and all-cause mortality. Therefore, there is evidence to suggest that 
bilirubin is a biomarker for reduced chronic disease prevalence and a predictor of all-cause 
mortality, which is of important clinical significance. Experimental studies indicate that bilirubin 
is an endogenous antioxidant and tumour suppressor agent, which potential confer its role in 
containing chronic diseases progression. 
 
Conclusion: As a key research objective for the near future is the search for novel biomarkers of 
degenerative diseases and novel therapeutic modalities, bilirubin represents a promising 
candidate, and should be considered more carefully in clinical practice as a molecule that might 
provide insights into disease resistance. However, greater molecular insight is warranted to 
support and strengthen the conclusion that bilirubin can prevent disease. 
 
Keywords: Bilirubin, antioxidant, tumor suppressor, degenerative diseases 
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Background:  The  APP/PS1  transgenic  mice  are widely  employed  in  neuroscience  research  for  a  better  
understanding  on  the  pathological  mechanism  underlying  the  Alzheimer’s  disease  (AD).  This  model  
reproduces   some   of   neuropathological   and   cognitive   deficits   observed   in  AD,   thus   being   used   to  
investigate  potential  therapies  in  overcoming  the  progression  of  this  disease.  Accumulating  evidence  
has  shown  that oxidative  stress-induced  damage  may  play  a  vital  role  in  the  initiation  and  progression  
of  AD  pathogenesis.  The  intention  of  the  present  study  is  to  determine  the  potential  therapeutic  benefits  
of  tocotrienol  rich  fraction  (TRF)  extracted  from palm  oil  on  the  cognitive  functions  of  AD  transgenic  
mice  and  its  relationship  with  oxidative  stress.   
 
Methods:   Five-month   old  APPswe/PS1dE9   (APP/PS1)   double   transgenic   mice   which   develop   β-
amyloid  deposits  received  distilled  water  (n  =  7),  palm  oil  (vehicle;;  n  =  5),  or  TRF  (60mg/kg  body  
weight;;  n  =  8)  by  oral  gavage,  daily,  for  10  months.  Five-month  old  wild  type  mice  (control;;  n=13)  
were  given  distilled  water  throughout  this  period.    At  the  end  of  the  treatment  period,  all  mice  were  
evaluated   for   cognitive   functions   by   open   field,   Morris   water   maze   (MWM)   and   novel   object  
recognition  (NOR)  test.    Blood  sample  was  taken  from  the  heart  for  DNA  damage  (comet  assay)  and  
protein  oxidation  (protein  carbonyl  calorimetric  assay)  assessment.   
 
Results:  Open field  test  which  assessed the  locomotor  activity,  showed  significant  decline in  duration  
of   rearing in   APP/PS1   mice,   but improved   with   TRF   supplementation.   Furthermore, TRF  
supplemented  mice   also exhibited   a marked   improvement   in   learning   and  memory,   shown   by   the  
shorter  escape  latency  in  MWM  test  and  high  preference  to  novel  object  in  NOR  test.  Oxidative  stress  
assessment  clearly  showed  that  percentage  of  DNA  damage  was  higher  in  APP/PS1  mice  as  compared  
to   TRF   supplemented   mice.   The   level   of   protein   carbonyl   content   showed   a   trend   of   increase   in  
APP/PS1  mice  but  it  was  not  statistically  significant.  Meanwhile,  palm  oil  (vehicle)  supplemented  mice  
showed  lower  escape  latency  in  MWM  test  however  not  differs  in  other  cognitive  function  tests  and  
oxidative  stress  assessment.   
 
Conclusion:   These   findings   demonstrate   the   potential   of   TRF   supplementation   in   improving   the  
cognitive  functions  of  AD  mice  model.  The  improvement  in  the  cognitive  functions  might  be  associated  
with  the  decrease  level  of  oxidative  stress  in  these  animals  however  further  study  has  to  be  carried  out  
before  come  to  any  firm  conclusions.   
 
Keywords:  APP/PS1  transgenic  mice,  tocotrienol  rich  fraction  (TRF),  cognitive  functions,  oxidative  
stress  
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Antioxidant and Anti-Cholinesterase Activities from Different Varieties of Thai Local 

Chilies 
 

Nantakornsuttanan N, Charoenkiatkul S, Temviriyanukul P, Chupeerach C,  
Suttisansanee U 

 

Institute of Nutrition, Mahidol University, Phutthamonthon 4 Rd., Salaya, Phutthamonthon, 
NakhonPathom 73170 

 
 

Background: Green medicine from natural product is currently of interested to improve and 
prolong healthy lifestyle. Chili is a good source of many phytochemicals, which might retard 
Alzheimer’s  disease  (AD).  Therefore,  the  objective  of  this  experiment  was  to  investigate the effect 
of Thai local chilies including Yellow pepper, Bird pepper, Green pepper, Cayenne Pepper, Jinda-
green pepper, Jinda-red pepper, Young pepper and Chili Spur pepper on AD through 
acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) inhibitions and antioxidant 
capacities. 
 
Methods: Anti-cholinesterase activities were detected using AChE and BChE assays. The 
antioxidant activities were analyzed using 1-diphenyl-2-picrylhydrazyl (DPPH) radical 
scavenging, ferric reducing antioxidant power (FRAP) and oxygen radical absorbance capacity 
(ORAC) assays. Total phenolic contents (TPCs) were evaluated using Folin–Ciocalteu reagent. 
 
Results: All chilies (except Yellow pepper) showed anti-AChE activities (5-26% inhibition) with 
Young pepper exhibiting the highest inhibition. On the contrary, all chilies (except Young pepper) 
showed anti-BChE activities (2-24% inhibition) with Jinda-green pepper exhibiting the highest 
inhibition. Besides, Young pepper and Bird pepper showed the highest antioxidant activities 
(DPPH values of 12.88-14.92 mM TE/g, FRAP values of 78.77-79.15 mM TE/g and ORAC 
values of 451.97-464.84 mM TE/g) and TPCs (8.97-11.06 mg GAE/g), while Jinda-green pepper 
showed the lowest. The correlation coefficient (r) of anti-AChE activities and antioxidant 
activities evaluated by ORAC assay was 0.239 (p<0.01) with positive linear correlation. However, 
r-value of anti-AChE activities and antioxidant activities evaluated by FRAP and DPPH assays 
was found to be negative (-0.069 and -0.285 respectively). The r-value of anti-BChE activities 
and antioxidant activities evaluated by ORAC and FRAP assays was found to be 0.113-0.151 
(p<0.01), while the one with DPPH assay was found to be negative (-0.390). 
 
Conclusion: These results suggested that chilies are important sources of antioxidants that help 
eliminating free radicals and might function as cholinesterase inhibitors to prevent AD 
development. 
 
Keywords: Chili pepper, anti-cholinesterase activities, antioxidant activity 
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Tocotrienol-Rich Fraction Modulates the Expression of SIRT1 and Genes Involved in the 

Regulation of Cell Cycle and Apoptosis 
 

Jaafar F, Mohd Yusof YA, Wan Ngah WZ, Makpol S 
 

Department of Biochemistry, Faculty of Medicine, Hospital Canselor Tuanku Muhriz, 
Universiti Kebangsaan Malaysia Medical Centre, Jalan Yaacob Latif, Bandar Tun Razak, 

Cheras, 56000 Kuala Lumpur, Malaysia 
 
 
Background: SIRT1 is a key regulator for several transcription factors that regulate cellular 
proliferation and apoptosis. In the present study we elucidated the effects of tocotrienol-rich 
fraction (TRF) on the expression of SIRT1 and genes that are involved in cell cycle progression 
and its regulation.  
 
Methods: Small interference RNA (siRNA) was used to silence SIRT1 at transcriptional level 
while the activity of SIRT1 was inhibited by sirtinol in young human diploid fibroblasts (HDFs). 
TRF treatment was given for 24 hours before or after SIRT1 inhibition. 
 
Result: Our results showed that silencing of SIRT1 gene and inhibition of SIRT1 activity 
increased the percentage of cells stained positive for senescence-associated E-galactosidase (SA 
E-gal) which was alleviated by TRF treatment (p<0.05). TRF increased the expression of SIRT1, 
up-regulated SIRT1 regulator E2F1 and up-regulated Cyclin D1 (CCND1) (p<0.05). A similar 
CCND1 up-regulation was observed in HDFs treated with TRF before or after inhibition of SIRT1 
activity which subsequently promoted cell cycle progression (p<0.05). Inhibition of SIRT1 
activity increased cyclin dependent kinase inhibitor p16INK4a (CDKN2A) expression which was 
down-regulated with TRF treatment (p<0.05). p21CIP1 (CDKN1A) was up-regulated when SIRT1 
activity was inhibited and further up-regulation was observed with TRF pre-treatment (p<0.05). 
Treatment with TRF before SIRT1 silencing or before SIRT1 activity inhibition increased the 
percentage of apoptotic cells (p<0.05).  
 
Conclusion: Tocotrienol-rich fraction prevents replicative senescence of HDFs by modulating 
the expression of CCND1, E2F1 and CDKN2A genes which were regulated by SIRT1. However, 
with the inhibition of SIRT1 activity, tocotrienol-rich fraction induced apoptosis by modulating 
the expression of CCND1 and CDKN1A. 
 
Keyword: SIRT1; cell cycle; apoptosis; tocotrienol-rich fraction 
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Gastroprotective Effect of Vitex Pubescens Leaf Ethanol Extract against Ethanol-Induced 
Gastric Mucosal Injuries in Sprague-Dawley Rats 

 
AL-Wajeeh NS, Abdulla MA, Mohd Noor S, Halabi MF 

 
Faculty of Medicine, Biomedical Science, University of Malaya 

 
 

Background: Natural Products Vitex pubescens is Malaysian medicinal plant used traditionally 
in folk medicine for the remedy for various disorders including gastrointestinal. The aim of the 
present study is to assess the gastroprotective effects of V. pubescens leaves against ethanol-
induced gastric hemorrhagic lesions in rats.  
 
Methods: Seven groups of rats were respectively pre-treated with 10% Tween 20 as normal 
control and ulcer control groups, Omeprazole 20 mg/kg, 62.5, 125, 250, and 500 mg/kg of Vitex 
pubescens. After 60 minutes of their pre-treatments, normal control was administered orally with 
5 ml/kg of Tween 20, and absolute alcohol were administered orally to ulcer control, Omeprazole 
and plant extract groups. After additional hour, all animals were sacrificed.  
 
Results: Grossly, ulcer control group showed significantly severe disruptions of gastric mucosa 
compared to rat pre-treated with Omeprazole or plant extracts. Significant increasing in mucus 
production and decreasing in acidity of gastric content in rats pre-treated with Omeprazole or 
plant extract compared to ulcer control group. Histology confirms the results. Ulcer control group 
showed severe damage of gastric mucosa with oedema and leucocyte infiltration of sub mucosal 
layer. PAS staining showed intense uptake of magenta color in r4ats pre-treated with plant extract. 
Immunohistochemical staining of HSP70 and Bax proteins in ulcer control group showed over-
expression of Bax and down expression of HSP70. Gastric homogenate showed significant 
increased CAT, SOD, GPx and decreased in MDA level in rats pre-treated with plant extract 
compared to ulcer control group. Acute toxicity is safe even at high dose and there is no 
hepatotoxicity or nephrotoxicity and blood biochemical test was at normal range.  
 
Conclusion: The gastroprotective effect of V. pubescens leaves could be due to increase in gastric 
mucus secretion, decrease in acidity and over expression of HSP70 and down-expression of Bax 
in pre-treated with plant extract. 
 
Keywords: Gastroprotective, vitex pubescens leaf, gastric mucosal injuries 
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Gene  Expression  Profiles  of  α-Tocopherol- and N-Acetyl-cysteine-treated Senescent 

Human Skeletal Muscle Myoblasts 
 

Khor SC, Abdul Karim N, Wan Ngah WZ, Makpol S  
 

Department of Biochemistry, Faculty of Medicine, Hospital Canselor Tuanku Muhriz, 
Universiti Kebangsaan Malaysia Medical Centre, Jalan Yaacob Latif, Bandar Tun Razak, 

Cheras, 56000 Kuala Lumpur, Malaysia 
 
 
Background: Both   α-tocopherol (ATF) and N-acetyl-cysteine (NAC) are potent antioxidants. 
Their beneficial effects have been reported previously. They may have synergic effect in 
combating the consequence of ageing. Therefore, this study aimed to discover their effect, alone 
and in combination, on gene expression in senescent human skeletal muscle myoblasts.  
 
Methods: Senescent myoblasts were treated with ATF alone or in combination with NAC for 24 
hours. Gene expression patterns were evaluated using Illumina HT-12 V4.0 platform. Raw signal 
intensity data was subjected to background subtraction and quantile normalization by 
GenomeStudio software. Analysis of variance (ANOVA), Gene Set Enrichment Analysis (GSEA) 
and pathway enrichment analysis of normalized probe intensities values were performed using 
Partek Genomic Suite software.  
 
Results: A total of 683 genes were differentially expressed (p<0.05, fold change more than 1.5) 
in ATF-treated senescent myoblasts compared to untreated control. While, in combination with 
NAC, a total of 831 genes were differentially expressed compared to control. These genes were 
involved in biological processes as well as carry molecular function. Amongst the differentially 
expressed genes, only 138 genes were commonly found in both groups (ATF alone and in 
combination with NAC). The remained 693 genes from the combined groups were enriched, 
showing that the genes were involved in 12 KEGG pathways with enrichment score more than 
3.0 (p<0.05), which included phagosome, extracellular matrix (ECM)-receptor interaction, focal 
adhesion, PPAR signaling pathway and microRNA in cancer. Amongst the interesting genes 
found in these pathways were ATM, CTNNB1, WNT3A and microRNA, such as miR-221.  
 
Conclusion: This study illustrates the molecular mechanisms of ATF and NAC in promoting 
muscle regeneration, and reveals the potential of this two antioxidants in combinations for cellular 
ageing prevention of human skeletal muscle myoblasts. 
 
Keywords: Cellular ageing, N-acetyl-cysteine,  α-tocopherol, myoblasts 
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Carica Papaya Leaves Aqueous and Methanol Extracts Inhibit Platelet Functions 

Stimulated by Various Agonists 
 

Abdelrahim LM1, Zain ZNM1, Abdul Jalil SNS1, Abu Seman Z1, Mansur FAF1 

 
1Faculty of Medicine and Health Sciences, Universiti Sains Islam Malaysia, Tingkat 13, Blok B, 

Persiaran MPAJ, Jalan Pandan Utama, Pandan Indah, 55100 Kuala Lumpur, Malaysia 
 
 

Background: Carica papaya (CP) leaves contain various phyto-constituents like saponins, 
tannins, cardiac glycosides and alkaloids that have been proven to reduce platelet adhesion and 
aggregation, prevent thrombosis and improve microcirculation. The objective of this research is 
to investigate the in vitro antiplatelet activity of aqueous and methanol extracts of CP leaves.  
 
Methods: Human blood was collected by venepuncture into tri-sodium citrate (3.2% w/v final) 
and centrifuged to obtain platelet-rich-plasma (PRP). The PRP was then incubated (37°C, 30min) 
with 1mg/ml of CP extracts or vehicle before being transferred to the wells of a 96-well plate in 
the presence or absence of various agonists. Single platelet agonists used in this study were AA 
(0.03- 1mM), ADP, TRAP-6, U46619 (all 0.1-30μM),  collagen  (0.1-30μg/ml),  adrenaline  (0.001-
100μM)  and  ristocetin  (0.2-3mg/ml). Final platelet adhesion was determined by the conversion of 
p-nitrophenol phosphate to p-nitrophenol dependent upon platelet acid phosphatase. P-selectin 
and PAC-1 binding have been performed by using flow cytometry analysis.  
 
Results: Our result showed that both aqueous and methanol extract of CP leaves inhibited platelet 
aggregation and adhesion stimulated by all platelet agonists used in this study. For instance, 
platelet  aggregation  induced  by  300μM  of  TRAP-6 was decreased by CPL aqueous extract from 
71.8%±15.5 in control to 32.6%±13.8 (p< 0.0001). Methanol extract of CP leaves also exhibited 
platelet inhibition (107.3%±27.7) as compared to control, 157.7±39. Expression of P-selectin and 
PAC-1 binding were inhibited by incubation with aqueous and methanol extract of CPL.  
 
Conclusion: Carica papaya leaves exhibited an antiplatelet effect that can be used in the 
prevention of thrombosis to reduce the risk of cardiovascular disease.  
 
Keywords: Carica papaya leaves, platelet aggregation, P-selectin, PAC-1 binding, platelet 
agonist 
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Antioxidant Superoxide Dismutase Increased in The Tissue of Experimental Diabetic Rats 

under Ethanol Swietenia mahagoni Seed Extract Treatment 
 

Wresdiyati T,  Sa’diah S, Winarto A 
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Bogor Agricultural University, Jl. Agathis IPB Dramaga Campus, Bogor, Indonesia. 

 
 

Background: Diabetes is a common metabolic disease characterized by abnormally high plasma 
glucose levels or hyperglycemia, leading to major complications, such as diabetic neuropathy, 
retinopathy, and cardiovascular diseases.  It was reported that antioxidant status decreased in 
diabetic condition. The objective of this study was to observe the profile of antioxidant Cu,Zn-
SOD in the pancreatic, testical, liver and kidney tissues of experimental diabetic rats treated with 
ethanol Swietenia mahagoni seed extract.  

 
Methods: A total of 25 male Sprague-Dawley rats were divided into five groups ; (a) negative 
control group, (b) positive control group (diabetes mellitus/DM), (c) DM group that was treated 
with Swietenia mahagoni seed extract, (d) DM group that was treated with acarbose, and (e) non 
DM group that was treated with Swietenia mahagoni seed extract. Diabetic condition was obtained 
by alloxan induction.  The extract was orally administrated to diabetic rats for 28 days.  The 
content  of antioxidant Cu,Zn-SOD in the pancreatic and testicular tissues was analyzed using 
immunohistochemical technique.  The activity of antioxidant SOD in the liver and kidney was 
measured using spectrophotometer.  

 
Results: The content of antioxidant Cu,Zn-SOD  in pancreatic and testicular tissues of DM group 
treated with ethanol Swietenia mahagoni seed extract showed highest than that of positive control 
group (DM).  The activity of antioxidant SOD in liver tissues of DM group treated with ethanol 
Swietenia mahagoni seed extract also showed highest than that of positive control group (DM), 
but not in kidney tissues.  These effects in the present study may caused by flavonoid content in 
the extract (Wresdiyati et al., 2014).   

 
Conclusion: The results concluded that ethanol Swietenia mahagoni seed extract increased the 
antioxidant Cu,Zn-SOD content in the pancreatic and testicular tissues, as well as antioxidant 
SOD activity in liver tissues of experimental diabetic rats.  

 
Keywords: Antioxidant  SOD, swietenia mahagoni, diabetic, pancreas, testis 
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Background: Tocotrienol-Rich Fraction (TRF) has anti-cancer properties in other cancers which 
could be effective for glioma. This study aims to identify and quantitate differentially expressed 
proteins found in the brain tissue of glioma-bearing mice and modulation by TRF.  
 
Methods: Newborn mice carrying Nestin/T-va strains were injected with infected DF-1 cell 
carrying oncogenes for glioma (AKT-HA and Kras-Flag). TRF (60 mg/kg) were administered by 
orally starting at week 3 for Phase I and week 7 for Phase II until week 14. Spectrum mill software 
was used for identification and quantification of iTRAQ reporter ion intensities and validated 
using the criteria of protein score of 20, filtered by distinct peptide>2, percentage (%) of score 
Peak intensity (SPI)>70% and fold change<1 for down-regulated and >1.5 for up-regulated 
protein. Functional annotation clustering of differentially expressed protein was carried out based 
on biological process and KEGG Pathway using DAVID Bioinformatics Resources 6.7. 
 
Results: A total of 81 (Glioma vs Normal), 91 (TRF Phase I vs Glioma) and 75 (TRF Phase II vs 
Glioma) proteins were identified as differentially expressed protein. These altered proteins (n=28) 
mapped to major signaling pathways such as neurotrophin, Wnt signaling, oxidative 
phosphorylation, hedgehog, MAPK, Glioma and cell cycle implicated to glioma formation. 
Histone were found to be elevated in glioma treated with TRF at Phase I which might be correlated 
to epigenetic on glioma. Altered levels of sonic hedgehog protein (SHH) and glioma associate 
oncogene family zinc finger (GLI1) also were expressed in glioma and TRF Phase II however no 
expression was observed in TRF Phase I. These SHH and GLI1 protein has been reported for its 
role in the regulation of multiple signaling pathways associated with cancer.    
   
Conclusion: The results from dataset can determine the involvement of oral administration of 
TRF in order to elucidate the mechanism of action of TRF in the modulating the potential pathway 
in glioma 
 
Keywords: TRF, glioma, proteomic, RCAS/T-va 
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Effects of Vitamin C and Omega-3 Fatty Acids on Inflammation in Hypertensive and/or 

Diabetic Obese Adults: A Randomized, Controlled Trial 
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Background: Obesity is well-associated with the increasing secretion of pro-inflammatory 
markers from adipose tissue interfering in the metabolic diseases such as hypertension and 
diabetes. We need to identify the effect of vitamin C and omega-3 fatty acids on reducing the 
levels of inflammatory and metabolic markers on hypertensive and/or diabetic obese adults.  
 
Methods: 95 patients, who were hypertensive and/or diabetic obese and had inflammatory status, 
from primary health care centers of Gaza City-Palestine, enrolled in three groups of an open-label, 
parallel, randomized, controlled trial. 33 patients were in control group, 31 patients were in 
vitamin C group (500mg vitamin C twice a day), and 31 patients were in omega-3 fatty acids 
group (300mg EPA/ 200mg DHA once daily). 
 
Results: After 8 weeks, within vitamin C group, significant reduction on hs-CRP, IL-6, FBS, and 
TG [Overall: P<0.001], no changes appeared on TC. Within omega-3 fatty acids group, significant 
reduction on hs-CRP, FBS, and TG [P<0.001, P=0.024, and P=0.002; respectively], no changes 
appeared on IL-6 and TC. Within control group, significant reduction detected for FBS and TG 
[P=0.001, and P=0.026; respectively], and no changes for hs-CRP, IL-6, or TC. By comparing 
experimental groups with the changes of control group at the endpoint after the treatment, vitamin 
C achieved the clinical significance in treating effectiveness for hs-CRP, IL-6, and FBG [P=0.01, 
P=0.001, and P<0.001; respectively], while omega-3   fatty   acids   didn’t   reach   the   clinical  
significance in treating effectiveness for any of clinical variables.     
 
Conclusion: Vitamin C has the potential effects in alleviating the inflammatory status by reducing 
CRP, IL-6, and FBS in hypertensive and/or diabetic obese patients in a dose-response manner, 
while dose used or the time allowed for omega-3 fatty acids could be insufficient to treat the 
inflammatory status, but the obtained results improved the role of omega-3 as a protective factor.    
 
Keywords: Vitamin C, omega-3 fatty acids; inflammation; hypertension; diabetes 
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Background: Skeletal muscle suffered from deterioration in mass, strength and regenerative 
capacity along with ageing (sarcopenia). To encounter sarcopenia, skeletal muscle satellite cells 
are vitally involved in skeletal muscle regeneration. On the same time, tocotrienol was reported 
for its protective effect towards oxidative stress and cellular ageing. This research is to study the 
effect of tocotrienol rich fraction (TRF) on differential gene expression of myoblasts in stress-
induced premature senescence (SIPS). 
 
Methods: Skeletal muscle myoblasts was treated differently, i.e. young control, SIPS control 
(cells treated with 1mM hydrogen peroxide) and TRF-treated cells (TRF treatment on cells 
induced with SIPS). Total RNA was extracted from the cells and proceed with DNA microarray 
(Affymetrix GeneChip® PrimeView™  Human  Gene  Expression  Array).  Data  were  analysed  with  
Partek® Genomic Suite®, version 6.6. 
 
Results: Microarray analysis revealed upregulation of 12 genes and downregulation of 30 genes 
(at least 1.5-fold change; p<0.05) in the SIPS control compared to young control. Post-treatment 
group upregulated 378 genes and downregulated 527 genes (at least 1.5-fold change; p<0.05) 
compared to SIPS control. KEGG pathway analysis revealed that TRF significantly regulated 
genes involved in pathways, i.e. ErbB signalling (EREG, SHC1), p53 signalling (RRM2B, 
SESN1), FOXO and Wnt signalling (SMAD3), and myostatin (MSTN) compared to SIPS control 
(p<0.05). 
 
Conclusion: TRF treatment modulated gene expression which involved in KEGG pathway in the 
stress-induced senescent myoblasts. 
 
Keywords: Skeletal muscle satellite cells, stress-induced premature senescence, tocotrienol rich 
fraction 
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Background: Promising combination therapy of anti-cancer drugs with natural compounds has 
gains much attention in new drug discovery. This combination may be more effective in the cancer 
therapies than a single drug treatment. The main aims of combination therapy are to achieve 
synergistic therapeutic effect, side effects reduction and toxicity reduction. This study evaluates 
GLYKEN C-Coded  Edible  Bird’s  Nest  Extract  efficacy   in  enhancing   the  anti-cancer effect of 
Tamoxifen (TAM) against breast cancer cells, MCF-7.  
 
Methods: Cell viability was measured via MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-
Diphenyltetrazolium Bromide) assay, trypan blue viability assay and morphological assessment. 
Cell apoptosis was evaluated through Cell Event Caspase-3/7 and TMRM (Tetramethylrhodamine 
Methyl Ester) staining assay.  
 
Results: Results showed GLYKEN C inhibited MCF-7 cells growth in comparison to TAM with 
an IC50 of 18% versus 21 µM respectively. TAM IC80 was chosen to treat with various 
concentration of GLYKEN C in order to increase sensitiveness of treatment on MCF-7 cells. 
Individual treatment of TAM IC80 inhibits the growth of MCF-7 cells by 20% compared to 
control and this inhibition effect was stronger in combination with GLYKEN C. Combined 
treatment of the two compounds (TAM IC80 + GLYKEN C IC90/IC80/IC70) synergistically reduced 
MCF-7 cell viability to 48%, 47% and 46% respectively. Besides MTT assay, result of trypan 
blue viability assay suggests that combination of GLYKEN C with TAM significantly inhibits 
MCF-7 cell proliferation as 60% of dead cells were measured. Morphological assessment shows 
combinational treatment of TAM and GLYKEN C induces more significant morphological 
changes and reduces more cell attachment compared to TAM or GLYKEN C alone. Prominent 
changes including irregular shape, shrinkage, rounding and membrane blebbing was demonstrated 
on MCF-7 cells. Cellular apoptosis analysis suggested individual treatment of GLYKEN C 
induces higher apoptosis level than TAM alone. Combination treatment of both compounds 
enhances the apoptotic level on MCF-7 cells in a time dependent manner.  
 
Conclusion: Supplementation of GLYKEN C enhanced anti-proliferative effect and apoptotic 
effect of TAM on MCF-7 breast cancer cells.  
 
Keywords: Tamoxifen, GLYKEN C, edible bird nest, MCF-7, synergistic 
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Radiation-Modifying Abilities of Nigella Sativa Oil and Thymoquinone in the Brain Tissue 
of Rats Exposed to Total Head Irradiation 

 
Taysi S1, Elif D1, Turcer D2, Davut Sinan K2, Mehmet T1 

 
1Department of Medical Biochemistry, Gaziantep University, Medical School, Gaziantep, 

Turkey, 2Department of Physiology, Gaziantep University, Medical School, Gaziantep, Turkey 
 
 
Background: To evaluate the antioxidant and radioprotective effects of Nigella sativa oil (NSO) 
and thymoquinone (TQ) on radiation-induced oxidative stress in the brain tissue.  
 
Methods: Fifty-four Sprague-Dawley rats were divided into six groups to test the radioprotective 
effectiveness of NSO and TQ administered by either orogastric tube or intraperitoneal injection. 
Appropriate control groups were also studied. Biochemical parameters measured in murine lenses 
were carried out using spectrophotometric techniques.  
 
Results: Brain antioxidant capacity, as measured by levels of total superoxide scavenger activity 
(TSSA), non-enzymatic superoxide scavenger activity (NSSA), superoxide dismutase (SOD), 
paraoxonase (PON) activities, total antioxidant status (TAS) and total sulfhydryl (-SH) group, 
were lower in irradiation (IR) only group while xanthine oxidase (XO) activity, total oxidant status 
(TOS), oxidative stress index (OSI) and lipid hydroperoxide (LOOH) levels were higher in the 
group compared with all other groups. Brain glutathione-S-transferase (GST) activity 
significantly decreased in IR only group when compared with the control groups. Glutathione 
peroxidase (GSH-Px) activity was lower in the IR only, NSO plus IR, TQ plus IR groups when 
compared with the control group of TQ. Arylesterase (ARYL) activity was not statistically 
significant in IR only group compared with the all other groups.  
 
Conclusion: The results suggest that NSO and its active component, TQ, clearly protect brain 
tissue from radiation-induced oxidative stress. 
 
Keywords: Nigella sativa oil, thymoquinone, brain tissue, radioprotective, irradiation 
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Effect of pH And Temperature on the Activity of Glutamate Dehydrogenase in 
Haemonchus Contortus 

 
Muhamad N, Abdullah SNR, Sazeli S 

 
UNIKL- Royal College of Medicine Perak 

 
 
Background: The knowledge of the central aspects of parasite biology is important in developing 
novel and effective remedies against gastrointestinal nematodes infestations which cause 
extensive morbidity in humans, livestock and other mammals throughout the world. Since active 
nitrogen and energy metabolism is required for the free-living larval to survive, the investigations 
of the metabolic pathways and key enzymes would be an attractive targets for vaccines. Hence, 
the main aim of this research is to study the kinetic activity of glutamate dehydrogenase (GDH) 
of nematode parasite Haemonchus contortus at different pH and temperature.  
 
Methods: 50µg of homogenate protein was used for each assay. GDH was assayed in the direction 
of glutamate formation where the activity was calculated from the rate of utilisation of NADH, 
monitored spectrophotometrically at 340 nm. The kinetic activity of GDH in Haemonchus 
contortus was determined by calculating the Km and Vmax.  
 
Results: The crude enzyme GDH of Haemonchus contortus showed increasing activity from pH 
2 to pH 3. The activity started to decline at pH 4 to pH 6 and there seem to be no activity at pH 7, 
8,9,10 and 11. As for temperature, the GDH enzymes activity was highest at 30°C and lowest at 
4°C.  
 
Conclusion: The GDH enzyme of Haemonchus contortus was activated at low pH with the 
optimal temperature for its activity at 30°C. 
 
Keywords: pH, temperature, glutamate dehydrogenase, Haemonchus contortus 
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Synthesis and Characterization of Novel Halogen substituted Aurones as Promising Anti-
cancer Agents against Human Cancer Cell Lines 

 
Osman H and Aboubaker A. Elhadi1 

 
School of Chemical Sciences, Universiti Sains Malaysia, 11800, Minden, Pulau Pinang, 

Malaysia 
 
 

Background: Naturally occurring, flavonoids and their derivatives have shown significant 
anticancer activity due to their antioxidant properties and ability to reduce the harmful effects of 
free radicals in our bodies. Compared to other flavonoids, aurone has not been extensively studied 
for its biological activities. However, the existing data from literatures showed good biological 
activity of natural and synthetic aurones.  
 
Methods: In this study, three new aurone compounds with different substitution on B-ring at 
position 4` and 2` were synthesized via the oxidative cyclization reaction of the prepared 2`-
hydroxy-chalcones.  
 
Results: Structures of the synthesized compounds were characterized and confirmed using FT-
IR, 1D, 2D-NMR and EI mass spectral studies and X-ray crystallographic technique.  
 
Conclusion: Herewith, we will be discussed the evaluation of those compounds on anti-
proliferative activity against human colorectal tumor (HCT 116), human chronic myelogenous 
leukemia (K-562) and hormone dependent breast cancer (MCF-7) cell lines according to MTT 
assay.  
 
Keywords: Aurones, NMR, EI-MS, X-ray crystallographic, anti-cancer activity 
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Effect of Propolis on Nitric Oxide Synthase Activity and Expression in Kainic Acid 
Induced Excitotoxic Rat Brain 

 
Swamy M, Suhaili D, Sirajudeen KNS, Mustapha Z and Govindasamy C 

 
Department of Chemical Pathology, School of Medical Sciences, Health campus, Universiti 

Sains Malaysia, 16150 Kubang Kerian, Kelantan, Malaysia. 
 
 
Background: Nitric oxide (NO) is postulated to be involved in the pathophysiology of 
excitotoxicity models. Honey bee propolis has been proposed to be protective on 
neurodegenerative disorders. To understand the neuro-protective effects of propolis, Nitric oxide 
synthase (NOS) activity and expression of neuronal NOS (nNOS) and inducible NOS (iNOS) 
were studied in cerebral cortex, cerebellum and brain stem of rats supplemented with propolis and 
administered with kainic acid (KA).  
 
Methods: Male Sprague-Dawley rats were divided into control group, KA group , propolis group 
and propolis + KA group with six rats in each group.   propolis group and KA+propolis group 
were orally administered with propolis (150mg/kg body weight), five times every 12 hours. 
Control group received vehicle. KA group and KA+ propolis group were given subcutaneous 
injection of KA (15mg/kg body weight) and were sacrificed after 2 hrs along with other groups. 
The brain regions were separated, homogenized and used for estimation of NOS activity by 
spectrophotometrically. RNA was extracted from the brain regions and converted to cDNA and 
in that nNOS and iNOS gene expression was carried out by RT-PCR. Results were analyzed by 
one-way ANOVA and reported as mean + standard deviation and p<0.05 considered statistically 
significant.  
 
Results: NOS activity was increased significantly in all the three brain regions tested in KA group 
compared to control, but the increase of NOS activity by KA was amieolorated by prior 
supplementation with propolis. nNOS and iNOS expression were not altered by KA or propolis 
supplementation.  
 
Conclusion: Results of this study demonstrated that the propolis supplementation attenuated the 
NOS activity without a change in nNOS and iNOS expression in KA mediated excitotoxicity. 
Thus propolis can be a possible potential candidate of protective agent against excitotoxicity and 
neurodegenerative disorders. 
 
Keywords: Nitric oxide synthase, excitotoxicity, kainic acid, rat brain 
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DNAJB6 Chaperone Prevents the Aggregation of Amyloid Beta Peptides Associated with 
Alzheimer’s  Disease  at  Sub-Stoichiometric Molar Ratios 

 
Månsson C1,  Arosio P2,  Hussein R3,  Kampinga HH4, Hashem RM, Boelens WC5, Dobson 

CM2, Knowles TPJ2, Linse S1 and  Emanuelsson C1 
 

1Department of Biochemistry & Structural Biology, Center for Molecular Protein Science, Lund 
University, PO box 124,221 00 Lund, Sweden,  2Department of Chemistry, University of 

Cambridge, Lensfield Road, CB2 1EW, Cambridge, United Kingdom, 3Department of Cell 
Biology, UMCG and RuG, Groningen, The Netherlands, 4Department of Biochemistry, Faculty 
of Pharmacy, Beni-Suef University, Salah Salem Street, 62511 Beni-Suef, Egypt, 5Department 
of Biomolecular Chemistry, Radboud University Nijmegen, PO Box 9101, 6500 HB Nijmegen, 

The Netherlands 
 
 
Background: DNAJB6 chaperone, a member of DNAJ family of heat shock proteins, was 
previously found to prevent the aggregation of poly glutamine stretches associated with 
Huntington’s   disease   both   in   vitro   and   in   cells.   In   this study, we investigated the ability of 
DNAJB6  to  prevent  the  aggregation  of  amyloid  beta  (Aβ)  peptides  associated  with  Alzheimer’s  
disease in addition to exploring its mechanism of action.  
 
Methods: By using a group of in vitro techniques such as Thioflavin T fluorescence and UV-
circular   dichroism   spectroscopy,   we   found   that   DNAJB6   can   prevent   the   aggregation   of   Aβ  
peptides at 1:100 molar ratio of chaperone to peptide respectively.  
 
Results: Our quantitative kinetic analysis revealed that DNAJB6 effectively prevents the 
aggregation  of  Aβ  peptides   through   its   interaction  with  Aβ  aggregated  species   rather   than   the  
interaction  with  Aβ  monomers.  Therefore,  DNAJB6  can  inhibit  both  the  primary  and  secondary  
nucleation  phases  in  Aβ  aggregation  pathway.   
 
Conclusion: Our results showed that DNAJB6 is an effective chaperone capable of preventing 
the   aggregation   of   Aβ   peptides   at   sub-stoichiometric ratio and hopefully to modulate the 
progression  of  Alzheimer’s  disease  through  the  interaction  with  various  Aβ  aggregated species.  
 
Keywords: DNAJB6, chaperone,  amyloid  beta,  Alzheimer’s  disease,  protein  aggregation 
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Hepatoprotective Effect of Glutamine in CCl4 Induced Chronic Liver Injury In Vivo 
Through Its Antioxidant Activity 

 
Shrestha N1,2, Chand L1,2, Acharya D1,2, Jeong YJ1,2 

 
1Laboratory of Liver Regeneration, Research Institute of Clinical Medicine, Chonbuk National 
University Medical School, Jeonju, South Korea, 2Department of Surgery, Chonbuk National 

University Hospital, Jeonju, South Korea 
 
 
Background: Liver damage is associated with cell death, plasma membrane damage and 
oxidative stress. Carbon tetrachloride (CCl4) induced liver injury is one of the most common 
experimental models in laboratory animal to study liver disease. Glutamine, traditionally known 
as non-essential amino acid, now has been considered as conditionally essential amino acid in 
serious illness. It is an important precursor for the synthesis of glutathione, the master antioxidant. 
Thus, glutamine may have protective role against chronic liver injury followed by oxidative stress. 
This study was to investigate the protective effect of glutamine in CCl4 induced liver injury in 
mice. 
  
Methods: Twenty female FBV mice were randomly divided into four groups. Group I served as 
normal control, which was treated with normal diet. Group II, III and IV were treated with CCl4 
for 6 weeks and then treated with saline, 0.25 g/kg and 0.5 g/kg glutamine respectively. 
Biochemical parameters and oxidative stress markers were measured using spectrophotometer. 
Moreover, Histopathological examinations and Sirius red staining were done in liver tissues. 
Statistical analysis was done using SPSS 16.0.  
 
Results: Biochemical serum markers for liver injury such as ALT and total bilirubin levels were 
significantly lowered in glutamine treated group while albumin levels were increased in dose 
dependent manner. Elevated MDA level in CCl4 treated group was significantly decreased in 
glutamine treated group, while antioxidant GSH was increased. Histopathological studies and 
Sirius red staining also revealed that the liver damage and fibrosis was milder in glutamine treated 
group in comparison to CCl4 treated positive control group.  
 
Conclusion: Our study suggests that the protective role of glutamine against CCl4 induced 
chronic liver injury is due to its antioxidant effect.  
 
Keywords: Antioxidant, carbon tetrachloride, chronic liver injury, glutamine 
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Biochemical  and  Behavioural  Changes  of  β-amyloid Induced-Neurotoxicity Rats Following 
Treatment with Polyphenol Rich Tropical Fruits Juice 
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Kuala Lumpur, Malaysia, 2Nutritional Sciences Programme, School of Health Care Sciences, 
Faculty of Health Sciences, Universiti Kebangsaan Malaysia, Jalan Raja Muda Abdul Aziz, 

50300 Kuala Lumpur, Malaysia, 3Dietetics Programme, School of Health Care Sciences, Faculty 
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Kuala Lumpur, Malaysia 
 
 
Background: Studies on animal and human have shown that polyphenol-rich fruits provide 
beneficial effects in a large array of diseases. Thus, this study determined the effects of 
polyphenol-rich tropical fruits juice mixture (pomegranate, pink guava and roselle) on 
biochemical  and  behavioural  changes  of  β-amyloid induced-neurotoxicity rat model.  
 
Methods: A total of 40 male Wistar rats were divided into five groups; which consisted of dPBS 
(sham-operated control), dAβ  (β-amyloid  control),  JPBS  (PBS  and  juice),  JAβ  (Aβ  and  juice)  and  
IBFAβ  (Aβ  and  Ibuprofen).  Treatment  of  polyphenol-rich fruits juice mixture and Ibuprofen were 
done daily for four weeks by oral gavage at respective dosage of 5 ml/kg BW and 10 ml/kg BW, 
followed  by  injection  of  β-amyloid by intracerebroventricular for two weeks.  
 
Results: Treatment   with   fruits   juice   (JAβ)   significantly   (p<0.05)   decreased   corticotropin-
releasing  hormone  (CRH)  and  choline  acetyltransferase  (ChAT).  On  the  other  hand,  JAβ lowered 
malondialdehyde (MDA) as compared to control with no significant different. In behavioural 
study, locomotor activity of all groups was statistically increased between two duration times 
using the open field test (OFT) with F (1,7) = 6.94, p<0.05. However, no significant differences 
were observed in all groups for novel object recognition (NOR).  
 
Conclusion: Polyphenol-rich tropical fruits juice has the potential to improve both biochemical 
and   cognitive   functions   in   β-amyloid induced-neurotoxicity rats and act as possible 
neuroprotective agent. 
 
Keywords: Biochemical and behavioural changes, amyloid induced-neurotoxicity, polyphenol 
rich tropical fruits juice 
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An Antioxidative Fern Extract Hydrogel Formulation for Diabetic Wound Healing 
 

 Lai JCY1, Lai HY1, Rao NK 2 
 

1School  of  Biosciences,  Taylor’s  University,  No.  1,  Jalan  Taylor’s,  47500  Subang Jaya, 
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Malaysia. 
 
 
Background: Blechnum orientale Linn. (BO) is a terrestrial fern natively distributed in Malaysia. 
This edible fern is traditionally used by natives as a poultice to treat wounds, blisters, boils, and 
ulcers, among other ailments. In our earlier studies, we found the water fraction of BO to have 
strong antioxidative and antibacterial activities and a potential candidate for treatment of dermal 
wounds following in vivo studies which showed significant wound healing in rat models. Diabetic 
ulcer wounds heal differently from normal wounds, as patients suffer from complications such as 
poor blood circulation, which slows down the wound healing process. This study is a continuation 
utilizing Type 1 Diabetes mellitus-induced rats in a similar in vivo wound healing study using a 
further fractionated extract from the water fraction of BO loaded into a formulated hydrogel and 
applying it daily onto excision wounds of the diabetic rats.  
 
Methods: In vivo wound healing study using streptozotocin-induced diabetic rats by measurement 
of wound closure in excision wounds. Hydroxyproline assay for quantification of collagen content 
in dermal samples of healed wounds. Test groups were; 2% and 4% extract in hydrogel, 2% extract 
in aqueous cream, blank hydrogel, povidone-iodine ointment and untreated group. 
 
Results: The results of the study indicate an increased rate of wound closure of the excision 
wounds of the diabetic rats using the extract-loaded hydrogel. This is seen by complete closure of 
wound on the 12th day post-wounding when treated with 4% extract in hydrogel, followed by 
wound closure on the 14th day post-wounding with the 2% extract in hydrogel and 2% extract in 
aqueous cream. Control groups (blank gel, povidone-iodine ointment, untreated) did not have 
complete wound closure by the 14th day. Through the hydroxyproline assay, we observed an 
increase in collagen content on the healed wounds of the diabetic rats treated with the BO extract 
as compared to the control groups. Moreover, dose-dependency of the extract was observed, 
shown by a significant increase in hydroxyproline content in 4% extract in hydrogel compared to 
2% extract in hydrogel. 
 
Conclusion: The treatment using BO extract-loaded hydrogel increases the rate of wound healing 
in diabetic rat models, as well as increasing the synthesis of collagen in the sites of the wound and 
is dose-dependent. 
 
Keywords: Blechnum orientale Linn., diabetic ulcers, wound healing, collagen synthesis, 
hydrogel 
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Inhibition of Glutathione Synthesis Sensitizes Human Mesothelioma Cells to Auranofin 
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Background: Mesothelioma is an aggressive tumor that has been associated with asbestos 
exposure. Auranofin as an inhibitor of thioredoxin reductase (TrxR) affects many biological 
processes such as inflammation and proliferation. In this study, we investigated the effects of 
auranofin on patient-derived mesothelioma cells (ADA, CON, Hmeso, Mill, Phi, REN and ROB) 
in relation to cell growth, cell death and oxidative stress.   

Methods: Cell growth assay was measured by MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) and apoptosis was detected by annexin V-FITC/PI staining. The 
protein expression level of protein was observed by Western blotting. Necrosis was measured by 
lactate dehydrogenase (LDH) assay. We used H2DCFDA and dihydroethidium (DHE) dyes for 
detection of ROS level.  

Results: Auranofin inhibited the growth of mesothelioma cells. Among mesothelioma cells, ADA 
and CON cells were sensitive to auranofin. This agent also induced apoptosis as well as necrosis 
in mesothelioma cells. In relation to reactive oxygen species (ROS) level, auranofin increased 
ROS   level   including   O2•�. It also decreased the expression levels and activities of cellular 
antioxidants such as TrxR and superoxide dismutase. NAC, a well-known antioxidant, prevented 
apoptotic cell death in auranofin-treated ADA and Phi cells. BSO, an inhibitor of glutathione 
(GSH) synthesis, enhanced cell death and ROS level in auranofin-treated ADA and Phi cells.   

Conclusion: Auranofin inhibited the growth of human mesothelioma cells via apoptosis and 
necrosis, and the inhibition was intensified by inhibition of GSH synthesis.  

Keywords: Auranofin, mesothelioma, reactive oxygen species, glutathione  

  



 
 

International Conference on Antioxidants and Degenerative Diseases (ICADD) 2015 
3–4 June 2015, Istana Hotel, Kuala Lumpur, Malaysia 

 

58 

AO-10 
 
 

Palm Oil Tocotrienol-Rich Fraction Protects Against Fenitrothion-Induced Oxidative 
Damage in Rat Testes 
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Background: Palm oil tocotrienol rich fraction (TRF) is a natural antioxidant has potential in 
reducing oxidative stress in various pathological conditions. Exposure to organophosphate such 
as fenitrothion (FNT) is known to cause oxidative damage in rat testis. Present study was 
conducted to study the protective effects of TRF against oxidative damage in rat testes induced 
by FNT by evaluating oxidative stress and morphological changes as well as DNA damage.  
 
Methods: Forty adult male Sprague-Dawley rats were divided into four groups: Control, TRF 
(200 mg/kg), FNT (20 mg/kg) and TRF+FNT group. All substances were given orally for 28 
consecutive days.  
 
Results: TRF reduced oxidative stress in rat testis by significantly lowering the malondialdehyde 
(MDA) and protein carbonyl (PC) levels while significantly increased the glutathione (GSH) level 
as well as superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx) and 
glutathione S-transferase (GST) activities in TRF+FNT group compared to FNT group (p<0.05). 
Furthermore, the expression of heat shock protein 70 (HSP70) in testes was significantly reduced 
in TRF+FNT group (p<0.05). TRF also significantly reduced the apoptotic effect of testis 
(p<0.05). Histological observations revealed that supplementation of TRF improved the 
morphological changes of testes in TRF+FNT group.  
 
Conclusion: In conclusion, supplementation of TRF has the potential in protecting against FNT-
induced oxidative damage in rat testis by reducing the oxidative stress, improving the antioxidant 
status and reducing the morphological changes as well as apoptotic effect in testes.   
 
Keywords: Antioxidant, lipid peroxidation, male reproductive, pesticide 
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Background: Diabetic retinopathy (DR) is a leading cause of blindness. Correlation between 
hyperglycaemic condition, oxidative stress and changes in redox homeostasis is well known to be 
one of the factors contributing towards pathogenesis of DR. The present study is designed to 
determine antioxidant, antiglycation properties and protective effect of ethanolic leaf extract of 
Syzygium malaccense and its active fraction (F2; myricetin derivatives rich fraction) besides 
standard compounds i.e. myricetin and myricitrin against oxidant-induced stress condition in 
ARPE-19 (retinal pigment epithelium) model.  

Methods: The samples were tested for its antioxidant property using FRAP, DPPH, ABTS and 
nitric oxide free-radical-scavenging assays. Ability of the samples to inhibit formation of 
advanced gkycation end (AGE) products induced through BSA/methylglyoxal and BSA/glucose 
systems were determined. Samples were pre-incubated for two hours prior to glucose oxidase-
induced oxidative stress treatment on ARPE-19 cells to monitor their protective effects which 
were assessed using MTT assay, change in intracellular ROS and hydrogen peroxide level in 
media.  

Results: The study revealed that the extract and F2 were able to inhibit formation of AGEs 
efficiently, which reflected their anti-glycation property. The samples also showed good 
protection of ARPE-19 cells against glucose oxidase-induced oxidative stress condition in the 
following order: myricetin> F2 > myricitrin = S. malaccense leaf extract. The cell viability 
protection pattern correlated well with reduced intracellular ROS and H2O2 level in media upon 
treatment with the samples. Besides, the order also matched with the antioxidant properties of the 
samples. F2 showed improved protection when compared to the crude extract due to the 
significant presence of myricetin derivatives.  

Conclusion: The above findings clearly reflect the in vitro ability of the crude S. malaccense 
extract and its active fraction to protect retina cells against oxidative stress condition. Its efficacy 
to improve DR can be tested further through in vivo study.  

Keywords: Antiglycation, antioxidant, oxidative stress, retinopathy, Syzygium malaccense 
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Comparing Palm Oil Tocotrienol-Rich  Fraction  (TRF)  with  α-Tocopherol 
Supplementation on Oxidative Stress in Healthy Older Adults 
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Background: Vitamin E, a potent peroxyl radical scavenger and powerful antioxidant has been 
shown to prevent progression of many chronic degenerative diseases associated with ageing. But 
vitamin  E  supplementation  studies  usually  use  α-tocopherol while tocotrienol is less well studied. 
This   study   aims   to   compare   the   effects   of   palm   oil   tocotrienol   rich   fraction   (TRF)   with   α-
tocopherol supplementation on oxidative status in healthy older adults aged 50 to 55 years old.   

Methods: A total of 71 subjects aged between 50 and 55 years were divided into groups receiving 
placebo  (n=23),  α-tocopherol (n=24) and tocotrienol rich fraction (TRF) (n=24) for six months. 
Blood was taken at baseline (month 0), 3 months and 6 months of supplementation. Blood 
antioxidant enzymes activity (SOD, CAT and GPx) were measured via Cayman Chemical assay 
kit and plasma vitamin D concentration by using 25-Hydroxy Vitamin D EIA kit. Plasma carbonyl 
content was assayed using the Cayman Chemical assay kit and plasma malondialdehyde (MDA) 
by high-performance liquid chromatography (HPLC).    

Results: TRF supplementation significantly increased SOD activity after 6 months and only 
females had increased SOD activity when comparing between the genders. CAT activity 
decreased after 6 months in the placebo group and this effect was seen only in the female group. 
However, no significant differences were shown in GPx activity for all groups. Plasma vitamin D 
concentration in the  TRF  and  α-tocopherol groups were elevated after 6 months with the effects 
observed in both males and females. However, plasma vitamin D concentration in males was 
significantly higher compared to females group in the TRF group. Protein carbonyl content was 
markedly   decreased   after   3   and   6   months   of   α-tocopherol supplementation as compared to 
baseline. Further grouping by gender revealed a marked reduction in the female group after 3 and 
6  months  of  α-tocopherol supplementation. Plasma MDA levels were significantly increased after 
6 months in the placebo group for both males and females. Meanwhile, MDA levels in both 
supplemented groups were significantly decreased after 3 and 6 months of supplementation except 
the male group in the tocopherol-treated group remained unchanged.   

Conclusion: TRF supplementation showed greater health effects than alpha-tocopherol  (α-TF) by 
increasing the antioxidant enzymes activity and vitamin D concentration as well as reducing 
carbonyl content and MDA levels, particularly in the female group. 

Keywords:  Oxidative stress, tocopherol, tocotrienol, vitamin E, antioxidant  
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Background: Advanced Glycation End Products (AGEs) form via non-enzymatic glycation 
reactions between sugars and polypeptides following long-term incubation. Advanced glycation 
is associated with normal ageing and is increased in diabetes as a result of time and sugar 
concentration and thus indicates that AGEs are an important factor involved in the development 
of diabetic nephropathy. In parallel of the growing knowledge on AGEs and ENaC in the kidney 
cells, the prospectus study will then focus on the effect of AGEs in the lung, as insulin was found 
to be involved in a stimulating fluid clearance of diabetic patients due to the control of pulmonary 
Na+ transport.  

Methods: A549 human adenocarcinoma lung cells were used in this study. These cells were 
transfected with SGK1 and SGK1 knockout gene using Lipofectamine. Cells were subsequently 
treated by AGEs in various dosages. Cells were lysed for Western blot and subsequently blotted 
for PKBSer473 and receptor AGE (rAGE) proteins. The protein bands were quantified by ImageJ 
software and significant differences between groups were calculated through SPSS. 

Results: AGE treatment in SGK1 transfected cells increased the expression of both PKBSer473 
and rAGE whilst SGK1 knockout cells have significantly decreased both expressions. This 
suggests that SGK1 plays a role in activating AGE downstream the signaling pathway. 

Conclusion: The role of AGEs as a causal effect towards oxidative stress in human lung cells is 
still undergoing. Optimum amount of AGE has been shown to successfully down regulate PKB 
and rAGE pathway.  

 

Keywords: Advanced glycation end products, human lung cells, SGK1, PKB, rAGE 
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Background: B-cell lymphoma 2 (Bcl-2) family proteins are crucial regulators of apoptosis 
which comprised of pro- and anti-apoptotic members. The anti-apoptotic Bcl-2 family members 
are overexpressed in many types of cancer cells to evade death signals. Therefore, the anti-
apoptotic Bcl-2 family members are potential target in cancer therapy. Inhibitors of the anti-
apoptotic members served as promising anti-cancer agents. This study examined the potential 
action of gamma-tocotrienol   (γT3),  an   isomer  of  vitamin  E,  as  an   inhibitor  of  Bcl-2 to induce 
apoptosis in neuroblastoma SH-SY5Y cells. 
 
Methods: Cell viability was determined via MTS, LDH release and ssDNA apoptosis assays. 
Mitochondrial membrane potential was evaluated by JC-1 staining. Cytochrome c level was 
measured by ELISA. Caspase-3, -8 and -9 activities were determined by colorimetric assays. 
Simulated docking analysis was performed by YASARA software and confirmed by ANS binding 
assay. 
 
Results: When tested on neuroblastoma SH-SY5Y   cells,   γT3   reduced   cell   viability   in   a  
concentration-dependent  manner.  γT3 induced cell death via apoptosis as evidenced by formation 
of   ssDNA.   Cells   treated   with   γT3   had   undergone   depolarization   of   mitochondrial   membrane  
potential and release of cytochrome c from mitochondria to cytosol. Caspase-9 and -3 were 
activated   in   γT3-treated cells, while caspase-8 activity remained unaffected. In silico docking 
analysis  suggested   that  γT3  bound  onto   the  hydrophobic  groove  of  Bcl-2, while binding assay 
confirmed  that  γT3  competed  with  ANS  probe  to  bind  at  that  groove. 
 
Conclusion: These data  suggested  that  γT3  induced  apoptosis  by  binding  at  active  site  of  Bcl-2 
to inhibit its function. 
  
 
Keywords: Gamma-tocotrienol, Bcl-2 inhibitor, apoptosis, neuroblastoma cells, SH-SY5 
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Background: Alzheimer’s   disease   (AD)   is   characterized   with   accumulation   of   extracellular 
amyloid   β   (Aβ)   protein   and   involvement   of   neuroinflammation   in   the   brain.   Tocotrienol   rich  
fraction (TRF) is an antioxidant with a combination of vitamin E isomers extracted from palm oil. 
In previous study, TRF supplementation showed improvement in memory tests in aged rats. In 
this study, the beneficial effects of TRF is further investigated at neuropathological level by using 
APP/PS1 AD mouse model. 

Methods: Twelve APP/PS1 and 4 wild type mice were used in this study. Mice were divided into 
4 groups: wild type (water), APP/PS1 (water, or palm oil stripped vitamin E, or TRF). At 5 months 
old, mice were orally supplemented everyday with water or palm oil stripped vitamin E or TRF 
(60mg/kg) for duration of 10 months. Mice were sacrificed at 15 months old. Brain was dissected 
and fixed in 4% PFA and cryoprotected in 15% sucrose before sectioned coronally at 20µm 
thickness with cryostat. Immunohistochemistry was performed using anti-amyloid  β (N) antibody 
and anti-Iba1 antibody (microglial marker). Immunoreactive area analysis was conducted by 
using ImageJ software. 

Results: TRF   supplemented   mice   showed   a   distinct   reduction   in   Aβ deposit specifically in 
neocortex region of the brain in comparison to control group. However, no difference was found 
in immunoreactivity of amyloid beta in hippocampus. In addition, analysis on microglial marker 
Iba1 in neocortex and cornus ammonis (CA) did not show any difference between supplemented 
groups. Interestingly, a marked decrease of Iba1 immunoreactivity was shown in dentate gyrus 
and the whole area of hippocampus in TRF supplemented group. 

Conclusion: TRF   supplementation  may   contribute   to   reduce  Aβ   deposition   in   neocortex   and  
microglial activity in dentate gyrus and hippocampus of APP/PS1 mice brain. Further analysis 
will be needed to clarify the effect of TRF as therapeutic compound in preventing AD. 

 

Keywords: Alzheimer’s   disease,   tocotrienol   rich   fraction,  APP/PS1   transgenic  mice,   amyloid  
beta, microglia 
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Background: According to WHO, there are 65 to 80 percent of the world population uses 
traditional medicines to treat various diseases due to the phytochemicals present in the plants. 
Pepper  is one of the most important spice crops worldwide and a good source of phytochemicals 
such as flavonoids, phenolic acids, carotenoids, vitamins and capsaicinoids. Previous studies 
showed that Capsicum frutescens has been found to have antioxidant and antiproliferative 
activities. In this study the antioxidant and antiproliferative activities of Capsicum frutescens in 
Malaysia cultivar were investigated using DPPH and MTS assay respectively.  
 
Methods: Capsicum frutescens were dried in oven and  extracted with purified water. The 
supernatants were collected and lyophilized using freeze dryer. The dried crude aqueous extract 
of Capsicum frutescens were then kept at -20 °C for further analysis. The antioxidant activity was 
investigated using the DPPH method based on the Butylated Hydroxyanisole (BHA) calibration 
curve. The antiproliferative activity was investigated on Jurkat cells for 24, 48 and 72hours at 
concentrations from 3.9 to 1000 µg/mL using the MTS assay. 
 
Results: Results showed that the antioxidant activity of Capsicum frutescens extract was 227.37 
± 12.63 mg/g. Capsicum frutescens extract  significantly  (p≤0.05) inhibited the growth of Jurkat 
cells compared to untreated cells at concentrations 500 and 1000 µg/mL after 48 hours treatment. 
However the IC50 value of Capsicum frutescens extract was found at 793 µg/mL after 72 hours 
treatment.  
 
Conclusion: The phytochemicals present in Capsicum frutescens aqueous extract may contribute 
to the antioxidant and antiproliferative activities of Capsicum frutescens extract. Further analysis 
needs to be done on the possible compounds that may contribute to the antioxidant and 
antiproliferative activities of extract. 
 
 
Keywords:  Antioxidant, antiproliferative, Capsicum frutescens, phytochemicals 
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Background: The role of free radicals in age-related diseases resulted in the probable use of 
vitamin E for disease prevention and delay ageing process. Most vitamin E supplement available 
commercially contains α-tocopherol which is one of eight natural forms of vitamin E. Previous 
studies suggested the  use  of  palm  oil   tocotrienols  in  the  form  of  TRF  which  about  20  %  of  α-
tocopherol.  In   this  study,   the  effect  of  palm  TRF  and  α-tocopherol isomers were compared on 
health and oxidative status.  
 
Methods: Seventy one healthy volunteers aged 50-55 years old were recruited and randomly 
divided into three groups receiving supplementation of TRF (150 mg/d), α-TF (400 IU/d) or 
identical placebo. Fasting blood (30 ml) was taken at baseline (month 0), 3 and 6 months of 
supplementation for determination of plasma vitamin E and DNA damage.  
 
Results: Vitamin E analysis revealed levels of D-tocopherol isomers was significantly increased 
in both male and female subjects after 3 and 6 months supplementation with D-tocopherol. In TRF 
treatment group, D-tocopherol isomers was found significantly increased only in female group 
after 6 months supplementation, followed by D- and J-tocotrienol isomers which significantly 
increased in both male and female subjects after 6 months supplementation. Interestingly, total 
DNA damage was found significantly decreased (p<0.05) only in female subjects supplemented 
with TRF for 6 months compared to control, while no significant effect was found in other 
supplementation groups. No significant changes was found in liver function, haematological, 
lipid, and renal profile, and fasting blood glucose (FBG) after 3 and 6 months supplementation 
with both TRF and α-TF, suggesting that vitamin E supplementation did not affect general health 
of subjects. 
 
Conclusion: Palm TRF supplementation prevented DNA damage compared to α-tocopherol with 
a greater response in females compared to male subjects. 
 
Keywords: TRF,  α-tocopherol, vitamin E, healthy older adults 
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Background: The purpose of this study was to determine whether weight training in addition to 
court training among badminton players improve post exercise fitness parameters and oxidative 
stress.  
 
Methods: This was an experimental study in which badminton trainees were divided into two 
groups; one group undertook weight training in addition to traditional court training (treatment 
group) and the other group only took court training (control group). The treatment group (n=11) 
performed weight training exercise which consisted of squad, one arm row, triceps extension, 
biceps curl, bridging, side bridging and bench press for eight weeks together with badminton court 
training, 2 to 3 times a week. The control group (n=11), only performed badminton court training 
which involved badminton strokes such as smash, drop and shadow movements. Fitness 
parameters were taken at week 0 and after completion of eight weeks of training.  
 
Results: Weight training group showed significant increases in VO2

max and muscular strength at 
week 8 compared to week 0 (p < 0.05). There was also a significant reduction in body fat 
percentage in the weight training group after 8 weeks of training (p< 0.05).  Comet assay showed 
that the percentage of DNA damage categorised as severely damaged in weight training group 
had decreased significantly (p < 0.005) compared to the control group.  
 
Conclusion: Eight weeks of weight training in addition to court training improved fitness 
parameters and reduced the oxidative stress in badminton players. 
 
Keywords: Weight training, court training, fitness parameters, oxidative stress, badminton 
players 
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Background: Bilirubin (BR) is a product of haem degradation, catalysed initially by haem 
oxygenase (HMOX) and subsequently by biliverdin reductase (BVR). It is produced in 
mitochondria and microsomes. Though toxic at high concentrations, BR has been regarded as a 
potent cellular antioxidant at physiological concentrations.  Consequently, its levels require 
careful maintenance. In scavenging reactive oxygen species (ROS), BR is broken down to more 
polar metabolites, known as Bilirubin Oxidative Metabolites (BOMs) that are readily excreted. 
We recently discovered a major role for cytochrome P450 2A5 (CYP2A5) as BR oxidase in 
microsomes and mitochondria, metabolising BR to predominantly biliverdin (BV). Moreover, 
bilirubin production and CYP2A5 activity are increased in these organelles in response to 
oxidative stress.  Accordingly, this   study aims to determine the contribution of CYP2A5 and 
ROS to BR oxidation during oxidative stress in microsomes and mitochondria.   
 
Methods: Microsomes and mitochondrial fractions were isolated from liver homogenates of 
DBA/2J mice, administered with sub-toxic dose of pyrazole, an oxidant stressor. The relative 
amount of BR metabolites was screened mass-spectrometrically. The activity of CYP2A5 was 
determined fluorometrically.   
 
Results: In microsomes, mainly BV was formed. Meanwhile, mitochondria produced 
predominantly BOMs.  Pyrazole treatment caused mitochondria to yield relatively similar amount 
of BV and dipyrroles.    
 
Conclusion:  During oxidative stress, mitochondrial BR degradation is equally driven by ROS 
and CYP2A5, in contrast to microsomes, in which the degradation is driven mainly by CYP2A5   
 
Keywords: Bilirubin, CYP2A5, BOMs, oxidative stress, liver 
  



 
 

International Conference on Antioxidants and Degenerative Diseases (ICADD) 2015 
3–4 June 2015, Istana Hotel, Kuala Lumpur, Malaysia 

 

68 

AO-20 
 
 

Antioxidant, Antimicrobial Activities of Fraction from Moringa oleifera Enhances Healing 
of Wound in Hyperglycemic Animal Model 

 
Fakurazi S1,2, Tan WS1, Muhammad Alhaji AB1, Govinidarajan K1, Pauzi AS1, Palanisamy A1 

 
1Laboratory of Vaccine and Immunotherapeutics, Institute of Bioscience, Universiti Putra 
Malaysia 2Faculty of Medicine and Health Science, Pharmacology Unit, Universiti Putra 

Malaysia, Selangor, Malaysia 
 
 

Background: The present study was undertaken to evaluate the potential of Moringa oleifera 
Lam, a plant from Moringaceae family; on wound healing in especially hyperglycemic condition 
taking into account of its antioxidant, antimicrobial and the healing process observed in vitro and 
in vivo model. Microbes selected are the ones that are relevant to wound condition.  
 
Methods: Bioactive fraction was identified and subjected to antioxidant assays using ascorbic 
acid as comparable standard. Antimicrobial activity was conducted using agar well diffusion plate 
against Escherichia coli, Staphylococcus aureus and Pseudomonas aeruginosa. The activity was 
assessed using tetracycline and ciprofloxacin as standard antibiotics. Fraction was then developed 
into topical formulation and tested on in vitro and in vivo wound model.  
 
Results: Fractions isolated from Moringa olefeira (MO) has found to contain various 
phytochemicasl indicating the presence of tannins, flavonoids, saponins, glycosides, alkaloids, 
cardiac glycosides, saponin glycosides, steroids and volatile oils. Antioxidant FRAP assay has 
indicated total antioxidant capacity of active fraction of M. oleifera 124.16 ± 0.60mg / g MO 
Meanwhile, DPPH radical scavenging activity assay revealed an IC50 value 179 µg/ml. The 
bioactive aqueous fraction revealed inhibitory action against some predominant diabetic wound 
pathogens tested and provide a cytoprotective action against free radicals which are all necessary 
for effective wound healing process. In vitro Scratch test assay has indicated proliferative and 
migration activity of human dermal fibroblast cells incubated with bioactive fraction of Moringa 
oleifera. When tested in hyperglycemic animal model, animals treated with the plant extract were 
found to have enhanced healing of wound, and the rate was comparable to animals which were 
not in hyperglycemic condition.  
 
Conclusion: Further analysis of the bioactive fraction from the plant is required to further enhance 
the understanding of wound healing properties of the fraction. 
 
Keywords: Antioxidant, Moringa oleifera, Hyperglycemic animal model 
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Background: Moringa oleifera played an important role in controlling oxidation caused by free 
radicals. Thus it can serve as a remedy to oxidative damages. This study was aimed to assess 
antioxidant activity, estimate total phenolics and total flavonoids content from different parts of 
Moringa oleifera crude extract.  
 
Methods: DPPH radical scavenging and Ferric-reducing antioxidant power assays were applied 
to evaluate antioxidant activity.  Total phenolic compounds of the samples were measured using 
the Folin–Ciocalteu method while total flavonoid was achieved using aluminium chloride (AlCl3) 
assay.  
 
Results: Methanolic extract of bark, leaf, flower, and stem showed high free radical scavenging 
activity with IC50 value of 40, 320, 425 and  720  (μg/ml)  respectively,  while  methanolic  pods and 
seed extract showed low activity. The reducing power of bark extract revealed almost four times 
than any other part used (1499.67±49.98 µM Fe (II)/g), having followed by leaf (432±6.38 µM 
Fe (II)/g) and the least was seed extract (126.67±4.19µM Fe (II)/g). The highest phenolic content 
was observed from methanolic bark (55.84±2.92 mg QAE/g), followed by flower extract 
(45.9±1.17 mg QAE/g), and the least was observed from the stem extract with (42.25±0.64 mg 
QAE/g). The total flavonoid content of leaf extract was found to be 98.67±0.54 mg GAE/g which 
is thrice the values observed from each sample used, followed by 28.34±7.43 mg GAE/g and the 
least was seed extract with value of 1.93±0.02 mg GAE/g.  
 
Conclusion: The results of this research showed that all the extracts used are good source of 
natural antioxidant compounds. Therefore Moringa oleifera can be utilised to cure oxidative 
related problems. 
 
Keywords: Moringa oleifera Lam., antioxidant activity, phenolic, flavonoid  
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Background: Tocotrienol rich fraction, (TRF) is a potent antioxidant and has been reported to 
have a cardio-protective effect against oxidative stress in animal studies. However its role in 
preventing the oxidative stress on cardiomyocytes remains to be elucidated. Previous studies 
showed that oxidative stress cause cardiomyocytes death and contribute to the development and 
progression of heart failure in a variety of myocardial diseases. Therefore, it is very important to 
prevent oxidative stress on cardiomyocytes to reduce the risk of heart failure. This study to 
determine the suitable concentration of TRF and the effect of pre- and post-treatment on cell 
viability of cultured cardiomyocytes submitted to oxidative stress induced by H2O2. 
 
Methods: Primary culture of neonatal cardiomyocytes was isolated from 1-to-3 day old Sprague 
Dawley rats. Cardiomyocytes were incubated for 5 days before being treated and divided into 5 
groups: untreated control, H2O2 (500 µM, 1 mM, 2 mM, 3 mM and 5 mM) for 1 hour, TRF (10, 
15,  25,  40  μg/ml)  for  24  hours  and  pre- and post-treatment with TRF (10, 15, 25 μg/ml)  in  an  
appropriate concentration of  H2O2 (500 µM). The cells viability were measured via MTS assay 
(3-(4, 5-dimethylthiazol-2-yl)-5-(3-carboxymethoxy phenyl)-2-(4-sulphenyl)-2H-tetrazolium). 
 
Results: Result showed that IC50 value for H2O2 was 500 µM. Pre-treatment  with  15  and  25  μg/ml  
of TRF significantly increased the cell viability about 70%.  However, post-treatment with 10, 15 
and   25   μg/ml   of   TRF   significantly   increased   the   cardiomyocytes   viability   up   to   90%  which  
showed more protective effect than pre-treatment. 
 
Conclusion: TRF protects against H2O2-induced oxidative stress in cultured cardiomyocytes by 
improved the percentage of cell viability in both pre- and post-treatment. These findings showed 
that TRF exhibited cardio-protective activities in experimentally induced cardiomyocytes injury. 
 
Keywords: TRF, cardiomyocytes, oxidative stress, cell viability 
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Background: Sacha inchi (Plukenetia volubilis) is an oleaginous plant used widely in the 
preparation of various meals in the Amazon region. Recently, sacha inchi nut oil has been reported 
to contain antioxidants such as tocopherols, carotenes and phenolic compounds. However, the 
information on antioxidant capacities and total phenolic contents (TPCs) of sacha inchi nut oil in 
comparison to other plant-based oils was still limited. Thus, this study was aimed to explore this 
perspective area of interest in order to provide supportive evidence describing the role of sacha 
inchi nut oil as an antioxidant-rich natural product. 
 
Methods: To achieve the goal, sacha inchi nut oil and ten other commercially available plant-
based oils (palm, soy bean, sunflower, canola, rice bran, olive, sesame, camellia, corn and coconut 
oils) were investigated regarding their antioxidant activities as being analyzed by ferric reducing 
antioxidant power (FRAP), oxygen radical absorbance capacity (ORAC) and 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical scavenging assays and TPCs by Folin-Ciocalteu reagent. 
 
Results: Sacha inchi nut oil exhibited antioxidant activities of 2,171±15.81, 14,868.04±1,299.91 
and 4.54±0.06 µmol TE/kg as being detected by FRAP, ORAC and DPPH radical scavenging 
assays, respectively. Its TPC was 554.49±10.42 mg GAE/kg. These values caused sacha inchi nut 
oil to rank second only to sesame oil, whereas antioxidant activities and TPC of coconut oil were 
the lowest. The results also showed the strong positive correlation between antioxidant activity 
and TPC of the oils at p<0.01.  
 
Conclusion: In conclusion, sacha inchi nut oil could be considered as a good source of antioxidant 
provider and could be promoted as the dietary supplement for suppressing oxidative stress. 
Nevertheless, the effects of extraction and refining process on antioxidant activities and TPC of 
sacha inchi nut oil are still needed to be investigated. 

 
 

Keywords: Sacha inchi nut, antioxidant activity, total phenolic content, plant oil 
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Background: Ageing is a condition when there is an increase and accumulation of reactive 
oxygen species (ROS). These lead to oxidative damage resulting in cells and tissues dysfunction. 
Supplementation of natural product such as Gelam honey that contains flavonoids and phenolic 
acids can reduce the oxidative damage and ageing process. This study was conducted to determine 
the effects of Gelam honey on sirtuin pathway which is associated with antioxidant enzymes 
activities in ageing rats. 
 
Methods: Rats were divided into two groups: young (2 months old) and old age (19 months old). 
For each group, the rats were further subdivided into three groups: control group force-fed with 
distilled water (dH2O), positive control group fed with 40% calorie restriction (CR) diet and 
Gelam honey (2.5g/kg) group supplemented for 8 months duration. DNA damage level was 
determined by comet assay and plasma malondialdehyde (MDA) by high performance liquid 
chromatography (HPLC). Blood antioxidant enzyme activities were determined by using 
spectrophotometry. Genes and proteins expression involved in sirtuin pathway were determined 
by quantitative real-time polymerase chain reaction (qRT-PCR) and Western blotting 
respectively.  
 
Results: Gelam honey supplementation and CR regiment reduced DNA damage in young and old 
age groups (p<0.05) whereas plasma MDA level, SOD and CAT enzyme activities were only 
decreased in young group (p<0.05). In the young group, Gelam honey supplementation 
upregulated FOXO3a, PGC1α and CAT but downregulated FOXO3a and GPx1 (p<0.05). In old 
rats, Gelam honey supplementation and CR regiment upregulated SOD1 (p<0.05) but 
downregulated CAT and SIRT3 (p<0.05) whereas GPX1 was downregulated in Gelam honey 
supplementation group (p<0.05). However for protein expression in young rats, Gelam honey 
supplementation  and  CR  regiment  increased  PGC1α  and  SIRT3  respectively  (p<0.05)  whereas  in  
old  rats,  PGC1α  and  SIRT3  (p<0.05)  were  increased  but  FOXO3  was  increased in CR regiment 
group only (p<0.05). 
 
Conclusion: Gelam honey supplementation reduces oxidative damage by modulating antioxidant 
enzyme activities and inducing genes and proteins expression that are involved in sirtuin pathway 
as well as in CR regiment. These effects are more prominent in young rats compared to old rats. 
 
Keywords: Ageing, gelam honey, antioxidant, sirtuin pathway 
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Background: Rhinacanthus nasutus (R. nasutus) is one the important medicinal plants used in 
various types of diseases. The present study was performed to determine the morphological 
changes in the liver tissue of streptozotocin (STZ)-induced diabetic rats using methanolic extract 
of R. nasutus.  
 
Methods: The rats were divided into five groups (n=6 each): Group I (normal controls), Group II 
(control rats treated with R. nasutus), Group III (untreated diabetic rats), Group IV (diabetic rats 
treated with R. nasutus) and Group V (diabetic rats treated with glibenclamide). The methanolic 
extract of R. nasutus was orally administered at 200 mg/kg/day while glibenclamide was 
administered at 50 mg/kg/day. All animals were treated for 30 days before they were sacrificed.  
 
Results: Normal control rat livers showed normal hepatocellular architecture with a normal 
central vein. In diabetic rats, hepatocytes had vacuolated cytoplasm and moderate macrovesicular 
fatty degeneration. These changes in the liver tissue have been reversed after the continuous 
treatment with the R.nasutus methanolic extract for 30 days.  
 
Conclusion: The results of the present study demonstrate that the administration of R. nasutus 
methanolic extract altered the changes in disturbed liver morphology in STZ induced diabetic rats. 
These findings indicate that the extract of R.nasutus acts as a hepatoprotective agent. 
 
 
Keywords: Rhinacanthus nasutus, histological disturbances, diabetes 
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Background: Lichens have been used in traditional medicines for centuries and it still holds a 
great interest as alternative treatments in various parts of the world. Lichens represent a variety of 
new bioactives and most of which still remain to be characterized and discovered of its potential, 
mainly due to their natural occurrence in low concentration. In this study we are aiming to isolate 
the potential bioactive compounds from lichens. The result in this study can be a potential lead 
for research and development of active agents against infectious diseases and free radical induced 
oxidative stress as studies on lichens are still in its preliminary stage.  
 
Methods: Antibacterial activity was measured via determination of minimum inhibitory zone 
(MIC) and antioxidant potential was measured using 3 different assays 1, 1-diphenyl-2-picryl-
hydrazyl (DPPH) assay, Total phenolic contents and Total flavonoid assay. Isolation and 
characterization of bioactive compounds were done using preparative high performance liquid 
chromatography (prep HPLC), analytical HPLC and nuclear magnetic resonance (NMR). 
 
Results: The present study was carried out to evaluate the antibacterial and antioxidant potential 
of acetone and methanol extracts of lichens (Parmotrema praesorediosum, P. rampoddense, P. 
tinctorum and P. reticulatum) and its isolated chemical constituents which are praesorediosic acid, 
protocetraric  acid,  usnic  acid,  α–collatolic  acid,  β-alectoronic acid, atranorin and chloroatranorin. 
Antibacterial activity was evaluated using broth dilution method. The acetone extracts (except for 
P. reticulatum) showed good inhibitory activity against S. aureus and B. subtilis with MIC values 
ranging from 500 – 125 µg/mL, whereas, no activity was observed for the methanol extracts. None 
of the extracts exhibited inhibitory activity against E. coli. The antioxidant ability was measured 
using a DPPH free radical scavenging activity assay. Only methanol extract of P. praesorediosum 
exhibited more than 50% scavenging activity. Among the isolates, usnic acid exhibited the 
strongest antibacterial activity against S. aureus and B. subtilis with MIC value of 7.81 µg/mL. 
Praesorediosic acid and protocetraric acid are the only isolates that inhibited E. coli at 
concentration 125 µg/mL and had more than 50% scavenging activity (57.57% and 63.97%, 
respectively). Hitherto, this is the first evaluation of antibacterial activity of lichens of Malaysian 
origin and to our knowledge; the first reported study on the biological activity of praesorediosic 
acid and the lichen Parmotrema rampoddense. 
 
Conclusion: Lichens chemical constituents exhibit a huge array of biological activities and most 
of them have ecological benefits. The properties of lichen substances make them a promising 
and possible pharmaceutical agent. 
 
Keywords: Antibacterial, antioxidant, Parmotrema praesorediosum, Parmotrema rampoddense, 
Parmotrema tinctorum, Parmotrema reticulatum, usnic acid, praesorediosic acid and 
protocetraric acid  
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Background:  Ageing  is  a  progressive  loss  of  physiological  function  which  may  develop  a  number  
of  degenerative  diseases.  Several  mushrooms  were  used  as  functional  food  in  Taiwan.  Our  study  
focus   on   the   antiageing   potential   of   dietary   mushroom   by   using   the   fruit   fly   (Drosophila  
melanogaster). 
 
Methods:  Wild-type  W1118  Drosophila  male  fly  was  used  for  evaluation  of  lifespan-prolonging  
activity  of   dietary  mushrooms   (Hericium  erinaceous,  Lemtinula   edodes   and  P.   sajor-caju).  To  
investigate   the   antioxidant   activity   of   mushroom   extracts   in   vivo,   we   used   fly’s   head   for   the  
measurement   of   superoxide   dismutase   (SOD),   catalase   (CAT)   and   ubiquitin   (Ubi).   DPPH  
radical   scavenging,   reducing   powder   and  TEAC   assay  were   applied   to   determine   the  
antioxidant  capacity  in  vitro. 
 
Results:  Flies  fed  water  extract  of  H.  erinaceous  (HEW)  live  longer  (5  mg/mL)  and  with  increased  
locomotor   (10   mg/mL)   compared   to   other   mushrooms.   HEW   also   increased   oxidative   stress  
tolerance   and   antioxidant   activity   in   a   concentration-dependent  manner.  Western   blot   analysis  
demonstrated   that   fles   fed   with   HEW   upregulated   SOD   &   CAT   and   downregulated   Ubi.   In  
addition,  total  polysaccharides  of  HEW  is  149.2  mg  glucose  equivalent/g  DW  which  suggested  
the  bioactivities  might  be  contributed  from  polysaccharide  substance. 
 
Conclusion:  These  findings  indicate  the  antiageing  effect  of  HEW  on  D.  melanogaster  is  highly  
correlated  with  suppression  of  oxidative  stress.  In  the  future,  development  of  HEW  into  functional  
food  against  ageing-related  diseases  is  expected. 
 
Keywords:  Antiageing,  Drosophila  melanogaster,  mushroom,  Hericium  erinaceous,  antioxidant  
activity 
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Background: Semalu and Manna plus are commercially available supplements, that claim to 
boost platelet counts in cases of dengue or thrombocytopenia. These supplements are a mixture 
of spices and edible plants. These supplements could be considered safe as they are made of edible 
material that we consume in our daily lives. General practice suggests that these supplements are 
potent when used in combination. In this study we are aiming at establishing preliminary data on 
its basic pharmacological properties. The data obtained in this study could support its clinical 
claims.  
 
Methods: Anti- bacterial activity  was measured via determination of minimum inhibitory zone 
(MIC) and antioxidant potential was measured using  3 different assays 1, 1-diphenyl-2-picryl-
hydrazyl (DPPH) assay, Total phenolic contents assay and Ferric ion reducing antioxidant power 
assay (FRAP). 
 
Results: Antibacterial results showed that the ethanolic and aqueous extracts of Semalu exhibited 
highest inhibition against S. aureus and B. subtilis (125 µg/mL, respectively), whereas extracts of 
Manna plus exhibited moderate activity against S. aureus and B. subtilis (250 µg/mL, 
respectively). Extracts of semalu and manna exhibited promising inhibitory activity against gram-
positive bacteria and ethanolic extracts showed inhibitory activity towards one gram-negative 
bacterium (P. aeruginosa at 250 µg/mL).  Antioxidant results establish that ethanolic extracts of 
Semalu and Manna plus displayed higher antioxidant potential in all three assays (DPPH: 452.77 
and 314.41 mg Tr/g extract, FRAP: 167.46 and 192.49 mg Tr/g extract and TPC: 33.66 and 20.67 
mg GAE/g extract, respectively) compared to methanolic extracts (DPPH: 201.67 and 126.55 mg 
Tr/g extract, FRAP: 86.39 and 20.30 mg Tr/g extract and TPC: 23.65 and 10.91 mg GAE/g extract, 
respectively). The results presented in this study indicate that high antioxidant activity is 
associated with high phenolic content. 
 
Conclusion: Antioxidant and antibacterial results establish the potency of these commercially 
available supplements for general health maintenance and boosting platelets is interrelated with 
high antioxidant capacities. 
 
Keywords: Semalu, manna plus, antibacterial activity, antioxidant assays 
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Background: Cermela Hutan (Phyllanthus gomphocarpus Hook. F) is a plant from 
Phyllanthaceae family and is widely distributed in Malaysian tropical rainforest. The decoction 
water from its root was traditionally used as a supplement by local traditional practitioners and 
Orang Asli community to give positive impact towards human health. This study was carried out 
to determine its nutritional contents and the optimum method for its aqueous extraction 
preparation.  
 
Methods: Powder from a dried sample of Phyllanthus gomphocarpus root (PGR) was used for 
the determination of their proximate contents using AOAC methods. Ten percent aqueous 
extraction of PGR was prepared by using 3 different temperature and time settings; 40°C/12 hours, 
60°C/6 hours and 100°C/30 minutes and the extracts were subjected for their antioxidant 
capacities via Ferric Reducing Antioxidant Power (FRAP) and 1,1-diphenyl-2-picrylhydrazyl 
(DPPH) assay whereas the polyphenolic content was analyzed via Total Phenolic Content (TPC) 
and Total Flavonoid Content (TFC) analysis respectively.  
 
Results: The results demonstrated that PGR sample contained 5.5% protein, 2.4% fat, 80.9% 
carbohydrate, 3.4% ash, 7.8% moisture and 367 kcal of energy per 100 gram of dried sample. In 
addition, the extraction procedure at 40°C for 12 hours showed the highest antioxidant activities 
characterized with high FRAP and DPPH values and that was concomitantly high of TPC and 
TFC concentration compared to the other extraction parameters.  
 
Conclusion: PGR possesses high antioxidant activities and is reflected to its high level of 
nutritional content useful for enhancing human health. Longer extraction period at low 
temperature was determined as an optimum method for PGR aqueous extract preparation for 
preserving the highest level of its antioxidant capacity and activity.  
 
Keywords: Phyllanthus gomphocarpus, proximate analysis, antioxidant 
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Background: Natural antioxidants postpone the onset of degenerative diseases by providing 
protection against free radicals. Different methods have been employed to evaluate the antioxidant 
property of various samples. However, a single test method alone should not be used to conclude 
antioxidant activity. The limitation of certain antioxidant tests and the complexity of the 
mechanisms involved recommended a combination of different assay methods. In the present 
study, Melicope latifolia leaf methanol extract was investigated for its antioxidant capacity by 
using radical scavenging (DPPH, ABTS), reducing capacity (CUPRAC, FRAP) assays and total 
phenolic content of the extract was measured using Folin-Ciocalteu method.    
 
Methods: The antioxidant assay was performed using reducing capacity assays namely ferric ion 
reducing antioxidant power (FRAP) and cupric ion reducing antioxidant capacity (CUPRAC) 
whereas  2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid (ABTS) and 1,1-diphenyl-2-picryl 
hydrazyl (DPPH) were used in performing radical scavenging assays. The results were reported 
as mg Trolox equivalent/g exract (mg TE/g extract). Total phenolic content (TPC) of the extract 
was measured using Folin-Ciocalteu method in mg gallic acid equivalent/g extract (mg GAE/g 
extract).   
 
Results: Melicope latifolia methanolic crude appeared to have 57 mg GAE/g extract in TPC 
assay. As for the reducing ability assays, it showed high antioxidant properties with more than 
100 mg TE/g extract for both FRAP and CUPRAC. For radical scavenging assays, the crude 
showed better scavenging properties in ABTS radical scavenging assay with more than 20 times 
the value in mg TE/g extract than in DPPH radical scavenging assay (70 mg TE/g extract).   
 
Conclusion: Methanol extract of Melicope latifolia appears to have high antioxidant capacity as 
it showed an average to good results in both reducing ability assays as well as radical scavenging 
assays. 
 
Keywords: Melicope latifolia, reducing capacity, radical scavenging, total phenolic content 
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Background: Sundarban honey is one of the most renowned and popular types of honey from 
Bangladesh. The present study was undertaken to investigate the antioxidant and DNA damage 
inhibition potentials of Sundarban honey.  
 
Methods: The levels of polyphenols, flavonoids, ascorbic acid and reducing sugar were estimated 
by using spectrophotometric analyses. DPPH (1, 1-Diphenyl-2-picrylhydrazyl radical) free 
radical-scavenging activity and ferric-reducing antioxidant power (FRAP) assays were performed 
to investigate the antioxidant potential of Sundarban honey. Composition of phenolic acids and 
flavonoids were also measured by high performance liquid chromatography (HPLC) analysis. The 
inhibition of DNA damage was tested by hydrogen peroxide photolysis of pBR322 plasmid DNA 
and agarose gel electrophoresis.  
 
Results: The estimated polyphenol, flavonoid, ascorbic acid, reducing sugar and protein contents 
in the investigated honey were found to be 593.96 ± 13.71 mg gallic acid/kg, 50.00 ± 0.00 mg 
catechin/kg, 117.04 ± 1.05 mg/kg, 60.58 ± 3.23 g/100 g and 6.43 ± 0.12 mg/g, respectively. Some 
phenolics including gallic, vanillic and trans-Cinnamic acids, as well as three flavonoids, naringin, 
rutin and quercetin, were identified and quantified by HPLC. Sundarban honey was found to 
possess protective activity against hydrogen peroxide and UV irradiation-induced damage to 
pBR322.  
 
Conclusion: The DNA protection activity of honey corresponded to its antioxidant potential and 
exhibited dose-dependent effects indicating the potential of Sundarban honey. 
 
Keywords: Sundarban honey, antioxidant, polyphenols, free radicals, DNA damage protection 
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Background: The study was carried out to determine the total flavonoid content and antioxidant 
potentials of leaf, flower, fruit and stem parts of Melastoma malabathricum.  
 
Methods: Total Flavonoid Content and Ferric Reducing Antioxidant Potential Assay of methanol 
extracts of different parts of M. malabathricum were determined spectrophotometrically using 
aluminium chloride method and FRAP assay kit (using microplate reader) respectively. 
 
Results: The leaf extract was found to have highest total flavonoid content followed by flower, 
fruit and stem (60.29, 38.17, 18.94 and 1.63 mg of QE/ g of extract respectively). This suggests 
that, all parts of M. malabathricum used in this study contained flavonoids compounds. The mean 
flavonoid content of different parts of M. malabathricum is significantly different p< 0.05. The 
antioxidant capacity of different parts of M. malabathricum was expressed as ferric equivalent in 
mmol/g of dried extract. Among different part of M malabathricum, flower and stem were found 
to have highest and lowest antioxidant capacity respectively. The one ANOVA shows that, FRAP 
assay of different parts of M. Malabathricum is statistically significantly (p < 0.05). Therefore, all 
parts of M. malabathricum contained flavonoids compounds that may be responsible for the 
antioxidant activity of the plant.  Moreover, the flavonoids compounds and antioxidant activity 
play important role against various pathological conditions.  
 
Conclusion: M. Malabathricum can be used in the treatment of various degenerative diseases that 
affect various cells as indicated by its good antioxidant activity which can prevent the toxic effects 
of free radicals. 
 
Keywords: Melastoma malabathricum, FRAP, total flavonoid content, ferric reducing potential  
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Background: Considerable efforts in recent years have revealed that natural substances can help 
to prevent degenerative diseases. Antioxidants exist in numerous forms such as vitamins, 
minerals, polyphenols, flavanoids, beta carotenes etc. A number of common herbs and foods have 
been indicated in ayurveda text books found to be beneficial in preventing degenerative diseases. 
They  are  Mandukaparni,  Amalaki,  Ashwaganda,  Garlic,  Ghee  and  milk  from  cows,  Bees’  honey  
and Ginger. These herbs and foods can be taken like food supplements as general Rasayanas. 
Rasayana is a special type of treatment containing various methods of Rejuvenation In this 
manuscript it is provided a review of the literature that has examined above mentioned foods and 
herbs useful for preventing and treating for degenerative diseases. 
 
Methods: Rasayana is based on two principles of conservation and transmutation of energy. 
Rasayana therapy strives to improve physical, mental and moral qualities. It prevents old age, 
restores youthfulness, improves the complexion and the voice, and increases physical strength and 
immunity. It also strengthens memory and intelligence. Every individual has a lifespan of many 
years and it has combined effect of reserved force of all organs, tissues and systems. This reverse 
force is the combined effect of six components: mental influence, nutrition, paternal influence, 
the subtle body, the soul and congenital factors. If the optimum use of this reverse force is made, 
then  one  can  achieve  one’s  full  life  span.    Therefore  individuals  following  ethical  regimens  will  
best achieve the benefits of Rasayana.  
 
Results: Rejuvenation helps to increase the qualitative and quantitative functional capacity of the 
brain and the nervous system, muscular skeletal system, cardiovascular system, respiratory 
system, digestive system, and all other systems of the body Mandukaparni, Amalaki,  
Ashwaganda,  Garlic,  Ghee  and  milk  from  cows,  Bees’  honey  and  Ginger  provide  nutrition  as  well  
as regulate the whole body system. Ayurveda system has shown that, these natural substances are 
useful for preventing degenerative diseases. These protective herbs and foods contain lots of 
antioxidants which have good effect on preventing degenerative diseases. Daily consumption of 
these protective foods  have been shown to be associated with lowering cardiovascular diseases, 
osteoarthritis, ageing, cancer, increasing  neuroprotective effects and reducing  degenerative 
diseases of the nervous system. 
 
Conclusion: Daily consumption of protective foods and herbs are useful for preventing and 
regulating degenerative diseases. 
 
Keywords: Protective substances, ayurveda, rasayana, rejuvenation, degenerative diseases  
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Background: Amauroderma rugosum has been consumed and used as remedy by the Chinese in 
China and the indigenous people in Malaysia. The aim of this study is to evaluate the antioxidant 
and potential anti-neuroinflammatory properties of mycelia of A. rugosum grown in submerged 
culture.  

Methods: The total phenolic content of A. rugosum was evaluated using Folin-Ciocalteau’s  
method and the antioxidant activities were determined by two different assays, namely 1,1-
diphenyl-2-picrylhydrazyl (DPPH) assay and 6-hydroxy-2,5,7,8-tetramethylchroman-2-
carboxylic acid (Trolox)-equivalent antioxidant capacity (TEAC) assay. MTT [3-(4,5-
Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] assay was performed to screen the effect 
of A. rugosum extracts on the viability in BV-2 cells. The in vitro anti-inflammatory activity of 
submerged culture mycelia extracts of A. rugosum was assessed by the measurement of nitric 
oxide (NO) levels in lipopolysaccharide (LPS)-stimulated BV-2 cells. The hexane fraction (HF) 
was subjected to gas chromatography-mass spectrometry (GC-MS) for further identification of 
potential compounds.  
 
Results: The ethyl acetate fraction (EAF) exhibited the highest total phenolic content (555.42 mg 
of  GAEs/g  of  extract)  and  strongest  antioxidant  activity  in  DPPH  (EC50  2.30  μg/ml)  and  TEAC  
(EC50  18.34  μg/ml)  assays.  All  the  A. rugosum extracts showed no toxicity effect on BV-2 cells 
at 0.01 µg/mL to 100 µg/mL. However, a decrease in cell viability was observed as the 
concentration extracts increase. All the A. rugosum extracts were able to inhibit the NO production 
from the LPS-stimulated BV-2 cells in a dose-dependent manner. A significant inhibition of NO 
production in LPS-stimulated BV-2 cells was observed at 100 µg/mL of A. rugosum extracts 
tested. However, the low NO production observed in ethanol extract (EE)-, EAF-, and aqueous 
fraction (AF)-treated LPS-stimulated BV-2 cells were merely due to cell death. On the other hand, 
HF was able to inhibit NO in LPS-stimulated BV-2 cells without affecting the cell viability. Two 
major compounds were identified from HF, namely ethyl linoleate and ergosterol.  
 
Conclusion: In conclusion, hexane fraction of mycelia of A. rugosum possesses significant 
antioxidant activities and a potential anti-neuroinflammatory property.  
 
Keywords: Amauroderma rugosum, mushroom, antioxidant, anti-neuroinflammation, BV-2 
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(Mengkudu) Leaves Using Chicken Chorioallantoic Membrane Assay (CAM) 

Hassan Khalep HR, Hassan H, Othman Z 

Faculty of Health and Life Sciences, Management and Science University, Malaysia 

 

Background: Angiogenesis plays a critical role in the growth and spread of cancer. Anti-
angiogenesis or inhibition of blood vessel formation is one of the best way to prevent the growth 
and spreading of tumors. This study aims to investigate the anti-angiogenic properties of Morinda 
citerifolia.L leaves extracts using CAM assay.   

Methods: The Fertile White Leghorn eggs were divided into 4 groups which are control and 
treatment groups with 25%, 50% and 75% concentration of extracts. The anti-angiogenic effect 
of Morinda citrifolia.L extracts was evaluated at 0-12 hours and 12-24 hours. The phytochemical 
screening was done using chemical assay.  

Results: The anti-angiogenic test has indicated that Morinda citrifolia.L leaves extracts at 75% 
have the highest reduction 21.7% of blood vessels formation at 0-12 hours and increased to 37.1% 
at 12-24 hours after treatments. The extracts at 50% showed reduction of blood vessel formation 
at 9.5% and 12.1% for the 0-12 hours and 12-24 hours respectively. Control group showed no 
reduction of blood vessel formations.  A significant difference was indicated between control and 
among other concentrations (P<0.05). It showed that the greater concentration of extraction, the 
more inhibition of blood vessel was observed and counted. The phytochemical screening showed 
that Morinda citrifolia. L extracts was positive for flavanoid, phenols and phytosterols.  

Conclusion: This study indicated that Morinda citrifolia.L leaves extract has anti-angiogenic 
property and can be a potential alternative for anti-cancer treatment.  

Keywords: Angiogenesis, Morinda citrifolia, phytochemical, anti-cancer  
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Studies on Antioxidant and Cytoprotective Activity of Malaysian Artocarpus Species  

Mohd Yazid NS1, Mohd Hashim N1, Mohd Ali H2 
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Background: Artocarpus species is commonly known in traditional Malaysia’s   food   industry.  
Three species of Malaysian Artocarpus, namely Artocarpus elasticus, Artocarpus kemando and 
Artocarpus odorastisimus were extracted and investigated for antioxidant activity via in vitro and 
cell models. This study evaluates the potential of antioxidant activity as cytoprotective in normal 
ovarian cell line, SV40.    
 
Methods: The  plants’  crude  extracts  were  screened  for  their  antioxidant  potentials  2,2-diphenyl-
1-picrylhydrazyl radical scavenging activity (DPPH). Cell viability was measured via MTT 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide and cytoprotective assay.   
 
Results: In DPPH assay, Artocarpus species shows 50% inhibition concentration within the range 
699.2 µg/mL to 905.8 µg/mL. In cell viability assay, none of these extracts demonstrate toxicity 
to normal ovarian cell line. Artocarpus species also displayed 50% of inhibition within the 
concentration range from 21.48 µg/mL to 54.37 µg/mL against the induction of cumene 
hydroperoxide in normal cell culture. The cell viability were counted and viewed by using 
Hoechst dye.     
 
Conclusion: Potential antioxidant in chemical assay exhibit the same scavenging activity in 
cultured cell.  
 
 
Keywords: Antioxidant, Artocarpus species, DPPH, cytoprotective, free radical 
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Background: Currently, people were more concerned about epidemic of heart disease and with 
the  advent  of   ‘self-care’  movement,   they  are  beginning   to   incorporate   food   into   their  diet   into  
intention of lowering cholesterol and thus reducing cardiovascular diseases. This study was 
carried out to evaluate the effect of Oxalis barrelieri (OB) and porcupine curry puff on lipid 
profile on hypercholesterolemia induced rats.  
 
Methods: The six groups were categorized as 1) normal control, 2) hypercholesterolemia control, 
3) atorvastatin control, 4) OB curry puff, 5) porcupine curry puff and 6) OB + porcupine curry 
puff. Rats were induced with high cholesterol diet for two weeks and hypercholesterolemic rats 
were treated for five weeks. Lipid profiles of blood serum were analyzed by Biochemistry 
Analyzer.  
 
Results: The results showed that total cholesterol level of rats given with porcupine curry puff, 
atorvastatin, OB curry puff and combination OB + porcupine curry puff were reduced by 35.25%, 
22.50%, 18.25% and 15.82 % respectively. Rats treated with OB curry puff, showed the highest 
reduction of triglycerides level (32.12%), and followed by given porcupine (23.24%) and group 
given with OB + porcupine (20.80%). The mean of LDL-cholesterol reduced by 60.61% (given 
porcupine curry puff) and 8.65 % (given OB).  
 
Conclusion: OB and porcupine may have a potential of development of functional foods in 
reducing the cholesterol, triglyceride and LDL-cholesterol. 
 
Keywords: Oxalis barrelieri, porcupine curry puff, hypercholesterolemia, lipid profile 
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Background: Pomegranate (Punica granatum L.), also known as delima in Malaysia, is a unique 
fruit borne on a small, long-living tree cultivated throughout the Mediterranean region. Punica 
granatum L. (P. granatum) has wide potential of human health benefits and it has been used 
extensively in folk medicine for a number of therapeutic purposes. This study was done to identify 
the antioxidant properties of local P. granatum and the effect as an antiobesity agent.  

Methods: The peel and pulp were extracted with methanol extraction to obtain the antioxidant 
component. The antioxidant properties of extract were investigated by Total Phenolic Content 
(TPC), 2,2-diphenyl-2-picrylhydrazyl (DPPH) assay and Ferric Reducing Antioxidant Power 
(FRAP) assay. For anti-obesity effects, thirty five adult rats have been divided into seven groups 
which were normal control, negative control, and positive control, peel 125 mg/kg, peel 250 
mg/kg, pulp 125 mg/kg and pulp 250 mg/kg. Anti-obesity effect was evaluated by measuring the 
increase in body weight, food intake, weight of liver and adipose tissues, lipid profile and glucose 
level.  

Results: The peel extract demonstrated significantly higher antioxidant capacity compared to pulp 
extracts of local P. granatum. For anti-obesity, the extract of local P.granatum significantly 
reduced the body weight, liver, visceral and subcutaneous fats of rats compared to the negative 
control group (p<0.05). The level of total cholesterol, triglyceride, low density lipoprotein and 
glucose level were also low as compared to the negative control group. The P. granatum group 
also showed higher reading in high density lipoprotein.  

Conclusion: In conclusion, local P. granatum has antioxidant property and is also effective as an 
anti-obesity agent.  

Keywords: Pomegranate, Punica granatum L., methanol extracted, antioxidant, antiobesity 
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Background: Due to several potentials including antioxidant and functional properties for various 
applications, research on gelatin hydrolysates has attracted much interest recently and many 
investigators have reported on the excellent functional properties of fish gelatin hydrolysates. This 
study investigated the antioxidant activity and functional properties of fractionated cobia skin 
gelatin hydrolysate (CSGH) at different molecular weights (10, 5 and 3 kDa). 
 
Methods: Antioxidant activities studied included reducing power, ferrous ion chelation, DPPH 
(1,1-diphenyl-2-picrylhydrazyl) radical scavenging, and superoxide anion scavenging. Functional 
properties studied included emulsifying and foaming properties as well as fat and water binding 
capacity. 
 
Results: Results showed significant differences (p <0.05) between the chelating activity of ferrous 
and superoxide anions for 5 kDa and other fractions, while the highest DPPH radical scavenging 
activity was presented by the 3 kDa fraction. The 10 kDa fraction had the highest fat binding 
capacity (28 ± 2%) while functional properties were not affected by lower molecular weight. 
 
Conclusion: Lower outcomes obtained for functional properties from smaller molecular weights 
may have been due to enzymatic hydrolysis and the fractionation process to which the hydrolysate 
was subjected.  Hence, varied CSGH molecular weights appeared to benefit different functions.  
 
Keywords: Cobia, gelatin hydrolysate, antioxidant activity, functional properties                
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Background: Current therapeutic strategies for the treatment of degenerative bone diseases, 
associated with increased bone loss, predominantly focus on reducing the formation of osteoclasts 
and their activity. At present, limited information is available on the in vitro anti-osteoclastogenic 
effect of tea as a complex mixture of compounds. This study investigates the anti-osteoclastogenic 
effect of freeze-dried water extracts of green and black teas on RAW 264.7 cells, a macrophage 
cell line that can be transformed into bone-resorbing osteoclasts when treated with receptor 
activator of nuclear factor-kappa ß ligand (RANKL). 
 
Methods: RAW 264.7 cells were treated with RANKL (15 ng/mL) and the different teas at 0.01, 
0.1,  1  and  10  μg/mL  for  6  days.  Cells   treated  with/without the same tea concentrations in the 
absence of RANKL (–RANKL) were also included as controls. Osteoclastogenesis was assessed 
by measuring tartrate-resistant acid phosphatase (TRAP) activity in RANKL-treated RAW 264.7 
cells, while the numbers of TRAP-positive osteoclasts (TRAP+ OCLs) with five or more nuclei 
were quantified by photomicrography and Image J. 
 
Results: Both teas reduced OCL formation and activity in a concentration-dependent manner. 
TRAP activity and TRAP+ OCLs formation were lower in RANKL-treated RAW 264.7 cells 
supplemented with the teas and this was significant at 1 and 10 µg/mL. Black tea suppressed 
osteoclastogenesis more effectively (p=0.0020) than green tea (p>0.05) at concentrations as low 
as 0.01 µg/mL. The positive control, (-)-epigallocatehin-3-gallate (EGCG, 20 µM) inhibited 
TRAP+ OCLs formation in RANKL-treated RAW 264.7 cells, but increased overall TRAP 
activity and the formation of small (<five nuclei) TRAP+ OCLs in the absence of RANKL 
stimulation. 
 
Conclusion: Both the tested teas demonstrate anti-osteoclastogenic effects in vitro. The findings 
of the present study add to the current knowledge regarding the effect of tea at cellular level and 
may assist development of therapeutic strategies for the management and prevention of 
osteoporosis. 
 
Keywords: Green tea, black tea, osteoclastogenesis, RAW 264.7, tartrate-resistant acid 
phosphatase 
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Background: Postmenopausal osteoporosis can be associated with oxidative stress and 
deterioration of antioxidant enzymes. It is mainly treated with estrogen replacement therapy 
(ERT). Although effective, ERT may cause adverse effects such as breast cancer and pulmonary 
embolism. Labisia pumila var. alata (LP), a herb used traditionally  for  women’s  health  was  found  
to protect against estrogen-deficient osteoporosis. An extensive study was conducted in 
postmenopausal osteoporosis rat model using several LP doses and duration of treatments to 
determine if anti-oxidative mechanisms were involved in its bone protective effects.   

Methods: Ninety-six female Sprague-Dawley rats were randomly divided into six groups of 
baseline group (BL), sham-operated (Sham), ovariectomised control (OVXC), ovariectomised 
and  given  64.5μg/kg  of  Premarin  (ERT), ovariectomised and given 20 mg/kg of LP (LP20) and 
ovariectomised and given 100 mg/kg of LP (LP100). The groups were further subdivided to 
receive their respective treatments via daily oral gavages for three, six or nine weeks of treatment 
periods. Following euthanization, the femora were dissected out for bone oxidative measurements 
which include superoxide dismutase (SOD), glutathione peroxidase (GPx) and melondialdehyde 
(MDA) levels.  

Results: The SOD levels of the Sham and all the treatment groups were significantly higher than 
the OVX groups at all treatment periods. The GPx level of ERT and LP100 groups at 9th week of 
treatment were significantly higher than the baseline and OVX groups. The MDA level of the 
OVX group was significantly higher than all the other groups. The LP 20 and LP100 groups at 
9th week of treatment had significantly lower MDA levels than the ERT group.   

Conclusion: LP supplementation at 100 mg/kg for 9 weeks was able to increase antioxidant 
enzymes and reduced lipid peroxidation. Hence, LP may prevent bone loss via its antioxidative 
property.  

Keywords: Osteoporosis, menopause, estrogen, antioxidant, Labisia pumila 
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Background: Myrmecodia platytyrea locally known as Sarang Semut is an epiphytic plant from 
the Rubiacea family. Decoction of M. platytyrea tuber is used as a remedy for treatment of minor 
ailments to severe diseases in the Indonesian community. Our research aims to investigate the 
safety and possible pharmacological activities of the tuber extract of M. platytyrea.  

Methods: Elucidation of the bioactive compounds was also performed. Acute and subacute 
studies were conducted based on OECD guidelines. Antioxidant properties present in this plant 
were evaluated as it has potential to treat oxidative stress-related diseases. Anti-proliferative 
activity of the extract against various cancer lines were also conducted using MTS assay. Anti-
inflammatory activity of the extract was also investigated including the immunological effect of 
M. platytyrea methanolic extract on the lymphocytes level in rats. Anti-hypercholesterolemia 
effect of the extract was also measured.  

Results: Our findings indicated that the aqueous and methanolic extracts were safe with high 
antioxidant content in all extracts especially ethyl acetate extract. The methanolic extract had high 
antiproliferative activity against human hepatocarcinoma cells and weak cytotoxicity against 
normal cells. M. platytyrea were significantly more tolerant to acetic acid-induced pain compared 
to control mice (normal saline). It was found that M. platytyrea extracts have immunomodulatory 
and antihypercholesterolemia properties. These findings may be contributed by the presence of 
saponins,  flavonoids,  stigmasterol  and  β-sitosterol found in the extracts. 

 Conclusion: M. platytyrea tuber extracts showed potential antioxidant activities with many 
promising modalities and safe for consumption which can be exploited in the management of 
diseases as in the folkloric claims. Further investigation on the tuber of this plant will be carried 
out to determine the mechanism of actions of the pharmacological activities of this plant via 
metabolomic study.  

Keywords: M. platytyrea, antioxidant, antiproliferative, immunomodualtory, 
antihypercholesterolemia 
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Background: This study was undertaken to explore the antioxidant properties and nutritional 
constituents of selected Garcinia, Mangifera and Nephelium fruit species in Malaysia which 
comprised G. atroviridis (Asam gelugor), G. dulcis (Mundu), G. forbesii (Aroi-aroi), G. prainiana 
(Cerapu), G. mangostana (Mangosteen), Mangifera caesia (Binjai), M. pajang (Bambangan), M. 
indica (Mango) and Nephelium ramboutan-ake (Pulasan).  
 
Methods: All the fruit species were collected from four different study sites in Peninsular 
Malaysia, Sabah and Sarawak. In this study, only the edible portions of the ripe fruits were tested.  
 
Results: Results showed that underutilised G. forbesii was the most potential source of 
antioxidant as evidenced by its most active scavenging activity with 98.81 ± 0.12 % radical 
inhibition or IC50 value of 2.53 ± 0.15 mg/ml. This is followed by M. caesia with 92.09 ± 0.22 
% radical inhibition or IC50 value of 8.14 ± 0.17 mg/ml. Mangifera fruit species were also 
observed to have higher total phenolic and ascorbic acid contents as compared to Garcinia and 
Nephelium species tested. Particularly, M. pajang showed the greatest amount of total phenolic 
content (7055.65 ± 101.89 mg/100 g) and ascorbic content (403.21 ± 46.83 mg/100 g). With 
regard to proximate composition, G. prainiana was observed to be a good source of fat (8.09 %) 
and crude fibre (10.98 %). Meanwhile, N. ramboutan-ake contained the highest carbohydrate 
(90.57 %) and energy (365.92 kcal). With regard to mineral composition, all the Mangifera fruit 
species tested were revealed to be a great source of potassium and magnesium, with M. indica 
being the highest. In addition, M. indica also exhibited the highest content of all the mineral 
elements tested as compared to Garcinia and Nephelium.  
 
Conclusion: The present study implies that some under utilised fruit species are potential source 
of antioxidant and nutrition with some of them being even better than popular fruits. This 
information is important to help neglected species be valued for better health and nutritional status 
especially for rural and farm communities. 
 
Keywords: Antioxidant, nutritional constituents, Garcinia, Mangifera, Nephelium Fruit 
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Background: This study was done to investigate the prevention of ethanol-induced gastric ulcer 
and the antioxidant properties of commercial Eurycoma longifolia (E. Longifolia); Nu-Prep 
Lelaki, Biotropics, Malaysia.  

Methods: All rats were fasted from food for 24 hours prior to pre-treatment. During pre-treatment, 
the normal and negative control groups received 0.9% normal saline while the positive control 
group received 150 mg of ranitidine. The low, intermediate and high dose groups received 250 
mg/kg, 500 mg/kg and 1000 mg/kg of E. longifolia respectively. All rats except those from the 
normal group were administed with 5 ml/kg of 99.7% ethanol to induce gastric ulcer an hour after 
the pre-treatment. One hour later, all rats were euthanized, their stomachs were weighed, 
examined and ulcer score was given. The E. longifolia extract used was also tested for antioxidant 
properties using total phenolic content (TPC) assay, 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay 
and ferric reducing ability of plasma (FRAP) assay.  

Results: All group rats treated with E. longifolia had a significantly lower mean ulcer score and 
mean relative organ weight (ROW) as compared to that of the negative control group and the 
results were incomparable to that of the positive control group. Using FRAP, DPPH and TPC 
assays, it was shown that E. longifolia extract has antioxidant properties consistent with previous 
studies and findings.  

Conclusion: In conclusion, E. Longifolia was proven to be as effective as ranitidine in prevention 
of ethanol-induced-ulcer.  

Keywords: Tongkat ali, Eurycoma longifolia, ethanol-induced, gastric ulcer, antioxidant 
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Background: Myrmecodia platytyrea or also known as ant-nest plant is a member of Rubiaceae 
family. It is an epiphytic species found on many trees from the mangrove forest in Papua region 
of Indonesia.Traditionally, it is used as an alternative treatment for peptic ulcer, haemorrhoids, 
tumour and cancer.  

Methods: In this study, the methanolic extract of M.platytyrea was investigated for its 
antiproliferative activities against several cancerous and normal cell lines. The methanolic extract 
was found to be most potent in inhibiting the growth of liver cancer cell line compared to other 
cancerous cells. Cytotoxicity was then confirmed by morphological analysis for apoptosis 
detection using fluorescent microscope. 

Results: The extract against HepG2had an IC50 value of 7.49 µg/mL while, M. platytyreaagainst 
normal liver cell line (Chang cells) displayed low cytotoxicity activity (IC50= 282.9 µg/mL). 
Under 400x magnification, HepG2 cells treated with M. platytyrea produced typical apoptotic 
characteristic when observed under fluorescent microscope.The finding was further evaluated 
using Annexin V/FITC assay, which demonstrated that early apoptosis was significant at a dose-
dependent manner.  

Conclusion: Methanolic extract of M. platytyrea inhibited the proliferation of HepG2 cells 
without affecting normal cells, showing high selectivity. The extract possesses potential 
antiproliferative activity that may be developed for management of cancer.  

Keywords: Myrmecodia platytyrea, HepG2, Chang, antiproliferative, apoptosis 
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Background: Pereskia grandifolia and Pereskia bleo are local herbal medicines which were 
claimed to have therapeutic values against various illness such as hypertension, inflammation and 
cancer. The present study was conducted to screen the phytochemical constituence of Pereskia 
grandifolia and Pereskia bleo leaves extract using three different solvents and to determine the 
antioxidant properties based on the phenolic content.  

Methods: Leaves from both plants were extracted using three solvent systems which is distilled 
water, methanol and acetone using soxhlet extractor method. The phytochemical screening 
employed Thin Layer Chromatography (TLC), precipitation and colorimetric methods to identify 
flavonoids, saponins, terpenoids, triterpenoids and steroids. Antioxidant property was determined 
using DPPH assay while total phenolic content (TPC) were using Folin-Ciocaltue Reagent assay.  

Results: The phytochemical screening revealed the presence of flavonoids, saponin, terpenoids, 
triterpenoids and steroids in both plants.  Highest antioxidant property was found in P.grandifolia 
acetone extract and P.bleo methanolic extract.  However, highest TPC was found in acetone 
extract of both plants. There is a positive correlation between TPC and DPPH for P.grandifolia 
only. 

Conclusion: The present study showed acetone is the best solvent for extraction of phytochemical 
constituents from both plants. P.grandifolia showed highest antioxidant properties in acetone 
extract and a positive correlation between antioxidant properties and TPC. 

Keywords: P. bleo, P. grandifolia, antioxidant 
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Background: Decreased level of brain neurotransmitter, acetylcholine is linked to the 
pathogenesis  of  Alzheimer’s  disease. Currently, acetylcholinesterase inhibitors are being used as 
a   strategy   in   the   treatment   of  Alzheimer’   disease.   These   inhibitors   prevent   the   breakdown   of  
acetylcholine thus increasing the amount of neurotransmitter in synaptic terminals, but the 
numbers of commercially approved drugs are limited. Naturally obtained phytonutrient 
compounds from herbs may provide important alternative sources of acetylcholinesterase 
inhibitors. Previous experimental study has proven the neuro-protective effects of dukung anak 
(Phyllanthus  sp.)  extracts  in  Alzheimer’s  disease  induced  mice.  The  aim  of  this  study  is  to  further  
understand the effects of phytonutrient compounds, geraniin and urolithin groups of dukung anak 
in the inhibition of amyloid precursor protein and acetylcholinesterase  enzyme  of  Alzheimer’s  
disease using in silico molecular docking approach.  

Methods: Human amyloid precursor protein and acetylcholinesterase enzyme (PDB ID: 1AAP 
and   1ACJ)   were   selected   as   the   crucial   protein   involved   in   Alzheimer’s   disease   while   drug  
Rivastigmine, Donepezil, Galantamine and dukung anak compounds; Urolithin-A, UrolithinB, 
Urolithin-C and Urolithin-D as the ligands. Docking studies were performed using BioSolve 
LeadIT application. Results Docking results indicates that geraniin metabolites are highly 
potential in inhibiting acetylcholinesterase as these metabolites interact with the same active site 
region and its molecular docking scores were somewhat similar or better in comparison with 
known drugs. The binding energy of Urolithin-B in the inhibition of amyloid precursor protein is 
-16.04, 17.51 in Denopezil, -8.90 in Rivastigmine and -5.78 in Galantamine. As for inhibition of 
acetylcholinesterase enzyme, Urolithin-D binding energy score is -23.36 compared to 
Galantamine (-22.88), Denopezil (-19.66) and Rivastigmine (-15.90).   

Conclusion: The docking analysis suggest that the phytonutrient compounds of dukung anak 
consisting of the urolithin groups have acetylcholinesterase inhibitory properties and may serve 
as  potential  lead  compound  in  the  treatment  of  Alzheimer’s  disease.     

Keywords: Geraniin, dukung anak, molecular docking, acetylcholinesterase inhibitor, 
Alzheimer’s  disease 
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RNA Sequencing Reveals Apoptosis Induction by Hydroxychavicol via Caspase Cascade 
Activation in COLO320 Human Colorectal Cancer Cells  

Md Yusof K1, Abdul Jamal AR1, Makpol S2, Sapian IS3, Wan Ngah WZ2 
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3Malaysia Genome Institute, Malaysia 

 

Background: Hydroxychavicol (HC) is a major active compound of Piper betle after eugenol and 
catechin. Previous studies showed that HC possesses strong anti-mutagenic, antioxidant, and anti-
cancer properties. The aim of this study is to determine the regulation of cell death by HC in 
COLO 320, human colorectal cancer cells.    

Methods: MTS assay was performed to determine the cytotoxicity effect of HC (0, 20, 40, 60 and 
100 ug/ml) on cell for 24 hours. The half minimal inhibitory concentration (IC50) was obtained 
and further tests such as annexin V FITC and active caspase-3 were assessed using flow cytometry 
with respective dose of HC. Modulation of HC on gene expression and pathway involved in cell 
death was carried out via RNA sequencing. The data was aligned against Human Genome (Hg19) 
reference genome with the average of 30 million reads per sample. Tophat, Cuffdiff and DAVID 
microarray tool were used for gene expression and pathway analysis purposes.   

Results: Results showed that HC inhibit 50% of cell population at the concentration of 18±1.2 
ug/ml respectively. In apoptosis assessment, annexin V FITC showed that HC induced apoptosis 
in cell by 44.8%, p< 0.05 as compared to untreated cells. Active caspase-3 was increased by 11% 
after 24 hours treatment of HC. RNA sequencing analysis showed significantly up-regulation of 
caspase-3, -8 and -10  genes  (p<  0.01,  fold  change  ≥  1).  Genes  encoded  for  tumor  necrosis  factor  
receptor namely TNF-R1, TRAIL and TRADD were also up-regulated  (p<  0.01,  fold  change  ≥  
2.5) in cells treated with HC.    

Conclusion: The up regulation of main components of apoptosis such as caspase-3, -8 and -10 as 
well as tumor necrosis factor receptors (TNFR1, TRAIL and TRADD) mediated by HC 
suggesting that the cells undergo apoptosis rather than necrosis possibly via extrinsic pathway. 
Taken together the functional assay and gene expression results, it showed that HC has therapeutic 
potential in suppressing the growth of cancer cells. 

Keywords: Hydroxychavicol, apoptosis, colorectal cancer, caspase COLO 320 
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Palm Oil Tocotrienol-Rich Fraction Reduced Oxidative Damage of Rat Sperm 
Induced by Fenitrothion  
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Background: Fenitrothion (FNT) is an organophosphate that is present in the environment and 
also reported to cause spermatotoxicity. Vitamin E from palm oil is naturally rich with tocotrienol 
fraction which also known as palm oil tocotrienol rich fraction (TRF). TRF has been reported to 
act as a potent antioxidant in various diseases. Present study was conducted to study the effects 
of TRF in reducing spermatotoxicity induced by FNT by evaluating plasma testosterone, 
luteinizing (LH) and follicle stimulating hormone (FSH) and sperm characteristics, sperm 
oxidative stress and DNA damage in rat.  
 
Methods: Forty adult male Sprague-Dawley rats were divided into four groups namely control, 
TRF, FNT and TRF+FNT group. TRF (200 mg/kg) and FNT (20 mg/kg) were given orally for 28 
consecutive days.  
 
Results: The levels of plasma testosterone, luteinizing (LH) and follicle stimulating hormone 
(FSH) did not show any significant difference. TRF showed the ability in maintaining sperm 
quality by significantly increasing the sperm count, motility, normal morphology and viability in 
TRF+FNT group compared to FNT group (p<0.05). TRF also reduced oxidative stress in sperm 
by significantly lowering the malondialdehyde (MDA) and protein carbonyl (PC) levels while 
significantly increased the gluthathione (GSH) level as well as superoxide dismutase (SOD) 
activity in TRF+FNT group compared to FNT group (p<0.05). TRF also significantly reduced the 
sperm DNA damage (p<0.05).  
 
Conclusion: In conclusion, supplementation of TRF has the potential in reducing 
spermatotoxicity in rats induced by FNT which could be due to its antioxidant properties. 
 
Keywords: Male reproductive system, organophosphate, oxidative damage, vitamin E 
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Background: The leaves of Clinacanthus nutans are consumed as a health promoting concoction, 
but little is known about its nutritional value. This study inspects the antioxidant properties of 
Clinacanthus nutans and analysis of its anticancer activities.  

Methods: The antioxidant properties were measured using FRAP, DPPH, superoxide anion, nitric 
oxide and hydroxyl radical scavenging assays. MCF-7 cells were treated with aqueous and 
methanolic extracts of the leaves and their effect on proliferation was monitored using the MTT 
(3- (4, 5-dimethyl thiazol-2-yl)-2, 5-diphenyl tetrazolium bromide) assay.  
 
Results: The aqueous extract of the Clinacanthus nutans leaves exhibited higher reducing activity 
in FRAP and DPPH assay (5.71 ± 0.00 mmol/g, 30 µg/ml,) compared to the methanolic extract 
(1.43 ± 0.00 mmol/g, 150 µg/ml). Interestingly, the aqueous extract also exhibited higher 
inhibitory effect on all of the superoxide anion, nitric oxide, and hydroxyl radical scavenging 
assay (IC50= 40 µg/ml, 20 µg/ml, 40 µg/ml, respectively) whereas the methanol extract had less 
activity. For the proliferation assay, the aqueous extract showed an IC50 value of 52 µg/mL and 
the methanolic extract, 128 µg/mL. Overall, the aqueous extract showed more significant (p<0.05) 
antiproliferative activity compared with the methanolic extract.  
 
Conclusion: This study provides evidence that Clinacanthus nutans leaves have promising 
antioxidant activities. Further in vitro studies are being carried out to ascertain the 
pharmacological potential of the extracts prior to application in the pharmaceutical field. 

Keywords: Clinacanthus nutans, MCF-7, antioxidants, MTT, anticancer 
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The Effects of Equal Doses of Sulforaphane, Curcumin and Quercetin on Heme 
Oxygenase 1 Gene Expression in Mice Liver 
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Background: Heme oxygenase (HO-1) is an enzyme that possesses anti-oxidant, anti-
inflammatory and cytoprotective functions. Induction of HO-1 occurs as an adaptive and 
beneficial response to various injurious stimuli such as oxidative stress. This study is aimed at 
monitoring the effects of equal doses (50 mg/kg body weight) of sulforaphane, curcumin and 
quercetin on the expression levels of HO-1 gene.   

Methods: Twelve ICR male white mice (25–30 g) were divided into 4 groups: (1) sulforaphane 
treated group (n=3), (2) quercetin treated group (n=3), (3) curcumin treated group (n=3) and (4) 
control (vehicle) group (n=3). The chemicals were administered intraperitoneally at a dose of 50 
mg/kg body weight for 14 days. A vehicle (DMSO, tween 20 and normal saline in the ratio of 
0.05:0.1:0.85) was similarly administered to the control group. At day 14, animals were sacrificed 
and their livers isolated. Total RNA was extracted, reverse transcribed and subjected to 
quantitative real-‐‑time PCR to detect HO-1 expression. Agarose gel electrophoresis was also 
performed to verify the specificity of the amplification.  

Results: The expression of HO-1 showed an increase of 4.6-fold following treatment with 
sulforaphane compared to controls (P<0.05). Treatment with curcumin resulted in a 3.3-fold 
induction of HO-1 compared to controls (P<0.05). Treatment with quercetin resulted in a 3.0-fold 
induction of HO-1 as compared to controls (P<0.05).  

Conclusion: At the dose of 50mg/kg body weight, sulforaphane has the highest impact on the 
induction of HO-1 expression in the livers of mice, followed by curcumin and quercetin. 

Keywords: Heme oxygenase-1, gene expression, sulforaphane, quercetin, curcumin  
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The Effect of Persea Americana Mill Juice on Serum Homocysteine and Plasma 
Malondialdehyde Levels in Streptozotocin (STZ)-Induced Sprague Dawley Rats 

Yuniastuti A  and Iswari R 

Biology Department, Faculty of Mathematic and Sciences Semarang State University (UNNES) 
Semarang, Central Java, Indonesia 

 

Background: Diabetes mellitus (DM) associated with increased level and oxidative activity of 
homocysteine (Hcy) that cause oxidative stress. Plasma malondialdehyde (MDA) known as a 
marker oxidative stress. Persea Americana Mill is folate contain and required to decrease Hcy 
level. Folate acting as methyl donor in metabolism of Hcy to be methionine, and prevent oxidative 
stress. The objective of our study is to demonstrate the effect of 50-days gradual dose Persea 
americana Mill juice on the decreased of plasma Hcy and MDA levels in Sprague Dawley rats 
induced by STZ. 

Methods: An experimental study with a randomized controlled group pretest post-test design. 
Subject population was SD rats induced by 40 mg/kg weight i.p of STZ. Forty two samples were 
divided into 6 groups (C+,C-, X0, X1, X2 and X3). Serum Hcy was measured by Enzyme linked 
Immunoabsorbent Assay (Elisa), and plasma MDA by TBARS method. Data was analyzed by 
Wilcoxon and Kruskal Wallis test.  

Results: Serum  level  of  Hcy  before  and  after  supplementation  in  group  C+:  19  μmol/L  and  18  
μmol/L,  C-:  29  μmol/L  and  33  μmol/L,  X0:  27  μmol/L  and  21  μmol/L  respectively;;  group  X1:  28  
μmol/L  and  24  μmol/L,  respectively;;  group  X2:  29  μmol/L  and  20  μmol/L respectively, groups 
X3:  25  μmol/L  and  18  μmol/L  respectively.  Serum  Hcy  levels  was  significantly  different  in  group  
X3 before and after 5ml Persea Americana Mill juice (p=0,000). Serum Hcy level decreas in 
treatment and control group not significant different (p=0,762). Plasma MDA levels before and 
after  treatment  in  group  C+:  27  μmol/L  and  26  μmol/L  respectively;;  group  C-:  34  μmol/L  and  38  
μmol/L  respectively,  group  X0:  34  μmol/L  and  35  μmol/L  respectively;;  group  X1:  30  μmol/L  and  
18  μmol/L  respectively, group  X2:  29  μmol/L  and  18  μmol/L  respectively;;  grouo  X3:  25  μmol/L  
and   14   μmol/L   respectively.   Decrease   of   plasma   MDA   level   significantly   different   between  
treatment and control (p=0,018).  

Conclusion: Persea Americana Mill juice in SD rats induced by several dose of STZ can reduce 
serum Hcy level and on plasma MDA level, this might be concern with other source of oxidative 
stress beside lipid peroxide caused by Hcy. 

Keywords: Persea Americana Mill, malondialdehyde, homocysteine 
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Background: Gelam honey contains high in total phenolic compounds and flavonoid which 
possesses high antioxidant capacity and free radical-scavenging activity. Antioxidant can act as a 
reactive oxygen species (ROS) scavenger and prevent cells and tissues from oxidative damage. 
Ageing is associated with accumulated oxidative damage and high level of ROS which mainly 
produced by mitochondria. The aim of this study is to determine the effect of gelam honey on 
cardiac mitochondrial protein expression in aged rats.  
 
Methods: Total of twelve male Sprague-Dawley rat aged 19 months old were divided into control 
and treatment group. Control group was given distilled water while treatment groups were 
supplemented with gelam honey (2.5 mg/kg body weight). Cardiac mitochondria were isolated 
after 8 months of treatment. Differential protein expression in cardiac mitochondrial of aged rats 
and gelam honey supplementation were analysed by one-dimensional polyacrylamide gel 
electrophoresis coupled with high resolution mass spectrometry (Q-TOF LC/MS).  
 
Results: Gelam honey supplementation on aged rats showed a total of 62 differentially expressed 
protein when compared to control group. Of these proteins, 57 were up-regulated and 5 were 
down-regulated which involved in several metabolism. These upregulated protein were related to 
electron   transport   chain   (ETC),   tricarboxylic   acid   cycle   (TCA),   fatty   acid   β-oxidation, 
mitochondrial morphology regulation and oxidative stress response. Gelam honey 
supplementation enhances expression of peroxiredoxin-1 and MnSOD which both involved in 
defense mechanism where they eliminate peroxides. Gelam honey also improves protein 
expression   in   ETC’s   complexes   mainly   NADH   dehydrogenase   (Complex   I)   which   are   the  
important site for oxidative phosphorylation. 
 
Conclusion: Gelam honey supplementation showed increased expression of complex I, 
peroxiredoxin-1 and MnSOD in aged rats. Thus, gelam honey may enhance mitochondrial 
function and defense mechanism in aged rat. 
 
Keywords: Gelam honey, ageing, oxidative stress, mitochondria, LCMS 
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The Isolation of Morindolide from Myrmecodia Species 
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Background: This abstract presents a pharmacochemical investigation of an ant plant 
(Myrmecodia platytyrea, family: Rubiaceae). A preliminary biochemistry study of the ethyl 
acetate (EtOAc) extract from the tuber revealed its potency in the 2, 2-diphenyl-1-picrylhydrazyl 
(DPPH) modified method (EC50 = 32.91 ± 2.23 µg/mL).  
 
Methods: The EtOAc extract was later fractionated by using medium pressure liquid 
chromatography (MPLC), giving eight fractions (F1-F8). Those fractions were evaluated using 
DPPH assay and F5 was recorded as potent (EC50 = 21.57 ± 1.40µg/mL). Then, F5 was purified 
by using column chromatography (CC) (mobile phase = chloroform: EtOAc).  
 
Results: From the CC, ten fractions (F5F1-F5F10) were obtained and compound (1) (9.9 mg) was 
isolated from F5F3 via preparative thin layer chromatography (TLC). After spraying with 
anisaldehyde-sulphuric reagent, compound (1) gave a green TLC spot (Rf = 0.65, 100% CHCl3, 
multiple development). The 1H-Nuclear Magnetic Resonance (NMR) spectroscopy (500 MHz, 
CDCl3) was performed to determine the chemical framework of (1). This compound was later 
identified as morindolide, having an iridoid structure. The iridoid carbon skeleton with 
hydroxymethyl group of C-3 position with a double bond at C-2/C-4 and ester group at C-9 was 
supported by COSY and HMBC correlations.  
 
Conclusion: From the literature review, compound (1) was firstly isolated from a Chinese natural 
medicine, the dried root of Morinda officinalis (family: Rubiaceae). In short, this is the first 
occurrence of morindolide, discovered from the Myrmecodia genus.  
 
Keywords: Morindolide, Myrmecodia 
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Background: A lot of studies have been conducted on several medicinal plants to discover their 
potential in neuroprotection therapy. It is known that phenolic compounds from plants exhibit 
protective properties against neurodegenerative defects. For example, rosmarinic acid which is 
found abundantly in Ocimum basilicum Linn. has high phenolic content and shows neuron 
protection from oxidative stress. Thus, this study was aimed to determine total phenolic content 
(TPC) of the fractionated Ocimum basilicum Linn. leaf extract. The values of IC20 and IC50 of 
each fraction will also be determined in SK-N-SH cells. 
 
Methods: Ocimum basilicum Linn. leaf was extracted using 80 % ethanol. It was further 
fractionated by subsequent solvent extraction; hexane and ethyl acetate. TPC of fractions and 
crude extract were determined using Folin-Ciocalteau method with minor modifications. Gallic 
acid was used as the standard. TPC was expressed as µg of gallic acid equivalents per mg of 
sample weight (µg GAE/mg). Fractions with higher TPC were subjected for in vitro studies using 
SK-N-SH neuroblastoma cells to determine cell viability using MTT assay. Results were 
presented as means ± SEM.  
 
Results: Ethanol fraction contained the highest amount of total phenolics (12.81 ± 0.01 µg 
GAE/mg), followed by ethyl acetate (10.33 ± 0.01 µg GAE/mg) and hexane (5.30 ± 0.01 µg 
GAE/mg) fractions. Crude extract contained 9.07 ± 0.01 µg GAE/mg of phenolic. The IC20 of 
ethanol and ethyl acetate fractions were 0.32 ± 0.12 mg/mL and 0.10 ± 0.12 mg/mL respectively. 
The IC20 of crude extract was 0.34 ± 0.12 mg/mL. The IC50 of ethanol and ethyl acetate fractions 
were 0.91 ± 0.20 mg/mL and 0.52 ± 0.09 mg/mL respectively. The IC50 of crude extract was 0.72 
± 0.09 mg/mL.  
 
Conclusion: Ethanol fraction has the highest total phenolic content and found to be the least toxic 
fraction towards SK-N-SH neuronal cells. The IC20 values will be used in further studies to assess 
the neuroprotective effects of Ocimum basilicum Linn. 
 
Keywords: Ocimum basilicum Linn., phenolics, SK-N-SH  
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Background: Three species of seaweeds (Padina tetrastromatica, Caulerpa racemosa and 
Turbinaria ornata) were evaluated for their antioxidant and antiproliferative activities in a human 
breast adenocarcinoma cell line, MCF-7.  
 
Methods: The crude homogenates were sequentially extracted with five solvents and showed 
potent antioxidant activities in DPPH radical, nitric oxide, superoxide anion and hydroxyl radical 
scavenging assays. The crude extracts and fractions were also evaluated for their antiproliferative 
effects on MCF-7 cells using MTT assay.  
 
Results: Results showed strong antiproliferative activities with hexane extract of P. 
tetrastromatica (IC50 of 130.0 µg/ml) and methanol extracts of C. racemosa and T. ornata (IC50 
of 60.0 µg/ml for both) being the most potent extracts. The fractions obtained from bioassay 
guided fractionation were tested by MTT and they possessed stronger antiproliferative effects 
than the crude extracts with IC50 ranging from 12.0-18.0 µg/ml. Treatment of MCF-7 cells with 
the fractions caused a collapse in the MMP and an increase in caspase-8, -9 and -3 activities. 
 
Conclusion: Exploration of the in vitro pharmacological properties of P. tetrastromatica, C. 
racemosa and T. ornata may represent a new generation of potential drug candidates for the 
treatment of breast cancer.  
 
Keywords: Padina tetrastromatica, Caulerpa racemosa, Turbinaria ornata, MTT assay, seaweeds 
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Background: Recently, herbs have been studied widely for their anti-ageing properties. This is 
due to the presence of natural polyphenols and bio-flavonoids that are known to be safe with less 
adverse health effects to human. Elastin is a major protein component of the elastic fibers of 
connective tissue in the extracellular matrix (ECM). Naturally, as we age, elastase activity 
increases causing depletion of natural elastin in the skin and tissue of the body. Reactive oxygen 
species (ROS) accumulation leads oxidative stress that degrades and destroys elastin protein. 
Elastic fiber networks collapses, which leads to reduced elasticity in tissues and ageing. Elastin 
and elastic fibers cross link to give strength, resilience and elasticity to various tissues in the body. 
Therefore, it is important to protect and preserve natural elastin from damage to prevent ageing 
and degenerative diseases as there is no repair for elastin.  
 
Methods: The freeze dried aqueous extracts of ten Malaysian herbs, rich in anti-oxidative activity, 
were selected and analysed for elastase inhibitory activity.  
 
Results: In this bio-assay, Epigallocathechin galate (EGCG) used as a positive control, showed 
anti-elastase activity; 82.09%. All extracts were assayed at a concentration of 2.5 mg/ml and they 
exhibited good elastase inhibitory activities. The freeze dried aqueous extract of E. Elatior, M. 
acuminate, M. piperita, O. Javanica, and P. minor showed anti-elastase activities greater than 55%. 
In addition, among all tested herbs P. minor showed highest elastase inhibition; 83.13% compared 
to positive control.  
 
Conclusion: Malaysian herbs have good anti-ageing potential in protecting and preserving natural 
elastin protein from damage by inhibiting elastase activity. Thus, slowing down the onset of 
ageing symptoms and preventing chronic degenerative conditions.  
 
Keywords: Anti-ageing, Malaysian herbs, elastase inhibition, elastin 
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Background: The health benefits of antioxidants properties of green tea polyphenols are limited 
by their bioavailability in biological systems. The present study investigated the enzymatic 
enhancement of antioxidant activities of green tea extract before and after tannase treatment.  
 
Methods: The lyophilized green tea was treated with tannase and its subsequent free radical 
scavenging activities was measured via DPPH assay.  
 
Results: The tannase-biotransformed green tea extract showed higher antioxidative activities than 
the untreated extract.  
 
Conclusion: The products of tannase-mediated hydrolysis contributed to the extract’s  improved  
antioxidant activities.  
 
Keywords: Antioxidant, green tea, tannase, biotransformation 
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Background: Cardiovascular disease (CVD) is the number one life-threatening disease in the 
world. Oxidative stress and hypertension could initiate atherogenesis by causing endothelial 
dysfunction, which then cause leakages of low-density lipoprotein (LDL) leading to the formation 
of atherosclerotic plaques. Mushrooms contain an array of antioxidant compounds and Pleurotus 
pulmonarius is predominantly grown and consumed mushroom in Malaysia. This study validates 
the protection of human LDL and aortic endothelial cells (HAECs) against oxidative damage, by 
the aqueous extract of Pleurotus pulmonarius.  
 
Methods: Antioxidant capacity was evaluated using five antioxidant assays. Anti-atherogenic 
effect was determined by inhibition of oxidation of human LDL while prevention of endothelial 
membrane damage in HAECs was measured by cell viability and nitric oxide production (NO) 
assay. Profiling of aqueous extract was done by LCMS-MS.  
 
Results: The antioxidant capacities of aqueous extract of P. pulmonarius as measured by Folin 
Ciocalteu, DPPH radical scavenging, metal chelating, inhibition of lipid peroxidation and cupric 
ion  reducing  were  3.61mg/ml  GAE,  inhibitions  of  8%  at  100  μg/ml,  7%  and  17%  at  1  mg/ml  and  
absorbance  value  of  0.16  at  100  μg/ml,  respectively.  LDL  oxidation  was inhibited as indicated by 
low levels of conjugated diene formation. TBARS assay showed a reduction in MDA formation 
(18.32   μmol/mg   protein-LDL)   compared   to   oxidised   LDL   (34.97   μmol/mg   protein-LDL). 
Aqueous extract was non-toxic to HAECs and confers protection against hydrogen peroxide 
(H2O2)-induced  injury  exhibiting  81.6%  viability  at  200  μg/ml  compared  to  63.5%  of  untreated  
cells. NO released by cells causes vasodilation and protection to endothelial damage. Aqueous 
extract prevented H2O2-induced reduction of NO secretion by 17.6% compared to the untreated 
cells. Characterization by LCMS-MS showed the presence of ergothioneine, tryptophan and 
methyl ellagic acid.  
 
Conclusion: Antioxidant compounds present in aqueous extract of P. pulmonarius exhibited anti-
atherogenic effect by inhibition of human LDL oxidation and endothelial membrane damage. 
 
Keywords: Anti-atherogenic, pleurotus pulmonarius, aortic endothelial cells 
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Effect of Myrmecodia platytyrea Tuber Extract on Astrocytes 
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Background: Neuroinflammation is a state of brain responding to diseases, infections and 
neuronal injuries that may be a contributing factor for many neurodegenerative diseases such as 
Alzheimer’s  disease  (AD).  Due   to   the  fact  of  millions  of  people  affected  with  AD  every year, 
research for the cure of AD has increased tremendously. Myrmecodia platytyrea locally known 
as Sarang Semut, from Rubiacea family has many been used traditionally to treat inflammation-
related diseases. Decoction of the plant tuber is consumed by the old folks of some parts of 
Indonesia for ulcer, tumour and cancer, hemorrhoid, nosebleed, allergy, uric acid disorder, stroke, 
and coronary heart problem. Until recently, not much scientific evidence was found on the 
potential of this plant as a remedy from minor to severe diseases. Therefore, this study aimed to 
investigate the potential of M. platytyrea aqueous tuber (MPAT) to protect against 
neuroinflammation, in vitro.  
 
Methods: The cytotoxicity of M. platytyrea tuber extract on murine astrocyte cells (C8-D1A, 
ATCC) was conducted using MTT assay. Then, the neuroprotective effect of MPAT extract was 
investigated against neuroinflammation-induced astrocyte by 0.2 mM of hydrogen peroxide.  
 
Results: MPAT extract had an IC50 value of 1.54±0.26 mg/mL against astrocytes which 
demonstrated that this extract was not neurotoxic. However, MPAT extract (0.125, 0.25 and 0.5 
mg/mL) was not able to protect the astrocytes against Fe2SO4 and H202-induced 
neuroinflammation as compared to control (0 µg/mL). Additionally, MPAT extract worsen the 
effect by causing an increase of cell death compared to control. This showed that the extract 
accelerated the neurodegeneration of the astrocytes.  
 
Conclusion: M. platytyrea tuber extract do not possess neuroprotective effect and may cause 
neurotoxicity which leads to memory impairment. 
 
Keywords: M.  platytyrea  aqueous  extract,  Alzheimer’s  disease,  astrocytes,  H2O2 
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Antioxidant Rich Tropical Fruits Inhibit Cancer Cell Proliferation and Migration 
 

Jayakumar R and Kathimathi MS 
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Background: Fruits are rich in antioxidants such as flavonoids, anthocyanins, carotenoids, and 
vitamins. They exhibit antioxidant, anti-inflammatory, anti-cancer, anti-mutagenic, anti-
carcinogenic and anti-bacterial properties. Epidemiological studies have shown that increased 
consumption of fruits is associated with a reduced risk of developing cancer. Malaysian fruits, 
including mangosteen, star fruit, dragon fruit, litchi and durian are rich in antioxidants and 
anticancer activities.  
 
Methods: In this study, thirteen fruits were selected and extracts were prepared using ethanol. 
The anticancer activity of the fruit extracts were tested on the human breast cancer cell line, MCF-
7. Nitric oxide was used to induce proliferation in the cell line; the inhibition of cell proliferation 
by the fruit extract was measured using the MTT assay. Inhibition of nicotine-induced cancer cell 
migration by tropical fruits were also studied.  
 
Results: Chiku and dragon fruit showed high inhibitory activity when compared to the other fruits 
tested. The total polyphenol and flavonoid content and nitric oxide scavenging activity were found 
to be high in pomegranate, chiku, litchi, durian, grape and apple.  
 
Conclusion: This study shows that phytochemicals present in fruits scavenge nitric oxide and 
inhibit MCF-7 cell proliferation and migration.  
 
Keywords: Tropical fruits, cancer cell proliferation, nitric oxide, antioxidants, cancer cell 
migration 
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Background: Gynura procumbens or Sambung Nyawa in Malay has been used long ago as 
traditional remedial against many diseases such as eruptive fever, rash, kidney disease, migraines, 
constipation, hypertension, diabetis mellitus, and cancer. Despite of the fact that scientific data on 
the plant was scant, existing data showed that it contains active chemical constituents such as 
flavonoids, saponins, tannins, terpenoids and sterol glycosides which can be further highlighted 
on its possible therapeutic potential as phytomedicine alternatives towards prevention of 
degenerative diseases. 
 
Methods: Antioxidant capacities was measure via DPPH and FRAP assays, the phenolic and 
flavonoid was assessed using Total Phenolic and Total Flavonoid Content assay respectively, 
whereas the nutritional content was described via Proximate Analysis assessment described by 
the Association of Official Analytical Chemists (AOAC) 1995.  
 
Results: Gynura procumbens leaves aqueous extract shows promising antioxidants capacities 
characterised by its high DPPH and FRAP values 53.35% and 0.09 mg/mL, respectively. The total 
phenolic content and total flavonoid content are 0.023 mg GAE/g and 0.67 mg QE/g respectively. 
Besides, the nutritional assessment of the extract demonstrated that for 100g of sample contain 
14.5 g/100g protein, 3.2 g/100g fat, 50.1 g/100g carbohydrate, 21.5 g/100g ash, 10.7 g/100g 
moisture and 287 Kcal/100g (1205 kJ) of energy.  
 
Conclusion: Gynura procumbens possesses potential antioxidant capacity and good nutritional 
composition that may be beneficial factors in treating various types of diseases including 
cardiovascular diseases.  
 
Keywords: Gynura procumbens, antioxidants, TPC, TFC, DPPH 
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Antioxidant and Anti-Proliferative Activities of the Fractions of Piper betel Ethyl Acetate 
Extract  
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Background: P. betel is a relatively common herb in Asia. It is traditionally used to treat a wide 
range of ailments such as bad breath, nose bleeds and wound healings. P. betel has been reported 
to exert anti-cancer, anti-inflammatory and immunomodulatory activities. This study evaluates 
the antioxidant and anti-cancer activities of the fractions of P. betel ethyl acetate extract.  
 
Methods: The leaves were dried and extracted sequentially using solvents of varying polarity. 
The ethyl acetate extract collected was then fractionated using Gilson preparative HPLC system, 
and this resulted to the collection of 15 fractions. Antioxidant potential for the fractions was 
evaluated through the following assays: Ferric Reducing Antioxidant Power (FRAP), DPPH (2,2-
Dipheny1-1-picryldydrazyl) and ABTS (2,2'-Azinobis (3-ethylbenzothiozoline-6-sulphonic 
acid). The fractions were also tested on ATCC colon cancer cell line (HCT116) to determine their 
anticancer activity, measured via MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 
bromide) assay.  
 
Results: Fraction #3 showed the highest percentage of DPPH radicals inhibition, with an EC50 
value of 32.49 ± 0.20 µg fraction/mL. Fraction #2 showed significant antioxidant activity based 
on ABTS assay (EC50 value of 81.64 ± 0.64 µg fraction/mL) and FRAP assay (523.50 ± 0.14 
mmol Fe2+/mg fraction). Fraction #9 showed the highest anti-proliferative activity with an IC50 
value of 36.84 ± 1.06 µg/mL.  
 
Conclusion: This study indicates P. betel ethyl acetate extract contains phytochemicals with 
significant antioxidant and anticancer activities. 
 
Keywords: Antioxidant, anti-proliferative, Piper betel  
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Nutritional Composition and Antioxidant Properties of the Tiger Milk Mushroom, 
Lignosus tigris (Cultivar E) 
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Background: Lignosus  spp.,  also  known  as  “Tiger  Milk  Mushroom”,  belongs  to  the  Polyporaceae  
family and is an important medicinal mushroom in Southeast Asia and southern China. It has been 
traditionally utilised by the indigenous people as general tonic to maintain health and to treat 
asthma, cough, fever, wounds and cancer. The aims of this study are to evaluate the nutritional 
composition and antioxidant properties of the sclerotium of Lignosus tigris (cultivar E).  
 
Methods: The nutritional composition of the L. tigris sclerotium was analysed according to the 
Official  Method  of  Analysis  of  AOAC  International  methods.  Total  phenolic  content  of  the  L.  
tigris sclerotial extracts was measured using the Folin–Ciocalteu method and the antioxidant 
properties of the extracts was measured using ferric reducing antioxidant power (FRAP,) 1,1-
diphenyl-2-picrylhydrazyl (DPPH) radical scavenging and superoxide anion (SOA) radical 
scavenging activity assays.  
 
Results: The sclerotium was rich in carbohydrate, protein and dietary fibers with small amount 
of fat, calories and sugar. The amino acid compositions are comparable to vegetable proteins. 
Methanol extract of the L. tigris sclerotial contain the highest phenolic content (7.43 mg GAE g-
1 extract) compared to water extracts (4.55-5.64 mg GAE g-1 extract). Both the hot water and 
methanol extracts shared the same value of FRAP (0.015 mmol/g extract) and were higher than 
the cold water extract (0.008 ± 0.001 mmol/g extract). No significant difference was observed in 
the DPPH radical scavenging activity among the water and methanol extracts. The water extracts 
showed comparable SOA radical scavenging activities (CWE: 9.613 ± 0.149 mmol TE/g extract; 
HWE: 8.365 ± 0.267 mmol TE/g extract), while a negative inhibition was observed in methanol 
extract (-0.281 ± 0.288 mmol TE/g extract).  
 
Conclusion: The sclerotium of L. tigris cultivar has the potential to be developed into functional 
food with good nutritional values, potential bioactive compounds and good antioxidant properties.  
 
Keywords: Lignosus tigris, nutritional, phenolics, antioxidants 
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Ursolic Acid Inhibits the Proliferation of Human Esophageal Squamous Cell Carcinoma 
Cells 
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Background: Ursolic Acid (UA) found in plants and herbs have been reported as an inhibitory 
agent for variety of human cancers. However, the biological  mechanism  of  UA’s  effect  on  human  
esophageal squamous cell carcinoma (ESCC) is unidentified. The purpose of present study was 
to investigate the anti-tumor effect of UA in the ESCC.  
 
Methods: The effect of UA on ESCC cells was investigated by MTT assay, western blot, and 
colony formation assay. UA significantly inhibited the proliferation of ESCC cells (TE-8 and TE-
12) in a dose and time dependent manner.  
 
Results: The number of the colonies was reduced by UA in a dose and time dependent manner in 
the colony formation assay. In the western blot analysis, the declined expression of Poly ADP-
ribose polymerase (PARP) and Caspase-3 as well as amplified expression of cleaved-caspase-3 
and cleaved-PARP with the increasing concentration of UA treated revealed the occurrence of 
apoptosis of human ESCC cells.  
 
Conclusion: Our results suggest that UA induces apoptosis by activating caspase-3 and has anti-
tumor property in ESCC cells.  
 
Keywords: Ursolic Acid, esophageal squamous cancer cells, apoptosis, cell proliferation 
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Piper betle modulates gene expression in azoxymethane-induced colon cancer in Fischer 
344 rat 
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Background: A local and medicinal plant herbs of P. betle (PB) have been reported to have high 
antioxidant properties which has association in most anticancer studies. As the trends of colon 
cancer cases in Malaysia is increasing, knowledge of anticancer effects of PB is still low reported. 
Thus, this study was aimed to determine on the gene expression in normal and azoxymethane 
(AOM)-induced colon cancer in rat by PB extracts. 
 
Methods: Total 48 RNA samples from rat colon tissues were extracted, purified and converted to 
cDNA using TruSeq RNA Sample Preparation kit based on the sample preparation protocol 
provided by the manufacturer (Illumina, San Diego, CA). Quality control and differentially 
expressed genes (DEGs) identification among samples were performed by using CLC Genomic 
Workbench   software  version   5.5.1.  DEGs  were   analysed  by  using  Baggerley’s   test   at   p-value 
<0.05, fold change (FC) >2.00 and FDR<0.05. Functional enrichment analysis of differentially 
expressed genes were conducted using online tools from DAVID. 
 
Results: Functional enrichment analysis with sets of differentially expressed genes using DAVID 
detected several commonly enriched KEGG pathways such as O-Glycan biosynthesis (B3GNT6, 
ST3GAL1, MUC1 C1GALT1, GALNT12), Cell adhesion molecules (CLDN15), Complement and 
Coagulation Cascades (PLAU, SERPINE1), ECM-receptor interaction (LAMB3) and Toll-like 
receptor signaling pathway (FOS). Among detected enriched KEGG pathways, O-Glycan 
biosynthesis pathway was commonly affected in both proximal and transverse colon for AOM 
and PB treatment groups. 
 
Conclusion: PB extracts caused changes in genes expression when given in both normal and 
AOM-induced colon cancer in rat. This gene-level summarization approach also provides the 
basis for further molecular understanding of PB bioactivity at the functional level as well as in 
identifying biomarkers. 
 
 
Keywords: Piper betle, azoxymethane, gene expression, KEGG pathways 



 
 

International Conference on Antioxidants and Degenerative Diseases (ICADD) 2015 
3–4 June 2015, Istana Hotel, Kuala Lumpur, Malaysia 

 

115 

NP-45 
 
 

Antiproliferative activity of Clinacanthus nutans (belalai gajah) extracts against human 
cervical carcinoma (HeLa) cells 

 
Abas R, Haron NH, Arsad H 

 
Advanced Medical & Dental Institute (AMDI), Universiti Sains Malaysia, Bertam, 13200 

Kepala Batas. Pulau Pinang  
  

 
Background: Clinacanthus nutans or popularly known as Belalai Gajah among Malaysian people 
has been used as an alternative medicine for cancer treatment. Several scientific studies have 
focused on herpes simplex virus and anti-inflammatory activity but lack of scientific evidences 
on anticancer activity of this plant. 
 
Methods: The leaves of Clinacanthus nutans (CN) were extracted with water, ethanol and 
methanol-water. Sulforhodamine B (SRB) assay was carried out to investigate the 
antiproliferative activity of CN extract on Human Cervical Carcinoma (HeLa) Cells. The extracts 
were also evaluated on Human Dermal Fibroblast (HDFa) cells to determine the cytotoxicity 
against normal cells. The extract that showed highest antiproliferative activity on HeLa cells was 
further fractionated using hexane, chloroform, DCM and n-butanol. 
 
Results: The results indicated that methanol-water extract of C. nutans gave the highest 
antiproliferative activity on HeLa cells with inhibition concentration at 50% of cells (IC50) 0.55 
mg/mL. Both ethanol and water extracts showed an IC50 value more than 1mg/mL. No cytotoxic 
effect was observed in HDFa cells for methanol-water and water extract up to 1 mg/mL, however 
ethanol extract showed cytotoxic on HDFa cells with IC50 less than 1 mg/mL. The most potent 
effect was observed in DCM fraction against HeLa cells. 
 
Conclusion: This finding suggests that C. nutans extract might have a potential anticancer agent 
with very low cytotoxicity effect on normal cells.  
 
Keywords: Clinacanthus nutans, SRB assay, HeLa, HDFa 
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Background: Excitotoxicity acts as a contributing factor in neurodegeneration. Kainic acid (KA) 
has been used in the experimental induction of excitotoxicity.  Honey with its high nutritional 
content possesses various therapeutic properties including antioxidant and anti-inflammatory 
effect.  Therefore this study histologically evaluated the potential protective effect of Malaysian 
Tualang Honey (TH) against KA-induced neuronal degeneration in rat cerebral cortex by Fluoro 
Jade C staining. 
 
Methods: Male Sprague-Dawley rats were divided into five groups (n=6/ group) as Control, KA-
treated, TH + KA-treated, Aspirin (ASP- anti-inflammatory agent) + KA-treated and Topiramate 
(TPM – antiepileptic agent) + KA-treated groups. Control and KA-treated groups were 
administered orally with drinking water , whereas TH + KA-treated, ASP + KA-treated and TPM 
+ KA-treated groups were orally administered with TH (1.0g/kg BW), ASP (7.5mg/kg BW) and 
TPM (40mg/kg BW), respectively, five times at 12 hours intervals. KA (15mg/kg BW) was 
injected subcutaneously 30 min after last treatment to all groups except the control group (normal 
saline). Animals were perfused 24 hours after KA administration. Then the cerebral cortex was 
separated, processed, sectioned and stained with Fluoro Jade C. The slides were then 
histologically evaluated for neurodegeneration.  
 
Results: Histological evaluation revealed that KA- treated group had significantly more Fluoro 
jade positive cells (which indicate the neuronal degeneration) in the cerebral cortex and in contrast 
Fluoro Jade-positive cells were not detected in the control group. But pretreatment with TH 
reduces the KA-induced neuronal degeneration as shown by reduced Fluoro jade-positive cells in 
the cerebral cortex and is comparable with ASP + KA-treated and TPM + KA-treated groups.  
 
Conclusion: This study suggested that Tualang honey provide some protective effect against 
neuronal degeneration induced by KA in rat cerebral cortex.  
 
Keywords: Tualang honey, kainic acid, fluoro jade C staining, neuronal degeneration, cerebral 
cortex 
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Background: Heart disease (HD) refers to a range of diseases of the heart and blood vessels 
supplying blood and nutrients to the heart and other major parts of the body. The disease is a 
leading cause of deaths worldwide. An estimated 17 million people die of cardiovascular diseases, 
particularly heart attacks and strokes, every year. Therefore understanding cardiac muscle 
function may potentially open up new innovative therapeutic agents to address this problem. One 
of the major causes of physiopathology of common heart diseases is the accumulation of 
misfolded proteins that are induced by diverse stress conditions.  
 
Methods: H9C2 - rat cardiomyocyte cell model stably expressing BAG3 protein were used for 
this study. Immunoprecipitated BAG3 protein was subjected to Mass spectrometry analysis. 
Biochemical analysis on the various interaction partners was carried out using the Hek293 cell 
system.   
 
Results: We have obtained enough evidence to show that BAG3 a co-chaperon involved in the 
clearance of misfolded proteins which is known to be mutated in HD physically interacts with key 
regulator of the misfolded protein components i.e. the GADD34/eIF2 α   pathway. We have 
extended our study into understanding the BAG3 protein network. Data is being generated using 
the rat cardiomyocyte cell model stably expressing BAG3 protein. Results from our proteomics 
analysis showed the involvement of key kinases and phosphatases involved in muscle contraction 
and energy production in the BAG3 interactome. Further work is being extended to investigate 
post-translational modifications, cellular location the role of this interaction for its function in 
clearance of protein aggregates.  
 
Conclusion: These data will help expand our study and to achieve our aims. In long term we hope 
to provide a new therapeutic intervention into the pathology of skeletal muscle disease.  
 
Keywords: Heart disease, misfolded proteins, eIF2 alpha, BAG3 
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Background: Angiotensin IV (Ang IV) is formed by aminopeptidase N (APN) from angiotensin 
III (Ang III) by removing the first N-terminal amino acid. Previously, we reported that Ang III 
has some cardioprotective effects against global ischemia in Langendorff heart. However, it is not 
clear whether Ang IV has cardioprotective effects. Here, we investigated the effect of Ang IV on 
myocardial ischemia-reperfusion (I/R) injury.  
 
Methods: Before ischemia, Sprague-Dawley rats received Ang IV (1 mg/kg/day) for 3 day. 
Anesthetized rats were subjected to 45 min of ischemia by ligation of left anterior descending 
coronary artery followed by reperfusion and rats were sacrificed 1 day after reperfusion.  
 
Results: Pretreatment with Ang IV attenuated I/R-induced increases in plasma creatine kinase 
(CPK) and lactate dehydrogenase (LDH) concentrations, and infarct size. I/R caused increases in 
oxidative stress markers in ventricles, which were attenuated by pretreatment with Ang IV. I/R 
also caused increases in Bax, caspase-3 and caspase-9 protein levels, and a decrease in Bcl-2 
protein level in ventricles, which were attenuated by pretreatment with Ang IV. Co-treatment with 
AT4R antagonist or inhibitors of downstream signaling pathway including phosphatidylinositol 
3-kinase (PI3K), protein kinase B (Akt), and mammalian target of rapamycin (mTOR) attenuated 
Ang IV-induced changes in CPK and LDH levels, infarct size, and apoptosis-related proteins.  
 
Conclusion: These results suggest that Ang IV has cardioprotective effect against I/R injury by 
inhibiting oxidative stress and apoptosis via AT4R and PI3K-Akt-mTOR pathway.  
 
Keywords: Angiotensin IV-mediated cardioprotection, oxidative stress, apoptosis 
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Background: Alzheimer’s disease (AD) is the most common form of dementia where it accounts 
for 60% to 70% of dementia cases. It is characterized with progressive memory loss and cognitive 
disorders. The pathological features for AD are senile plaques, neurofibrillary tangles and 
neuronal death. Senile plaques are consisted of Aβ protein which is derived from APP gene 
through the activity of β-secretase and γ-secretase. One of the catalytic subunit of γ-secretase is 
the PSEN1 gene. Among the most common animal models for AD is the double mutation male 
mice strain C57BL/6J with Swedish mutation at APP gene (APPswe) and PSEN1 delta exon 9 
gene (PSEN1Δe9). The mutations elevate the amount of Aβ protein produced by APP gene 
processing through the amyloidogenic pathway. This model has been reported to have Aβ 
deposition as early as 6 months old with the most abundant plaques is found in the hippocampus. 
Therefore, this preliminary study is designed to assess the level of cognitive functions of this 
animal model following plaque deposition.    

Methods: Male transgenic (APPswe/PSEN1Δe9) mice (n=6) and wild-type (C57BL/6J) mice 
(n=6) at 10 months of age were used in this study. The cognitive assessment was based on the 
protocols with slight modifications. The experimental procedures consist of 3 phases; open 
field test, Morris Water Maze (MWM) and object recognition test. These tests were performed
consecutively for 17 days.  

 

 

 Results: Based on the series of behavioural tasks, there is no significant difference in the 
exploratory activity, anxiety, spatial learning, spatial memory and object recognition memory 
between the transgenic mice and the wild-type mice.   

Conclusion: It is demonstrated that the investigated AD mice model have no impairment in the 
cognitive functions compared to the control animals at early plaque deposition. 

Keywords: Alzheimer’s disease, APPswe/PSEN1Δe9, cognitive test, MWM 
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Background: Cognitive frailty has emerged as one of the greatest health threats of old age. The 
present study investigated age-associated cognitive and behavioural deficits in ageing rats.    

Methods: Forty male Sprague Dawley rats were divided into three age groups: young (14 months 
old), middle (18 months old) and old age (23 months old).The cognitive and behavioural tasks 
performed in the present study were Open field, Morris water maze and Object Recognition.   

Results: Old age rats displayed higher anxiety compared to young rats with significant decrease 
in number and duration of rearing. In Morris Water Maze task, there were no significant 
differences in place navigation and cued navigation between all age groups. However, for testing 
on acquired spatial learning and reference memory using two probes, there was significant 
decrease in time spent in the quadrant where probe 1 was removed in the middle age rats compared 
to young rats, while a significant decrease in time spent in the quadrant where probe 2 was 
removed in the middle and old age rats compared to young rats. There was no significant 
difference in object recognition (Novel and Displaced object) for all groups.   

Conclusion: This study shows the presence of cognitive and behavioural decline in ageing rats. 

Keywords: Morris water maze, cognitive, behavioural  
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Background: Ageing results in cognitive decline, but the rate of decline varies from population 
to population which are attributed to genetic and environmental factors. This study aims to 
determine the effect of age on cognitive function and brain activation in different aged individuals. 

Methods: Healthy subjects recruited around the Klang Valley and Selangor area were divided 
into four groups i.e., 30 years old group (n= 31); 40 years old group (n=23); 50 years old group 
(n=6); above 60 years old (n=11). Five cognitive assessment tests were carried out to measure 
cognitive function. MMSE, MoCA, Digit Span, Digit Symbol and Visual Reproduction test score 
represent the level of cognitive function of the individuals. Stroop test was carried out during 
FMRI to check and determine brain activation area. 

Results: MoCA score showed cognitive impairment for group age 60 and above while MMSE 
score showed no difference between all groups. Visual reproduction and digit symbol was 
significantly different (p<0.05) only in the 60 year old group. Stroop test results showed activation 
at the inferior occipital gyrus (Broadmann area 19) and inferior frontal gyrus (Broadmann area 
45) with z-value of 6.50 in cluster size of 614 voxels and z-value of 5.64 in cluster size of 119 
voxels respectively. 

Conclusion: Elderly people with age above 60 showed a pattern consistent with decline in 
cognitive function which may lead to severe cognitive decline and mild cognitive impairment 
(MCI). 

Keywords: Ageing, cognitive assesment test, FMRI 
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Background: Accumulation of DNA damage is reported to occur with ageing. This damage may 
affect neuronal function and contribute to cognitive decline. However, the extent of accumulated 
DNA damage may directly contribute to cognitive decline in normal ageing is unclear. Hence, 
this study aims to determine the effect of age on DNA damage and cognitive function in different 
age groups.  

Methods: One hundred and sixty healthy volunteer subjects were recruited and divided into 4 age 
groups; 30 years old group (n=40); 40 years old group (n=40); 50 years old group (n=40); above 
60 years old (n=40). Comet assay analysis using blood was performed to determine the level of 
DNA damage. A subset of 71 subjects underwent extensive neuropsychological assessment 
including Mini Mental State Examination (MMSE), Montreal Cognitive Assessment (MoCA), 
Digit Span, Digit Symbol, Visual Reproduction and Malay version of the Rey Auditory Verbal 
Learning Task (RAVLT).  

Results: Our data showed a significantly higher (p<0.05) level of total DNA damage in subjects 
aged above 60 as compared to 30, 40 and 50 aged groups. MoCA test showed subjects aged above 
60 obtained a score of below 24 indicating cognitive impairment which was not detected by 
MMSE test. Cognitive performance of different aged groups were the same in all tests with subject 
aged over 60 consistently showing the lowest scores (p<0.05).  

Conclusion: Our result suggested DNA damage increase with ageing and MoCA test is able to 
detect cognitive impairment in individuals above 60 year-old group.  

Keywords:  Oxidative DNA damage, cognitive decline, ageing  
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Background: The development of a stable   cell   line   in  Alzheimer’s  Disease   is   important   as   a  
dependable in vitro model that reflect amyloid-beta accumulation in human by uniformly 
expressing Amyloid Precursor Protein (APP). An appropriate in vitro model is needed to test for 
potential curative and  preventive  compound  in  intervention  of  Alzheimer’s  Disease  .  In  this  study,  
we  are  establishing  stable  cell  line  for  Alzheimer’s  Disease  in vitro model expressing APP. 
 
Methods: Cloning of plasmid APP 695 wildtype and site-directed mutagenesis of both plasmid 
APP Swedish and APP Swedish/Indiana were conducted by GenScript. SH-SY5Y was transfected 
using Polyplus jetPRIME®, France and optimization parameters used were cell density, amount 
of plasmid DNA, volume of jetPRIME reagent and DNA-jetPRIME reagent ratio. Qualitative and 
quantitative data were obtained using Inverted Flourescence Microscope, Life Technology 
EVOS® FL Cell Imageing System and BD Flow Cytometry respectively. 
 
Results: APP Transcript Variant 3 sequence from NCBI was used as reference sequence. Plasmid 
was cloned at NotI restriction  site  at  3’  and  5’  end.  Kozak  sequence  at  translation  start  site  was  
modified and stop codon of APP protein was deleted. Transfection of SH-SY5Y with pcDNA3 
eGFP is optimum at DNA amount of 0.15ug/well, jetPRIME reagent of 0.45ul, cell density of 
35,000 cells and DNA-jetPRIME reagent ratio of 1 to 3. Quantification using flow cytometry 
showed that the optimized transfection efficiency was 27%.  
 
Conclusion: Transfection of SH-SY5Y is optimum at DNA amount of 0.15ug/well, jetPRIME 
reagent of 0.45ul, cell density of 35,000 cells and DNA-jetPRIME reagent ratio of 1 to 3. 
 
Keywords: SH-SY5Y, APP, stable cell line, eGFP 
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Background: Oxidation-reduction potential (ORP) is a convenient method of assessing the redox 
status of an individual. However, factors associated with the variation of ORP in population level 
have not been established. This study aimed to determine the relationship between ORP with age 
and indices of obesity, and between ORP and comet assay score, an index of DNA damage, in a 
group of Malaysian men. 
 
Methods: A cross-sectional study was conducted on 695 Chinese and Malay men aged 20 years 
old and above, living in Klang Valley, Malaysia. Subject recruited were free from major 
debilitating diseases. They underwent anthropometric measurement and their fasting blood was 
collected for the evaluation of ORP level and comet assay during the screening session. The 
indices of obesity measured included body mass index (BMI), percentage of body fat determined 
with bioelectrical impedance and waist circumference. 
  
Results: There were significant differences in age and indices of obesity among subjects in 
different quartiles of plasma ORP (p<0.05). Stepwise multiple regression indicated that age 
(β=0.428,  p<0.001)  and  BMI  (β=0.109,  p=0.002)  were  the  most  significant  predictors  of  plasma  
ORP. An increase in age and an increase in BMI were associated with an increase in plasma ORP. 
A significant association was found between plasma ORP and comet assay score (rs=0.439, 
p<0.001).  
 
Conclusion: Old age and obesity are associated with increased oxidative stress in Malaysian men. 
Plasma oxidation-reduction potential is a reliable method of assessing oxidative stress.  
 
Keywords: Obesity, oxidative stress, oxidation-reduction potential, redox, men 
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Background: The age-related decline of cognitive function is suggested to involve oxidative 
stress. As such, antioxidant enzymes such as superoxide dismutase (SOD), catalase (CAT) and 
glutathione peroxidase (GPx) responsible for reducing the effect of oxidative stress are of interest. 
Therefore, the objective of this study is to determine the effect of age on cognitive function and 
association of age with antioxidant enzymes SOD, GPx and catalase. 
 
Methods: Healthy Malay subjects recruited around Klang Valley and Bangi area were divided 
into four groups i.e., 30 years old group (n= 40); 40 years old group (n=40); 50 years old group 
(n=40); above 60 years old (n=40). Seven cognitive assessment tests were carried out to measure 
cognitive function viz MMSE, MoCA, Digit Span, Digit Symbol, RAVLT and Visual 
Reproduction test. Antioxidant enzymes were assayed using Cayman antioxidant assay kit. 
 
Results: MMSE’s   assessment,   showed   no   significant   difference   between   all groups. MoCA 
showed cognitive impairment for subjects 60 and above. Forward digit span test did not show any 
significant difference between years group while backward digit span test showed that the above 
60 group was significantly lower (p < 0.05) when compared age group 30. From RAVLT test at 
trial 5, age group 60 and above showed significantly lower (p < 0.05) compared to the other age 
groups. Also, from delayed recall, age group 60 was significantly lower (p < 0.05) compared to 
age groups 30 and 40. When comparing activity of SOD among each group, the activity started 
to decrease from age group 40. For GPx, age group 60 was significantly lower (p < 0.05) compared 
to the other age groups while CAT remained unchanged for all age groups. Enzyme activity was 
not significantly difference between male and female subjects of all age groups. Correlation 
between cognitive and antioxidant enzymes activity were being analysed. 
 
Conclusion: Cognitive function declined with age is shown by MoCA, RAVLT, backward digit 
span test while SOD and GPx decreased with age. 
 
Keywords: Antioxidant enzymes, cognitive decline 
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Background: Prevalence of exudative age related macular degeneration (eARMD) is expected to 
increase as population ages. As the name denotes, degeneration of macular occurs over time 
causing irreversible visual impairment and blindness among patients with eARMD. Not all the 
patients who underwent treatment procedures for eARMD had improved vision. Therefore, this 
study aimed to investigate factors that may influence treatment outcomes of eARMD. 
 
Methods: Medical records of patients treated in 2014 from Ophthalmology Department of 
Hospital Selayang were reviewed retrospectively. Demographic factors, potential risk factors 
including smoking status, concomitant diseases, CNV location, clinical factors, types of 
Treatments, frequency of treatment, and frequency of follow up were investigated. Multiple 
logistic regressions were used to determine the association.  
 
Results:  Mean (SD) age of patients who had improved vision and not improved vision were 67.6 
(8.2) and 64.7 (8.1) respectively. Statistically significant and clinically meaningful variables were 
selected in variable selection to obtain multiple logistic models. Hence, patients previous 
treatment (Adj. OR: 0.35, 95% CI: 0.13, 0.92, P=0.033), history of diabetes mellitus (Adj.  OR: 
0.24, 95% CI: 0.12, 0.48, P<0.001), hyperlipidemia (Adj. OR: 0.46, 95% CI: 0.21, 0.98, P=0.045) 
and Ranibizumab (Adj. OR: 2.52, 95% CI: 1.08, 5.91, P=0.033) were significantly associated 
factors of treatment outcome of eARMD.  
 
Conclusion: Smoking was a variable that is expected to be associated with treatment outcome in 
this study but it failed to fit into the multivariate model. Patients with history of prior treatment, 
history of diabetes mellitus and hyperlipidemia were less likely to have improved vision 
subsequent to treatment. Patients treated with Ranibizumab are more likely to have improved 
vision. 
 
Keywords: Exudative, age-related macular degeneration, treatment outcome, associated factors 
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Background: Sepsis is defined as systemic inflammatory response towards infection. Secretory 
phospholipase A2 Group IIA (sPLA2-IIa) and neutrophil count are documented as potential 
biomarkers for sepsis specifically caused by bacteria. sPLA2-IIa has been demonstrated to play 
an important role in generating bioactive lysophopholids implicated in inflammation caused by 
bacteria while neutrophil activation at certain level will indicate the infection is caused by bacteria 
or not. The aim of this study is to compare the level of secretory phospholipase A2 Group IIA 
(sPLA2-IIa) and neutrophil count among non-sepsis, sepsis, severe sepsis and septic shock 
patients.   
 
Methods: A total of 103 patients aged 18 years old and above were recruited from Department of 
Emergency Medicine, Universiti Kebangsaan Malaysia Medical Centre. Among the groups, 18 
patients were categorised as non-sepsis, 43 as sepsis, 34 as severe sepsis and 8 as septic shock. 
Blood samples were collected upon consent. The level of sPLA2-IIa was measured by using 
commercial available ELISA kit and neutrophil count by computerized blood count. Comparison 
of the sPLA2-IIa level and the neutrophil count among sepsis groups were analyzed using 
Kruskal-Wallis test (non-parametric test). 
 
Results: The median of sPLA2-IIa level in SIRS, suspected sepsis, severe sepsis and septic shock 
are 1.95 ng/ml (IQR 3.92), 6.16 ng/ml (IQR 15.21), 7.12 ng/ml (IQR 27.72) and 15.63 ng/ml (IQR 
17.26) respectively. The median of neutrophil count among groups are 71.1 (IQR 19.2), 74.50 
(IQR 22.9), 83.25 (IQR 14.2) and 92.95 (IQR 12.6) respectively. There are significant increases 
of sPLA2-IIa level and neutrophil count among SIRS, suspected sepsis, severe sepsis and septic 
shock patients (p<0.05). 
 
Conclusion: The significant elevation of sPLA2-IIa level and neutrophil count among suspected 
sepsis syndrome patients suggest that these potential sepsis biomarkers have major role as 
indicator of sepsis in clinical setting.  
 
Keywords: sPLA2-IIa, neutrophil count, sepsis, infection 
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Background: Premature coronary artery disease (PCAD) constitutes 10% of coronary artery 
disease (CAD) cases in the world. PCAD occurrence in patients below 45 years old are mostly 
manifested in atherosclerosis as a result of high status of oxidative stress and high level of 
inflammation. Therefore our main aim is to determine these parameters in PCAD in comparison 
to CAD patients. 
 
Methods: A total of 30 subjects for each PCAD (<45 year-old) and CAD (>60 year-old) were 
recruited with age-matched controls. Plasma CRP was determined by BioVendor ELISA kit. 
Plasma protein carbonyl content was measured by using Cayman Chemical assay kit and plasma 
malondialdehyde (MDA) by high-performance liquid chromatography (HPLC). Plasma vitamin 
E isomers and blood glutathione peroxidase activity were determined by using HPLC and Cayman 
Chemical assay kit respectively. 
 
Results: CRP level was elevated in both PCAD and CAD patients as compared to their age-
control group (PCAD; 3.12±0.4 mg/L vs control<45; 1.30±0.1 mg/L and CAD; 3.53±0.5 mg/L vs 
control>60; 1.79±0.2 mg/L). Protein carbonyl content was also significantly higher in both PCAD 
and CAD patients as compared to same-aged controls (PCAD; 0.57±0.03 nmol/mg vs control<45; 
0.45±0.02 nmol/mg and CAD; 0.55±0.04 nmol/mg vs control>60; 0.38±0.03 nmol/mg). MDA 
level was increased significantly in PCAD patients group as compared to control<45 (0.38±0.03 
nmol/ml  vs  0.21±0.01  nmol/ml)   but   not   in  CAD  group.  Meanwhile,   for   vitamin  E   isomer,  α-
tocotrienol level was significantly lower only in PCAD patients as compared to control<45 
(0.31±0.04  μg/ml  vs  0.56±0.06  μg/ml).  However,  glutathione  peroxidase  activity  was  unchanged  
in all groups. 
 
Conclusion: Elevated plasma MDA level in PCAD indicates MDA could be a potential biomarker 
for the disease.  
 
Keywords: Premature CAD, atherosclerosis, oxidative status, CRP, antioxidants 
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Background: Development of living corneal stromal equivalent has gained much interest as 
alternative solution to shortage of corneal donors. This study aimed to construct a living 
bioengineered corneal stroma utilizing corneal fibroblasts seeded into the plasma only and 
mixture of plasma: collagen I gel-like scaffolds with polycaprolactone (PCL) carrier.  
 
Methods: Corneal   fibroblasts   from   the  New  Zealand  White   rabbit’s  cornea  were   isolated  and  
culture  expanded  in  Ham’s  F-12:  Dulbecco’s  Modified  Eagle’s  Medium  with  10%  foetal  bovine  
serum until passage 3. Biocompatibility of PCL carrier were analysed using MTT assay. Cells (5 
x 106)  were   then  mixed  with   rabbit’s   plasma  only   and  plasma:   collagen   I   (1:1   ratio)  mixture.  
Polymerization of both mixtures to form gel-like scaffolds was performed via addition of calcium 
chloride (1M) and thrombin. Both scaffolds were laid on top of PCL carrier as structural support. 
The viability of cells, thickness of the scaffold and percentage of degradation were analysed at 
day 14 post-fabrication.  
 
Results: MTT assay revealed viability of corneal fibroblasts was more than 85% after 72 hours 
of PCL leachate exposure. Histological analysis showed the corneal fibroblasts were sparsely 
distributed into both scaffolds with the thickness of around 800 µm at the initial day of experiment. 
After 14 days, the plasma only scaffold showed 42% degradation of the corneal stromal thickness 
compared to only 29% in the mixed plasma: collagen I scaffolds. Cells were well distributed with 
new extracellular matrix produced and the thickness of the corneal stromal equivalent utilizing 
plasma: collagen I scaffolds was similar to the native corneal stroma. 
 
Conclusion: Mixed plasma: collagen I gel scaffolds with PCL carrier exhibited favourable 
scaffold for the development of living corneal stromal equivalent. These scaffolds can be used to 
develop a living bilayer corneal equivalent with the incorporation of stratified corneal epithelial 
cells superficial to the corneal stromal equivalent.  
 
Keywords: Corneal fibroblasts, corneal stromal equivalent, plasma  
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Background: The purpose of this study is to evaluate whether rats with sustained renal 
hypertension have a high risk of diabetes mellitus, and to define the underlying mechanisms. 
 
Methods: Two-kidney, one-clip hypertensive (2K1C) rats were used over a six-month post-
surgical study period. Oral glucose tolerance test (OGTT) was impaired and pancreatic blood flow 
was decreased in 2K1C rats. The number of pancreatic islets and the size of pancreatic beta-cells 
to beta-cells were markedly decreased in 2K1C rats, as was the basal insulin level in plasma. 
Insulin secretion in response to high glucose in isolated islet cells from 2K1C rats was also lower 
compared to sham rats.  
 
Results: The levels of oxidative markers such as H2O2, advanced glycation end products, and 8-
hydroxydeoxyguanosine as well as NADPH oxidase-4 expression in pancreatic tissues were 
increased in 2K1C rats. These parameters observed in 2K1C rats were improved by the treatment 
with captopril (50 mg/kg/day) for 3 month. Treatment with a-lipoic acid (100 mg/kg/day) also 
showed similar effects on OGTT, pancreatic dysfunction and oxidative markers to captopril 
without change in high blood pressure.  
 
Conclusion: These findings indicate that chronic vasoconstriction induced by sustained renal 
hypertension may cause a reduced pancreatic blood flow and an increased oxidative stress, and 
lead to pancreatic dysfunction.  
 
Keywords: Oxidative stress, pancreatic beta cells, pancreatic blood flow, renal hypertensive rats 
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Background: Resveratrol is a naturally occurring polyphenol that provides a number of anti-
ageing health benefits including cancer prevention.  
 
Methods: To identify gene expression patterns with resveratrol on colon cancer cells, we used 
genome wide transcriptome analysis (HCT116).  
 
Results: Statistical analyses of gene expression data from resveratrol treated cells revealed that 
1573 genes were significantly upregulated, while 1284 genes were down-regulated. Resveratrol 
treatment significantly suppressed the expression of cell cycle regulators (AURKA, AURKB, 
Myc, and CCNB1) by gene network analysis. In validation experiment, resveratrol inhibited 
growth of HCT116 cells in a dose-dependent manner and resulted in a significant inhibition of 
colony formation in HCT116 cells. Cleaved-PARP, cleaved-caspase-3 and -9 protein levels were 
significantly increased in a dose dependent manner by resveratrol treatment.  
 
Conclusion: System level characterization of our findings suggests that AUKRKA, AURKB, 
Myc, and CCNB1, which are major genes involved in cell cycle regulators, were significantly 
down-regulated by resveratrol treatment in colon cancer cells.  
 
Keywords: Resveratrol, colon cancer cells, cell cycle regulators, gene expression profiling 
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Background: Glucoraphasatin (4-methylthio-3-butenyl) or known as GRH is a type of 
glucosinolates which is present abundantly in the plants of Brassicaceae family. It is believed to 
lower cancer risk by modulating the activity of xenobiotic metabolizing enzymes and by affecting 
vital cellular mechanisms of cancer development. Glucosinolates are classified as secondary plant 
metabolite which contains sulphur and nitrogen.  
 
Methods: GRH has been purified from sprouts of Raphanus sativus L. The cytotoxicity was 
determined using MTT assay for 24, 48 and 72 hours of incubation. The results obtained however 
showed that glucosinolate did not indicate IC50 values at all incubation periods. Thus, an enzyme 
known as myrosinase was added into the GRH. The reaction between GRH and myrosinase 
converts GRH into a product known as Glucoraphasatin-Isothiocyanate (GRH-ITC).  
 
Results: The IC50 values for the incubation of GRH-ITC towards MCF-7 at 24, 48 and 72 hours 
incubation were 9.84 ± 0.55 µM, 9.64 ± 0.24 µM and 5.61 ± 0.23 µM, respectively. In the 
morphological assessment of apoptosis i.e. AO/PI staining, TUNEL assay and DAPI staining, 
MCF-7 has shown significant morphological changes at different apoptosis stages such as cell 
shrinkage, DNA and nuclear fragmentation, cell blebbing and chromatin condensation. 
Meanwhile, using flow cytometry, GRH-ITC was shown to induce apoptosis on MCF-7 as the 
results showed significant distribution percentage at the different stages of apoptosis (early 
apoptosis, late apoptosis and necrosis). GRH-ITC was also discovered to arrest MCF-7 at 
SubG0/G1 phase.  
 
Conclusion: GRH-ITC showed an anti-cancer potential against human breast adenocarcinoma 
cell line, MCF-7 through induction of apoptosis and cell cycle arrest.  
 
Keywords: Glucoraphasatin, MCF-7, cytotoxicity, apoptosis, cell cycle arrest 
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Tamoxifen Treatment and the Reduced Risk of Hyperlipidemia in Asian Breast Cancer 
Patients: A Population-Based Cohort Study 

 
Lim Y-P  

 
Department of Pharmacy, College of Pharmacy, China Medical University, Taichung, Taiwan 
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Background: Tamoxifen (TMX) is a standard endocrine therapeutic drug use to treat women with 
hormone-sensitive breast cancer, reducing mortality and morbidities. As an antioxidant and 
cardioprotectant, the association between TMX treatment and the risk of developing 
hyperlipidemia remain unclear.  
 
Methods: Records obtained from the Taiwan National Health Insurance Research Database for 
the period from January 2000 to December 2008 were used for this population-based cohort study, 
which included 41,726 breast cancer patients (28,266 patients received TMX and 13,460 did not). 
Four women without breast cancer were frequency matched by age and index-year with each 
breast cancer patient to form the control group. The main endpoint was developing hyperlipidemia 
during the follow-up. Hazard ratios (HRs) and 95% confidence intervals (CIs) were estimated 
using multivariate Cox proportional hazards regression analysis.  
 
Results: During a mean follow-up of 9 years, the breast cancer patients exhibited a rate of 
developing hyperlipidemia that was 6% less (adjusted HR = 0.94, 95% CI = 0.90–0.97) than that 
of the non-breast cancer control participants. Stratification by age group indicated that only 
women >= 55 years old diagnosed with breast cancer exhibited a significantly reduced risk of 
hyperlipidemia compared with the control group. Using two types of adjusted models, we 
observed that the TMX users (>= 55 years) consistently exhibited a significantly lower risk of 
hyperlipidemia than did the non-TMX users and control participants (adjusted HRs = 0.79 and 
0.82 from models 1 and 2, respectively). Within the 8-year follow-up period, both breast cancer 
patients with 366–1,500 and > 1,500 days of TMX therapy had significantly lower risks of 
hyperlipidemia, compared with patients with =< 365 days of TMX therapy (adjusted HR = 0.54, 
95% CI = 0.50–0.59; adjusted HR = 0.21, 95% CI = 0.18–0.24, respectively).  
 
Conclusion: In Asian breast cancer patients, TMX use was associated with reduced risks of 
hyperlipidemia. The underlying mechanism of this reduced risk remains unclear and requires 
larger studies to validate our observations.  
 
Keywords: Breast cancer, Tamoxifen (TMX), hyperlipidemia, population-based cohort study 
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Effect  of  TNF-α  on  Angptl4  (FIAF)  expression  in  HepG2  cells 
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of  Biochemistry,  Chonbuk  National  University  Medical  School,  Jeonju  561-712,  Republic  of  

Korea  3Department  of  Internal  Medicine,  Presbyterian  Medical  Center,   
Jeonju  560-  750,  Republic  of  Korea 

 

Background:  Elevated  triglyceride  levels  are  a  risk  factor  for  cardiovascular  disease.  The  most  
common  causes  of  high  triglycerides  are  obesity  and  poorly  controlled  diabetes.  Angiopoietin-
like  protein  4  (Angptl4),  also  known  as  fasting-induced  adiopogenic  factor  (FIAF),  is  a  metabolic  
factor   that   raises   plasma   triglyceride   levels   by   inhibiting   lipoprotein   lipase.   In   addition   to   its  
expression   in   white   adipose   tissue,   Angptl4   levels   are   also   high   in   the   liver.   Of   the   pro-
inflammatory  cytokines,  TNF-α  is  well  described  to  play  an  important  role  in  obesity  and  chronic  
inflammation.  This   study   aims   to   investigate   the   role   of  TNF-α   on  Angptl4   expression   using  
HepG2  cells  and  examine  the  involvement  of  mTOR  pathway. 

Methods:   TNF-α   was   added   in   HepG2   cells   and   Angptl4   expression   was   measured   by  
quantitative  RT-PCR  and  western  blotting.  The   expression  of  phosphorylated  mTOR  was   also  
determined. 

Results:  A  significant  increment  of  Angptl4  expression  in  HepG2  cells  was  observed  after  TNF-
α  treatment.  Meanwhile,  substantially  enhanced  mTOR  phosphorylation  was  found.  Co-treatment  
with   an   mTOR   inhibitor   decreased   the   TNF-α-induced  Angptl4   expression,   accompanied   by  
suppressed  mTOR  phosphorylation.   

Conclusions:  Our  results  suggest  that  TNF-α  directly  induces  Angptl4  expression  in  HepG2  cells,  
at  least  in  part,  through  the  activation  of  mTOR  pathway. 

Keywords:  TNF-α,  Angptl4,  HepG2   
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Brazilin  Induces  Apoptosis  through  Regulation  of  Heme  Oxygenase-1  by  mTor  in  Human  
Colon  Cancer  Cells 
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Background: Heme oxygenase-1 (HO-1) is an important anti-inflammatory and antioxidative 
enzyme, which is recognized as an important chemotherapeutic target of human cancers. Brazilin, 
the major component of Caesalpinia sappan L., is a natural red pigment used for histological 
staining, and it was shown various biological activities. The aim of the study was to evaluate 
whether brazilin has an anti-cancer effect and investigate the mechanism of its regulation in 
SW480 colon cancer cells. 
 
Methods: Cell viability was measured via MTT assays. And signaling pathway and functional 
assay were explored by flow cytometry (FACS) and Western blotting. 
 
Results: Brazilin showed dose- and time-dependent inhibition of cell viability, induction 
apoptosis, and reduction of heme oxygenase-1 expression. Inhibition of cell viability by brazilin 
was prevented by hemin but it was increased in ZnPP-treated cells. mTOR phosphorylation and 
inhibition of cell viability by torin1 were decreased by brazilin. In addition, the expression of HO-
1 was reduced in torin1-treated cells. Inhibition of viability, reduction of HO-1 expression and 
mTOR phosphorylation were also observed in Caco2 cells. 
 
Conclusion: These results demonstrate that reduction of HO-1 expression by brazilin is mediated 
through mTOR, and this inhibition induced apoptosis in colon cancer cells. 
 
Keywords: Brazilin, heme oxygenase-1, mammalian target of rapamycin (mTOR), apoptosis, 
colon cancer 
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Up-Regulation of Mir-129-5p by Suberoylanilide Hydroxamic Acid Enhances Lung 
Cancer Cell Death via Regulating Thioredoxin 
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Background: Suberoylanilide hydroxamic acid (SAHA) is a histone deacetylase (HDAC) 
inhibitor to have the anti-tumor effect via reactive oxygen species (ROS) generation. Glutathione 
(GSH) and thioredoxin (Trx) system are major antioxidant systems in the cells. Here, we evaluated 
the anti-growth effect of SAHA on lung cancer (A549, SK-LU-1, HCC-95, HCC-1588, NCI-
H460, NCI-H1299, Calu-6, HCC-33, NCI-H69) and normal lung (human small airway epithelial 
cells and human pulmonary fibroblast) cells in relation to ROS and Trx levels.  
 
Methods: Cell growth assay was measured by MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) and apoptosis was detected by annexin V-FITC/PI staining. The 
levels of mRNA and miRNA were determined by real-time PCR and the protein expression level 
was observed by western blotting. We used H2DCFDA and dihydroethidium for ROS detection. 
  
Results: SAHA inhibited the growth of lung cancer cells and apoptotic cell death in these cancer 
cells. In contrast, SAHA did not significantly inhibit the growth of normal lung cells and induce 
apoptotic cell death. Concerning the oxidative stress, SAHA increased ROS levels in lung cancer 
cells and induced GSH depletion. Moreover, it decreased the mRNA level of Trx1 in lung cancer 
cells. SAHA increased miR-129-5p  level  in  lung  cancer  cells.  Furthermore,  the  3’  UTR  region  of  
Trx1 was regulated by miR-129-5p. Treatment with miR-129-5p-mimic enhanced cell death in 
SAHA-treated Calu-6 cells.  
 
Conclusion: SAHA inhibited the growth of lung cancer cells via caspase-dependent apoptosis. 
The growth inhibition was related to the levels of Trx1 and miR-129-5p.  
 
Keywords: Lung cancer, thioredoxin, HDAC inhibitor, miRNA  
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Extracellular Oxidation Products of 3,5-Dicaffeoylquinic Acid Induce Cell Death and Cell 
Cycle Arrest on HCT 116 Cells 
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Lumpur, 2Biology Division, Centre for Foundation Studies in Science, University of Malaya, 

50603 Kuala Lumpur 
 
 
Background: 3,5-dicaffeoylquinic acid (DCQ) is widely accepted as antioxidant but have pro-
oxidant activity at high concentration. The aim of this study is to highlight the extracellular 
oxidative mechanisms of 3,5-dicaffeoylquinic acid in causing cell death and cell cycle effect on 
HCT 116 human colon carcinoma cells.  
 
Methods: Flow cytometry was used to determine the cytotoxic and cell cycle arrest effect of 
DCQ. Catalase, superoxide dismutase (SOD), and reduced glutathione were used to show the 
involvement of oxidation products in cytotoxicity and cell cycle arrest.  
 
Results: Cell death and cell cycle arrest on HCT 116 cells had been observed when treated with 
DCQ (at 1 mg/ml and 2 mg/ml). DCQ could undergo oxidation in the culture medium and generate 
H2O2 as well as green pigments (presumably quinone products). Addition of cell impermeable 
catalase and reduced glutathione could protect HCT 116 cells from cell death and cell cycle arrest 
effect of DCQ.  
 
Conclusion: High concentration of DCQ may provide beneficial cytotoxic and anti-proliferation 
effect for the prevention or treatment of colorectal cancer via extracellular oxidative mechanism.  
 
Keywords: 3,5-dicaffeoylquinic acid, hydrogen peroxide, quinone, HCT 116 cells, cytotoxic 
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The Anti-Cancer Effect of Ant-44 (Spermidine-Polyamine Conjugate) via Ornithine 
Decarboxylase Activity in K562 Cell Lines 

 A. Ghani R1, Phanstiel OV2, Wallace HM3 
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Chemistry, University of Central Florida, USA, 3School of Medicine & Dentistry, University of 

Aberdeen, UK 
 
 
Background: Many tumors undergo dysregulation of polyamine homeostasis and up-regulation 
of ornithine decarboxylase (ODC) activity, which can promote carcinogenesis. The polyamine 
conjugate has shown promising chemopreventive activity against a range of human tumor cell 
types, but little is known about the effect of this agent on leukemic cell lines. Here, we investigated 
whether inhibition of ODC by one of the polyamine anthracene conjugate, Ant 44, could 
contribute to the anti-cancer effect in human chronic myeloid leukaemic cells, K562.  
 
Methods: Ornithine decarboxylase activity was determined by liberation of CO2 from 14C-
labelled substrate, and polyamine levels were measured by HPLC.  
 
Results: It has been shown that Ant-44 caused a decreased in ODC activity in a time-dependent 
manner. In K562 cells, a treatment with Ant-44 caused a decrease in intracellular spermine and 
putrescine levels which contribute to the decreased in total polyamine concentration. In contrast, 
the spermine level is increased with the treatment of Ant-44. 
 
Conclusion: In conclusion, Ant-44 decreased ODC activity in the K562, and consequent decrease 
in putrescine and spermidine levels. However, perturbation of polyamine homeostasis leading to 
increases in intracellular spermine levels may contribute to a cytotoxic effect of the agent. The 
exact mechanism has not yet been elucidated, and the relevance of this observation to future 
chemopreventive strategies involving Ant-44 remains to be determined. 
 
 
Keywords: Polyamines, anti-cancer, ODC, K562, polyamine anthracene conjugate 
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Optimization of High-efficiency Transfection of SH-SY5Y in vitro  
Using eGFP Reporter Gene 
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Malaysia, UKM Medical Centre, Jalan Yaakob Latif, Bandar Tun Razak, Cheras, 
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Background: High expression of amyloid precursor protein (APP) is a hallmark of Alzheimer’s  
disease. The generation of a stable cell line expressing this protein provides a potential 
experimental model in studying the mechanism and disease intervention. The fusion of 
enhanced green fluorescence protein (eGFP) and APP 695 gene mediates direct visualization of 
cell to monitor gene expression. This study determined the optimum transfection of SH-SY5Y 
with plasmid pcDNA3-eGFP using Lipofectamine 3000 followed by establishment of stable cell 
line expressing wild type and mutant APP. 
 
Methods: Cloning of APP wt, APP Swe, and APP Swe/Ind in pcDNA3-eGFP, transfection using 
Lipofectamine 3000 and flowcytometry analysis were carried out to generate a stable cell line of 
SH-SY5Y-pAPP-eGFP by G418 sulfate antibiotic selection. 
 
Results: The alignment of DNA sequences of the three recombinant plasmids were around 100% 
when compared with the original Homo sapiens amyloid precursor protein (APP) transcript 
variant 3 sequence from GenBank. Further pAPP-eGFP plasmids verification using NotI 
restriction enzyme produced predicted band size of ~2000 bp hence indicated the successful 
construction of pAPP-eGFP. Transfection of SH-SY5Y with pcDNA3-eGFP showed higher 
efficiency (~30%) at 1:1 lipid to DNA ratio and low cell density (150 000 cells) for 48 hours 
incubation. More than 70% confluency prior transfection and extended incubation time up to 72 
hour post-transfection showed no significant increase in productivity. The optimized method was 
applied to transfect SH-SY5Y with pAPP-eGFP plasmids for generation of transient SH-SY5Y-
pAPP-eGFP. Stable SH-SY5Y-pAPP-eGFP was produced by G418 antibiotic selection and APP 
expression was confirmed using qRT-PCR quantification. 
 
Conclusion: The optimal transfection conditions was achieved at ~30% cell confluency at time 
of transfection, 2.5µg plasmid DNA and 3.75µl Lipofectamine 3000 Reagent (1:1 ratio of 
Lipofectamine 3000 Reagent:DNA) in 250µl Opti-MEM medium per well, with 48 hour 
incubation time. The APP overexpression cell line will provide a fundamental for the in vitro 
evaluation  of  APP  function  in  Alzheimer’s  disease. 
 
Keywords: High-efficiency transfection, SH-SY5Y, eGFP reporter gene  
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Background:  Platinum nanoparticles (PtNPs) are suggested to have antioxidant properties in 
reversing oxidative stress in human cancer lung cells. Therefore, we proposed the effect of PtNP 
to counteract the production of free radicals through protein kinase C (PKC) pathway in human 
adenocarcinoma lung cells (A549). 

Methods: This study was conducted to determine DNA damage caused by hydrogen peroxide 
(H2O2). A549 cells first induced with H2O2 and subsequently treated with PtNP. Dexamethasone 
was used as a positive control. Comet assay was performed to measure DNA strands break in the 
cells.  A  western  blot  was  performed  to  evaluate  protein  expression  of  PKCα. 

Results: Cells treated with PtNP reverse the oxidative damage caused by H2O2 and subsequently 
downregulate  PKCα  protein  expression.  The  effect  of  PtNP  in  reversing DNA damage was seen 
significantly low as compared to dexamethasone. 

Conclusion: PtNPs showed antioxidant properties by counteracting the H2O2 production and 
downregulating  PKCα  in  A549  cells.  Hence,  PKCα  is  suggested  to  be  activated  in  the  presence  
of H2O2.  

Keywords: Antioxidants, platinum nanoparticles, reactive oxygen species 
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Background: Hyperlipidaemia remains the major cause of cardiovascular disease (CVD) and 
atherosclerosis is predicted to become the leading cause of both death and disability worldwide 
by 2020. Recent findings in our laboratory showed that intake of Tamarindus indica fruit pulp led 
to a reduction of total cholesterol, low-density lipoprotein cholesterol and triglyceride levels in 
hypercholesterolaemic hamsters. However, the molecular mechanisms for these effects have yet 
to be fully deciphered. In addition, the in vivo response of T. indica fruit pulp extract from the 
perspective of proteomics has not been investigated.  
 
Methods: Proteomics approach using two-dimensional polyacrylamide gel electrophoresis (2-
DE) and MALDI-TOF/TOF MS techniques were carried out to obtain a better insight of the 
protein profiles of normal (n=10) and hypercholesterolaemic hamsters (n=10) treated with T. 
indica fruit pulp extract. The hamsters were treated with the plant extract for 10 weeks. Serum 
samples were used for analysis.  
 
Results: Administration of T. indica fruit pulp extract resulted in alteration of 7 proteins (p < 
0.05) including 3 that are involved in lipid metabolism (apolipoprotein AI, transthyretin and 
vitamin D-binding protein). The administration of T. indica fruit pulp extract to normal hamsters 
up-regulated the expression of transthyretin, apolipoprotein AI, antithrombin-III, alpha-2-HS-
glycoprotein and serotransferrin significantly. On the other hand, the expression of apolipoprotein 
AI, vitamin D-binding protein, antithrombin-III and serotransferrin were increased significantly, 
whereas cyclin-dependent kinase   inhibitor   2A’s   expression   was   reduced   significantly   in  
hypercholesterolaemic hamsters treated with T. indica fruit pulp extract.  
 
Conclusion: Proteomics analysis is a valuable tool to provide further insight into the molecular 
mechanism associated with the hypolipidaemic effects of T. indica fruit pulp. Alteration in 
expression of proteins involved in lipid metabolism suggests the potential role of T. indica fruit 
pulp as a cardioprotective agent.  
 
Keywords T. indica fruit pulp, hypolipidaemic, 2-DE, MALDI-TOF/TOF MS, lipid metabolism 
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The Identification of a Norisoprenoid from Pandanus leram 
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Background: In this study, a Pandanus species, scientifically known as Pandanus leram, was 
investigated. This plant is originated from Nicobar Islands, therefore, is also referred as Nicobar 
breadfruit.  

Methods: Subsequent to the leaves extraction by using chloroform, a separation procedure via an 
open silica column chromatography was performed. Hexane, chloroform, ethyl acetate and 
methanol were used as the mobile phases in a series of increasing solvent polarity. The thin layer 
chromatography (TLC) of an ultra-violet active compound was established. A brownish spot 
appeared, after the TLC plate was sprayed with anisaldehyde and mild heating (Rf = 0.65; mobile 
phase = CHCl3:EtOAc = 10:90). The chemical structure of a norisoprenoid, was later established 
by Nuclear Magnetic Resonance (NMR) spectroscopy and comparison of its proton and carbon 
NMR chemical shifts with the literature.  

Results: It was found that this megastigmane sesquiterpene was identified as vomifoliol, 
synonymous to blumenol A.  

Conclusion: This is the second report of vomifoliol from Pandanus, following its first isolation 
from Pandanus simplex. 

Keywords: Norisoprenoid, pandanus leram, silica column chromatography, thin layer 
chromatography 
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Background: Superoxide dismutase (SOD) is a promising candidate for the treatment of a wide 
variety of oxidative stress mediated diseases. One of potential SOD is from Citrus limon, an 
antioxidant enzyme that has wide range pH stability and is stable to digestive enzymes makes it 
suitable for oral delivery. However, it is limited by poor bioavailability due to low intestinal 
epithelial permeation. In this study SOD of Citrus limon was fused with gliadin peptide51-70 
(LGQQQPFPPQQPYPQPQPF) to increase its membrane permeability. The goal of this study was 
to produce highly purified, soluble recombinant for characterization and stability studies. 
 
Methods: The SOD was constructed with N-terminal histidine tag and gliadin peptide 51-70 using 
genetic engineering approach. The codon optimize coding sequence was inserted into an 
expression vector, pET-16b and cloned in Escherichia coli. The SOD-gliadin was overproduced 
in E. coli BL21(DE3) and purifed using a Nickel-agarose affinity column. The SOD activity was 
determined at various pHs by zymography using riboflavin and nitro blue tetrazolium. 
 
Results: Our results showed that the SOD - Gliadin was produced as inclusion body when 
cultured at 37ºC. However, when overproduced at 19ºC overnight, the amount of soluble SOD 
was increased significantly with yield of 33.1 mg per Liter of culture when determined by ImageJ 
software using bovine serum albumin as standard. The zymography results showed that the 
addition of gliadin peptide to SOD C. limon preserved the dismutase activity and the protein fusion 
was stable at pH 2-10.  
 
Conclusion: In conclusion, we report the construction, cloning of open reading frame encoding 
for SOD-gliadine 51-70 protein fusion in E. coli and expression, purification and partial 
characterization of the active enzyme.   
 
Keywords: SOD Citrus limon, gliadin peptide 51-70, Escherichia coli, codon optimization  
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