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Message 

Prof. Okezie I Aruoma, MBA, PhD, DSc CChem FRSC MIoD 
School of Pharmacy and Biomedical sciences, 

University of Long Beach, Long Beach, California, USA 

On behalf of the organizing committee, I extend a warm welcome to our delegates who have come from all corners of the 
continents to attend the 9th International Conference of Society of Free Radical Research-Africa and the 4th International 
Conference of International Association of Medical & Biomedical Researchers. The conference theme Translational 
Science and Drug Discovery: Impact on Health, Wellness, Environment and Economics, is of major importance in the 
trend to engage stakeholders in the health and welfare of consumers. Facilitating capacity development to meet 
requirements for health and wellness can be contextualized by evaluation of sustainable technology, supply and access of 
food (sustainable nutrition), ensuring the availability of trained personnel, engendering greater communication among 
scientists, empowering education outreach for the management of communicable and non-communicable diseases, supply 
and access of medicines and medical devices. There is need to bridge competency transfer in the USA, Europe, China, 
Africa, Caribbean and the Pacific Island Countries and foster international development, capacity building, cooperation in 
scientific education and research. This will work towards rebuilding the image of African science by encouraging 
biomedical, biotechnology, environmental and agricultural research. Increased biotechnology research and development 
would inextricably contribute to stemming the increasing prevalence of diseases and infections in the global community as 
well as the management of livestocks and food security. 
This nicely leads to the following aspects that have been deliberately reproduced due to their importance for our purpose: 
The excerpts of the outcome document of the United Nations Conference on Sustainable Development (Rio+20), “The 
future we want”, reads “We recognize that people are at the center of sustainable development and, in this regard, we 
strive for a world that is just, equitable and inclusive, and we commit to work together to promote sustained and inclusive 
economic growth, social development and environmental protection and thereby to benefit all.” The United Nations 2015 
Sustainable Development Goals include Goal 1, end poverty in all its forms everywhere; Goal 2, end hunger, achieve food 
security and improved nutrition, and promote sustainable agriculture; Goal 3, ensure healthy lives and promote wellbeing 
for all at all ages; Goal 4, ensure inclusive and equitable quality education and promote lifelong learning opportunities for 
all; Goal 5, Achieve gender equality and empower all women and girls; Goal 6, ensure availability and sustainable 
management of water and sanitation for all; Goal 7, ensure access to affordable, reliable, sustainable, and modern energy 
for all; Goal 8, promote sustained, inclusive, and sustainable economic growth, full and productive employment, and 
decent work for all; Goal 9, build resilient infrastructure, promote inclusive and sustainable industrialization, and foster 
innovation; Goal 10, reduce inequality within and among countries; Goal 11, make cities and human settlements inclusive, 
safe, resilient, and sustainable; Goal 12, ensure sustainable consumption and production patterns; Goal 13, take urgent 
action to combat climate change and its impacts; Goal 14, conserve and sustainably use the oceans, seas, and marine 
resources for sustainable development; Goal 15, protect, restore, and promote sustainable use of terrestrial ecosystems, 
sustainably manage forests, combat desertification, and halt and reverse land degradation and halt biodiversity loss; Goal 
16, promote peaceful and inclusive societies for sustainable development, provide access to justice for all, and build 
effective, accountable, and inclusive institutions at all levels; and Goal 17, strengthen the means of implementation and 
revitalize the global partnership for sustainable development. 
While there is prominence for health in the new goals agenda, embracing a strategy for their implementation must not lose 
sight of revitalizing the awareness of global natural food resources and, advancing their utilization in global communities to 
ensure poverty alleviation through sustainable agricultural practice, disease control, enriched lifestyle and wellness. 
Sustainable world unity can be the best driver to realizing the UN’s 2015 Sustainable Development Goals. One of the 
goals above, just like our conference theme, speaks of ensuring healthy lives and promoting wellbeing for all at all ages. 
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ARCHIVES of Medical and Biomedical Research 
Message 

Prof Theeshan Bahorun, PhD, G.O.S.K 
ANDI Centre of Excellence for Biomedical and Biomaterials Research 

University of Mauritius, Mauritius 

 
May I on behalf of myself, the Society for Free Radical Research-Africa (SFRR-Africa) and the International Association 
of Medical and Biomedical Researchers (IAMBR) welcome you all to this International conference in the heavenly “décor” 
of Mauritius. This makes me quote what Mark Twain said in 1896 "God first made Mauritius and from it, he created 
Paradise". I hope that over and above this conference, the international delegates will have the opportunity to make the 
most of the island.  
SFRR-Africa represents Africa within the International Society for Free Radical Research and it has during the past years 
made great efforts to integrate and transfer competency in advanced scientific and medical research. It has so far organized 
8 international conferences, the last two being in collaboration with the African Forum for Health Sciences/African 
Rotavirus Network (2008) and Walter Sisulu University (2011). This year, SFRR-Africa is pairing with IAMBR, which has 
held 3 international meetings on medical research from 2012-2014. These joint collaborations have proved to be most 
effective and successful in the context of limited financial resources. They indeed pave the way for other collaborative 
ventures. 
This year, the main conference theme is “Translational Science and Drug discovery” which is geared towards innovation in 
health-related research with a broad range of topics. Some 96 papers, depicting novel research, have been reviewed for oral 
and poster presentations and this number is self-evident of the determination to strengthen research capacity within Africa 
and Island states and fostering international development, capacity building, scientific networking and cooperation in 
scientific education and research. Africa needs a consistent strategic vision for research and capacity building that would 
help the setting up of sustainable infrastructure and benefit its emerging scientists. To this end, I reiterate that intense 
constructive lobbying exercises should be maintained to convince policy makers of the importance of research investments 
and the potential of the young generation of scientists.  
Despite our limited resources SFRR-Africa and IAMBR have spared no efforts to encourage and support the participation 
of students by waiving or reducing registration fees and providing accommodation. This initiative, consistent with the 
objectives of both societies, has surely been of help to our emerging scientists to gain necessary exposure for their 
scientific outputs. I will here seize the opportunity to thank all our national and international sponsors without whom this 
event would not have been possible to organize. 
My final words go to my organizing committee who has been working relentlessly for months now to make this 
conference happen. 
 
 



 

	
   	
  Arch	
  Med	
  Biomed	
  Res,	
  Vol2,	
  No1-­‐3,	
  January-­‐July	
  2015	
  |	
  http://www.iambr.info/AMBR	
  
	
    

ARCHIVES of Medical and Biomedical Research 
Message 

Prof. Arun Kumar Agnihotri, MBBS, MD 
SSR Medical College, 
Belle Rive, Mauritius 

 

The International Association of Medical and Biomedical Researchers (IAMBR) has continued to move on in its mandate 
to foster medical and biomedical research through scientific meetings. IAMBR has been involved in organizing 
international conferences since 2012. This year, IAMBR is tagged with the Society for Free Radical Research-Africa 
(SFRR-Africa) to organize this international conference on ‘Translational Science and Drug Discovery - Impact on Health, 
Wellness, Environment and Economics’. The members of the two associations, friends and partners from within Africa 
and around the world will share their experience, knowledge and practical aspects in health related medical and biomedical 
research with a broad range of topics. 
Our panel of invited speakers including international authorities from 4 continents and 10 countries will enlighten us with 
their great experience around the themes of this conference. It is a golden opportunity for us to mingle and interact with 
them. The organizing committee has put up a conference program with plenary sessions on ‘oxidative stress, natural 
products, traditional medicine, cancer, molecular nutrition and drug development, oral presentations, a special session on 
‘Non-human Primate Contributions to Biomedicine’ hosted by Bioculture Ltd and a poster session. 
We welcome all the delegates and greatly acknowledge their overwhelming response to this international conference, and 
wish our international delegates to have a nice stay in Mauritius. I am sure that this conference would provide a conducive 
forum for healthy deliberations and interactions between diverse scientific and clinical disciplines, and that the 
international participants will be charmed by the warm and enthusiastic Mauritian hospitality. 
My sincere gratitude goes to Prof Okezie I Aruoma, Chairman of SFRR Africa and Prof Theeshan Bahorun, President of 
SFRR Africa for their continued support and guidance.  
Finally, I would like to also thank all the members of my organizing committee, who have put all their efforts for the 
success of this conference. 
Enjoy the congress! 
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ARCHIVES of Medical and Biomedical Research 
Message 

Dr. Vidushi S Neergheen-Bhujun, PhD 
ANDI Centre of Excellence for Biomedical and Biomaterials Research 

University of Mauritius, Mauritius 

 

On behalf of the organising committee, I am delighted to welcome delegates from all over the world to the 9th 
International Conference of Society of Free Radical Research-Africa organized jointly with the International Association of 
Medical & Biomedical Researchers. This conference is entirely dedicated to recent developments in Translational Science 
and Drug Discovery and I am confident that it will prove to be an exciting forum. 
This year again, the primary focus of the conference is very much in line with its aims and objectives of addressing 
research endeavors with a view to improving health in Africa while fostering international collaboration for capacity 
building in scientific medical and biomedical research.  The theme of this conference will address the impact of 
translational science and drug discovery on health, wellness, environment and economics.  The increased attention to 
translational science is opportune for Africa given the numerous health challenges it has had to face recently. Thus, it is 
expected that this conference will spearhead the discussion on translational approaches that may, amongst others, greatly 
accelerate the process of transforming laboratory discoveries into potential treatments. 
The organising committee received a large number of abstracts for oral and poster presentations, many of which were of a 
very high quality. As the Secretary of the organizing committee, I would like to thank all the authors for their enthusiasm 
and wish to express my gratitude to the scientific committee for their painstaking work and the time devoted to the 
evaluation process. This year, we are giving the opportunity to young investigators not only to present their original 
research but also to win the Young Investigators Award, sponsored by the journal Archives of Biochemistry and 
Biophysics. 
The conference committee has put together a truly unique program that addresses the cutting edge research in translational 
science and drug discovery. In this respect, I urge you all to make maximum use of the platform being provided to you by 
this conference to share and discuss your research. 
I hope that the conference will prove to be an inspiring and truly transformative experience for you. 
On behalf of SFRR-Africa, I extend my hand of friendship and welcome you to Mauritius. 
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Translational Science and Drug Discovery: Impact on health, wellness, environment and economics 
Arun K Agnihotri, Theeshan Bahorun, Sushil Dawka, Smriti Agnihotri, Ranjeet Bhagooli, Deena Ramful-
Baboolall, Vidushi S Neergheen-Bhujun, Okezie I Aruoma 

1 - 2 

  
Conference Abstracts  
 

 

The concept of oxidative stress in biology and medicine 
Helmut Sies 

3 

  
Local and systemic oxidative stress control inflammation in bullous pemphigoid, a skin auto-immune 
disease 
Frank Antonicelli 

4 

  
Oxidative Stress in type 2 diabetes – Focus on the Role of AGEs 
Emmanuel Bourdon 

5 

  
miRNA in resolution of inflammation: Small players with big role 
Sashwati Roy 

6 

  
Redefining traditional profiles in chemical pathology: Incorporating the antioxidant hypothesis 
John Anetor 

7 

  
Safety and Efficacy of a Novel, Patented Trigonella foenum-gracium seed extract (Furocyst) in Polycystic 
Ovary Syndrome in female subjects 
Debasis Bagchi, Anand Swaroop, Pawan Kumar, Manashi Bagchi 

8 

  
Rooibos: the human perspective 
Jeanine Marnewick 

9 

  
Bioefficacy of non-edible parts of Punica granatum: From antioxidant, antibacterial to apoptotic 
inducing effects 
VS Neergheen-Bhujun, N Rummun, J Somanah, S Ramsaha, T Bahorun, Y Kiraz, Y Baran 

10 
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New targets for therapeutics in osteoarthritis: Marine compounds and Gla rich proteins 
DC Simes, S Cavaco, CSB Viegas, R Costa, MS Rafael, R Laires, V Marques, AV Coelho, C De los Reyes, E 
Zubía 

11 

  
African traditional medicinal plants and the management of chronic diseases 
Olatunde Farombi 

12 

  
DNA damage induced by oxidative stress in hepatic iron overload disease, esophageal and prostate 
cancers 
KS Mossanda, OF Maseko, GA Asare, GR Gaudji, HF Joubert, MC Kew, AM Segone 

13 

  
Efficacy of a Novel Pygeum Extract (CR002) on testosterone-induced Benign Prostatic Hyperplasia 
(BPH) in male Wistar rats 
Manashi Bagchi, Anand Swaroop, Pawan Kumar, Debasis Bagchi 

14 

  
Neem seed kernel synthesized silver nanoparticles against Anopheles stephensi and Plasmodium falciparum 
K Murugan, C Panneerselvam, D Amerasan, A Priya 

15 

  
Cancer – The emerging global threat 
Roy Jensen 

16 

  
Targeting prolactin receptor: New anti-psychotic approach to suppress cancer stem cells 
Shrikant Anant 

17 

  
Anti-inflammatory, proresolving, and cancer chemopreventive effects of docosahexaenoic acid 
Young-Joon Surh 

18 

  
Biomarker testing for ER/PR/HER-2 receptor status in female breast cancer cases in the Republic 
of Mauritius 
SS Manraj, NJS Fauzee, U Ramsamy, M Manraj, A Mohith 

19 

  
Genomics and Human Health: A complex mechanism for wellness 
Okezie I Aruoma 

20 

  
Bilirubin metabolism in the development and prevention of chronic diseases: antioxidative effects 
and beyond 
Karl Heinz Wagner 

21 
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Treating the Cognitive and Social Dysfunction Effects of Type 2 Diabetes 
Joseph Indelicato 

22 

  
Sugar and hearts and all things not so nice 
Faadiel Essop 

23 

  
Nano-drug formulations and combinations with bioactive compounds/phytochemicals 
R Jeetah, A Veeren, A Bhaw-Luximon, D Jhurry 

24 

  
Photodynamic therapy – past, present and future 
SP Songca, OS Oluwafemi 

25 

  
Membrane progestin receptor (mPR) a possible target for new drugs 
T Tokumoto, MD Babul-Hossain, J Wang, T Miyazaki 

26 

  
Green synthesis, characterization and application of semiconductor and silver nanostructures 
OS Oluwafemi, SP Songca 

27 

  
Screening and detection of mutations in exon1 and exon6 region of ext1 gene of a multiple 
hereditary exostoses affected proband 
Ajit Gangawane 

28 

  
A brief history of primate research: Global health improvements and ethical challenges 
Paul Honess 

29 

  
Free radical biology in the service of animal welfare 
Paul Honess 

30 

  
The biodiversity of Mauritius and impact resulting from anthropogenic activities including 
introduction of alien pest species such as the long-tailed macaque, Macaca fascicularis 
Vincent Florens 

31 

  
The high value of long-tailed macaques (Macaca fascicularis) of Mauritian origin in biomedical research 
Nada Padayatchy 

32 
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Kolaviron resolves influenza virus-induced pulmonary and splenic cytopathic/pathologic assault by 
restoring inflammation and redox perturbation 
IO Awogbindin, DO Olaleye, EO Farombi 

33-34 

  
Marine natural products research at UCT: Exploring the chemical diversity and biomedicinal 
potential of Southern African marine invertebrates 
Suthananda N Sunassee 

35 

  
Benzo(a)Pyrene triggers key players of early cellular and molecular events of colon carcinogenesis in 
mice 
BO Ajayi, IO Adedara, EO Farombi 

36 

  
Is nutrition education effective in promoting dietary quality, fruit and vegetable intake among 
Mauritian adults? 
Y Dunneram, D Pem, R Jeewon 

37 

  
Synthesis of carbon nanotubes and its application 
U Ray, S Sarkar, S Ray, U Ray, D Banerjee 

38-39 

  
Validation of a manual oxygen radical absorbance capacity assay in accordance with ISO 17025 
technical requirements 
OL Parbhunath, F Rautenbach, G Davison, JL Marnewick 

40-41 

  
Screening and detection of mutations in exon1 and exon6 region of ext1 gene of a multiple 
hereditary exostoses affected proband 
GE Okuthe, B Siguba, OS Oluwafemi, SP Songca 

42-43 

  
A fuzzy mathematical framework to medical diagnosis 
K Dookhitram, RK Tripathi, V Raich, YD Tangman, SK Dalal 

44-45 

  
Bio-mining the medicinal treasures of the Mauritian sea: An unexplored reservoir of anti-bacterial, 
anti-oxidative and anti-proliferative agents from four shallow water Mauritian sponge species 
R Beesoo, VS Neergheen-Bhujun, R Bhagooli, T Bahorun 

46-47 
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Rooibos (Aspalathus linearis) offers protection against ischemia/reperfusion injury in isolated perfused 
rat hearts 
DJ Bester, WG Pantsi, ZZ Ntsunguzi, JL Marnewick 

48 

  
The effects of Tulbaghia violacea Harv on blood glucose and antioxidant status in streptozotocin 
induced diabetic rats 
KM Joseph, K Moodley, I Mackraj 

49 

  
The antioxidant capacity and bioavailability of rooibos (Aspalathus linearis) flavonoids in human 
plasma following an acute dose of a fermented rooibos supplement 
LV Westhuizen, DJ Bester, F Rautenbach, SHE Davies, S West, S Taliep, JL Marnewick 

50 

  
Phytochemical analysis and in vitro bioactivity of Aloe species endemic to South West Indian Ocean 
Islands 
L Lallemand, H Rim, G Stanislas, L Gence, C Frechina, D Narrain, I Grondin, C Lavergne, H Kodja, T 
Bahorun, M Cesari 

51-52 

  
Influence of glycation of albumin on its binding properties to Liraglutide and Detemir, two drugs 
classically used in the treatment of diabetes 
AG Soudahome, P Giraud, A Catan, P Rondeau, A Guérin-Dubourg, X Debussche, J Couprie 

53 

  
Phytochemical screening and antibacterial evaluation of aqueous and organic solvent-extracts of 
Bidens pilosa L. (Asteraceae) 
C Njume, MG Bomkazi, G Grace, IG Nomalungelo 

54 

  
Morinda citrifolia fruit extracts modulates H2O2- induced oxidative stress in human liposarcoma 
SW872 cells 
Z Ruhomally, J Somanah, T Bahorun, VS Neergheen-Bhujun 

55 

  
The effects of multivitamin-multimineral supplementation in the spontaneously hypertensive rat 
model 
RU Höfler, ML Channa, A Nadar 

56 

  
Mushrooms in the fight against cancer: Biochemical and Molecular Evidence 
S Ramsaha, VS Neergheen-Bhujun, S Verma, A Kumar, RK Bharty, AK Chaudhary, P Sharma, PH Futty-
Beejan, K Kyung-Sun, T Bahorun 

57-58 
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An elicitation study of the condom use behavior and intentions of migrant youth in South Africa 
J John-Langba, A Tantoh 

59 

  
A fuzzified quantitative methodological approach for environmental health assessment 
C Bokhoree, St F Olivier 

60 

  
Simple green synthesis of water-soluble type II CdTe/CdSe nanoparticles and their use in cellular 
imaging 
V Ncapayi, OS Oluwafemi, SP Songca, T Kodama 

61 

  
High-density lipoproteins: more than cholesterol transporters 
Olivier Meilhac 

62 

  
Kolaviron, a biflavonoid of Garcinia kola seed mitigates ischemic/reperfusion injury by up-regulation 
of pro-survival and down-regulation of apoptotic signaling pathways 
AA Oyagbemi, DJ Bester, AJ Esterhuyse, EO Farombi 

63 

  
Photo-physiological and biochemical basis of thermo-tolerance in four scleractinian corals exhibiting 
differential bleaching susceptibility from Okinawa, Japan 
R Bhagooli, I Yakovleva 

64 

  
Seropositivity and associated differences in infecting strains and biomolecular risk markers suggest 
for a role for Helicobacter pylori in non-communicable diseases in Mauritius 
SD Biranjia-Hurdoyal, SP Seetulsingh-Goorah 

65 

  
To evaluate the relationship of nutritional status with outcomes of simple diaphysel tibial fractures 
and CYR61 
A Singh, S Ali, AA Mahdi, RN Srivastava 

66 

  
CYR61: A marker to predict early the healing outcomes of diaphysel tibial fractures 
A Singh, S Ali, AA Mahdi, RN Srivastava 

67 

  
In vitro antibacterial, antioxidant and free radical scavenging activities of fractions of Funtumia africana 
(benth.) Stapf. Leaf extract 
B Amos-Tautua, O Ajileye, A Alayande, I Olawuni, S Ndoni, O Fadare, A Onigbinde, O Oluwafemi, S Songca 
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The	
  continuous	
  interplay	
  between	
  an	
  individuals’	
  genetic	
  makeup	
  
and	
   the	
   external	
   environment	
   can	
   be	
   critical	
   to	
   the	
   outcome	
   of	
  
therapy,	
   successful	
   management	
   of	
   disease	
   condition,	
   proper	
  
maintenance	
   of	
   health	
   and	
   wellness.	
   While	
   medicine	
   and	
   its	
  
practice	
   in	
   disease	
   management	
   continues	
   to	
   advance,	
   the	
  
context	
   of	
   personalized	
   medicine	
   approach	
   presents	
   a	
   tailored	
  
health	
   care	
   to	
   optimally	
   cater	
   for	
   the	
   specific	
   needs	
   of	
   an	
  
individual.	
   Whilst	
   the	
   study	
   of	
   pharmacogenetics	
   is	
   mainly	
  
focused	
   on	
   genetic	
   causes	
   of	
   individual	
   variations	
   in	
   drug	
  
response,	
  pharmacogenomics	
  more	
  broadly	
  involve	
  genome-­‐wide	
  
analysis	
  of	
  the	
  genetic	
  determinants	
  of	
  drug	
  efficacy,	
  toxicity	
  and	
  
the	
  ability	
  to	
  properly	
  metabolize	
  foods.	
  
The	
   fact	
   that	
   pharmacogenomics	
   connects	
   genotype	
   to	
   patient-­‐
specific	
   treatment	
   intrinsically	
   implies	
   that	
   individuals	
   have	
  
variations	
   in	
   the	
   composition	
   of	
   their	
   genetic	
   characteristics	
  
(factored	
  on	
  strategies	
  that	
  embrace	
  testing	
  for	
  candidate‐genes	
  
and	
  genome‐wide	
  association)	
  that	
  will	
  affect	
  the	
  availability	
  of	
  
functional	
   proteins,	
   which	
   ultimately	
   impacts	
   upon	
   functional	
  
homeostasis	
  and	
  the	
  outcome	
  of	
  drug	
  therapy.	
  Primary	
  candidate	
  
genes	
   include	
   those	
   encoding	
   for	
   drug	
   receptors,	
   metabolizing	
  
enzymes,	
  and	
  transporters.	
  However,	
  a	
  selection	
  of	
  optimal	
  drug	
  
therapies	
  may	
  also	
   involve	
  disease	
   susceptibility	
   genes	
   indirectly	
  
affecting	
  drug	
  response.	
  Adverse	
  drug	
  reactions	
  remain	
  one	
  of	
  the	
  
leading	
  causes	
  of	
  death	
  globally	
  and	
  the	
  causes	
  for	
  the	
  reactions	
  
may	
   include	
   product	
   defects,	
   medication	
   errors,	
   differences	
   in	
  
drug	
  exposure,	
  and	
  potentially	
  genomic	
  dispensations.	
  
Nutritional	
   genomics	
   aims	
   to	
   develop	
   a	
   rational	
   means	
   to	
  
optimize	
   nutrition	
   through	
   the	
   identification	
   of	
   the	
   person’s	
  
genotype	
  and	
  this	
  defines	
  the	
  relationship	
  between	
  nutrients	
  and	
  
human	
  health.	
   Individuals	
   cannot	
   change	
   their	
   genetics	
  but	
   they	
  
can	
   eat	
   the	
   right	
   foods	
   to	
   support	
   genetic	
   predispositions,	
   take	
  
the	
   right	
   supplements	
   to	
   support	
   gene	
   variations,	
   and	
   promote	
  
normal	
  cell	
  function	
  and	
  structure.	
  Indeed,	
  poor	
  diet	
  can	
  be	
  a	
  risk	
  
factor	
   of	
   disease.	
   Thus	
   adapting	
   food	
   and	
   nutritional	
   intake	
   to	
  
individual	
   needs,	
   depending	
   on	
   the	
   individual	
   lifestage	
   and	
  
lifestyle	
  can	
  be	
  considered	
  as	
  a	
  strategy	
  for	
  optimizing	
  health	
  and	
  
for	
   disease	
   prevention.	
   Herein,	
   the	
   advancement	
   in	
   the	
   use	
   of
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pharmacogenomics	
   technology	
   should	
   be	
  
well	
   defined	
   and	
   embrace	
   diagnostic,	
  
prognostic	
   and	
   predictive	
   characteristics.	
  
The	
   human	
   body	
   is	
   able	
   to	
   deal	
   with	
  
chemical	
  entities	
   irrespective	
  of	
  their	
  origin	
  
and	
   the	
   pharmaceutical	
   terms	
   “absorption,	
  
distribution,	
   metabolism,	
   and	
   excretion”	
  
have	
   their	
   equivalents	
   where	
   biomarkers	
  
are	
  concerned.	
  
A	
  patient’s	
  genetics	
  are	
  consulted	
  only	
  for	
  a	
  
few	
   diagnoses	
   and	
   treatment	
   plans.	
   The	
  
limitations	
   of	
   doctors	
   to	
   have	
   in	
   access	
   to	
  
their	
   patients’	
   genomes	
   reside	
   in	
   the	
  
context	
  that	
  only	
  a	
  small	
  percentage	
  of	
  the	
  
genome	
   could	
   be	
   used	
   because	
   such	
   data	
  
comes	
  from	
  association	
  studies,	
  which	
  tend	
  
to	
   identify	
   variants	
   with	
   small	
   effect	
   sizes	
  
and	
  have	
  limited	
  applications	
  to	
  healthcare.	
  
Individuals	
   have	
   variations	
   in	
   the	
  
composition	
  of	
   their	
   genetic	
   characteristics	
  
(factored	
  on	
  strategies	
  that	
  embrace	
  testing	
  
for	
   candidate	
   genes	
   and	
   genome‐wide	
  
association)	
   that	
   will	
   affect	
   the	
   availability	
  
of	
   functional	
   proteins,	
   which	
   ultimately	
  
impacts	
   functional	
   homeostasis	
   and	
   the	
  
outcome	
  of	
  drug	
  therapy.	
  
Whilst	
  the	
  promise	
  of	
  pharmacogenomics	
  in	
  
global	
  healthcare	
  needs	
  the	
  identification	
  of	
  
suitable	
   targets	
   for	
   drug	
   discovery	
   and	
  
development,	
  it	
  is	
  now	
  becoming	
  apparent,	
  
that	
   there	
   is	
   a	
   need	
   to	
   ensure	
  
pharmacogenomic	
   literacy.	
   The	
   net	
  
outcome	
   is	
   that	
   nutritionists,	
   dietitians,	
  
physicians,	
   nurses,	
   pharmacists	
   and	
   all	
  

healthcare	
   professionals	
   will	
   have	
   the	
  
knowledge	
  base	
  to	
  both	
  counsel	
  and	
  advise	
  
patients.	
   The	
   vein	
   is	
   to	
   provide	
   individuals	
  
with	
  lifestyle	
  recommendations,	
  particularly	
  
in	
  health	
  and	
  nutrition,	
  which	
  will	
  help	
  them	
  
to	
   enjoy	
   the	
  highest	
   possible	
   quality	
   of	
   life	
  
and	
   wellness.	
   This	
   was	
   the	
   basis	
   for	
  
convening	
   the	
   conference	
   on	
   Translational	
  
Science	
   and	
   Drug	
   Discovery	
   -­‐Impact	
   on	
  
Health,	
   Wellness,	
   Environment	
   and	
  
Economics,	
   July	
   27-­‐29th,	
   2015,	
   at	
   the	
  
Hennessy	
   Park	
   Hotel,	
   Ebène	
   Cybercity,	
  
Mauritius.	
   The	
   conference	
   was	
   hosted	
   by	
  
the	
  Society	
   for	
  Free	
   radical	
  Research	
  Africa	
  
and	
  the	
  International	
  Association	
  of	
  Medical	
  
and	
   Biomedical	
   Researchers.	
   Archives	
   of	
  
Medical	
   and	
   Biomedical	
   Research	
   here	
  
publishes	
   the	
   peer	
   reviewed	
   abstracts	
  
presented	
  at	
  the	
  conference.	
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ABSTRACT	
  
The	
  concept	
  of	
  oxidative	
  stress	
  has	
  been	
  introduced	
  in	
  1985,	
  now	
  30	
  years	
  ago,	
  
and	
   a	
   recent	
   commentary	
   dealt	
   with	
   the	
   merits	
   and	
   pitfalls	
   of	
   this	
   concept1.	
  
There	
  are	
  merits	
  and	
  pitfalls.	
  	
  Among	
  the	
  merits	
  is	
  the	
  notion	
  which	
  is	
  elicited	
  by	
  
the	
  two	
  terms,	
  namely	
  that	
  aerobic	
  metabolism	
   is	
   a	
  steady-­‐state	
  characterized	
  
by	
   a	
   redox	
   balance,	
   as	
   denoted	
   by	
   the	
   term	
   ‘oxidative’	
   (and	
   implicitly,	
  
reductive),	
  and	
  that	
  associated	
   strains	
   in	
  the	
  balance	
  can	
  occur,	
  as	
  denoted	
  by	
  
the	
   term	
   ‘stress’.	
   	
   The	
   latter	
   evokes	
   the	
   occurrence	
   of	
   biological	
   stress	
  
responses.	
   Current	
   stress	
   response	
   research	
   is	
   in	
   full	
   bloom,	
   concerning	
   the	
  
functioning	
  of	
   central	
  master	
   switches,	
   for	
  example	
  NF-­‐kappaB	
   or	
  Nrf2/Keap1,	
  
or	
   OxyR	
   in	
   prokaryotes.	
   	
   Much	
   of	
   redox	
   signaling	
   occurs	
   through	
   molecular	
  
redox	
  switches,	
  with	
  significance	
  of	
  particularly	
  reactive	
  cysteines	
  in	
  specialized	
  
proteins.	
   Hydrogen	
   peroxide	
   has	
   been	
   known	
   as	
   a	
   normal	
   metabolite	
   under	
  
aerobic	
   conditions	
   in	
   living	
   cells,	
   occurring	
   at	
   about	
   10	
   nM	
   intracellular	
  
concentrations.	
   A	
   major	
   contributor	
   is	
   the	
   mitochondrial	
   respiratory	
   chain,	
  
notably	
   Complexes	
   I	
   and	
   III.	
   In	
   liver,	
   H2O2	
   is	
   produced	
   at	
   50	
   nmol/min/g	
   of	
  
tissue,	
  which	
   is	
  about	
  2%	
  of	
  total	
  oxygen	
  uptake	
  at	
  steady	
  state.	
  	
  Metabolically	
  
generated	
   H2O2	
   emerged	
   from	
   recent	
   research	
   as	
   a	
   central	
   hub	
   in	
   redox	
  
signaling	
   and	
   oxidative	
   stress.	
   Regarding	
   pitfalls,	
   ‘oxidative	
   stress’	
   has	
   been	
  
“over-­‐stressed”,	
   both	
   in	
   the	
   public	
   perception	
   and	
   in	
   research	
   circles.	
   In	
  
research,	
  simply	
  to	
  talk	
  of	
  ‘exposing	
  cells	
  or	
  organs	
  to	
  oxidative	
  stress	
  should	
  be	
  
discouraged;	
  instead,	
  the	
  exact	
  molecular	
  conditions	
  need	
  to	
  be	
  identified.	
  	
  Even	
  
more	
   important,	
   in	
   transposing	
   redox	
   considerations	
   into	
   medicine,	
   concrete	
  
molecular	
  oxidation-­‐reduction	
  descriptions	
  are	
  to	
  be	
  preferred.	
  A	
  related	
  pitfall	
  
is	
   the	
   use	
   of	
   ROS,	
   which	
   stands	
   for	
   reactive	
   oxygen	
   species,	
   where	
   again	
   the	
  
chemical	
  involved	
  should	
  be	
  focused	
  on	
  whenever	
  possible.	
  It	
  is	
  worth	
  pointing	
  
out	
  that	
  antioxidant	
  enzymes	
  carry	
  the	
  major	
  burden	
  of	
  antioxidant	
  defense,	
  not	
  
by	
   small-­‐molecular-­‐weight	
  compounds	
   such	
  as	
  antioxidant	
  vitamins.	
   	
   Thus,	
   the	
  
patterns	
  of	
  antioxidant	
  enzymes	
  governed	
  by	
  redox	
  sensing	
  and	
  redox	
  signaling	
  
deserve	
  more	
   attention.	
   There	
   are	
   important	
   implications	
   for	
   redox	
  medicine,	
  
e.g.	
   relating	
   to	
   aging,	
   cell	
   proliferation	
   and	
   cancer,	
   intermediary	
   metabolism	
  
(diabetes),	
  nutrition,	
  cardiovascular	
  research,	
  and	
  the	
  circadian	
  rhythm.	
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ABSTRACT	
  
Bullous	
  pemphigoid	
   (BP)	
   is	
   an	
  autoimmune	
  blistering	
  disease	
   typically	
  affecting	
  
the	
   elderly.	
   BP	
   is	
   not	
   only	
   the	
  most	
   common	
   disorder	
  within	
   the	
   pemphigoid	
  
group	
  but	
  also	
   represents	
   the	
  most	
   frequent	
  autoimmune	
  blistering	
  disease	
   in	
  
general.	
   The	
   incidence	
   of	
   BP	
   has	
   been	
   estimated	
   around	
   22	
   cases	
   per	
  million	
  
persons	
   per	
   year	
   in	
   France.	
   This	
   disorder	
   is	
   characterized	
   by	
   an	
   autoantibody	
  
response	
   toward	
  BP180	
   and	
   BP230,	
   two	
   components	
   of	
   the	
   hemidesmosome	
  
structure,	
  resulting	
  in	
  subepidermal	
  blistering.	
  The	
  disease	
  usually	
  begins	
  with	
  a	
  
nonbullous	
  phase	
   in	
  which	
   the	
  manifestations	
  are	
  nonspecific,	
  with	
  pruritus	
  of	
  
variable	
   severity	
  accompanied	
  or	
  not	
   by	
   excoriated,	
   eczematous,	
   lesions.	
   Thus	
  
BP	
   features	
   may	
   almost	
   mimic	
   the	
   entire	
   spectrum	
   of	
   the	
   cutaneous	
  
inflammatory	
   conditions.	
   Histologic	
   examination	
   of	
   a	
   skin	
   biopsy	
   specimen	
  
reveals	
  a	
  subepidermal	
  blister	
  with	
  superficial	
  dermal	
  inflammation	
  consisting	
  of	
  
lymphocytes,	
   macrophages,	
   neutrophils	
   and	
   eosinophils.	
   Most	
   of	
   infiltrating	
  
cells	
   line	
   up	
   along	
   the	
   basal	
   membrane,	
   and	
   result	
   in	
   the	
   release	
   of	
   several	
  
effector	
   molecules,	
   including	
   ROS	
   and	
   proteolytic	
   enzymes,	
   leading	
   to	
   the	
  
disruption	
   of	
   the	
   dermal-­‐epidermal	
   junction.	
   Among	
   the	
   several	
   proteases	
  
involved	
   in	
   the	
   pathological	
   process,	
   the	
  matrix	
   metalloproteinase	
   MMP-­‐9	
   is	
  
believed	
   to	
   proteolytically	
   inactivate	
   the	
   α1-­‐proteinase	
   inhibitor,	
   a	
   physiologic	
  
inhibitor	
  of	
  neutrophil	
  elastase	
  (NE),	
  therefore	
  allowing	
  unrestrained	
  activity	
  of	
  
NE.	
  During	
  the	
  inflammatory	
  phase,	
  both	
  MMP-­‐9	
  and	
  NE	
  are	
  thought	
  to	
  degrade	
  
various	
   extracellular	
   matrix	
   proteins,	
   including	
   the	
   extracellular	
   domain	
   of	
  
BP180,	
   potentially	
   releasing	
   or	
   decrypting	
   antigenic	
   peptides	
   and	
   therefore	
  
enhancing	
   the	
  extent	
   and	
   severity	
  of	
   the	
   lesions	
   through	
   the	
  generation	
  of	
  an	
  
autoimmune	
  feedback	
   loops	
  thereof.	
  Although	
  inflammatory	
  molecules	
  are	
  the	
  
endpoint	
   effectors	
   of	
   the	
   physiopathological	
   mechanisms	
   leading	
   to	
   blister	
  
formation,	
  most	
  nonsteroidal	
  anti-­‐inflammatory	
  drugs	
  are	
  not	
  used	
  to	
  treat	
  BP	
  
patients	
   as	
   they	
   can	
   facilitate	
   the	
   onset	
   of	
   the	
   disease.	
   Consequently,	
  
corticosteroids	
  are	
  routinely	
  used	
  albeit	
  their	
  well-­‐known	
  undesired	
  side	
  effects.	
  
Glucocorticoid	
   receptors	
   stimulation	
   affects	
   gene	
   expression	
   either	
   through	
  
direct	
   DNA	
   binding,	
   mechanism	
   mostly	
   responsible	
   for	
   the	
   undesired	
   side	
  
effects,	
  or	
  through	
  cross	
  talk	
  with	
  other	
  transcription	
  factors,	
  such	
  as	
  NF-­‐B	
  and	
  
AP-­‐1.	
   This	
   latter	
   mechanism	
   known	
   as	
   glucocorticoids	
   transrepression	
  
mechanism	
  is	
  considered	
  to	
  be	
  responsible	
  for	
  the	
  anti-­‐inflammatory	
  effects.	
  Of	
  
interest,	
   Compound	
  A	
   (CpdA)	
  was	
   recently	
   characterized	
   as	
   a	
   fully	
   dissociated	
  
nonsteroidal	
  anti-­‐inflammatory	
  agent,	
  acting	
  as	
  a	
  monomer	
  via	
  activation	
  of	
  the	
  
glucocorticoid	
   receptor,	
   down-­‐regulating	
   NF-­‐κB-­‐mediated	
   transactivation	
  
without	
   supporting	
   glucocorticoid-­‐driven	
   side	
   effects.	
   	
   We	
   will	
   see	
   here	
   how	
  
CpdA	
   can	
   down-­‐regulate	
   MMP-­‐9	
   activity	
   elicited	
   via	
   different	
   stimuli,	
   and	
  
therefore	
  how	
  beneficial	
  such	
  treatment	
  could	
  be	
  for	
  BP	
  patients.	
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ABSTRACT	
  
Diabetes	
  is	
  a	
  major	
  health	
  problem	
  that	
  is	
  usually	
  associated	
  with	
  obesity,	
  together	
  
with	
   hyperglycemia	
   and	
   increased	
   advanced	
   glycation	
   end	
   product	
   (AGEs)	
  
formation.	
   Elevated	
   AGEs	
   elicit	
   severe	
   downstream	
   consequences	
   following	
   to	
  
receptors	
  of	
  AGEs	
  (RAGE).	
  This	
  includes	
  oxidative	
  stress	
  &	
  oxidative	
  modifications	
  
of	
   biological	
   compounds	
   together	
   with	
   increased	
   inflammation.	
   Albumin	
  
undergoes	
   increased	
   glycoxidation	
   in	
   diabetes	
   and	
   may	
   represent	
   an	
   important	
  
biomarker	
  for	
  monitoring	
  diabetic	
  pathophysiology.	
  The	
  objectives	
  of	
  our	
  work	
  are	
  
to	
   elucidate	
   the	
   impact	
   of	
   glycoxydation	
   on	
   albumin	
   structure	
   and	
   functional	
  
properties	
  such	
  as	
  antioxidant	
  activities	
  and	
  drug	
  binding	
  capacities.	
  Interaction	
  of	
  
glycoxidized	
  albumin-­‐derived	
  AGEs	
  on	
  cellular	
  and	
  tissue	
  pathophysiology	
  are	
  also	
  
investigated	
   in	
  terms	
  of	
  oxidative	
  damages	
   induced.	
  Our	
  studies	
  reveal	
  structural	
  
damages	
   induced	
  by	
  the	
  glycation	
  of	
   commercial	
  Bovine	
  Serum	
  albumin	
  (BSA)	
  or	
  
blood-­‐purified	
  Human	
  Serum	
  albumin	
  (HSA).	
  Occurrence	
  of	
  oxidative	
  modifications	
  
was	
  found	
  to	
  be	
  enhanced	
  in	
  glycated	
  BSA	
  and	
  HSA,	
  after	
  determining	
  of	
  their	
  free	
  
thiol	
   groups	
   content,	
  electrophoretic	
  migration,	
   and	
   the	
   carbonyl	
   content	
   of	
   the	
  
proteins	
  and	
  on	
  their	
  antioxidant	
  activities	
  as	
  well.	
   In	
  addition,	
  we	
  evidenced	
  the	
  
impact	
  of	
  in	
  vitro	
  &	
  in	
  vivo	
  glycation	
  on	
  albumin	
  drug	
  binding	
  capacities.	
  For	
  this,	
  
we	
   compared	
   structural	
   and	
   functional	
   properties	
   of	
   albumin	
   purified	
   from	
  
diabetic	
   patients	
   with	
   in	
   vitro	
   glycated	
   albumin	
   models.	
   Glycation-­‐induced	
  
modifications	
   on	
   HSA,	
   including	
   redox	
   state	
   and	
   ketoamine	
   contents,	
   were	
  
investigated	
   in	
   parallel	
   with	
   HSA	
   binding	
   to	
   Warfarin	
   and	
   Ketoprofen.	
   High-­‐
performance	
   liquid	
   chromatography	
   was	
   used	
   to	
   determine	
   the	
   free	
   drug	
  
concentrations	
   and	
   dissociation	
   constants	
   according	
   to	
   the	
   Scatchard	
   method.	
  
Oxidation	
  and	
  glycation	
  levels	
  were	
  found	
  to	
  be	
  enhanced	
  in	
  albumin	
  purified	
  from	
  
diabetic	
  patients	
  or	
  glycated	
  with	
  glucose	
  or	
  methylglyoxal,	
  after	
  determination	
  of	
  
their	
   ketoamine,	
   free	
   thiol,	
   amino	
   group	
   and	
   carbonyl	
   contents.	
   In	
   parallel,	
  
significant	
  impairments	
  in	
  the	
  binding	
  affinity	
  of	
  in	
  vitro	
  &	
  in	
  vivo	
  glycated	
  albumin	
  
were	
   observed,	
   as	
   indicated	
   by	
   the	
   higher	
   dissociation	
   constant	
   values	
   and	
  
confirmed	
   by	
   higher	
   free	
   drug	
   fractions.	
   Some	
   deleterious	
   pathophysiological	
  
effects	
  of	
  glycated	
  albumin	
  on	
  primary	
  cultures	
  of	
  human	
  adipose	
  cells	
  and	
  human	
  
adipocytes,	
   liver	
  and	
  monocytes	
  cell	
   lines	
  were	
  identified.	
  Links	
  between	
  albumin	
  
modifications	
   with	
   the	
   oxidative	
   impact	
   on	
   the	
   protein	
   structures	
   and	
   on	
   cell	
  
pathophysiology	
   were	
   clearly	
   established.	
   Furthermore,	
   an	
   overgeneration	
   of	
  
intracellular	
   reactive	
   oxygen	
   species,	
   impairments	
   in	
   proteasomal	
   activities,	
  
enhanced	
   RAGE	
   expression	
   and	
   an	
   accumulation	
   of	
   carbonylated	
   proteins	
   in	
  
glycated-­‐albumins	
  treated	
  cells	
  were	
  observed.	
  Such	
  damaging	
  effects	
  were	
  shown	
  
to	
   be	
   blunted	
   with	
   the	
   co-­‐treatment	
   of	
   nutritional	
   antioxidants.	
   Recent	
   data	
  
obtained	
   in	
  our	
   laboratory	
   showed	
   enhanced	
   oxidative	
   damages	
   in	
   the	
   liver	
   and	
  
adipose	
   tissues	
   isolated	
   from	
   transgenic	
   diabetic	
   mice	
   (Db/Db	
   strain).	
   These	
  
damages	
  were	
  correlated	
  with	
  a	
  higher	
  formation	
  of	
  albumin-­‐derived	
  AGEs	
  in	
  the	
  
Db/Db	
   mice.	
   To	
   conclude,	
   these	
   data	
   bring	
   new	
   evidences	
   for	
   an	
   association	
  
between	
  albumin	
  glycoxidative	
  damage	
  with	
  the	
  progression	
  of	
  diabetes	
  disorders	
  
at	
  the	
  adipocytes	
  and	
  hepatocytes	
  levels.	
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ABSTRACT	
  
Inflammation	
   is	
   a	
  protective	
   response	
  of	
   the	
  body	
  to	
   infection	
  or	
   injury.	
  Given	
  
that	
   miRNAs	
   are	
   fundamental	
   to	
   the	
   post-­‐transcriptional	
   control	
   of	
   gene	
  
expression,	
   it	
   is	
  not	
   surprising	
   that	
   role	
  of	
   specific	
  miRNAs	
   in	
   the	
   immune	
  and	
  
inflammatory	
  response	
  has	
  been	
  discovered.	
  The	
  best-­‐characterized	
  miRNA	
  for	
  
inflammation	
  are	
  miR-­‐146,	
  miR-­‐21	
  and	
  miR-­‐155,	
  all	
  of	
  these	
  have	
  been	
  shown	
  to	
  
be	
  strongly	
   induced	
   in	
  multiple	
  cell	
   types	
  by	
  proinflammatory	
   stimuli	
   following	
  
tissue	
   injury.	
   At	
   an	
   injury-­‐site,	
   efficient	
   clearance	
   of	
   apoptotic	
   cells	
   by	
   wound	
  
macrophages	
   or	
   efferocytosis	
   is	
   a	
   pre-­‐requisite	
   for	
   the	
   timely	
   resolution	
   of	
  
inflammation.	
   Emerging	
   evidence	
   indicates	
   that	
   miR-­‐21	
   may	
   regulate	
   the	
  
inflammatory	
   response.	
   The	
   significance	
   and	
   mechanisms	
   of	
   miR-­‐21	
   in	
   the	
  
regulation	
  of	
  efferocytosis	
  mediated	
  suppression	
  of	
   innate	
   immune	
  response;	
  a	
  
key	
   process	
   implicated	
   in	
   resolving	
   inflammation	
   following	
   injury	
   will	
   be	
  
elucidated.	
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ABSTRACT	
  
Chemical	
  pathology	
   (clinical	
   chemistry)	
   is	
   the	
  discipline	
  of	
   laboratory	
  medicine	
  
responsible	
   for	
   the	
   detection	
   of	
   alterations	
   in	
   the	
   chemical	
   constitution	
   and	
  
biochemical	
  mechanisms,	
  which	
  ensure	
  health,	
  reflecting	
  disease.	
  Disease	
  itself	
  
is	
  a	
  pattern	
  of	
  responses	
  to	
  some	
  insult	
  or	
  injury	
  resulting	
  in	
  disturbed	
  function	
  
or	
  structure.	
  It	
  is	
  difficult	
  to	
  indicate	
  precisely	
  the	
  point	
  of	
  transition	
  from	
  health	
  
to	
   disease	
   state.	
   Pathological	
   changes	
   including	
   metabolic	
   and	
   molecular	
  
perturbations	
  with	
  potential	
  to	
  cause	
  disease	
  are	
  present	
  in	
  healthy	
  populations.	
  	
  
Reactive	
   oxygen	
   species	
   (ROS)	
   such	
   as	
   hydroxyl	
   radicals	
   can	
   damage	
   DNA.	
   If	
  
nucleotide	
   bases	
   are	
   altered	
   or	
   destroyed	
   mutation	
   can	
   ensue,	
   and	
   if	
   some	
  
genes	
  are	
  mutated	
  cancer	
  or	
  other	
  degenerative	
  disease	
  can	
  set	
  in.	
  	
  Biochemical	
  
profiles	
   or	
   panels	
   such	
   as	
   liver	
   function	
   tests	
   (LFTs),	
   bone	
   profile,	
   lipid	
   profile	
  
etc.,	
   have	
   served	
   as	
   biomarkers,	
   biochemical	
   or	
   genetic	
   features	
   that	
   can	
   be	
  
used	
   to	
   measure	
   the	
   progress	
   of	
   disease	
   or	
   the	
   effect	
   of	
   treatment.	
   The	
  
antioxidant	
   hypothesis,	
   which	
   posits	
   that	
   oxidative	
   damage	
   by	
   ROS	
   can	
   have	
  
long-­‐term	
   implications,	
   at	
   least	
   in	
   part	
   fulfills	
   the	
   definition	
   of	
   a	
   biochemical	
  
panel.	
  Antioxidants	
  refer	
  to	
  substances	
  capable	
  of	
  protecting	
  biomolecules	
  from	
  
the	
   damaging	
   effects	
   of	
   reactive	
   species.	
  Oxidative	
   stress,	
   imbalance	
   between	
  
bioavailable	
   antioxidants	
   and	
   reactive	
   species	
   is	
   widely	
   recognized	
   as	
   an	
  
accompanying	
   component	
   of	
   almost	
   all	
   pathological	
   states.	
   It	
   is	
   therefore	
  
surprising	
   that	
   while	
   the	
   practice	
   of	
   using	
   biochemical	
   panels	
   has	
   been	
  
traditionally	
  employed	
   to	
   identify	
  onset	
  or	
  presence	
  of	
  disease,	
   the	
  role	
  of	
   the	
  
antioxidant	
   system	
  has	
   been	
  neglected.	
  Total	
   antioxidant	
   status	
  determination	
  
along	
   with	
   the	
   biochemical	
   profiles	
   may	
   be	
   useful.	
   It	
   may	
   be	
   beneficial	
   in	
  
identification	
   of	
   patients	
   with	
   pre-­‐pathologic	
   (occult	
   pathologic)	
   state.	
  	
  
Alternatively,	
  key	
  components	
  of	
  the	
  antioxidant	
  system;	
  glutathione,	
  zinc,	
  uric	
  
acid,	
  ascorbic	
  acid,	
  α-­‐tocopherol	
  may	
  be	
  selected	
  for	
  incorporation.	
  Glutathione	
  
is	
   particularly	
   important.	
   It	
   acts	
   as	
   a	
   scavenger	
   for	
   damaging	
   oxidative	
  
metabolites	
   in	
   the	
   cell.	
   Very	
   importantly,	
   incorporating	
  GSH	
   promises	
   to	
   be	
   a	
  
good	
  predictor	
  of	
  disease	
  progression	
  and	
  severity.	
  	
  The	
  antioxidant	
  status	
  may	
  
indeed	
   be	
   at	
   least	
   in	
   part	
   the	
   explanation	
   for	
   the	
   variable	
   presentations	
   of	
  
patients	
   with	
   the	
   same	
   disease,	
   aside	
   from	
   the	
   genetic	
   component.	
   	
   By	
  
efficiently	
  scavenging	
  free	
  radicals,	
  antioxidants	
  prevent,	
  damage	
  to	
  DNA,	
  lipids	
  
and	
   proteins	
   including	
   antibodies	
   with	
   far	
   reaching	
   implications,	
   including	
  
immunocompetence	
   and	
   quicker	
   recovery	
   from	
   disease.	
   Many	
   biochemical	
  
profiles	
  are	
  normal,	
  but	
  may	
  not	
  necessarily	
  exclude	
  disease.	
   Incorporating	
  the	
  
antioxidant	
   component	
   to	
   traditional	
   biochemical	
   profiles	
   may	
   help	
   the	
  
physician	
   to	
  more	
   confidently	
   rule	
   out	
   disease,	
   indicate	
   further	
   investigations	
  
and	
  or	
  reassure	
  the	
  patient.	
  
	
  
KEY	
  WORDS:	
  Chemical	
  pathology;	
  Antioxidant	
  hypothesis	
  
	
  
Author	
  affiliations	
  
1Toxicology	
  &	
  Micronutrient	
  Metabolism	
  Unit,	
  College	
  of	
  Medicine,	
  University	
  of	
  
Ibadan,	
  Ibadan,	
  Nigeria	
  



Published	
  by	
  iambr.info/AMBR	
  
Open	
  Access Original	
  Work	
  
	
  

Arch	
  Med	
  Biomed	
  Res.	
  2015;2:3-­‐109	
  
	
  

8	
  

	
  
	
  
Open	
  Access	
  
This	
   is	
   an	
   Open	
   Access	
   article	
  
distributed	
   in	
   accordance	
   with	
  
the	
   Creative	
   Commons	
  
Attribution	
   Non	
   Commercial	
  
(CC	
   BY-­‐NC	
   3.0)	
   license,	
   which	
  
permits	
   others	
   to	
   distribute,	
  
remix,	
   adapt,	
   build	
   upon	
   this	
  
work	
   non-­‐commercially,	
   and	
  
license	
   their	
   derivative	
   works	
  
on	
   different	
   terms,	
   provided	
  
the	
   original	
   work	
   is	
   properly	
  
cited	
   and	
   the	
   use	
   is	
   non-­‐
commercial.	
  
	
  
	
  	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Correspondence	
  to	
  
Debasis	
  Bagchi;	
  
debasisbagchi@gmail.com	
  	
  

Safety	
   and	
   efficacy	
   of	
   a	
   novel,	
   patented	
  
Trigonella	
   foenum-­‐gracium	
   seed	
   extract	
  
(Furocyst)	
   in	
   polycystic	
   ovary	
   syndrome	
   in	
  
female	
  subjects	
  
	
  
Debasis	
   Bagchi1,2,	
   Anand	
   Swaroop2,	
   Pawan	
   Kumar3,	
   Manashi	
  
Bagchi2	
  

	
  
ABSTRACT	
  
Polycystic	
   ovary	
   syndrome	
   (PCOS)	
   is	
   the	
   most	
   prevalent	
   hormonal	
   disorder	
  
among	
  women	
  of	
  reproductive	
  age	
  causing	
  irregular	
  menstrual	
  cycles,	
  excessive	
  
body	
  or	
  facial	
  hair,	
  miscarriage	
  and	
  infertility.	
  Infertility	
  is	
  one	
  of	
  most	
  common	
  
PCOS	
  symptoms.	
  Because	
  the	
  symptoms	
  of	
  PCOS	
  are	
  seemingly	
  unrelated	
  to	
  one	
  
another,	
  the	
  condition	
   is	
  often	
  overlooked	
  and	
  undiagnosed.	
  We	
  conducted	
  an	
  
open	
   label,	
   one-­‐arm,	
   non-­‐randomized,	
  post-­‐marketing	
   surveillance	
   study	
   in	
   50	
  
premenopausal	
   women	
   (18-­‐45	
   years,	
   BMI<42)	
   diagnosed	
   with	
   PCOS	
   using	
   a	
  
novel	
  fenugreek	
  seed	
  extract	
   (Furocyst,	
  2	
  capsules	
  of	
  500	
  mg	
  each/day)	
  over	
  a	
  
period	
   of	
   90	
   consecutive	
   days	
   to	
   determine	
   its	
   efficacy	
   on	
   the	
   reduction	
   of	
  
ovarian	
   volume	
   and	
   the	
   number	
   of	
   ovarian	
   cysts.	
   Ethical	
   committee	
   approval	
  
was	
   obtained	
   for	
   this	
   study.	
   Furocyst	
   caused	
   significant	
   reduction	
   in	
   ovary	
  
volume.	
  Approximately	
  46%	
  of	
  study	
  population	
  showed	
   reduction	
   in	
   cyst	
   size,	
  
while	
   36%	
   of	
   subjects	
   showed	
   complete	
   dissolution	
   of	
   cyst.	
   It	
   is	
   important	
   to	
  
mention	
  that	
  71%	
  of	
  subjects	
  reported	
  regular	
  menstrual	
  cycle	
  on	
  completion	
  of	
  
the	
  treatment	
  and	
  12%	
  of	
  subjects	
  got	
  pregnant.	
  Overall,	
  94%	
  of	
  patients	
  were	
  
benefitted	
  from	
  this	
  study.	
  Significant	
  increases	
  in	
  luteinizing	
  hormone	
  (LH)	
  and	
  
follicular	
   stimulating	
   hormone	
   (FSH)	
   levels	
   were	
   observed	
   compared	
   to	
   the	
  
baseline	
   values.	
   Extensive	
   blood	
   chemistry,	
   hematological	
   and	
   biochemical	
  
assays	
   demonstrated	
   the	
   broad-­‐spectrum	
   safety.	
   Furocyst	
   caused	
   significant	
  
decrease	
  in	
  both	
  ovarian	
  volume	
  and	
  the	
  number	
  of	
  ovarian	
  cysts.	
  In	
  summary,	
  
Furocyst	
  was	
  efficacious	
  in	
  ameliorating	
  PCOS.	
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ABSTRACT	
  
Rooibos,	
   also	
  known	
  as	
   “redbush”	
  or	
   “redtea”,	
   is	
   a	
  herbal	
   tisane	
  brewed	
   from	
  
the	
   South	
   African	
   fynbos	
   plant	
   Aspalathus	
   linearis	
   (Brum.	
   f)	
   Dahlg.	
   In	
   South	
  
Africa	
  this	
  beverage	
  has	
  a	
  long	
  history	
  of	
  use	
  (since	
  the	
  1700s)	
  and	
  is	
  fast	
  gaining	
  
worldwide	
  popularity	
  as	
  a	
  health	
  beverage.	
  Rooibos	
  herbal	
  tea	
  contains	
  a	
  unique	
  
polyphenolic	
   blend;	
   it	
   is	
   naturally	
   caffeine	
   free;	
   and	
   low	
   in	
   tannins	
   when	
  
compared	
  to	
  Ceylon	
  teas.	
  The	
  past	
  15	
  years	
  have	
  yielded	
  a	
  plethora	
  of	
  published	
  
research	
   in	
  which	
   in	
   vitro,	
   ex	
   vivo	
   and	
  experimental	
   animal	
  models	
  have	
  been	
  
used	
  to	
  elucidate	
  the	
  bioactivities.	
  Recent	
  years	
  have	
  seen	
  the	
  publication	
  of	
  a	
  
few	
   human	
   intervention	
   studies	
   as	
   well,	
   mostly	
   focusing	
   on	
   the	
  
bioavailability/biotransformation	
  of	
   the	
  main	
   rooibos	
   flavonoids.	
   These	
   studies	
  
have	
   reported	
   on	
   a	
   number	
   of	
   metabolites	
   being	
   formed	
   after	
   ingestion,	
  
specifically	
  metabolites	
  of	
  the	
  main	
  rooibos	
  flavonoid	
  components,	
  as	
  well	
  as	
  a	
  
low	
   bioavailability.	
   Despite	
   this	
   low	
   bioavailability,	
   the	
   initiation	
   of	
   other	
  
mechanisms	
   that	
  may	
  contribute	
   to	
   the	
  bioactivity	
  of	
   the	
   rooibos	
   constituents	
  
should	
  definitely	
  be	
  considered.	
   It	
   is	
  therefore	
  not	
  surprising	
  that	
  many	
  studies	
  
have	
   proposed	
   the	
   use	
   of	
   rooibos	
   as	
   a	
   “preventive	
   strategy”	
   for	
   non-­‐
communicable	
   diseases	
   such	
   as	
   heart	
   disease,	
   diabetes	
   and	
   certain	
   cancers.	
  
Although	
  only	
  a	
  handful	
  of	
  human	
  studies	
  have	
  been	
  reported	
   in	
  the	
   literature	
  
to	
   date,	
   all	
   of	
   the	
   studies	
   involving	
   oxidative	
   stress	
   have	
   supporting	
   data	
  
specifically	
   showing	
   the	
   significant	
   decrease	
   of	
   oxidative	
   lipid	
   damage	
   and	
  
increase	
  of	
  the	
  redox	
   status	
  of	
  glutathione	
   in	
  cohorts	
  of	
  people	
  with	
   increased	
  
risk	
   factors	
   for	
   disease	
   development	
   and	
   who	
   have	
   been	
   consuming	
   the	
  
traditional	
  rooibos	
  herbal	
  tea	
  for	
  6-­‐8	
  weeks.	
  In	
  addition,	
  a	
  favorable	
  modulation	
  
of	
   the	
   lipid	
   profile	
  of	
   the	
  participants	
  was	
  also	
   shown	
   in	
   two	
  of	
   these	
   studies,	
  
with	
   both	
   chronic	
   consumption	
   as	
   well	
   as	
   a	
   single	
   oral	
   dose	
   of	
  
traditional/fermented	
  rooibos	
  herbal	
  tea.	
  When	
  considering	
  other	
  mechanisms	
  
of	
  protection/prevention,	
  one	
  study	
  showed	
  a	
  single	
  dose	
  of	
  traditional	
  rooibos	
  
herbal	
  tea	
  to	
  inhibit	
  the	
  angiotensin	
  converting	
  enzyme	
  (ACE)	
  activity	
  in	
  healthy	
  
volunteers	
  after	
  30	
  and	
  60	
  minutes	
  of	
  ingesting	
  the	
  beverage,	
  with	
  no	
  effect	
  on	
  
nitric	
  oxide	
  levels,	
  blood	
  pressure	
  or	
  heart	
  rate.	
  These	
  studies	
  will	
  be	
  discussed	
  
in	
   greater	
   detail	
   in	
   the	
   presentation.	
  Many	
   questions	
   remain	
   to	
   be	
   answered,	
  
but	
  although	
  still	
  small	
  in	
  numbers,	
  results	
  from	
  human	
  intervention	
  studies	
  are	
  
hopeful	
  and	
  supports	
  the	
  popular	
  use	
  of	
  this	
  endemic	
  herbal	
  tea,	
  rooibos.	
  Future	
  
investigations	
  are	
  encouraged	
  to	
  further	
  elucidate	
  the	
  role	
  of	
  rooibos	
   in	
  health	
  
promotion.	
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ABSTRACT	
  
Punica	
  granatum	
  L.	
  has	
  a	
  long-­‐standing	
  culinary	
  and	
  medicinal	
  traditional	
  use	
  in	
  
Mauritius.	
   However,	
   the	
   non-­‐edible	
   parts	
   of	
   the	
   plant	
  were	
   of	
   interest	
   in	
   this	
  
study	
   partly	
   because	
   a	
   number	
   of	
   these	
   are	
   food-­‐processing	
   waste.	
   This	
  
prompted	
  a	
  comparative	
  study	
  to	
  determine	
  the	
  bioefficacy	
  of	
  the	
  flower,	
  peel,	
  
leaf,	
   stem,	
   and	
   seed	
   extracts	
   of	
   the	
   Mauritian	
   P.	
   granatum.	
   The	
   in	
   vitro	
  
antioxidant	
  and	
  antibacterial	
  effect	
  against	
  Streptococcus	
  mutans,	
  Streptococcus	
  
mitis,	
   and	
   Lactobacillus	
   acidophilus	
   were	
   determined.	
   In	
   addition,	
   anti-­‐
proliferative	
  and	
  apoptotic	
  inducing	
  effects	
  of	
  the	
  extracts	
  against	
  U266	
  multiple	
  
myeloma	
  cells	
  were	
  evaluated.	
  The	
  cytotoxic	
  effects	
  of	
  P.	
  granatum	
  leaves,	
  stem	
  
and	
   flower	
   extracts	
   on	
   U266	
   cells	
   were	
   conducted	
   via	
   MTT	
   cell	
   proliferation	
  
assay.	
   The	
   apoptotic	
   effects	
   were	
   tested	
   by	
   loss	
   of	
   mitochondrial	
   membrane	
  
potential	
   and	
   location	
   of	
   phosphotidylserine	
   by	
   using	
   JC-­‐1	
   mitochondrial	
  
membrane	
  potential	
  detection	
  kit	
  and	
  Annexin	
  V-­‐FITC	
  kit,	
  respectively.	
  Cell	
  cycle	
  
analyses	
   were	
   conducted	
   by	
   flow	
   cytometry.	
   The	
   peel	
   and	
   flower	
   extracts	
  
resulting	
  from	
  organic	
  solvent	
  extraction	
  exhibited	
  the	
  most	
  potent	
  scavenging	
  
capacity	
   against	
   hypochlorous	
   acid	
   (0.004	
   and	
   0.012	
   mg	
   air	
   dry	
   weight/mL	
  
respectively),	
   hydroxyl	
   radicals	
   scavenging	
   (0.111-­‐ 0.220	
  mg	
   air	
   dry	
   weight/mL	
  
repectively),	
  nitric	
  oxide	
  (0.668-­‐ 0.396	
  mg	
  air	
  dry	
  weight/mL	
  respectively).	
  These	
  
extracts	
   were	
   also	
   strong	
   Fe(II)	
   ions	
   chelators.	
   Peel	
   extracts	
   also	
   significantly	
  
inhibited	
  S.	
  mutans	
  (P	
  <	
  0.001),	
  Streptococcus	
  mitis	
  (P	
  <	
  0.001),	
  and	
  Lactobacillus	
  
acidophilus	
   (P	
   <	
   0.05)	
   growth	
   compared	
   to	
   ciprofloxacin.	
   There	
   were	
   dose-­‐
dependent	
  decreases	
   in	
  proliferation	
  of	
  U266	
  cells	
   in	
  response	
  to	
  P.	
  granatum	
  
extracts.	
  Exposure	
  to	
  the	
  extracts	
  triggered	
  apoptosis	
  with	
  significant	
   increases	
  
in	
  loss	
  of	
  mitochondrial	
  membrane	
  potential	
  in	
  U266	
  cells	
  exposed	
  to	
  the	
  leaves	
  
and	
  stem	
  extracts	
  while	
  the	
  flower	
  extract	
  resulted	
  in	
  slight	
  increases	
  in	
  loss	
  of	
  
MMP.	
   These	
   results	
   were	
   confirmed	
   by	
   Annexin-­‐V	
   analysis.	
   Flow	
   cytometric	
  
analyses	
  also	
  showed	
  that	
  the	
   latter	
  at	
  a	
  concentration	
  of	
  100	
  µg/ml	
   increased	
  
cell	
   cycle	
   arrest	
   at	
   the	
   S	
   and	
  G2/M	
  phases.	
   This	
   study	
   showed	
   that	
   nonedible	
  
parts	
   of	
   cultivated	
   pomegranate	
   that	
   are	
   generally	
   discarded,	
   are	
   bioactive	
   in	
  
multiassay	
   systems	
   thereby	
   suggesting	
   their	
   potential	
   use	
   as	
   natural	
  
prophylactics.	
  Alternative	
  therapeutic	
  approaches	
  are	
  mandatory	
  and	
  the	
  use	
  of	
  
plant	
  extracts	
  are	
  considered	
  interesting	
  against	
  multiple	
  myeloma	
  since	
  existing	
  
therapies	
  are	
  unable	
   to	
   cure	
   this	
   clinical	
   condition.	
  The	
   data	
   suggests	
   that	
   the	
  
extracts	
   can	
   be	
   envisaged	
   in	
   cancer	
   chemoprevention	
   and	
   calls	
   for	
   further	
  
exploration	
  into	
  the	
  potential	
  application	
  of	
  these	
  plant	
  parts.	
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ABSTRACT	
  
Osteoarthritis	
  is	
  a	
  whole-­‐joint	
  disease	
  mostly	
  characterized	
  by	
  articular	
  cartilage	
  
loss,	
  tissue	
  inflammation,	
  abnormal	
  bone	
  formation	
  and	
  ECM	
  mineralization	
  that	
  
can	
   result	
   from	
   basic	
   calcium	
   phosphate	
   crystals	
   deposition	
   and	
   loss	
   of	
  
calcification	
   inhibitors	
   contributing	
   for	
   disease	
   progression.	
   Gla-­‐rich	
   Protein	
  
(GRP)	
  is	
  a	
  vitamin	
  K-­‐dependent	
  protein	
  suggested	
  to	
  act	
  as	
  a	
  negative	
  regulator	
  
of	
  osteogenic	
  differentiation,	
  a	
  modulator	
  of	
  calcium	
  availability	
  in	
  the	
  ECM	
  and	
  
a	
   potential	
   inhibitor	
   of	
   soft	
   tissue	
   calcification	
   in	
   connective	
   tissues.	
  
Comparative	
   analysis	
   of	
   γ-­‐carboxylation	
   status	
   revealed	
   the	
   prevalence	
   of	
   γ-­‐
carboxylated	
  GRP	
  form	
  in	
  healthy	
  control	
  samples,	
  both	
  in	
  cartilage	
  and	
  synovial	
  
membrane	
   in	
   contrast	
   to	
   OA-­‐affected	
   tissues	
   suggesting	
   GRP	
   as	
   an	
   additional	
  
vitamin	
   K	
   target	
   in	
   OA.	
   Furthermore,	
   in	
   inflamed	
   synovial	
   membranes,	
   GRP	
  
accumulation	
   is	
   not	
   restricted	
   to	
   sites	
   of	
   ectopic	
   calcification,	
   suggesting	
  
additional	
   roles	
   in	
   osteoarthritic	
   tissue.	
   Our	
   in	
   vitro	
   model	
   mimicking	
   the	
  
interplay	
   between	
   inflammation	
   and	
   mineralization	
   occurring	
   in	
   OA	
   affected	
  
tissues	
  has	
  further	
  unveiled,	
  at	
  a	
  molecular	
  level,	
   the	
  role	
  of	
  Gla-­‐rich	
  protein	
  in	
  
OA.	
  Since	
  there	
   is	
  still	
  a	
  urgent	
  need	
  to	
  explore	
  alternative	
  OA	
  therapies,	
  more	
  
effective	
   drugs	
   and	
   unconventional	
   anti-­‐inflammatory	
   drugs,	
   marine	
   bioactive	
  
compounds	
  represent	
  strong	
  alternative	
  candidates.	
  These	
  compounds,	
  derived	
  
from	
   diverse	
   marine	
   organisms,	
   are	
   usually	
   cost-­‐effective,	
   have	
   minimal	
   side	
  
effects	
  and	
  are	
  a	
  growing	
  field	
  for	
  the	
  identification	
  of	
  new	
  therapeutical	
  drugs.	
  
Marine	
   brown	
   algae	
   compounds,	
   namely	
   secondary	
   metabolites	
   like	
  
meroterpenoids,	
   have	
   been	
   described	
   to	
   have	
   significant	
   activity	
   as	
   anti-­‐
inflammatory	
  agents.	
  Also,	
  an	
  extract	
  from	
  the	
  algae	
  Sargassum	
  horneri	
  seems	
  
to	
   have	
   a	
   potential	
   as	
   an	
   osteogenic	
   modulator	
   in	
   vitro.	
   Moreover,	
   steroidal	
  
glycosides	
   (saponins),	
   abundant	
   in	
   plants,	
   are	
   suggested	
   to	
   exert	
   a	
  
pharmacological	
  effect	
  against	
  degeneration	
  of	
  cartilage	
  in	
  OA	
  due	
  to	
  their	
  anti-­‐
inflammatory	
   and	
   anti-­‐apoptotic	
   properties	
   in	
   human	
   chondrocytes.	
   More	
  
recently,	
   this	
   class	
  of	
   compounds	
  was	
  also	
   found	
   in	
  marine	
  organisms,	
  namely	
  
asterosaponins	
  from	
  Asteroidea	
  (starfishes),	
  and	
  shown	
  to	
  exhibit	
  a	
  potent	
  anti-­‐
inflammatory	
   activity.	
   Based	
   on	
   this	
   information,	
   we	
   have	
   tested	
   selected	
  
marine	
   bioactive	
   compounds	
   as	
   anti-­‐inflammatory	
   agents	
   in	
   our	
   in	
   vitro	
   OA,	
  
namely	
   1)	
   selected	
   meroterpenoids	
   from	
   the	
   brown	
   algae	
   Cystoseira	
   sp.	
   and	
  
well	
   characterized	
   extracts	
   of	
   asterosaponins	
   from	
   the	
   starfish	
  Marthasterias	
  
glacilais	
  2)	
  performed	
  an	
  initial	
  screening	
  for	
  anti-­‐inflammatory	
  activity	
  in	
  THP-­‐1	
  
cells	
   3)	
   pre-­‐treated	
   the	
   culture	
  models	
   with	
   the	
   selected	
   compounds/extracts	
  
and	
  evaluate	
  the	
  inflammatory	
  responses	
  following	
  stimulation	
  with	
  Interleukin	
  
1β	
   (IL-­‐1β);	
   dexamethasone	
  was	
   used	
   as	
   a	
   positive	
   control.	
   Our	
   in	
   vitro	
   results	
  
confirmed	
   the	
  anti-­‐inflammatory	
  activity	
  of	
  meroterpenoids	
   from	
  brown	
   algae	
  
further	
  supporting	
  its	
  potential	
  use	
  as	
  a	
  new	
  disease	
  modifying	
  OA	
  drug.	
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ABSTRACT	
  
Compelling	
   and	
   abounding	
   evidences	
  arising	
   from	
  both	
  pre-­‐clinical	
   and	
   clinical	
  
investigations	
   indicate	
  that	
  plant-­‐based	
  diet	
  rich	
   in	
  a	
  wide	
  variety	
  of	
   fruits	
  and	
  
vegetables	
   are	
   effective	
   in	
   preventing	
   or	
   reversing	
   premalignant	
   lesions.	
   Thus	
  
the	
   search	
   for	
  novel	
   chemopreventive	
  agents	
  of	
   physiological	
   relevance	
  acting	
  
on	
   specific	
   and/or	
   multiple	
   molecular	
   and	
   cellular	
   targets	
   hold	
   promise	
   as	
   a	
  
rational	
  strategy	
  for	
  the	
  control	
  of	
  health	
  threatening	
  diseases.	
  Antioxidants	
  are	
  
considered	
   to	
   bring	
   about	
   their	
   effects	
   by	
   attenuating	
   oxidative	
   events	
   that	
  
contribute	
   to	
   the	
   pathophysiology	
   of	
   these	
   diseases.	
   Some	
   phytochemicals,	
  
namely,	
   curcumin,	
   genistein,	
   gingerols,	
   lycopene,	
   edotides	
   and	
   shogaols	
   have	
  
been	
   largely	
   studied	
   as	
   chemopreventive	
   agents	
   and	
   with	
   potential	
   clinical	
  
applications.	
  Epivernodalol	
  characterized	
  from	
  Vernonia	
  amygdalina	
  (bitter	
  leaf)	
  
exhibited	
   significant	
   antioxidant	
   properties	
   in	
   various	
  model	
   systems,	
   induced	
  
phase	
   2	
   antioxidant	
   enzymes	
   and	
   was	
   active	
   against	
   skin	
   cancer	
   as	
  
demonstrated	
   by	
   its	
   efficacy	
   in	
   HT-­‐144	
   skin	
   melanoma	
   cell	
   line.	
   Kolaviron,	
   a	
  
natural	
   antioxidant	
   biflavonoid	
   isolated	
   from	
   the	
   seeds	
   of	
   Garcinia	
   kola	
  
(Guttiferae)	
   elicited	
   striking	
   inhibitory	
   effects	
   on	
   diverse	
   biochemical	
   and	
  
molecular	
   events	
   associated	
   with	
   the	
   multistage	
   process	
   of	
   carcinogenesis.	
  
Specifically,	
   kolaviron	
   up-­‐regulated	
   antioxidant	
   defense	
   capacity,	
   modulated	
  
gene	
  expression,	
  signal	
  transduction	
  mechanisms	
  and	
  reduced	
  in	
  vivo	
  markers	
  of	
  
oxidative	
   damage	
   to	
   lipids,	
   proteins	
   and	
   DNA.	
   Furthermore,	
   kolaviron	
  
suppressed	
   Dimethylnitrosamine-­‐induced	
   oxidative	
   damage	
   and	
   expression	
   of	
  
cyclooxygenase-­‐2	
  (COX-­‐2)	
  and	
  inducible	
  nitric	
  oxide	
  synthase	
  (iNOS)	
  by	
  inhibiting	
  
nuclear	
   factor	
   kappa	
   B	
   (NF-­‐kB)	
   and	
   activator	
   protein-­‐1	
   (AP-­‐1)	
   in	
   rat	
   liver.	
  
Kolaviron	
   elicited	
   antiproliferative	
   properties	
   by	
   inhibiting	
   the	
   growth	
   and	
  
survival	
   of	
   both	
   colon	
   adenoma	
   (LT97)	
   and	
   carcinoma	
   cells	
   (HT29).	
   Kolaviron	
  
inhibited	
   the	
   induction	
   of	
   stress-­‐inducible	
   proteins	
   clusterin	
   and	
   heat	
   shock	
  
proteins,	
   apoptosis-­‐related	
   proteins,	
   caspase-­‐3	
   and	
   caspase-­‐9,	
   Fas	
   and	
   Fas-­‐L	
  
induced	
  by	
  ethylene	
  glycol	
  monoethyl	
  ether	
   in	
   rat’s	
  testes.	
  Moreover,	
  Garcinia	
  
kola	
  elicited	
  clinically	
  analgesic/antiinflammatory	
  effects	
   in	
  knee	
  osteaoarthritis	
  
patients.	
   These	
   anti-­‐oxidative	
   compounds	
   exert	
   chemopreventive	
   effects	
   by	
  
modulating	
   intracellular	
   signaling	
   cascades,	
   stress	
   response	
   and	
   apoptotic	
  
proteins	
   and	
   are	
   therefore	
   promising	
   candidates	
   as	
   prophylactic	
   agents	
   in	
  
chemoprevention	
  and	
  clinical	
  applications.	
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ABSTRACT	
  
DNA	
   damage	
   has	
   been	
   associated	
   with	
   oxidative	
   stress	
   induced	
   by	
   some	
  
chemicals	
  acting	
  through	
  free	
  radicals	
  after	
  being	
  metabolically	
  activated.	
  During	
  
chronic	
   inflammatory	
   hepatic	
   disease	
   or	
   infection,	
   activated	
  macrophages	
   and	
  
leucocytes	
   release	
   reactive	
   oxygen	
   and	
   nitrogen	
   species	
   (ROS/RNS),	
   which	
  
damage	
  DNA,	
  despite	
  a	
  complex	
  mechanism	
  of	
  histone	
  modifications	
  that	
  have	
  
evolved	
  to	
  protect	
  DNA	
  from	
  spontaneous	
  breakages.	
  The	
  role	
  of	
  free	
  radicals	
  as	
  
primary	
  species	
  causing	
  damage	
  to	
  DNA	
  in	
  the	
  mechanism	
  of	
  carcinogenesis	
  has	
  
been	
   confirmed.	
   While	
   we	
   do	
   understand	
   now	
   how	
   overproduction	
   of	
   the	
  
reactive	
   8,9-­‐epoxide	
   of	
   AFB1,	
   intercalating	
   into	
  DNA	
   strand	
   breaks	
   induced	
   by	
  
free	
   radicals	
   assault	
   generated	
   from	
   HBV/HCV,	
   can	
   exacerbate	
   the	
   oxidative	
  
stress,	
  which	
  will	
   finally	
   inactivate	
  the	
  p53	
  tumor	
  suppressor	
  gene	
   in	
  the	
  onset	
  
and	
   progression	
   of	
   hepatocellular	
   carcinoma	
   (HCC),	
   the	
   etiology	
   and	
   the	
  
molecular	
  mechanism	
  of	
  other	
  types	
  of	
  cancer	
  such	
  as	
  squamous	
  cell	
  carcinoma	
  
of	
  the	
  esophagus	
   (SCCE),	
  prostate	
   cancer	
   (PC)	
  are	
   still	
   to	
  be	
  elucidated.	
   In	
   this	
  
presentation,	
  we	
  would	
  like	
  to	
  demonstrate	
  the	
  implication	
  of	
  oxidative	
  stress	
  in	
  
the	
  extent	
  of	
  DNA	
  damage	
  during	
   the	
  onset	
  and	
  progression	
  of	
   these	
   types	
  of	
  
cancers	
  -­‐	
  SCCE	
  due	
  to	
  the	
  Helicobacter	
  pylori	
  infection	
  and	
  other	
  non	
  elucidated	
  
factors	
   has	
   become	
   the	
   most	
   common	
   cancer	
   in	
   black	
   Southern	
   African	
   men	
  
(incidence:	
  14.5%),	
  PC	
  a	
  multifactorial	
  disease	
  which	
   is	
  the	
  second	
  leading	
  type	
  
of	
   cancer	
   causing	
   death	
   in	
   men	
   in	
   Western	
   countries.	
   Its	
   prevalence	
   is	
   also	
  
increased	
   in	
   Africa,	
   and	
   HCC	
   (incidence:	
   23-­‐26%)	
   due	
   to	
   excessive	
   intake	
   of	
  
dietary	
  iron	
  as	
  a	
  result	
  of	
  drinking	
  home-­‐brewed	
  in	
  iron	
  pots	
  constitutes	
  a	
  health	
  
problem	
   in	
   African	
   countries.	
   It	
   is	
   also	
   due	
   to	
   the	
   ingestion	
   of	
   aflatoxin-­‐
contaminated	
   food	
   in	
   conjunction	
   with	
   hepatitis	
   B	
   and/or	
   C.	
   A	
   range	
   of	
  
biomarkers	
  of	
  oxidative	
  stress	
  have	
  been	
  evaluated	
  and	
  correlated	
  with	
  the	
  level	
  
of	
   8-­‐hydroxy-­‐2’-­‐deoxy-­‐guanosine	
   (8-­‐OH-­‐dG)	
   measuring	
   the	
   extent	
   of	
   DNA	
  
damage	
   and	
   that	
   of	
   4-­‐Hdroxy-­‐2’-­‐nonenol	
   (4-­‐HNE)	
  measuring	
   the	
  extent	
  of	
   the	
  
lipid-­‐peroxidation.	
   Consistent	
   correlation	
   has	
   been	
   observed	
   between	
   DNA	
  
damage	
  by	
  the	
  presence	
  in	
  situ	
  (biopsies)	
  of	
  8-­‐OH-­‐dG,	
  its	
  level	
  in	
  serum/plasma	
  
and	
   the	
   extent	
   of	
   other	
   oxidative	
   stress	
   biomarkers	
   (4-­‐HNE,	
   Superoxide	
  
dismutase,	
  Glutathione	
  peroxidise)	
  in	
  SCCE,	
  HCC	
  and	
  PC.	
  Despite	
  our	
  progress	
  in	
  
earlier	
  detection	
  of	
  these	
  types	
  of	
   cancer,	
   their	
  aetiology	
  still	
   remains	
  not	
  very	
  
well	
  understood	
  resulting	
  in	
  a	
  partial	
  efficiency	
  of	
  their	
  prevention.	
  The	
  capacity	
  
of	
  Free	
   radicals	
   to	
  damage	
  DNA	
  molecule	
  and	
  to	
  overexpress	
   some	
  oncogenes	
  
suggests	
  their	
  implication	
   in	
  the	
  aetiology	
  of	
  these	
  types	
  of	
  cancer	
  and	
  justifies	
  
the	
  use	
  of	
  anti-­‐oxidant	
  compounds	
  modulating	
  the	
  expression	
  of	
  these	
  genes	
  for	
  
their	
  prevention.	
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ABSTRACT	
  
The	
   efficacy	
   of	
   a	
   novel	
  Prunus	
   domestica	
  extract	
   (pygeum	
  extract,	
   CR002)	
   was	
  
investigated	
  on	
   testosterone	
  propionate	
   (TP)-­‐induced	
   BPH	
   in	
  male	
  Wistar	
   rats.	
  
BPH	
  was	
  induced	
  by	
  subcutaneous	
  administration	
  of	
  TP	
  (3.0	
  g/kg)	
  over	
  a	
  period	
  
of	
   15	
   days	
   (interim	
   sacrifice	
   group)	
   and	
   for	
   21	
   days	
   (terminal	
   sacrifice	
   group).	
  
We	
   evaluated	
   the	
   dose-­‐dependent	
   efficacy	
   (0,	
   50,	
   100	
   and	
   200	
   mg/kg	
   body	
  
weight/day)	
   of	
   novel	
  Prunus	
   domestica	
  extract	
   (CR002)	
   and	
   a	
   control	
   group	
  
against	
   BPH,	
   and	
   compared	
  with	
   a	
   reference	
   standard	
  Prunus	
   Africana	
  extract	
  
(CR001).	
  Extensive	
  clinical	
  examinations	
  were	
  carried	
  out	
  on	
  days	
  1,	
  7,	
  14,	
  21,	
  28	
  
and	
   35	
   of	
   treatment	
   period	
   to	
   determine	
   the	
   onset,	
   duration	
   and	
   severity	
   of	
  
clinical	
   signs.	
   Clinical	
   pathology,	
   hematology,	
   biochemistry	
   and	
   histopathology	
  
were	
   performed	
   on	
   days	
   15	
   and	
   35,	
   prior	
   to	
   necropsy.	
   Animals	
   were	
   fasted	
  
overnight	
  prior	
  to	
  blood	
  collection.	
  Prostate	
  glands	
  and	
  tissues	
  were	
  examined.	
  
On	
   day	
   36,	
   histopathology	
   of	
   ventral	
   prostrate	
   of	
   control	
   rats	
   demonstrates	
  
single	
  layer	
  of	
  columnar	
  mucin	
  secreting	
  epithelial	
  cells	
  and	
  lumen	
  was	
  occupied	
  
with	
  eosinophilic	
  secretion.	
   In	
  contrast,	
  CR002	
  and	
  CR001	
  groups	
  (100	
  and	
  200	
  
mg/kg/day)	
   exhibited	
   no	
   hyperplasia	
   and	
   proliferation	
   of	
   epithelial	
   cells.	
  
Prostate	
   histopathology	
   of	
   these	
   treated	
   groups	
   was	
   comparable	
   with	
   control	
  
rats.	
  The	
  hyperplasia	
  and	
  hypertrophy	
  of	
  prostrate	
  was	
  reduced	
  to	
  single	
  layered	
  
cell	
   indicating	
   the	
   efficacy	
   of	
   CR002	
   and	
   CR001.	
   Overall,	
   results	
   demonstrate	
  
that	
  CR002	
  exhibits	
  therapeutic	
  efficacy/activity	
  in	
  TP-­‐induced	
  BPH	
  in	
  rats,	
  which	
  
is	
  comparable	
  to	
  CR001.	
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ABSTRACT	
  
Malaria	
   is	
   a	
   life-­‐threatening	
  disease	
   caused	
  by	
  parasites	
   transmitted	
   to	
  people	
  
through	
   the	
   bites	
   of	
   infected	
  mosquitoes.	
   Recently,	
   transmission	
   has	
   strongly	
  
increased	
  in	
  urban	
  and	
  semiurban	
  areas,	
  becoming	
  a	
  major	
  international	
  public	
  
health	
   concern.	
   In	
   2013,	
  malaria	
   caused	
   an	
   estimated	
   584000	
   deaths,	
   mostly	
  
among	
  African	
  children.	
  Malaria	
   is	
   transmitted	
  exclusively	
   through	
   the	
  bites	
  of	
  
Anopheles	
   mosquitoes.	
   The	
   main	
   control	
   tool	
   against	
   Anopheles	
   larvae	
   is	
  
represented	
   by	
   treatments	
   with	
   organophosphates	
   and	
   insect	
   growth	
  
regulators,	
  with	
  negative	
  effects	
  on	
  human	
  health	
  and	
  the	
  environment.	
   In	
  this	
  
scenario,	
   green	
   control	
   tools	
   are	
   a	
   priority.	
   Recently,	
   green-­‐synthesized	
  
nanoparticles	
   have	
   been	
   proposed	
   as	
   highly	
   effective	
   larvicidals	
   against	
  
mosquito	
   vectors.	
   In	
   this	
   research,	
   we	
   synthesized	
   silver	
   nanoparticles	
   (AgN)	
  
using	
   Neem	
   seed	
   kernel	
   (NSKE)	
   as	
   reducing	
   and	
   stabilizing	
   agent.	
   The	
   UV–vis	
  
spectrum	
   of	
   the	
   aqueous	
   medium	
   containing	
   silver	
   nanostructures	
   showed	
   a	
  
peak	
   at	
   420	
   nm	
   corresponding	
   to	
   the	
   surface	
   Plasmon	
   resonance	
   band	
   of	
  
nanoparticles.	
   SEM	
   analyses	
   of	
   the	
   synthesized	
   nanoparticles	
   were	
   clearly	
  
distinguishable	
  measured	
  20–35	
  nm	
  in	
  size.	
  The	
  EDS	
  spectra	
  showed	
  the	
  purity	
  
of	
   the	
   material	
   and	
   the	
   complete	
   chemical	
   composition	
   of	
   the	
   synthesized	
  
nanoparticles.	
   XRD	
   highlighted	
   that	
   the	
   nanoparticles	
   are	
   crystalline	
   in	
   nature	
  
with	
   face	
   centered	
   cubic	
   geometry.	
   The	
   FTIR	
   spectra	
   of	
   AgNPs	
   exhibited	
  
prominent	
  peaks	
  at	
  463.90	
  cm−1	
  (C–H	
  bend	
  alkenes),	
  596.97	
  cm−1	
  (C–O	
  stretch	
  
alcohols),	
   657.36	
   cm−1	
   (N–H	
   bend	
   amines),	
   1,638.68	
   and	
   2,120.98cm−1	
   (O–H	
  
stretch	
   carboxylic	
   acids),	
   and	
   3347.53cm−1	
   (N–H	
   stretching	
   due	
   to	
   amines	
  
group).	
  In	
  laboratory	
  conditions,	
  the	
  Neem	
  seed	
  kernel	
  extract	
  was	
  toxic	
  against	
  
A.	
   stephensi	
   larvae	
   and	
   pupae,	
   even	
   at	
   low	
   dosages.	
   LC50	
   were	
   49.419	
   ppm	
   (I	
  
instar),	
  74.173	
  ppm	
  (II	
  instar),	
  115.974	
  ppm	
  (III	
   instar),	
  171.368	
  ppm	
  (IV	
  instar),	
  
and	
   274.298	
   ppm	
   (pupae).	
   Green-­‐synthesized	
   silver	
   nanoparticles	
   were	
   highly	
  
toxic	
   against	
   A.	
   stephensi	
   and	
   LC50	
   were	
   2.973	
   ppm	
   (I	
   instar),	
   4.769	
   ppm	
   (II	
  
instar),	
   6.785	
   ppm	
   (III	
   instar),	
   8.721	
   ppm	
   (IV	
   instar),	
   and	
   12.830	
   ppm	
   (pupae).	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
In	
   addition,	
   we	
   evaluated	
   the	
   anti-­‐plasmodial	
   activity	
   of	
   synthesized	
   silver	
  
nanoparticles	
  using	
  Neem	
  seed	
  kernel	
  with	
  the	
  (IC50)	
  values	
  of	
  27.34	
  ±	
  1.24%	
  at	
  
25μg/ml,	
  respectively.	
  Overall,	
  this	
  study	
  adds	
  knowledge	
  about	
  the	
  use	
  of	
  green	
  
synthesis	
  of	
  nanoparticles	
   in	
  medical	
  entomology	
  and	
  parasitology,	
  allowing	
  us	
  
to	
   propose	
  Neem	
   seed	
   kernel-­‐synthesized	
   for	
   malaria	
   control	
   program	
   seems	
  
promising,	
   since	
   they	
   are	
   effective	
   at	
   low	
   doses,	
   and	
   may	
   constitute	
   an	
  
advantageous	
  alternative	
  to	
  build	
  newer	
  and	
  safer	
  malaria	
  control	
  tools.	
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ABSTRACT	
  
Cancer	
   is	
   expected	
   to	
   become	
   the	
   number	
   one	
   cause	
   of	
   death	
   in	
   the	
   21st	
  
Century.	
   This	
   will	
   result	
   from	
   a	
   number	
   of	
   converging	
   factors	
   including	
  
decreasing	
  overall	
  mortality	
  due	
  to	
   improved	
   living	
  standards,	
  vaccination	
  for	
  a	
  
wide	
  variety	
  of	
  childhood	
  infectious	
  diseases	
  and	
  increasing	
  cancer	
  incidence.	
  In	
  
addition,	
   tobacco	
   abuse	
   continues	
   to	
   increase	
   unabated	
   in	
  many	
   parts	
   of	
   the	
  
developing	
  and	
  recently	
  developed	
  world	
  with	
  some	
  studies	
  estimating	
  over	
  one	
  
billion	
   cases	
   of	
   lung	
   cancer	
   in	
   China	
   alone	
   during	
   this	
   time.	
  While	
   smoking	
   is	
  
slowly	
   declining	
   in	
   the	
   US	
   and	
   other	
   western	
   nations,	
   steadily	
   raising	
   obesity	
  
rates	
  threaten	
  to	
  overtake	
  tobacco	
  abuse	
  as	
  the	
  biggest	
  cause	
  of	
  cancer	
  in	
  these	
  
regions.	
  Thus,	
  cancer	
  prevention	
  and	
  control	
  efforts	
  must	
  be	
  tailored	
  to	
  specific	
  
regions	
   to	
  achieve	
   the	
  biggest	
  world-­‐wide	
   impact	
  and	
  need	
   to	
  be	
   cognizant	
  of	
  
shifting	
   demographics,	
   social	
   conventions,	
   economic	
   reality,	
   and	
   newly	
  
developed	
  potential	
   interventions.	
   	
  As	
  an	
  example,	
  the	
  hepatitis	
  B	
  vaccine	
  and	
  
the	
   HPV	
   vaccines	
   are	
   significantly	
   under-­‐utilized	
   in	
   many	
   parts	
   of	
   both	
   the	
  
developed	
   and	
   developing	
   world.	
   With	
   implementation	
   of	
   best	
   vaccine	
  
practices,	
  we	
  could	
  quite	
   literally	
  save	
  hundreds	
  of	
  thousands,	
  if	
  not	
  millions	
  of	
  
lives	
   from	
   hepatocellular	
   carcinoma,	
   cervical	
   carcinoma,	
   and	
   squamous	
   cell	
  
carcinoma	
   of	
   the	
   head	
   and	
   neck.	
   The	
   scope	
   of	
   this	
   lost	
   opportunity	
   is	
   truly	
  
stunning	
   in	
   nature	
  and	
   has	
  many	
   contributing	
   factors,	
  but	
   certainly	
   ignorance,	
  
crippling	
   poverty	
   throughout	
   much	
   of	
   the	
   world,	
   and	
   a	
   failure	
   of	
   many	
  
governments	
  to	
  prioritize	
  proven	
  public	
  health	
  interventions	
  are	
  major	
  causes	
  of	
  
this	
  unfortunate	
  situation.	
  The	
  good	
  news	
  is	
  that	
  there	
  are	
  ways	
  to	
  address	
  all	
  of	
  
these	
   issues,	
   so	
  with	
   education,	
   adequate	
   resources,	
   and	
  political	
  will,	
  we	
   can	
  
make	
   significant	
  progress	
   in	
   the	
  21st	
   century	
  on	
  decreasing	
   the	
  morbidity	
  and	
  
mortality	
  from	
  cancer	
  by	
  just	
  doing	
  what	
  we	
  know	
  how	
  to	
  do	
  right	
  now.	
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ABSTRACT	
  
Pancreatic	
   cancer	
   is	
   very	
   difficult	
   to	
   identify	
   and	
   by	
   the	
   time	
   someone	
   is	
  
diagnosed	
  it	
  is	
  generally	
  too	
  late,	
  resulting	
  in	
  poor	
  prognosis.	
  Current	
  therapy	
  is	
  
not	
   very	
   effective,	
   with	
   Gemcitabine,	
   a	
   nucleoside	
   analog	
   being	
   the	
  mainstay	
  
drug	
  of	
  choice;	
  however,	
  efficacy	
  is	
  poor,	
  and	
  at	
  best	
  increases	
  survival	
  by	
  a	
  few	
  
weeks.	
  Hence,	
  there	
  is	
  a	
  dire	
  need	
  to	
  identify	
  novel	
  factors	
  or	
  pathways	
  that	
  play	
  
a	
   critical	
   role	
   in	
   pancreatic	
   cancer	
   progression	
   and	
  metastasis	
   for	
   future	
   drug	
  
development.	
   We	
   have	
   recently	
   determined	
   that	
   prolactin	
   receptors	
   are	
  
overexpressed	
   in	
   pancreatic	
   cancers,	
   and	
   in	
   pancreatic	
   cancer	
   cell	
   lines.	
  
Prolactin	
  (PRL),	
  a	
  stress-­‐related	
  hormone	
  is	
  increased	
  in	
  patients	
  with	
  pancreatic	
  
cancer	
   compared	
   to	
   normal	
   healthy	
   volunteers	
   (4).	
   Acting	
   through	
   its	
   cognate	
  
receptor	
  (PRLR),	
  PRL	
  modulates	
  various	
  downstream	
  events	
  via	
  the	
  Jak-­‐STAT	
  and	
  
ERK	
   MAPK	
   pathways.	
   PRL	
   treatment	
   of	
   pancreatic	
   cancer	
   cells	
   induced	
   JAK2,	
  
STAT3,	
   and	
   ERK1/2	
   phosphorylation	
   and	
   increased	
   expression	
   of	
   cancer	
   stem	
  
cell	
   (CSC)	
   marker	
   genes	
   [DCLK1	
   (doublecortin	
   calmodulin	
   like	
   kinase	
   1)	
   and	
  
CD44].	
   In	
   addition,	
   PRL	
   treatment	
   increased	
   the	
   size	
   and	
   number	
   of	
  
pancospheres,	
   a	
   surrogate	
   marker	
   for	
   stemness	
   further	
   suggesting	
   that	
   PRL	
  
affects	
   stem	
   cells.	
   Taken	
   together,	
   these	
   data	
   demonstrate	
   that	
   cytokine	
  
signaling	
   induced	
   by	
   PRL	
   is	
   active	
   in	
   pancreatic	
   cancers	
   and	
   hence	
   provides	
   a	
  
new	
   target	
   for	
   therapeutic	
   intervention.	
   To	
   identify	
   compounds	
   that	
   might	
  
affect	
   PRLR	
   function,	
   we	
   performed	
   homology	
   modeling	
   and	
   did	
   binding	
   site	
  
predictions	
   and	
   structure	
   based	
   biological	
   function	
   predictions.	
   In	
   our	
   screen,	
  
we	
   have	
   identified	
   a	
   novel	
   a	
   Federal	
   Drug	
   Administration	
   approved	
   first	
  
generation	
   diphenylbutylpiperidine	
   antipsychotic	
   drug	
   that	
   would	
   inhibit	
   PRLR	
  
function.	
  It	
  has	
  a	
  long	
  elimination	
  half-­‐life	
  and	
  its	
  effects	
  last	
  for	
  many	
  days	
  after	
  
single	
   oral	
   dose.	
   The	
   compound	
   is	
   used	
   in	
   the	
   treatment	
   of	
   chronic	
  
schizophrenia	
  and	
  similar	
  psychotic	
  disorders.	
  What	
  is	
  also	
  interesting	
  is	
  that	
  the	
  
compound	
  has	
  been	
  recently	
  used	
  as	
  a	
  therapeutic	
  agent	
  against	
  various	
  cancers	
  
including	
  breast	
  and	
  pancreatic	
  cancer.	
  My	
  talk	
  will	
  further	
  focus	
  on	
  the	
  effects	
  
of	
  this	
  inhibitor	
  on	
  stemness	
  and	
  pancreatic	
  cancer	
  cell	
  growth.	
  
	
  
KEY	
   WORDS:	
   Targeting	
   prolactin	
   receptor;	
   Anti-­‐psychotic	
   approach;	
   Cancer	
  
stem	
  cells	
  
	
  
Author	
  affiliations	
  
1The	
  University	
  of	
  Kansas	
  Cancer	
  Center,	
  Kansas	
  City,	
  Kansas,	
  USA	
  
	
  
	
  
	
  



Published	
  by	
  iambr.info/AMBR	
  
Open	
  Access Original	
  Work	
  
	
  

Arch	
  Med	
  Biomed	
  Res.	
  2015;2:3-­‐109	
  
	
  

18	
  

	
  
	
  
Open	
  Access	
  
This	
   is	
   an	
   Open	
   Access	
   article	
  
distributed	
   in	
   accordance	
   with	
  
the	
   Creative	
   Commons	
  
Attribution	
   Non	
   Commercial	
  
(CC	
   BY-­‐NC	
   3.0)	
   license,	
   which	
  
permits	
   others	
   to	
   distribute,	
  
remix,	
   adapt,	
   build	
   upon	
   this	
  
work	
   non-­‐commercially,	
   and	
  
license	
   their	
   derivative	
   works	
  
on	
   different	
   terms,	
   provided	
  
the	
   original	
   work	
   is	
   properly	
  
cited	
   and	
   the	
   use	
   is	
   non-­‐
commercial.	
  
	
  
	
  	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Correspondence	
  to	
  
Young-­‐Joon	
  Surh;	
  
surhyoungjoon@yahoo.co.kr	
  

Anti-­‐inflammatory,	
   proresolving	
   and	
  
chemopreventive	
   effects	
   of	
  
Docosahexaenoic	
  acid	
  
	
  
Young-­‐Joon	
  Surh1	
  

	
  
ABSTRACT	
  
Docosahexaenoic	
   acid	
   (DHA),	
   a	
   representative	
  ω-­‐3	
   polyunsaturated	
   fatty	
   acid,	
  
has	
   been	
   reported	
   to	
   possess	
   anti-­‐inflammatory	
   and	
   chemopreventive	
  
properties.	
  We	
  have	
  previously	
  reported	
  that	
  topical	
  application	
  of	
  DHA	
  prior	
  to	
  
UVB	
   irradiation	
   attenuated	
   the	
   expression	
   of	
   cyclooxygenase-­‐2	
   and	
  
NAD(P)H:oxidase-­‐4	
   in	
   hairless	
  mouse	
   skin.	
   DHA	
   pretreatment	
   also	
   attenuated	
  
UVB-­‐induced	
  DNA	
  binding	
  of	
  nuclear	
  factor-­‐kappaB	
  (NF-­‐κB)	
  through	
  inhibition	
  of	
  
phosphorylation	
  of	
  IκB	
  kinase-­‐α/β,	
  phosphorylation	
  and	
  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	
  
defense	
  against	
  oxidative	
   stress	
  and	
   inflammatory	
  damage.	
  DHA	
  also	
   inhibited	
  
experimentally	
   induced	
  colitis	
  in	
  mice.	
  Timely	
  resolution	
  of	
   inflammation	
  at	
  the	
  
early	
   stage	
   is	
   important	
   in	
   preventing	
   further	
   progression	
   to	
   chronic	
  
inflammation	
  and	
  related	
  disorders	
  including	
  cancer.	
  Resolution	
  of	
  inflammation	
  
is	
   an	
   active	
   coordinated	
   process	
   regulated	
   by	
   distinct	
   endogenous	
   lipid	
  
mediators,	
  such	
  as	
   resolvins	
  and	
   lipoxins	
  that	
  have	
  anti-­‐inflammatory	
  and	
  pro-­‐
resolving	
   effects.	
   Our	
   recent	
   studies	
   have	
   revealed	
   that	
   DHA	
   enhances	
   the	
  
efferocytic	
   activity	
   of	
   macrophage,	
   an	
   essential	
   event	
   in	
   resolution	
   of	
  
inflammation.	
   Moreover,	
   DHA	
   induced	
   M2	
   macrophage	
   polarization	
   through	
  
peroxisome	
  proliferator-­‐activated	
  receptor	
  γ	
  activation.	
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ABSTRACT	
  
Breast	
   cancer	
   is,	
  by	
   far,	
   the	
   commonest	
   site	
  of	
   cancer	
   in	
   females	
   representing	
  
37.5%	
  of	
  new	
  cases	
  registered	
  with	
  an	
  age-­‐standardised	
  incidence	
  rate	
  ASR	
  (W)	
  
of	
  50.2/105.	
  One	
  important	
  aspect	
  of	
  pathological	
  evaluation	
  of	
  breast	
  cancer	
  is	
  
biomarker	
  testing,	
  specifically	
  the	
  accurate	
  assessment	
  of	
  the	
  estrogen	
  receptor	
  
(ER),	
   progesterone	
   receptor	
   (PR),	
   and	
   HER2	
   status.	
   Biomarkers	
   can	
   be	
  
prognostic,	
  predictive,	
  or	
  both.	
   Prognostic	
  biomarkers	
   (HER2)	
  are	
   independent	
  
measures	
  of	
  prognosis	
  associated	
  with	
  a	
  patient's	
  overall	
  clinical	
  outcome	
  (i.e.,	
  
risk	
   of	
   recurrence	
   and	
   mortality).	
   Predictive	
   biomarkers	
   (ER/PR),	
   in	
   contrast,	
  
predict	
  whether	
  or	
  not	
  a	
  patient	
  will	
   respond	
  to	
  a	
  given	
  therapy.	
  Hence,	
  a	
  first	
  
time	
  ever	
  studies	
  done	
  on	
  female	
  breast	
  cancer	
  patients	
  (FBC),	
  correlating	
  their	
  
biomarkers’	
  status.	
  A	
  retrospective	
  study	
  was	
  conducted	
   in	
  2014	
  at	
  the	
  Central	
  
Health	
  Laboratory,	
  Candos	
  that	
  is	
  the	
  unique	
  center	
  for	
  histopathology	
  services	
  
for	
  all	
  hospitals.	
  Paraffin	
  blocks	
  from	
  90	
  consecutive	
  FBC	
  cases	
  diagnosed	
  were	
  
subjected	
  to	
  ER/	
  PR	
  testing	
  by	
  immunohistochemistry	
  (IHC)	
  on-­‐site	
  and	
  for	
  HER-­‐
2	
  testing,	
  the	
  respective	
  paraffin	
  blocks	
  were	
  sent	
  to	
  Lancet	
  laboratories,	
  South	
  
Africa.	
  In	
  this	
  study,	
  the	
  mean	
  age	
  of	
  patients	
  was	
  52.7	
  years	
  ranging	
  from	
  26	
  to	
  
80	
  years,	
  30	
  patients	
  (33.3%)	
  were	
  below	
  50	
  years	
  of	
  age	
  and	
  13	
  (14.4%)	
  were	
  
over	
   65	
   years.	
   In	
   this	
   study	
   only	
   69	
   had	
   defined	
  menopausal	
   status,	
   19	
   were	
  
premenopausal	
   (27.5%)	
   and	
   50	
   were	
   postmenopausal	
   (72.5%).	
   Concerning	
  
histological	
  types,	
  infiltrating	
  ductal	
  carcinoma	
  (NOS)	
  was	
  the	
  commonest	
  66/90	
  
(73.3%)	
  and	
  other	
  variants	
  were	
  24/90	
  (26.7%).	
  The	
  overall	
   immunoexpression	
  
of	
  ER/PR/HER-­‐2	
  were	
  72.2%,	
  63.3%,	
  28.8%	
  and	
  HER-­‐2	
  overexpression	
  (3+)	
  was	
  in	
  
22.2%	
   of	
   cases,	
   while	
   triple	
   negative	
   cases	
   accounted	
   for	
   16.0%.	
   It	
   has	
   been	
  
noted	
  that	
  the	
  high	
  rates	
  of	
  positive	
  expressions	
  of	
  ER/PR/HER-­‐2/neu	
  among	
  the	
  
female	
   Mauritian	
   population	
   having	
   breast	
   carcinoma	
   correlate	
   well	
   with	
  
corresponding	
  studies.	
  Moreover,	
  these	
  results	
  have	
  proven	
  useful	
  in	
  the	
  proper	
  
management	
  of	
  patients	
  with	
  the	
  introduction	
  of	
  targeted	
  therapy	
  in	
  Mauritius.	
  
Besides,	
  priority	
  is	
  to	
  be	
  given	
  for	
  the	
  development	
  of	
  IHC	
  service	
  locally	
  to	
  help	
  
to	
  improve	
  overall	
  survival	
  for	
  breast	
  cancer.	
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ABSTRACT	
  
The	
  causes	
  of	
  adverse	
  reactions	
  to	
  foods	
  and	
  adverse	
  drug	
  reactions	
  (ADRs)	
  are	
  
many	
   and	
   include	
   product	
   defects,	
   medication	
   errors	
   and	
   differences	
   in	
   drug	
  
exposure.	
   Pharmacogenetics	
   is	
   the	
   study	
   of	
   genetic	
   causes	
   of	
   individual	
  
variations	
   in	
   drug	
   response	
   and	
   pharmacogenomics	
   more	
   broadly	
   involves	
  
genome-­‐wide	
  analysis	
  of	
  the	
  genetic	
  determinants	
  of	
  drug	
  efficacy	
  and	
  toxicity.	
  
Pharmacogenomics	
  has	
  helped	
  understand	
  some	
  of	
   the	
   factors	
   responsible	
   for	
  
ADRs	
  caused	
  by	
  high	
  exposures	
  and	
  factors	
  associated	
  with	
  the	
  mechanism-­‐of-­‐
action	
   of	
   the	
   drug	
   and	
   examples	
   continue	
   to	
   emerge	
   where	
   genetic	
   markers	
  
identified	
   patients	
   at	
   risk	
   for	
   serious,	
   often	
   life	
   threatening	
   ADRs	
   before	
  
administration	
   of	
   drugs.	
   The	
   similarity	
   of	
   nutritional	
   genomics	
   and	
  
pharmacogenomics	
   stems	
   from	
   the	
   innate	
   goal	
   to	
   identify	
   genetic	
   variants	
  
associated	
   with	
   metabolism	
   and	
   disease.	
   Gene-­‐diet	
   interactions	
   involve	
  
hundreds	
   to	
   thousands	
   of	
   compounds	
   that	
   are	
   present	
   in	
   even	
   the	
   simplest	
  
foods	
   and	
   this	
   chemical	
   complexity	
   of	
   food	
   make	
   the	
   identification	
   of	
   the	
  
bioactive	
  compounds	
  quite	
  challenging.	
  The	
  advances	
  in	
  the	
  knowledge	
  base	
  of	
  
the	
  complex	
   interactions	
  among	
  genotype,	
  diet,	
   lifestyle,	
   and	
  environment	
  will	
  
continue	
   to	
   elicit	
   changes	
   in	
   current	
   medical	
   practice	
   to	
   ultimately	
   yield	
  
personalized	
   nutrition	
   recommendations	
   and	
   health	
   and	
   risk	
   assessment.	
   This	
  
information	
   could	
   be	
   used	
   to	
   understand	
   how	
   foods	
   and	
   dietary	
   supplements	
  
uniquely	
  affect	
  the	
  health	
  of	
  individuals	
  and	
  hence	
  wellness.	
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ABSTRACT	
  
Bilirubin,	
   the	
  principal	
   tetrapyrrolic	
  bile	
   pigment	
   and	
  catabolite	
   of	
  haem,	
   is	
   an	
  
emerging	
   biomarker	
   of	
   disease	
   resistance,	
   which	
   may	
   be	
   related	
   to	
   several	
  
recently	
  documented	
  biological	
  functions.	
  Initially	
  believed	
  to	
  be	
  toxic	
  in	
  infants,	
  
bilirubin’s	
   perception	
   has	
   undergone	
   a	
   transformation,	
   to	
   being	
   a	
   molecule,	
  
which	
  may	
   promote	
   health	
   in	
   adults.	
   Data	
   from	
   the	
   last	
   decade	
   demonstrate	
  
that	
  mildly	
   elevated	
   serum	
   bilirubin	
   levels,	
   also	
   known	
   as	
   Gilbert`s	
   syndrome	
  
(GS),	
   are	
   strongly	
   associated	
   with	
   reduced	
   prevalence	
   of	
   chronic	
   diseases,	
  
particularly	
   cardiovascular	
   diseases	
   (CVD),	
   as	
   well	
   as	
   to	
   CVD-­‐related	
   mortality	
  
and	
   risk	
   factors.	
   Interest	
   in	
  GS	
   and	
   its	
   potential	
   to	
   prevent	
   diseases	
   has	
   risen	
  
recently,	
   mainly	
   due	
   to	
   the	
   syndrome`s	
   high	
   prevalence.	
   The	
   polymorphism	
  
affects	
  approximately	
  3-­‐13	
  %	
  of	
  the	
  general	
  population,	
  men	
  more	
  than	
  women.	
  
Recent	
   data	
   also	
   link	
   bilirubin	
   to	
   other	
   chronic	
   diseases	
   including	
   cancer	
   and	
  
diabetes	
   mellitus	
   type	
   2	
   and	
   to	
   all-­‐cause	
   mortality.	
   Mechanistically	
   the	
  
protecting	
  effects	
  of	
  bilirubin	
  and	
  other	
  bile	
  pigments	
  have	
  mainly	
  be	
  attributed	
  
to	
  their	
  antioxidative	
  effects,	
  which	
  has	
  been	
  proven	
   in	
  various	
   in	
  vitro	
  models	
  
as	
  well	
   as	
   in	
   animal	
   and	
  human	
   organisms.	
  More	
   recent	
   data	
   show	
   additional	
  
protection	
   such	
   as	
   antimutagenic	
  effects	
  by	
   reducing	
   the	
  effects	
  of	
   foodborne	
  
and	
  chemical	
  mutagens	
  or	
  induction	
  of	
  DNA	
  damage	
  and	
  apoptosis	
  in	
  cancer	
  cell	
  
models.	
   In	
  animal	
  and	
  human	
  studies	
  hyperbilirubninaemic	
  subjects	
  showed	
  an	
  
improved	
   lipid	
   metabolism	
   (with	
   lower	
   risk	
   factors	
   such	
   as	
   total-­‐	
   and	
   LDL-­‐
cholesterol	
  or	
  triglycerides),	
  lower	
  mediators	
  for	
  inflammation	
  and	
  a	
  lower	
  body	
  
mass	
   index.	
   Interestingly,	
   the	
  effects	
  were	
  more	
  pronounced	
   in	
  older	
  subjects,	
  
which	
   opens	
   up	
   questions	
   regarding	
   an	
   age	
   related	
   increase	
   in	
   biomarker	
  
related	
  to	
  lipid	
  metabolism.	
  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.	
  Given	
  that	
  the	
  search	
  
for	
   novel	
   biomarkers	
   of	
   chronic	
   diseases,	
   as	
   well	
   as	
   for	
   novel	
   therapeutic	
  
modalities	
   are	
   key	
   research	
   objectives	
   in	
   near	
   future,	
   bilirubin	
   represents	
   a	
  
promising	
   candidate,	
   meeting	
   the	
   criteria	
   of	
   a	
   biomarker	
   and	
   should	
   be	
  
considered	
  more	
  carefully	
  in	
  clinical	
  practice,	
  as	
  a	
  molecule	
  which	
  might	
  provide	
  
insights	
  into	
  disease	
  resistance.	
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ABSTRACT	
  
While	
  much	
   has	
   been	
   written	
   about	
   the	
   effects	
   of	
   diabetes	
   on	
   cardiovascular	
  
functioning,	
  less	
  attention	
  has	
  been	
  paid	
  upon	
  the	
  role	
  of	
  diabetes	
  on	
  cognitive	
  
functioning.	
   While	
   researchers	
   are	
   still	
   debating	
   the	
   pathophysiology	
   of	
   the	
  
cognitive	
   dysfunction	
   triggered	
   by	
   diabetes,	
   including	
   the	
   possibility	
   that	
  
Alzheimer’s	
  being	
  Type	
  III	
  diabetes,	
  among	
  other	
  possibilities.	
  Less	
  research	
  has	
  
targeted	
  addressing	
  these	
  problems	
  among	
  those	
  with	
  diabetes.	
  Social	
  problems	
  
associated	
   with	
   having	
   cognitive	
   dysfunctions	
   in	
   diabetics,	
   have	
   received	
   very	
  
little	
  attention.	
  	
  Social	
  activities	
  are	
  perhaps	
  the	
  most	
  difficult	
  and	
  complicated	
  
behaviors	
  humans	
  engage	
  in,	
  Even	
  the	
  concept	
  of	
  measurable	
  Social	
  Intelligence	
  
comes	
  relatively	
  new	
  to	
  the	
  psychology	
  literature.	
  	
  This	
  presentation	
  focuses	
  on	
  
ways	
   to	
   address	
   both	
   Cognitive	
   and	
   Social	
   Dysfunctions	
   related	
   to	
   Type	
   2	
  
diabetes.	
   	
   Both	
   types	
   of	
   dysfunction	
   cause	
   significant	
   harm	
   to	
   those	
   suffering	
  
from	
   diabetes	
   and	
   addressing	
   them	
   in	
   evidence	
   based	
   fashion	
   offers	
   an	
  
opportunity	
   better	
   manage	
   functional	
   impediments	
   related	
   to	
   this	
   disorder.	
  
They	
   also	
  may	
   help	
   to	
   ameliorate	
   some	
   of	
   the	
   harm	
   done	
   by	
   the	
   decrease	
   in	
  
both	
  cognitive	
  and	
  social	
  functioning.	
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ABSTRACT	
  
The	
   incidence	
   and	
   prevalence	
   of	
   Type	
   2	
   diabetes	
  mellitus	
   is	
   rapidly	
   increasing	
  
and	
  is	
  a	
  major	
  concern	
  for	
  both	
  developed	
  and	
  developing	
  countries.	
  	
  Moreover,	
  
future	
   predictions	
   indicate	
   that	
   numbers	
   will	
   continue	
   to	
   rise	
   within	
   the	
   next	
  
few	
   decades,	
   with	
   developing	
   nations	
   projected	
   to	
   be	
   hardest	
   hit.	
   	
   With	
   the	
  
surging	
   prevalence	
   of	
   diabetes,	
   this	
   global	
   burden	
   of	
   disease	
   is	
   further	
  
exacerbated	
  by	
  cardiovascular	
  complications	
  that	
  frequently	
  manifest	
  in	
  diabetic	
  
individuals.	
   	
  This	
  talk	
  will	
   focus	
  on	
  the	
   link	
  between	
  hyperglycemia	
  and	
  cardio-­‐
metabolic	
   diseases	
   onset,	
   emphasizing	
   recently	
   emerging	
   downstream	
  
mediators,	
   namely	
   oxidative	
   stress	
   and	
  metabolic	
   pathway	
   perturbations	
   that	
  
are	
   implicated	
   in	
   the	
   development	
   of	
   hyperglycemia-­‐induced	
   cardiac	
  
dysfunction.	
   The	
   role	
   of	
   hyperglycemia-­‐mediated	
   activation	
   of	
   non-­‐oxidative	
  
glucose	
   pathways	
   (NOGPs)	
   (i.e.	
   polyol	
   pathway,	
   hexosamine	
   biosynthetic	
  
pathway,	
   advanced	
   glycation	
   endproducts,	
   PKC)	
   as	
   significant	
   contributors	
   to	
  
the	
  development	
  of	
  cardio-­‐metabolic	
  complications	
  will	
  be	
  evaluated.	
  	
  Here	
  data	
  
generated	
   indicate	
  that	
  there	
   is	
  a	
  unique	
   interplay	
  between	
  the	
  NOGPs	
  as	
  well	
  
as	
   a	
   downstream	
   convergence	
   of	
   detrimental	
   effects	
   such	
   as	
   myocardial	
  
oxidative	
   stress,	
   further	
   NOGP	
   activation,	
   apoptosis,	
   and	
   impaired	
   contractile	
  
function.	
  Thus	
  the	
  proposal	
  is	
  made	
  that	
  a	
  vicious	
  metabolic	
  cycle	
  is	
  established	
  
whereby	
   hyperglycemia-­‐induced	
   NOGP	
   further	
   fuels	
   its	
   own	
   activation	
   by	
  
generating	
  even	
  more	
  oxidative	
  stress,	
  and	
  aggravating	
  damaging	
  effects	
  in	
  the	
  
heart	
  under	
  these	
  conditions.	
  Novel	
  therapeutic	
  interventions	
  should	
  therefore	
  
aim	
   to	
   diminish	
   oxidative	
   stress	
   and/or	
   divert	
   flux	
   away	
   from	
   hyperglycemia-­‐
mediated	
   activation	
   of	
   NOGPs.	
   For	
   example,	
   oleanolic	
   acid	
   (clove	
   extract)	
  
administration	
   can	
   attenuate	
   hyperglycemia-­‐induced	
   oxidative	
   stress	
   and	
  
apoptosis,	
   and	
  also	
  enhance	
   functional	
  recovery	
  of	
  ex	
  vivo	
  perfused	
   rat	
  hearts	
  
following	
   ischemia-­‐reperfusion.	
   	
   Moreover,	
   treatment	
   with	
   benfotiamine	
  
(vitamin	
   B1	
   derivative)	
   stimulates	
   transketolase	
   a	
   key	
   enzyme	
   of	
   the	
   non-­‐
oxidative	
  branch	
  of	
  the	
  pentose	
  phosphate	
  pathway	
  (PPP).	
  As	
  PPP	
  activation	
  can	
  
shunt	
   flux	
   away	
   from	
   the	
   NOGPs,	
   this	
   results	
   in	
   the	
   lowering	
   of	
   overall	
  
myocardial	
  oxidative	
  stress	
  together	
  with	
  an	
  improvement	
  in	
  cardiac	
  contractile	
  
function	
   following	
   ischemia-­‐reperfusion.	
   These	
   studies	
   demonstrate	
   that	
   the	
  
inhibition	
   of,	
   and/or	
   shifting	
   flux	
   away,	
   from	
   the	
   NOGPs	
   provide	
   a	
   unique	
  
opportunity	
   to	
   develop	
   novel	
   cardioprotective	
   agents.	
   	
   This	
  may	
   be	
   especially	
  
useful	
   to	
  help	
   cope	
  with	
   the	
  alarming	
  number	
   of	
  diabetic	
   individuals	
   suffering	
  
cardiovascular	
   complications,	
   and	
   also	
   for	
   non-­‐diabetic	
   patients	
   that	
   exhibit	
  
acute	
  hyperglycemia	
  within	
  the	
  clinical	
  setting.	
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ABSTRACT	
  
Drug	
   combinations	
   in	
   cancer	
   chemotherapy	
   have	
   proved	
   to	
   be	
  more	
   efficient	
  
than	
   single	
   drugs	
   as	
   they	
   allow	
   different	
   mechanisms	
   of	
   action	
   for	
   cure.	
   For	
  
instance,	
   in	
   pancreatic	
   cancer	
   preclinical	
   studies,	
   Irinotecan	
   has	
   synergistic	
  
activity	
  when	
  administered	
  before	
  5-­‐FU	
  and	
  Leucovorin,	
  Oxaliplatin	
  has	
   clinical	
  
activity	
   only	
   when	
   combined	
   with	
   5-­‐FU,	
   and	
   Oxaliplatin	
   and	
   Irinotecan	
   show	
  
synergistic	
   activity.	
   Similarly,	
   in	
   breast	
   cancer,	
   drug	
   combinations	
   such	
   as	
  
doxorubicin	
   or	
   paclitaxel	
   with	
   an	
   anti-­‐VEGF	
   has	
   led	
   to	
   enhanced	
   efficacy.	
  
Recently	
   therapy	
   combining	
   synthetic	
   drugs	
   and	
   bioactive	
   compounds	
   or	
  
phytochemicals	
   has	
   proved	
   quite	
   interesting	
   as	
   they	
   can	
   address	
   different	
  
aspects	
  of	
   cancer	
   cells	
  mode	
  of	
  action	
  and	
  their	
  microenvironment.	
   	
  However,	
  
the	
   biodistribution	
   and	
   bioavailability	
   of	
   these	
   drugs	
   remain	
   low	
   with	
   their	
  
premature	
   degradation	
   and	
   interaction	
   with	
   the	
   biological	
   environment.	
  
Nanocarriers	
   improve	
  therapeutic	
  efficacy	
  of	
  drugs	
  by	
  increasing	
  bioavailability,	
  
biodistribution	
  and	
  allowing	
  targeting	
  of	
  diseased	
  cells.	
  For	
  instance,	
  Tamoxifen	
  
and	
  Quercetin	
  have	
  been	
  combined	
  in	
  PEG-­‐based	
  nanoparticles	
  and	
  proved	
  their	
  
efficacy	
   against	
   cancer	
   cells.	
   Curcumin	
   gold	
   nanoparticles	
   have	
   also	
   shown	
  
better	
  efficacy.	
  Very	
  few	
  examples	
  have	
  been	
  reported	
  on	
  the	
  use	
  of	
  polymeric	
  
nanomicelles	
   for	
   such	
   combination.	
  We	
   have	
   developed	
   at	
   CBBR	
   a	
   number	
   of	
  
nanomicelles	
   consisting	
   of	
   tunable	
   hydrophobic	
   and	
   hydrophilic	
   segments	
   as	
  
well	
  as	
  nanovesicles.	
  We	
  have	
  reported	
  on	
  dual	
   combination	
  of	
   synthetic	
  anti-­‐
cancer	
  drugs.	
  We	
  are	
  currently	
   investigating	
  the	
  combination	
  of	
  synthetic	
  anti-­‐
cancer	
   drugs	
   and	
   bioactive	
   molecules	
   such	
   as	
   ergothioneine	
   for	
   synergistic	
  
effects	
  (Figure	
  1).	
  The	
  preliminary	
  results	
  will	
  be	
  presented.	
  

	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  
	
  

Figure	
  1.	
  PEG-­‐b-­‐(PDX-­‐co-­‐PMeDX)	
  nanocarriers	
  and	
  ergothioneine	
  molecule	
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ABSTRACT	
  
When	
   Lipson	
   and	
   Baldes	
   reported	
   their	
   preparation	
   of	
   hematoporphyrin	
  
derivative	
   (HpD),	
   little	
   did	
   they	
   know	
   that	
   they	
   were	
   defining	
   photodynamic	
  
therapy	
   (PDT)?	
   This	
   work	
   established	
   the	
   basis	
   for	
   the	
   first	
   generation	
   PDT,	
  
which	
  was	
  subsequently	
  adopted	
  in	
  the	
  clinic	
  by	
  Dougherty	
  et	
  al	
  in	
  1978.	
  These	
  
researchers	
   also	
   confirmed	
   its	
   effectiveness	
   and	
   safety	
   by	
   completely	
  
eradicating	
  early	
  stage	
  internal	
  squamous	
  cell	
  carcinoma	
  in	
  1980.	
  The	
  successes	
  
of	
   PDT	
   against	
   many	
   cancers	
   that	
   were	
   subsequently	
   demonstrated	
   in	
   many	
  
clinics	
   attracted	
   the	
   attention	
   of	
   pre-­‐clinical	
   and	
   clinical	
   researchers	
   and	
   a	
  
number	
  of	
  drugs	
  obtained	
  approval	
  for	
  clinical	
  use	
  in	
  many	
  countries.	
  Photofrin	
  
enjoys	
   the	
  widest	
  approval	
   for	
   lung,	
  esophageal,	
  bladder,	
   gastric,	
   cervical,	
   skin	
  
and	
  brain	
  cancer.	
  More	
  than	
  3,000	
  tumors	
   in	
  various	
  organs	
  have	
  been	
  treated	
  
by	
  PDT	
  in	
  more	
  than	
  32	
  countries.	
  Clinical	
  trials	
  show	
  that	
  PDT	
  can	
  successfully	
  
treat	
   at	
   least	
   50	
   %	
   early	
   stage	
   cancer.	
   Thus	
   PDT	
   can	
   significantly	
   improve	
   the	
  
quality	
  of	
   life.	
  The	
  cost	
  of	
  PDT	
  computed	
  by	
  Fujino	
  was	
  found	
  to	
  be	
  at	
   least	
  30	
  
percent	
   less	
   than	
   that	
   of	
   surgery.	
   PDT	
   is	
   indicated	
   in	
   cases	
   with	
   superficial	
  
localized	
   early	
   stage	
   lung	
   cancer	
   as	
   a	
   curative	
   treatment	
   and	
   as	
   a	
   palliative	
  
treatment	
   for	
   opening	
   tumor	
   obstructed	
   bronchi	
   prior	
   to	
   surgery	
   based	
  
combination	
   therapy.	
   In	
   the	
   future,	
  PDT	
  will	
   have	
  many	
  applications	
   in	
  a	
  wide	
  
range	
  of	
  fields	
  from	
  preclinical	
  to	
  clinical	
  medicine.	
  Indications	
  will	
  be	
  extended	
  
for	
   early	
   stage	
   lung	
   cancer	
   and	
   improvement	
   of	
   therapeutic	
   results	
   will	
   be	
  
achieved	
   by	
   the	
   development	
   of	
   new	
   photosensitizers	
   such	
   as	
   chlorin,	
  
pheophorbide,	
   phthalocyanin,	
   amino	
   laevulinic	
   acid,	
   benzoporphyrin,	
   and	
  
others,	
   which	
   can	
   be	
   excited	
   by	
   longer	
   wavelength	
   and	
   new	
   lasers	
   such	
   as	
  
pulsed	
   excimer,	
   dye	
   and	
   diode	
   lasers.	
   Through	
   these	
   new	
   developments,	
   the	
  
indications	
   of	
   this	
   treatment	
   for	
   malignant	
   tumors	
   will	
   continue	
   to	
   expand.	
  
Recently	
   the	
   effectiveness	
   of	
   antibacterial	
   PDT	
   (aPDT),	
   important	
   for	
   the	
  
developing	
   world,	
   was	
   demonstrated	
   by	
   Dai	
   et	
   al.,	
   and	
   Photodynamic	
  
Antimicrobial	
   Chemotherapy	
   (PACT)	
   was	
   shown	
   by	
   Nakonechny	
   et	
   al	
   to	
   be	
  
effective	
   against	
   most	
   types	
   of	
   microbial	
   pathogens,	
   including	
   those	
   that	
   are	
  
resistant	
  to	
  antibiotics.	
  Jori	
  et	
  al	
  have	
  proposed	
  the	
  treatment	
  of	
  chronic	
  ulcers,	
  
infected	
   burns,	
   acne	
   vulgaris	
   and	
   a	
   variety	
   of	
   oral	
   infections	
   for	
   clinical	
  
applications	
  of	
  aPDT.	
  Current	
   interest	
   is	
  on	
  the	
  applications	
  of	
  nanotechnology	
  
with	
   PDT	
   such	
  as	
   drug	
   delivery	
   and	
  magnetic	
   hyperthermia.	
   Thus,	
   the	
   general	
  
scope	
  of	
  PDT	
  and	
  its	
  effectiveness	
  in	
  established	
  applications	
  will	
  expand	
  in	
  the	
  
future.	
  This	
  paper	
  presents	
  the	
  history,	
  scientific	
  development	
  and	
  future	
  of	
  PDT	
  
for	
  basic	
  and	
  clinical	
  researchers.	
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ABSTRACT	
  
Oocyte	
  maturation,	
   reductive	
   cell	
  division	
  of	
   vertebrate	
  oocytes,	
   is	
   induced	
  by	
  
maturation-­‐inducing	
  steroid	
  (MIS).	
  A	
  new	
  class	
  of	
  steroid	
  receptor	
  was	
  identified	
  
as	
   receptor	
   for	
   MIS,	
   termed	
   as	
   membrane	
   progestin	
   receptor	
   (mPR).	
   As	
   well	
  
known,	
   steroid	
   genomic	
   actions	
   are	
   mediated	
   via	
   nuclear	
   steroid	
   receptors	
  
involving	
  mRNA	
  and	
  protein	
  synthesis.	
   In	
  contrast,	
  steroid	
  hormones	
  act	
  at	
  the	
  
cell	
  surface	
  of	
  target	
  tissues	
  to	
   initiate	
  rapid	
  activation	
  of	
   intracellular	
  signaling	
  
pathways	
  without	
  transcription	
  through	
  mPR.	
  These	
  rapid	
  actions	
  of	
  steroids	
  are	
  
called	
   as	
   non-­‐genomic	
   steroid	
   actions,	
   for	
   example	
   alterations	
   in	
   intracellular	
  
calcium	
   concentrations.	
   Genome-­‐wide	
   phylogenetic	
   analyses	
   have	
   shown	
   that	
  
mPRs	
   are	
   a	
   new	
   protein	
   family	
   conserved	
   in	
   vertebrate,	
   the	
   progestin	
   and	
  
adipoQ	
   receptor	
   (PAQR)	
   family	
   composed	
   of	
   11	
   genes.	
   mPRs	
   are	
   widely	
  
expressed	
  in	
  various	
  tissues.	
  High	
  expression	
  levels	
  of	
  mRNA	
  for	
  mPRs	
  have	
  been	
  
reported	
   in	
   ovarian	
   cancer	
   cells	
   and	
   breast	
   cancer	
   cells.	
   	
   There	
   is	
   a	
   possibility	
  
that	
  mPRs	
  are	
  responsible	
  for	
  mediating	
  the	
  non-­‐genomic	
  actions	
  of	
  steroids	
   in	
  
various	
  tissues.	
  We	
  are	
  establishing	
  the	
  screening	
  methods	
  that	
  make	
  it	
  possible	
  
to	
   screen	
   the	
   ligands	
   for	
   mPR.	
   Recently	
   we	
   succeeded	
   to	
   express	
   and	
   purify	
  
recombinant	
  mPR	
   protein	
   in	
   yeast,	
  Pichia	
   pastoris.	
   Relatively	
   large	
   amount	
   of	
  
mPR	
  protein	
  with	
  hormonal	
  binding	
  activity	
  can	
  be	
  purified	
  by	
  our	
  method.	
  The	
  
recombinant	
   protein	
   will	
   be	
   applicable	
   to	
   establish	
   the	
   molecular	
   probe	
   to	
  
detect	
  mPR	
   interacting	
  agents.	
   Also	
  we	
  established	
   cell	
   lines	
   that	
   transformed	
  
with	
   cDNAs	
   for	
  mPRa	
  and	
   recombinant	
   luciferase	
  gene,	
  named	
  Glosensor.	
   The	
  
cells	
  can	
  be	
  used	
  for	
  monitoring	
  effects	
  of	
  ligands	
  on	
  mPRa	
  by	
  intracellular	
  cAMP	
  
levels.	
   Study	
   using	
   these	
   cell	
   lines	
   indicated	
   that	
   cAMP	
   concentration	
   was	
  
decreased	
   by	
   ligands	
   for	
  mPRa.	
  The	
   results	
   provide	
   the	
   suportive	
  evidence	
   for	
  
previous	
   results	
   that	
   suggested	
  mPRa	
   is	
   coupled	
   to	
  Gi	
  protein.	
  On	
   the	
  basis	
  of	
  
these	
  screening	
  system,	
  we	
   just	
  started	
  to	
   identify	
  the	
  natural	
  compounds	
  that	
  
interact	
  with	
  mPR.	
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ABSTRACT	
  
The	
  aim	
  of	
  this	
  study	
  is	
  to	
  synthesize	
  highly	
  fluorescent	
  and	
  stable	
  quantum	
  dots	
  
and	
  silver	
  nanoparticles	
  (Ag-­‐NPs)	
  with	
  reduced	
  cytotoxicity	
  via	
  completely	
  green	
  
methods	
  for	
  biological	
  applications.	
  The	
  syntheses	
  involve	
  the	
  use	
  of	
  green	
  and	
  
biocompatible	
  materials	
  such	
  as	
  oleic	
  acid,	
  gelatin,	
  starch,	
  glutathione,	
  cysteine	
  
and	
  mercaptopropionicacid	
  as	
  capping	
  agents	
  while	
  glucose,	
  maltose,	
  dextrose	
  
were	
  used	
  as	
  reducing	
  agents.	
  The	
  effects	
  of	
  various	
  synthesis	
  parameter	
  such,	
  
pH,	
  reaction	
  time,	
  concentration,	
  ageing	
  time	
  and	
  capping	
  agents	
  on	
  the	
  optical	
  
and	
   structural	
   properties	
   were	
   investigated.	
   The	
   as-­‐synthesized	
  material	
  were	
  
characterized	
   using	
   UV-­‐vis	
   absorption	
   and	
   photoluminescence	
   (PL)	
  
spectroscopy,	
   transmission	
   electron	
   microscopy	
   (TEM),	
   high	
   resolution	
  
transmission	
   electron	
   microscopy	
   (HRTEM),	
   x-­‐ray	
   diffraction	
   (XRD),	
   Fourier	
  
transform	
   infrared	
   spectroscopy	
   (FTIR),	
   Raman	
   spectroscopy	
   and	
   energy	
  
dispersive	
   spectroscopy	
   (EDX).	
   The	
   reactions	
   were	
   carried	
   out	
   in	
   ambient	
  
conditions	
  and	
  the	
  as-­‐synthesized	
  materials	
  were	
  studied	
   for	
   imaging,	
   labeling,	
  
sensing	
   and	
   catalytic	
   applications.	
   All	
   the	
   as-­‐synthesized	
   quantum	
   dots	
   are	
  
highly	
   fluorescent	
   with	
   good	
   absorption	
   and	
   emission	
   properties.	
   The	
  
cytotoxicity	
   assay	
   shows	
   that	
   the	
   cell	
   viability	
   increased	
   (83%)	
  as	
   the	
   refluxing	
  
time,	
   pH	
   and	
   passivation	
   increased.	
   The	
   TEM	
   image	
   shows	
   most	
   of	
   the	
  
nanomaterial	
   are	
   spherical	
   in	
   shape	
   with	
   high	
   crystallinity	
   while	
   the	
   metal	
  
nanoparticles	
   exhibit	
   strong	
   antibacterial	
   activities.	
   Furthermore,	
   the	
   silver	
  
nanoparticles	
   showed	
   high	
   catalytic	
   activities	
   against	
   environmental	
   pollutant	
  
and	
  high	
  sensitivities	
  towards	
  reactive	
  oxygen	
  species	
  upto	
  to	
  a	
  concentration	
  of	
  
10-­‐10	
   M.	
   All	
   the	
   as-­‐synthesized	
   materials	
   display	
   high	
   stability	
   for	
   several	
  
months	
   while	
   the	
   confocal	
   imaging	
   analyses	
   showed	
   the	
   nanomaterials	
   as	
   a	
  
promising	
   probe	
   for	
   cellular	
   imaging	
   and	
   bio-­‐labeling.	
   The	
  methods	
   provide	
   a	
  
facile	
  green	
  route	
  for	
  large-­‐scale	
  synthesis	
  of	
  biocompatible	
  nanomaterials	
  with	
  
reduced	
   cytotoxicity	
   for	
   optical,	
   sensing,	
   catalytic,	
   labeling	
   and	
   imaging	
  
applications	
  that	
  is	
  useful	
  for	
  industrial	
  purposes.	
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ABSTRACT	
  
Multiple	
  Hereditary	
  Exostoses	
  (MHE)	
  is	
  an	
  autosomal	
  dominant	
  skeletal	
  disorder	
  
showing	
   cartilage-­‐capped	
   outgrowths	
   in	
   areas	
   of	
   actively	
   growing	
   bones.	
   The	
  
sites	
   for	
   mutations	
   in	
   MHE	
   proband	
   are	
   EXT1,	
   EXT2	
   and	
   EXT3	
   of	
   exostosin	
  
protein	
   located	
   at	
   chromosome	
   8q23-­‐24,	
   11p11-­‐p12&19p	
   respectively.	
   In	
   this	
  
study	
  we	
  have	
  reviewed	
  four	
  generations	
  of	
  a	
  family	
  with	
  32	
  living	
  members,	
  of	
  
which	
   13	
   are	
   diagnosed	
   with	
   multiple	
   exostoses.	
   One	
   had	
   been	
   operated	
   for	
  
chondrosarcoma,	
  giving	
   the	
   risk	
   for	
  malignant	
   transformation	
   as	
   high	
  as	
  7.6%.	
  
Patient’s	
   DNA	
  was	
   extracted	
   from	
  whole	
   blood	
   using	
   different	
  methods	
  and	
   a	
  
comparative	
   analysis	
   of	
   different	
  methods	
   reveals	
   the	
   spin	
   column	
  method	
   is	
  
best	
   suitable	
   since	
   its	
   gives	
   maximum	
   yield.	
   The	
   DNA	
   extracted	
   was	
   used	
   to	
  
obtain	
   amplicons	
   of	
   Exon	
   1	
   and	
  Exon	
   6	
   of	
  EXT1	
   gene	
  by	
   using	
   PCR	
   technique.	
  
Nested	
  PCR	
  was	
  performed	
  for	
  Exon	
  1	
  using	
  internal	
  and	
  external	
  primers.	
  DNA	
  
Sequencing	
   was	
   performed	
   on	
   ABI-­‐3500	
   DNA	
   sequencer	
   to	
   obtain	
   the	
   raw	
  
chromatogram.	
   The	
   analysis	
   of	
   the	
   raw	
   data	
   confirms	
   the	
   presence	
   of	
   point	
  
mutation	
  in	
  all	
  the	
  three	
  patient	
  samples	
  thereby	
  stating	
  that	
  point	
  mutation	
  at	
  
position	
   13	
  of	
  exon	
   6	
   is	
  prominent	
   site	
   for	
  mutation	
   for	
   a	
  Multiple	
  Hereditary	
  
Exostoses	
  affected	
  proband	
  residing	
  in	
  India.	
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Paul	
  Honess1	
  
	
  
ABSTRACT	
  
Humans	
  have	
  benefitted	
  from	
  close	
  relationships	
  with	
  animals	
   for	
  hundreds	
  of	
  
thousands	
  of	
  years.	
  However	
  it	
  has	
  only	
  been	
  in	
  relatively	
  recent	
  times	
  that	
  they	
  
have	
   made	
   use	
   of	
   the	
   scientific	
   investigation	
   of	
   animals;	
   their	
   anatomy,	
  
physiology	
   and	
   response	
   to	
   disease	
   in	
   attempts	
   to	
   alleviate	
   human	
   suffering.	
  
Scientists	
   rapidly	
   realized	
   the	
   value	
   of	
   primates	
   as	
   research	
   models	
   –	
   their	
  
evolutionary	
  proximity	
  to	
  humans	
  making	
  them	
  better	
  predictors,	
  or	
  models,	
  of	
  
human	
  biology.	
  Systematic	
  studies	
  using	
  primates	
  began	
  in	
  the	
  last	
  century	
  and	
  
massive	
   demand	
   for	
   research	
   subject	
   almost	
   caused	
   the	
   extinction	
   of	
   some	
  
important	
  wild	
  populations.	
   This	
  resulted	
   in	
   initially	
  ex	
  situ	
  and	
  then	
   latterly	
   in	
  
situ	
   breeding	
   centres	
   purpose-­‐breeding	
   animals	
   for	
   biomedical	
   research.	
  
Primate	
   research	
   typically	
   follows	
   that	
   using	
   less	
   sentient	
   animals	
   (generally	
  
rodents)	
   in	
   which	
   mechanism	
   and	
   proof	
   of	
   principle	
   are	
   established	
   before	
  
examining	
  effect	
  and	
  safety	
  in	
  primates.	
  The	
  quality	
  of	
  life	
  of	
  millions	
  of	
  people	
  
has	
   rested	
   on	
   progress	
   from	
   primate	
   research.	
   About	
   50	
   years	
   ago	
   broader	
  
society	
  became	
  more	
  concerned	
  with	
  how	
  we	
  treat	
  animals	
  and	
  research	
  use	
  of	
  
animals	
   came	
   under	
   particular	
   scrutiny.	
   The	
   actions	
   of	
   extremists	
   have	
  
threatened	
   not	
   only	
   the	
   continued	
   use	
   of	
   primates	
   in	
   research	
   but	
   have	
   also	
  
threatened	
   the	
   property,	
   welfare	
   and	
   occasionally	
   lives	
   of	
   those	
   that	
   have	
  
committed	
  their	
  careers	
  to	
  studying	
  primates	
  to	
  aid	
  humanity.	
  	
  This	
  presentation	
  
examines	
  the	
  history	
  of	
  primate	
  research	
  and	
  describes	
  key	
  advances.	
   It	
  points	
  
to	
  important	
  lessons	
  learnt	
  about	
  the	
  ethics	
  surrounding	
  the	
  use	
  of	
  primates	
  in	
  
research.	
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  Honess1	
  
	
  
ABSTRACT	
  
There	
  is	
  an	
  on-­‐going	
  search	
  for	
  the	
  ‘Holy	
  Grail’	
  of	
  techniques	
  to	
  cheaply,	
  quickly,	
  
accurately	
  and	
   objectively	
  assess	
   stress	
   and	
   hence	
   animal	
  welfare.	
   Decades	
   of	
  
problems	
   over	
   the	
   interpretation	
   of	
   stress	
   hormone	
   data,	
   particularly	
   cortisol	
  
metabolites	
  in	
  faeces	
  and	
  urine,	
  have	
  left	
  animal	
  welfare	
  scientists	
  searching	
  for	
  
physiological	
   indicators	
  of	
  stress	
  status	
  less	
  ambiguous	
  than	
  hormone	
  assays	
  or	
  
simple	
  cell	
  counts.	
  It	
  has	
  long	
  been	
  appreciated	
  that	
  a	
  significant	
  consequence	
  of	
  
elevated	
  stress	
  is	
  a	
  decrease	
  in	
  immune	
  competence.	
  One	
  of	
  the	
  new	
  techniques	
  
applied	
   to	
   examining	
   this	
   area	
   in	
   respect	
   of	
   stress	
   biology	
   has	
   been	
   the	
  
assessment	
   of	
   neutrophil	
   activity,	
   specifically	
   the	
   emission	
   of	
   oxygen	
   free	
  
radicals.	
  Experimentally,	
  in	
  vitro,	
  exhausting	
  the	
  neutrophils	
  in	
  animals	
  that	
  have	
  
been	
   stress	
   or	
   not	
   will	
   result	
   in	
   higher	
   levels	
   of	
   free	
   radical	
   emission	
   in	
  
unstressed	
   animals	
   compared	
   to	
   stressed	
   ones	
   due	
   to	
   the	
   presence	
   of	
   more	
  
inactivated	
   neutrophils	
   in	
   unstressed	
   subjects;	
   probing	
   Leukocyte	
   Coping	
  
Capacity	
   (LCC).	
   This	
   presentation	
   reviews	
   the	
   areas	
   where	
   the	
   LCC	
   assay	
   has	
  
illuminated	
   issues	
   relating	
   to	
   animal	
  welfare	
   and	
   in	
   particular	
  will	
   focus	
   on	
   its	
  
application	
   to	
   the	
   assessment	
   of	
   primate	
  welfare	
   in	
   captivity.	
   Two	
   studies	
   are	
  
examined	
   in	
   detail:	
   the	
   contrast	
   of	
   housing	
   monkeys	
   in	
   cages	
   versus	
   open	
  
rooms;	
  and	
   the	
   impact	
  of	
   translocation	
  on	
  a	
   rhesus	
  macaque-­‐breeding	
   colony.	
  
The	
   results	
   of	
   these	
   studies	
   include	
   validation	
   of	
   the	
   LCC	
   assay	
   against	
  
traditional	
   behavioral	
   and	
   physiological	
   measures	
   of	
   stress	
   and	
   also	
   highlight	
  
areas	
   in	
   which	
   the	
   LCC	
   assay	
   presents	
   challenges	
   for	
   common	
   use	
   in	
   animal	
  
welfare	
  science.	
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   long-­‐tailed	
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  Macaca	
  
fascicularis	
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  Florens1	
  
	
  
ABSTRACT	
  
The	
   pristine	
   biodiversity	
   of	
   Mauritius	
   was	
   typical	
   of	
   tropical	
   high	
   oceanic	
  
islands–a	
   relatively	
   low	
   diversity	
   but	
   disproportionately	
   important	
   worldwide	
  
owing	
   to	
  high	
   levels	
  of	
  endemism.	
  For	
  example,	
  40	
  %	
  of	
   the	
  nearly	
  700	
  native	
  
flowering	
   plant	
   species	
   recorded	
   so	
   far	
   on	
   Mauritius	
   are	
   or	
   were	
   endemic.	
  
Although	
  Mauritius	
  was	
  among	
  the	
   last	
  places	
  to	
  be	
  reached	
  by	
  humans,	
  rapid	
  
habitat	
  destruction	
  and	
   fragmentation	
  ensued.	
  More	
   than	
  95	
  %	
  of	
   the	
   island`s	
  
natural	
  habitats	
  was	
   destroyed	
   in	
   less	
   than	
   four	
   centuries	
  of	
  human	
  presence.	
  
Current	
  habitat	
  destruction,	
  which	
  is	
  often	
  illegal,	
  continues	
  but	
  on	
  a	
  small	
  scale	
  
and	
   has	
   even	
   been	
   impacting	
   areas	
   that	
   are	
   protected.	
  	
   However,	
   the	
   main	
  
threats	
   to	
  biodiversity	
  are	
  now	
  recognized	
  to	
  come	
  from	
  the	
   impact	
  of	
  various	
  
invasive	
  alien	
  species,	
  including	
  plants	
  and	
  animals.	
  The	
  combined	
  effects	
  of	
  all	
  
threats	
  to	
  biodiversity	
  have	
  resulted	
  in	
  Mauritius	
  having	
  today	
  one	
  of	
  the	
  most	
  
threatened	
  biota	
  in	
  the	
  world.	
  Invasive	
  alien	
  species	
  are	
  particularly	
  problematic	
  
for	
   islands	
   like	
   Mauritius	
   because	
   the	
   biota	
   of	
   the	
   island	
   has	
   evolved	
   in	
   the	
  
absence	
  of	
  impacts	
  resembling	
  that	
  of	
  these	
  invasive	
  alien	
  species.	
  For	
  example,	
  
there	
  were	
  no	
  native	
  mammals	
  apart	
  from	
  bats	
   in	
  Mauritius,	
  and	
  consequently	
  
the	
   native	
   biota	
   is	
   poorly	
   adapted	
   to	
   resist	
   impacts	
   caused	
   by	
   deer,	
   rats,	
  
monkeys	
   etc.	
   The	
   control	
   or	
   eradication	
   of	
   various	
   invasive	
   species	
   has	
   been	
  
shown	
  to	
  be	
  highly	
  beneficial	
  to	
  biodiversity	
  and	
  is	
  a	
  powerful	
  conservation	
  tool.	
  
The	
  long-­‐tailed	
  macaque,	
  Macaca	
  fascicularis,	
  is	
  one	
  of	
  the	
  invasive	
  alien	
  species	
  
that	
  causes	
  substantial	
  damage	
  to	
  the	
  native	
  biodiversity.	
  From	
  a	
  small	
  founder	
  
population	
   introduced	
   in	
   the	
   early	
   17th	
   century,	
   the	
   long-­‐tailed	
   macaque	
  
population	
  grew	
  rapidly,	
  exploiting	
  a	
  variety	
  of	
  habitat	
  types	
  on	
  the	
  island.	
  They	
  
deliver	
   a	
   variety	
   of	
   direct	
   impacts	
   on	
   several	
   species.	
   They	
   rip	
   and	
   chew	
   on	
  
certain	
   plants,	
   like	
   the	
   larger	
   epiphytic	
  or	
  ground	
   orchids,	
   some	
  of	
  which	
   now	
  
only	
   survive	
  out	
   of	
   the	
   reach	
   of	
  monkeys.	
  Monkeys	
  also	
   destroy	
   unripe	
   fruits,	
  
flowers	
  and	
  branches	
  of	
  many	
  native	
  plants	
  to	
  the	
  point	
  of	
  virtually	
  halting	
  their	
  
natural	
   regeneration.	
   Such	
   impacts	
   sustained	
   during	
   centuries	
   is	
   likely	
   to	
   have	
  
contributed	
   much	
   in	
   the	
   observed	
   rarefaction	
   of	
   large	
   trees	
   in	
   the	
  Mauritian	
  
forest,	
  which	
   in	
   turn,	
  owing	
   to	
   the	
   role	
  of	
  ecosystem	
   engineer	
   that	
   such	
   large	
  
trees	
   have,	
   must	
   have	
   been	
   changing	
   the	
   forest`s	
   conditions	
   resulting	
   in	
  
cascading	
  negative	
  impacts	
  on	
  the	
  whole	
  ecosystem.	
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ABSTRACT	
  
Long-­‐tailed	
   macaques	
   (Macaca	
   fascicularis)	
   have	
   a	
   wide	
   geographical	
  
distribution	
   and	
   extensively	
   overlap	
   with	
   human	
   societies	
   across	
   their	
   natural	
  
ranges	
  as	
  well	
  as	
  in	
  the	
  areas	
  where	
  they	
  have	
  colonized	
  through	
  ethnophoresy	
  
–	
  the	
  dispersal	
  of	
  animals	
  by	
  humans.	
  The	
  devastating	
  ecological	
  impact	
  of	
  these	
  
macaques	
  on	
  the	
  biodiversity	
  of	
  the	
  areas	
  where	
  they	
  have	
  been	
  introduced	
  has	
  
long	
   been	
   recognised	
   as	
   well	
   as	
   their	
   pest	
   status	
   as	
   crop-­‐raiders	
   due	
   to	
   their	
  
close	
   association	
   with	
   humans	
   in	
   inhabited	
   zones.	
   This	
   species,	
   introduced	
   to	
  
Mauritius	
  from	
  Java,	
  more	
  than	
  400	
  years	
  ago	
  thrived	
  and	
  quickly	
  reached	
  pest	
  
proportions.	
  In	
  1985,	
  Bioculture	
  (Mauritius)	
  Ltd	
  (BCM)	
  was	
  established	
  to	
  breed	
  
and	
   supply	
   the	
   biomedical	
   research	
   world	
   with	
   these	
   non-­‐human	
   primates,	
  
already	
  a	
  highly	
   sought	
  after	
  animal	
  for	
   its	
  use	
  as	
  a	
  research	
  model	
   in	
  the	
  bio-­‐
medical	
   sciences.	
   The	
   Mauritian	
   population,	
   in	
   addition,	
   presented	
   many	
  
advantages	
   over	
   its	
   South-­‐Asian	
   counterpart,	
   first	
   of	
   all,	
   it	
   being	
   a	
   pest	
  
population	
  out	
  of	
  its	
  natural	
  range,	
  but	
  also	
  in	
  terms	
  of	
  the	
  health	
  status	
  of	
  the	
  
animal,	
  its	
  genetic	
  makeup	
  as	
  well	
  as	
  the	
  gold	
  standard	
  of	
  breeding	
  conditions	
  as	
  
pioneered	
   by	
   BCM.	
   	
   The	
   private	
   company	
   is	
   also	
   involved	
   both	
   directly	
   and	
  
indirectly	
   in	
   conservation	
   programs	
   within	
   the	
  Madagascar/Mascarene	
   islands	
  
Biodiversity	
  hotspot.	
  With	
  a	
  philosophy	
  based	
  on	
  the	
  welfare	
  of	
  the	
  animals	
  and	
  
caring	
   for	
   life,	
   BCM	
   has	
   supplied	
   the	
   biomedical	
   research	
   industry	
   with	
   high	
  
quality	
  non-­‐human	
  primates	
  that	
  have	
  had	
  a	
  crucial	
  role	
  in	
  the	
  development	
  of	
  
treatments	
  against	
  a	
  wide	
  variety	
  of	
  diseases.	
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Kolaviron	
   resolves	
   influenza	
   virus-­‐induced	
  
pulmonary	
   and	
   splenic	
  
cytopathic/pathologic	
   assault	
   by	
   restoring	
  
inflammation	
  and	
  redox	
  perturbation	
  
	
  
IO	
  Awogbindin1,	
  DO	
  Olaleye1,	
  EO	
  Farombi1	
  
	
  
ABSTRACT	
  
The	
   pathology	
   of	
   Influenza	
   A	
   virus	
   is	
   consistently	
   characterized	
   by	
   complex	
  
biological	
   phenomena	
   including	
   unabated	
   production	
   of	
   pro-­‐inflammatory	
  
cyto(chemo)kines	
   resulting	
   in	
   predominant	
   pulmonary	
   hyperemia,	
   progressive	
  
pneumonia,	
  pulmonary	
   cell	
  death	
  and	
   loss	
  of	
   function.	
   In	
  this	
  study,	
  mitigating	
  
role	
   of	
   kolaviron	
   (KV),	
   a	
   natural	
   antioxidant	
   and	
   anti-­‐inflammatory	
   biflavonoid	
  
complex	
   from	
  Garcinia	
   kola,	
  was	
  evaluated	
   in	
  murine	
  model	
   of	
   influenza	
  virus	
  
A/Perth/H3N2/16/09	
   (Pr/H3N2)-­‐induced	
   redo-­‐immunopathology.	
   KV	
   at	
  
400mg/kg	
  was	
   administered	
   orally	
   to	
  groups	
   of	
  BALB/c	
  mice	
   for	
   3	
   days	
   (KV-­‐1)	
  
prior	
  to	
   infection	
  via	
  intranasal	
   instillation	
  with	
  2	
  or	
  3	
  LD50	
  Pr/H3N2.	
  The	
  3-­‐day	
  
regimen	
  was	
   continued	
  2	
   days	
  post	
   infection	
   (KV-­‐2)	
   in	
  another	
  group	
   of	
  mice.	
  
Lungs	
   and	
   spleen	
   were	
   excised	
   6	
   days	
   post	
   infection	
   and	
   the	
   level	
   of	
   CD4+	
   T	
  
helper	
   cells	
   was	
   measured	
   in	
   the	
   whole	
   blood	
   with	
   Cyflow®.	
   Pr/H3N2	
  
multiplication	
   and	
   expression	
   of	
   molecular	
   moderators	
   of	
   immune-­‐mediated	
  
pathology	
   in	
   lung	
   tissues	
   were	
   immunohistochemically	
   detected	
   with	
   various	
  
antibodies	
   while	
   implicated	
   biomarkers	
   of	
   oxidative	
   stress	
   and	
   inflammation	
  
were	
  biochemically	
  assayed	
   in	
  the	
   two	
  organs.	
  Apoptotic	
  characteristics	
  of	
   the	
  
pulmonary	
  tissue	
  were	
  also	
  assessed	
  by	
  DNA	
  fragmentation	
  assay.	
  Viral	
  antigen	
  
haemaglutinin	
   was	
   detected	
   in	
   the	
   interstice	
   of	
   all	
   the	
   experimental	
   groups	
  
though	
   it	
   was	
   sparsely	
   seen	
   in	
   the	
   KV-­‐treated	
   animals.	
   Pr/H3N2	
   resulted	
   in	
  
marked	
   haemorrhagic,	
   edematous	
   pulmonary	
   parenchyma	
   and	
   splenic	
  
inflammation.	
   This	
   was	
   characterised	
   by	
   aggressive	
   infiltration	
   of	
   neutrophils	
  
and	
   macrophages	
   culminating	
   in	
   overwhelming	
   myeloperoxidase	
   activity,	
  
induction	
   of	
   glucose-­‐6-­‐phosphate	
   dehydrogenase	
   (G6PD)	
   activity,	
   suppressed	
  
superoxide	
  dismutase	
  (SOD)	
  activity,	
  hydrogren	
  peroxide	
  (H2O2)	
  generation	
  and	
  
reduced	
   glutathione	
   (GSH)	
   level,	
   as	
   well	
   as	
   elevated	
   levels	
   of	
   nitric	
   oxide	
   and	
  
malondialdehyde	
  (MDA).	
  However,	
  total	
  thiol	
  was	
  not	
  affected.	
  KV	
  significantly	
  
doused	
   influenza	
   pneumonitis	
   and	
   increased	
   lung	
   aeration.	
   These	
   feats	
   were	
  
attributed	
   to	
   reduction	
   of	
   nitric	
   oxide	
   production,	
   down-­‐regulation	
   of	
  
myeloperoxidase	
   activity,	
   restoration	
   of	
   cellular	
   redox	
   status	
   via	
   an	
   upturn	
   in	
  
GSH	
  and	
  H2O2	
  levels,	
   SOD	
  activity	
  as	
  well	
   as	
   limited	
  production	
  of	
  MDA.	
  CD4	
  T	
  
cells	
   response	
   was	
   also	
   improved,	
   especially	
   in	
   KV-­‐2	
   group.	
  
Immnunohistochemical	
   staining	
   further	
   confirmed	
   that	
   influenza	
   infection	
  
induced	
  infiltration	
  and	
  activation	
  of	
  innate	
  cells	
  as	
  signal	
  for	
  iNOS	
  was	
  detected	
  
at	
  elevated	
   levels	
   in	
  mice	
  with	
  Pr/H3N2.	
  COX-­‐2	
  was	
  also	
  extensively	
  expressed.	
  
Contrastingly,	
   these	
   were	
   down	
   regulated	
   in	
   mice	
   administered	
   kolaviron.	
  
Hyperinduction	
   of	
   acute	
   pro-­‐inflammatory	
   cytokines	
   IL-­‐1β	
   and	
   RANTES,	
  
chemotactic	
   cytokine	
   MCP-­‐1	
   and	
   their	
   transcription	
   regulator	
   NfκB	
   was	
  
prominent	
   on	
   the	
   luminal	
   surface	
   and	
   in	
   alveolar	
   septae	
   of	
   the	
   untreated	
  
infected	
   animals.	
   Kolaviron	
   treatment	
   however,	
   was	
   associated	
   with	
   the	
  
amelioration	
  of	
  these	
  biomarkers	
  and	
  restoration	
  of	
  NfκB	
  immunoreactivity	
  was	
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clearly	
   evident.	
   However,	
   reactivity	
   to	
   IL-­‐10	
   was	
   hardly	
   noticeable	
   in	
   all	
   the	
  
experimental	
   animals.	
   Cytopathic	
   assault	
   inflicted	
   by	
   Pr/H3N2	
   culminated	
   in	
  
elevated	
   percentage	
   of	
   apoptotic	
   fragmented	
   DNA	
   and	
   this	
   was	
   effectively	
  
reversed	
   by	
   both	
   KV	
   regimens.	
   These	
   data	
   provide	
   proof	
   of	
   concept	
   that	
  
restraining	
   pulmonary	
   inflammation	
   and	
   redox	
   impairment	
   during	
   influenza	
  
virus	
   infection	
  presents	
  a	
  novel	
   approach	
   for	
  attenuating/combatting	
   influenza	
  
pneumonitis	
  and	
  this	
  study	
  therefore	
  demonstrates	
  the	
  efficacy	
  of	
  kolaviron	
   in	
  
this	
  regard.	
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Marine	
   natural	
   products	
   research	
   at	
   UCT:	
  
Exploring	
   the	
   chemical	
   diversity	
   and	
  
biomedicinal	
   potential	
   of	
   Southern	
  African	
  
marine	
  invertebrates	
  
	
  
Suthananda	
  N	
  Sunassee1	
  
	
  
ABSTRACT	
  
A	
   function	
  of	
  marine	
  biodiversity	
   is	
   a	
  unique	
   source	
  of	
  novel	
  natural	
  products,	
  
also	
   known	
   as	
   secondary	
  metabolites.	
   Marine	
   organisms	
   (invertebrates,	
   algae	
  
and	
  micro-­‐organisms)	
  utilize	
  their	
  secondary	
  metabolites	
  as	
  a	
  form	
  of	
  chemical	
  
defence	
  against	
  predators	
  or	
  in	
  a	
  chemically	
  mediated	
  response	
  to	
  inter-­‐species	
  
competition	
  for	
   limited	
  resources.	
  Over	
  the	
  last	
   four	
  decades,	
  the	
  collaborative	
  
efforts	
   between	
   marine	
   natural	
   product	
   chemists	
   and	
   pharmacologists	
   have	
  
yielded	
  numerous	
  lead	
  compounds	
  for	
  the	
  pharmaceutical	
  industry,	
  particularly	
  
novel	
  anticancer	
  drugs.	
  Southern	
  Africa's	
  marine	
  biota	
  are	
  a	
  unique	
  reservoir	
  of	
  
biomolecular	
  diversity	
  and	
  surprisingly	
  little	
  is	
  known	
  about	
  the	
  natural	
  product	
  
chemistry	
  of	
  the	
  plethora	
  of	
  endemic	
  marine	
  species	
  that	
  occur	
  along	
  the	
  3000	
  
km	
  coastline	
  of	
  southern	
  and	
  east	
  coast	
  of	
  Africa	
  and	
  around	
  the	
  archipelagos	
  of	
  
the	
   Southern	
   Ocean.	
   This	
   lecture	
   will	
   provide	
   an	
   overview	
   of	
   the	
   current	
  
research	
  projects	
  of	
  the	
  marine	
  natural	
  products	
  research	
  group	
  at	
  UCT	
  that	
  are	
  
directed	
   towards	
   exploring	
   this	
   unique	
   marine	
   biomolecular	
   diversity	
   of	
  
southern	
   Africa’s	
  marine	
   invertebrate	
   populations	
  with	
   special	
   emphasis	
   given	
  
to	
   the	
   discovery	
   of	
   natural	
   products	
   that	
   show	
   promising	
   activity	
   against	
  
infectious	
   diseases	
   (TB,	
   malaria,	
   HIV/AIDS),	
   pathogenic	
   bacteria	
   and	
   non-­‐
communicable	
  diseases	
  such	
  as	
  cancer.	
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Benzo(a)Pyrene	
  triggers	
  key	
  players	
  of	
  early	
  
cellular	
   and	
   molecular	
   events	
   of	
   colon	
  
carcinogenesis	
  in	
  mice	
  
	
  
BO	
  Ajayi1,	
  IO	
  Adedara1,	
  EO	
  Farombi1	
  
	
  
ABSTRACT	
  
Oxidative	
   stress,	
   inflammation	
   and	
   altered	
   canonical	
   wnt-­‐signalling	
   are	
   early	
  
events	
  that	
  occur	
  in	
  the	
  development	
  of	
  colorectal	
  cancer,	
  a	
  third	
  leading	
  cause	
  
of	
   cancer	
   related	
   death	
   that	
   has	
   been	
   epidemiologically	
   linked	
   to	
   the	
  
consumption	
   of	
   foods	
   contaminated	
   with	
   benzo(a)pyrene	
   (BaP).	
   This	
   study	
  
investigated	
   the	
   early	
   cellular	
  and	
  molecular	
   events	
   of	
   colon	
   carcinogenesis	
   in	
  
BaP	
   exposed	
   mice.	
   Twenty-­‐eight	
   male	
   BALB/c	
   mice	
   (ages	
   6	
   –	
   7	
   weeks)	
   were	
  
assigned	
  into	
  four	
  groups	
  of	
  seven	
  animals	
  each.	
  Mice	
  in	
  the	
  control	
  group	
  were	
  
orally	
   gavaged	
   with	
   cornoil	
   (2mL/kg)	
   while	
   the	
   remaining	
   three	
   groups	
   were	
  
orally	
   gavaged	
   with	
   62.5mg/kg,	
   125mg/kg	
   and	
   250mg/kg	
   of	
   BaP	
   respectively.	
  
This	
   regimen	
   lasted	
   for	
   seven	
   days	
   following	
   two	
   weeks	
   of	
   acclimatization.	
  
Biomarkers	
   of	
   oxidative	
   stress,	
   inflammation	
   and	
   altered	
   wnt-­‐signalling	
   were	
  
assessed	
   in	
   paraffin	
   fixed	
   section	
   and	
   cell	
   homogenates	
   of	
   colon	
   tissues	
   using	
  
spectrophotometric,	
   immunohistochemical	
   and	
   histopathological	
   techniques.	
  
Oral	
   exposure	
   to	
   BaP	
   induced	
   oxidative	
   stress	
   as	
   exemplified	
   by	
   a	
   dose	
  
dependent	
  marked	
  increase	
  in	
  colonic	
  lipid	
  peroxidation	
  and	
  hydrogen	
  peroxide	
  
levels	
   with	
   concomitant	
   significant	
   decrease	
   in	
   the	
   activities	
   of	
   superoxide	
  
dismutase	
   (SOD),	
   catalase	
   (CAT),	
   glutathione	
   peroxidase	
   (GPx),	
   glutathione-­‐s-­‐
transferase	
  (GST)	
  and	
  reduced	
  glutathione	
  (GSH)	
  concentration	
  when	
  compared	
  
with	
   the	
   untreated	
   group	
   (p<0.05).	
   Hematoxylin	
   and	
   eosin	
   stained	
   sections	
   of	
  
colon	
   tissues	
   of	
   BaP	
   treated	
   mice	
   were	
   characterized	
   by	
   atrophy,	
   mucosal	
  
ulceration	
   with	
   gland	
   erosion	
   and	
   invasion	
   of	
   lymphoid	
   aggregates	
   with	
  
infiltration	
  of	
  mononuclear	
  cells	
  that	
  was	
  confirmed	
  by	
  a	
  significant	
  elevation	
  of	
  
myeloperoxidase	
   (MPO)	
   activity.	
   Furthermore,	
   BaP	
   treatment	
   produced	
   an	
  
intense	
   expression	
   of	
   nuclear	
   factor	
   kappa	
   B	
   (NF-­‐κB	
   (p65)).	
   It	
   targets	
   pro-­‐
inflammatory	
  cytokines	
  (tumor	
  necrosis	
  factor	
  alpha	
  (TNF-­‐α)	
  and	
   interleukin-­‐1β	
  
(IL-­‐1	
  β),	
  cyclooxygenase-­‐2	
  (COX-­‐2)	
  and	
  inducible	
  nitric	
  oxide	
  synthase	
  (iNOS)	
  that	
  
elevated	
  nitric	
  oxide	
  level	
  in	
  the	
  mice	
  colon.	
  Altered	
  canonical	
  wnt-­‐signalling	
  was	
  
confirmed	
  by	
  strong	
  diaminobenzidine	
   	
  (DAB)	
  staining	
  for	
  β-­‐catenin	
  expression,	
  
absence	
  of	
  adenomatous	
  polyposis	
  coli	
  (APC)	
  expression	
  and	
  mild	
  expression	
  of	
  
stress	
   activated	
   protein	
   kinase	
   (SAPK)	
   following	
   BaP	
   administration.	
   Results	
  
obtained	
   from	
   this	
   study	
   have	
   provided	
   an	
   insight	
   into	
   the	
   role	
   of	
   BaP	
   in	
   the	
  
pathogenesis	
  of	
  colorectal	
  cancer.	
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Is	
   nutrition	
   education	
   effective	
   in	
  
promoting	
   dietary	
   quality,	
   fruit	
   and	
  
vegetable	
  intake	
  among	
  Mauritian	
  adults?	
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ABSTRACT	
  
The	
  aims	
  of	
  the	
  study	
  are	
  to	
  (i)	
  assess	
  dietary	
  quality,	
  fruit	
  and	
  vegetable	
  intake	
  
(FVI),	
   physical	
   activity	
   level	
   (PAL),	
   nutrition	
   knowledge	
   (NK)	
   and	
   attitudes	
   to	
  
healthier	
  eating	
  of	
  adults	
  before	
  and	
  after	
  a	
  nutrition	
  education	
  intervention,	
  (ii)	
  
to	
  evaluate	
  the	
  efficacy	
  of	
  the	
  nutrition	
  educational	
  plan.	
  A	
  sample	
  of	
  353	
  adult	
  
participants	
  (>	
  18	
  years)	
  and	
  330	
  menopausal	
  women	
  (18	
  -­‐	
  44	
  years)	
  was	
  used.	
  
Data	
   on	
   dietary	
   quality,	
   FVI,	
   PAL,	
   NK	
   and	
   attitudes	
   to	
   healthier	
   eating	
   were	
  
collected	
   from	
   a	
   questionnaire.	
   After	
   the	
   baseline	
   survey,	
   participants	
   were	
  
provided	
   with	
   educational	
   materials	
   and	
   knowledge	
   on	
   recommended	
   dietary	
  
and	
  physical	
  activity	
  guidelines	
  using	
  a	
  poster	
  and	
  they	
  were	
  also	
  provided	
  with	
  
a	
  pamphlet	
  with	
  additional	
   information.	
  Dietary	
  quality,	
  FVI,	
  PAL,	
  NK,	
  attitudes	
  
to	
   healthier	
   eating	
   and	
   other	
   aspects	
   were	
   re-­‐evaluated	
   after	
   3	
   months.	
  
Statistical	
   Software	
   for	
   Social	
   Sciences	
   (SPSS)	
   (version	
   17.0)	
   was	
   used	
   for	
  
statistical	
  analysis.	
  Among	
  the	
  adult	
  participants,	
  a	
   significant	
   increase	
   in	
  fruits	
  
score	
  from	
  2.83	
  +	
  1.66	
  to	
  3.79	
  +	
  1.85,	
  NK	
  score	
  from	
  8.89	
  +	
  1.97	
  to	
  10.19	
  +	
  2.13	
  
and	
  attitudes	
   to	
   healthier	
  eating	
  was	
  observed	
   post	
   intervention.	
   A	
   significant	
  
decrease	
   in	
   snacks	
  high	
   in	
   sugar	
  and	
   fat	
   score	
   from	
  2.20	
  ±	
  2.06	
   to	
  1.56	
  ±	
  1.69	
  
was	
  also	
  noted	
  while	
  no	
   intervention	
  effect	
  was	
  found	
  for	
  PAL.	
  Similarly,	
   there	
  
was	
   a	
   statistically	
   significant	
   increase	
   in	
   dietary	
   scores	
   post-­‐	
   intervention	
   for	
  
menopausal	
  women	
  with	
  a	
  mean	
  difference	
  score	
  of	
  2.28	
  ±	
  2.59	
  (P	
  <	
  0.01).	
  NK	
  
and	
  attitudes	
  to	
  healthier	
  eating	
  also	
  significantly	
  increased	
  post	
  intervention	
  (P	
  
<	
  0.01)	
  as	
  compared	
  to	
  PAL	
  (P	
  >	
  0.05)	
  among	
  menopausal	
  women.	
  Participation	
  
in	
   the	
   12-­‐week	
   nutrition	
   education	
   program	
   significantly	
   improved	
   dietary	
  
quality,	
   NK	
   and	
   attitudes	
   to	
   healthier	
   eating.	
   The	
   results	
   demonstrate	
   the	
  
feasibility	
  of	
  the	
  lifestyle	
  intervention	
  among	
  Mauritian	
  adults.	
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Synthesis	
   of	
   carbon	
   nanotubes	
   and	
   its	
  
application	
  
	
  
U	
  Ray1,	
  S	
  Sarkar2,	
  S	
  Ray3,	
  U	
  Ray4,	
  D	
  Banerjee5	
  
	
  
ABSTRACT	
  
Carbon	
  nanotubes	
   (CNT)	
  are	
  allotropes	
  of	
   carbon.	
  Sumio	
   Iijima	
  discovered	
   it	
   in	
  
1991.	
   Carbon	
   nanotube	
   is	
   basically	
   a	
   sheet	
   of	
   graphite	
   rolled	
   into	
   a	
   tube	
   like	
  
structure.	
   CNTs	
   are	
   classified	
   into	
   different	
   categories	
   like	
   single	
   wall	
   carbon	
  
nanotube	
  (SWCNT)	
  and	
  multi	
  wall	
  carbon	
  nanotube	
  (MWCNT)	
  depending	
  on	
  the	
  
number	
  of	
  graphite	
  layers	
  making	
  the	
  nanotube.	
  Depending	
  on	
  the	
  arrangement	
  
of	
  the	
  carbon	
  atoms,	
  CNTs	
  are	
  also	
  classified	
  into	
  crystalline	
  CNT	
  and	
  amorphous	
  
CNT	
   (a-­‐CNT).	
   In	
   recent	
   times,	
  most	
  of	
   the	
   research	
   is	
   going	
  on	
   the	
   fabrication,	
  
characterization	
   and	
   application	
   of	
   crystalline	
   CNTs.	
   But	
   the	
   synthesis	
  
techniques	
  to	
  make	
  crystalline	
  CNTs	
  is	
  very	
  complex	
  as	
  it	
  requires	
  catalysts	
  and	
  
high	
   temperature	
   and	
   the	
   yield	
   is	
   also	
   very	
   less.	
   Thus,	
   a-­‐CNTs	
   can	
   replace	
  
crystalline	
  CNTs	
  in	
  future.	
  The	
  aim	
  of	
  this	
  study	
  is	
  to	
  compare	
  the	
  use	
  of	
  a-­‐CNT	
  
we	
   produced	
   with	
   the	
   application	
   of	
   SWCNT	
   and	
   MWCNT	
   in	
   nanotechnology	
  
and	
   nanomedicine.	
   Briefly,	
   a-­‐CNTs	
   can	
   be	
   obtained	
   by	
   mixing	
   ammonium	
  
chloride	
   and	
   ferrocene	
   in	
   2:1	
   weight	
   ratio	
   in	
   a	
   mortar	
   and	
   then	
   heating	
   the	
  
mixture	
  in	
  an	
  air	
  furnace	
  maintained	
  at	
  250	
  0C	
  for	
  30	
  minutes.	
  The	
  black	
  powder	
  
that	
   was	
   obtained	
   was	
   washed	
   consecutively	
   by	
   diluted	
   HCl	
   and	
   de-­‐ionized	
  
water	
   to	
   remove	
   the	
   presence	
   of	
   trace	
   amount	
   of	
   iron	
   and	
   filtered.	
   The	
   Field	
  
Emission	
   Scanning	
   Electron	
   Microscope	
   (FESEM)	
   and	
   High	
   Resolution	
  
Transmission	
   Electron	
   Microscope	
   (HRTEM)	
   image	
   of	
   the	
   a-­‐CNTs	
   are	
   given	
   in	
  
figure	
  1a,b.	
  CNTs	
  possess	
  various	
  novel	
  properties	
  that	
  make	
  them	
  useful	
  in	
  the	
  
field	
  of	
  nanotechnology	
  and	
  nanomedicine.	
  These	
  properties	
  can	
  vary	
  with	
   the	
  
kind	
   of	
   nanotube	
   depending	
   on	
   properties	
   such	
   as	
   its	
   diameter,	
   length,	
   ultra-­‐
light	
   weight,	
   stiffness,	
   and	
   strength,	
   high	
   electrical	
   and	
   thermal	
   conductivity.	
  
Usually	
   CNT	
   are	
   hydrophobic	
   but	
   modification	
   of	
   its	
   surface	
   (i.e.,	
  
functionalization)	
   makes	
   them	
   hydrophilic,	
   this	
   transforms	
   their	
  
biocompatibility.	
  CNT	
  can	
  be	
  conjugated	
  with	
  protein,	
  carbohydrates	
  and	
  nucleic	
  
acid	
  to	
  make	
  bioconjugates.	
  Functionalized	
  CNT	
  have	
  found	
  to	
  be	
  rapidly	
  cleared	
  
from	
   the	
   tissue.	
   CNTs	
   are	
   explored	
   widely	
   for	
   their	
   possible	
   use	
   in	
   many	
  
applications	
   like	
   in	
   electronics	
   circuits,	
   energy	
   storage,	
   field	
   emission	
   devices,	
  
and	
   in	
   sensors.	
   a-­‐CNTs	
   are	
   economical,	
   have	
   enhanced	
   charge	
   transfer	
   ability	
  
and	
   excellent	
   charge	
   storage.	
   a-­‐CNTs	
   can	
   be	
   used	
   for	
   solar	
   energy	
   harvesting,	
  
waste	
  water	
  treatment,	
  as	
  nanogears	
  because	
  of	
  their	
  high	
  mechanical	
  strength	
  
and	
   abrasion	
   resistance.	
   They	
   are	
   used	
   in	
   anode	
  material,	
   as	
   electric	
   double-­‐
layer	
  capacitor	
  and	
  as	
  an	
  absorber	
  of	
  electromagnetic	
  waves.	
  They	
  can	
  also	
  act	
  
as	
  biosensors.	
  They	
  sense	
  changes	
  of	
  pulse,	
  temperature,	
  glucose	
  and	
  hazardous	
  
radiations.	
   They	
   help	
   in	
   guided	
   drug	
   delivery.	
   They	
   allow	
   targeted	
   delivery	
   of	
  
anticancer	
   drugs	
   and	
   thermal	
   ablation	
   of	
   cancer	
   cells.	
   Oral	
   administration	
   of	
  
drugs	
   easily	
   denatured	
   in	
   the	
   stomach	
   can	
   be	
   administered	
   by	
   CNT	
   e.g.,	
  
Erythropoietin.	
  They	
  can	
  produce	
  artificial	
  joints.	
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   of	
   a	
   manual	
   oxygen	
   radical	
  
absorbance	
   capacity	
   assay	
   in	
   accordance	
  
with	
  ISO	
  17025	
  technical	
  requirements	
  
	
  
OL	
  Parbhunath1,	
  F	
  Rautenbach1,	
  G	
  Davison2,	
  JL	
  Marnewick1	
  
	
  
ABSTRACT	
  
The	
  antioxidant	
  field	
   is	
  growing	
  rapidly	
  and	
  has	
  spawned	
  a	
  cumulative	
  demand	
  
for	
   antioxidant	
   capacity	
   assays	
   (AOC).	
   In	
   recent	
   years,	
   the	
   oxygen	
   radical	
  
absorbance	
  capacity	
  (ORAC)	
  assay	
  has	
  emerged	
  as	
  a	
  widely	
  accepted	
  method	
  for	
  
total	
   antioxidant	
   capacity	
   measurement,	
   however,	
   a	
   search	
   in	
   the	
   literature	
  
reveals	
  that	
  the	
  validation	
  of	
  the	
  ORACFL	
  assay	
  is	
  in	
  fact	
  lacking	
  in	
  many	
  areas	
  of	
  
the	
  assay.	
  ISO	
  defines	
  validation	
  as	
  “confirmation	
  by	
  examination	
  and	
  provision	
  
of	
   objective	
   evidence	
   that	
   the	
   particular	
   requirements	
   of	
   a	
   specified	
   intended	
  
use	
  are	
  fulfilled”.	
  At	
  present	
  no	
  comprehensive	
  standardized	
  guidelines	
  exist	
  for	
  
routine	
  validation	
  of	
  the	
  manually	
  performed	
  ORACFL	
  assay.	
  This	
  study	
  aimed	
  to	
  
a)	
  optimize	
  and	
  validate	
  the	
  manually	
  performed	
  ORACFL	
  assay	
  for	
  measurement	
  
of	
  hydrophilic	
  antioxidants	
  in	
  accordance	
  to	
  ISO/IEC	
  17025	
  method	
  performance	
  
parameters,	
   and	
   b)	
   provide	
   documented	
   evidence	
   through	
   evaluation	
   of	
  
validation	
  results	
  that	
  the	
  requirements	
  for	
  the	
  method’s	
  intended	
  purpose	
  has	
  
been	
  met.	
  Method	
  performance	
  parameters	
  i.e	
  accuracy,	
  precision,	
  linearity	
  and	
  
range,	
   specificity,	
   limits	
   of	
   detection	
   and	
   quantification,	
   sample	
   stability	
   and	
  
robustness	
  were	
  applied	
  to	
  the	
  manually	
  performed	
  ORACFL	
  assay.	
  Samples	
  used	
  
in	
   this	
   study	
   consisted	
   of	
   Trolox	
   standards,	
   quality	
   control	
   samples,	
   several	
  
commercial	
   fruit	
   juices,	
  organic	
   honeybush	
   tea,	
   fresh	
   fruit	
   and	
   vegetables	
   and	
  
several	
  food	
  extracts,	
  which	
  were	
  purchased	
  from	
  retail	
  outlets	
  within	
  the	
  Cape	
  
Town	
  metropolitan	
  area	
  (South	
  Africa).	
  Additionally,	
  extraction	
  conditions	
   such	
  
as	
   pH,	
   choice	
   of	
   solvent,	
   solvent	
   volume	
   and	
   temperature	
   were	
   evaluated	
   for	
  
optimal	
  hydrophilic	
  antioxidant	
  extraction.	
  The	
  effect	
  of	
  temperature	
  on	
  micro-­‐
plate	
   well	
   usage	
   was	
   also	
   examined.	
   Depending	
   on	
   the	
   method	
   performance	
  
parameters	
   investigated,	
  different	
   samples	
  were	
  used	
   for	
  different	
  parameters	
  
tested.	
  As	
  calculated	
  for	
  Trolox,	
  the	
  method	
  precision	
  and	
  accuracy,	
  respectively	
  
was	
   <6.0,	
   expressed	
   as	
   coefficient	
   of	
   variation	
   (COV)	
   and	
   99.8%,	
   expressed	
   as	
  
percent	
  recovery.	
  The	
   limits	
  of	
  detection	
  and	
  quantification	
  were	
  equivalent	
  to	
  
1.35	
   and	
   4.10	
   μM	
   Trolox	
   standard	
   solutions.	
   The	
   method	
   performance	
  
parameters	
  applied	
  to	
  12	
   samples	
  (commercial	
   fruit	
   juices	
  and	
   teas,	
   fresh	
   fruit	
  
and	
   vegetables	
   and	
   food	
   extract	
   products)	
   demonstrated	
   good	
   linearity,	
  
accuracy,	
   precision,	
   specificity	
   and	
   robustness	
   at	
   varying	
   levels	
   of	
   the	
   Trolox	
  
calibration	
  curve	
  of	
  the	
  ORACFL	
  assay	
  when	
  performed	
  manually.	
  A	
  noteworthy	
  
finding	
   was	
   the	
   significantly	
   (p<0.05)	
   higher	
   antioxidant	
   yield	
   recovered	
   with	
  
ethanol/water	
   and	
   methanol/water	
   extraction	
   solvents	
   compared	
   to	
  
acetone/water/acetic	
   acid	
   extraction	
   solvent	
   for	
   all	
   samples	
   tested.	
   Another	
  
observation	
   was	
   the	
   improved	
   precision	
   (COV=2.87)	
   and	
   reduction	
   in	
   outliers	
  
upon	
   preheating	
   (37	
   °C)	
   the	
   AAPH	
   buffer	
   and	
  micro-­‐plate	
   for	
   20	
  min	
   prior	
   to	
  
analysis	
  and	
  exclusion	
  of	
  some	
  of	
  the	
  external	
  plate	
  wells.	
  This	
  work	
  proves	
  both	
  
the	
   reliability	
   and	
   applicability	
   of	
   the	
   manually	
   performed	
   ORACFL	
   assay	
   to	
  
various	
   foods	
   and	
   beverage	
   samples	
   and	
   its	
   compliance	
   to	
   ISO/IEC	
   17025	
  
method	
  validation	
  requirements.	
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  rerio	
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  SP	
  Songca1	
  
	
  
ABSTRACT	
  
Although	
   clinical	
   use	
   of	
   silver	
   nanoparticles	
   (Ag-­‐NPs)	
   have	
   gained	
   much	
  
popularity	
   owing	
   to	
   their	
   broad-­‐spectrum	
   antimicrobial	
   activity	
   and	
   odour-­‐
fighting	
   properties,	
   the	
   potential	
   impacts	
   on	
   aquatic	
   organisms	
   has	
   not	
   been	
  
well	
  established.	
  Increased	
  use	
  of	
  nanoparticles	
  is	
  likely	
  to	
  result	
  in	
  their	
  release	
  
into	
  aquatic	
  environments,	
  posing	
  risk	
  to	
  fish.	
  Information	
  on	
  ecotoxicity	
  of	
  NPs	
  
is	
   now	
   emerging.	
   Therefore,	
   there	
   is	
   need	
   to	
   responsively	
   develop	
  
nanotechnology	
   with	
   balanced	
   and	
   transparent	
   consideration	
   of	
   benefits	
   and	
  
risks	
   associated	
  with	
  manufactured	
   nanomaterials	
   in	
   specific	
   applications	
   that	
  
minimize	
   potential	
   adverse	
   environmental	
   health	
   effects.	
   The	
   primary	
   aim	
   of	
  
this	
  study	
  was	
  to	
  describe	
  clinical	
  and	
  adverse	
  effects	
  observed	
  in	
  the	
  kidney	
  of	
  
adult	
  zebrafish,	
  exposed	
  to	
  Ag-­‐NPs	
  prepared	
  via	
  green	
  synthesis.	
  To	
   investigate	
  
impacts,	
  adult	
  zebrafish	
  were	
  exposed	
  to	
  Ag-­‐NPs	
  concentrations	
  (0,	
  5,	
  10,	
  and	
  20	
  
µg	
  L	
  ˗1	
  and	
  control).	
  Particle	
  synthesis	
  was	
  carried	
  out	
  using	
  the	
  green	
  synthesis	
  
of	
   maltose	
   reduced	
   Ag-­‐NPs.	
   AgNO3,	
   gelatine	
   and	
  maltose	
   were	
   used	
   as	
   silver	
  
precursor,	
   capping,	
   and	
   reducing	
   agents,	
   respectively.	
   The	
   reaction	
   was	
  
maintained	
  at	
   40o	
  C	
   for	
   24	
  hrs.	
  Care	
  and	
  maintenance	
   of	
   Zebrafish	
  were	
  done	
  
according	
   to	
  Westerfield.	
   Exposure	
   study	
  was	
   done	
   under	
   24	
   h	
   static	
   renewal	
  
systems	
   for	
   a	
   period	
   of	
   96	
   h	
   according	
   to	
   the	
   organization	
   for	
   Economic	
  
Development	
   guidelines	
   for	
   testing	
   for	
   chemicals.	
   Control	
   groups	
   received	
  
aquarium	
   water.	
   Effects	
   on	
   renal	
   tissues	
   were	
   investigated	
   by	
   light	
   and	
  
fluorescent	
  microscopy.	
  A	
  total	
  of	
  60	
  adult	
  fish	
  were	
  used	
   in	
  the	
  current	
  study.	
  
Resulting	
   histological	
   changes	
   in	
   kidneys	
   were	
   examined	
   at	
   24,	
   48	
   and	
   96	
   h.	
  
Observed	
  lesions	
  included	
  necrosis	
  in	
  the	
  haematopoietic	
  tissue,	
  individual	
  renal	
  
tubules	
   with	
   separation	
   of	
   epithelia.	
   At	
   the	
   lowest	
   concentration	
   (5	
   µg	
   L	
   ˗1),	
  
injuries	
   to	
   renal	
   tissues	
   were	
   mild	
   at	
   24,	
   while	
   at	
   48	
   h	
   damage	
   to	
   tubular	
  
basement	
  membrane	
  were	
   severe.	
   At	
   96	
   h,	
   damage	
  was	
   not	
   readily	
   apparent	
  
from	
   that	
   seen	
   at	
   48	
   h.	
   At	
   the	
  median	
   concentration	
   (10	
   µg	
   L	
   ˗1),	
   features	
   of	
  
tubular	
  blockage,	
  interstitial	
  oedema	
  and	
  mononuclear	
  inflammatory	
  cells	
  in	
  the	
  
interstitial	
  space	
  were	
  common	
  at	
  24	
  h	
  of	
  exposure.	
  At	
  48	
  h,	
  necrosis	
  of	
  tubular	
  
epithelium	
   and	
   severe	
   inflammatory	
   infiltrate	
   were	
   evident.	
   At	
   96	
   h,	
   severe	
  
oedema	
   of	
   the	
   interstitium	
   and	
   damage	
   to	
   tubular	
   basement	
   membrane	
   and	
  
diffuse	
   severe	
   mononuclear	
   inflammatory	
   cells	
   were	
   seen.	
   In	
   the	
   highest	
  
concentration	
  (20	
  µg	
  L	
   ˗1),	
  severe	
  degeneration	
  of	
  epithelium	
  and	
  vacuolization	
  
were	
   common	
   at	
   48	
   h.	
   Basophilic	
   clusters	
   were	
   also	
   seen	
   adjacent	
   to	
   renal	
  
tubules.	
   At	
   96	
   h	
   renal	
   tissues	
   were	
   completely	
   damaged.	
   Common	
   adverse	
  
effects	
   of	
   Ag-­‐NPs	
   were	
   noted	
   in	
   this	
   study.	
   The	
   current	
   findings	
   indicate	
   that	
  
exposure	
  to	
  Ag-­‐NPs	
  was	
  dose	
  dependent	
  and	
  caused	
  symptoms	
  similar	
  to	
  renal	
  
hypertrophy.	
  Duration	
  of	
  exposure	
  appeared	
  to	
  have	
  profound	
  effects	
  on	
  renal	
  
tissues.	
   However,	
   larger	
   comparative	
   studies	
   are	
   required	
   to	
   confirm	
   the	
  
findings	
  of	
  the	
  current	
  study.	
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  RK	
  Tripathi2,	
  V	
  Raich3,	
  YD	
  Tangman4,	
  SK	
  Dalal5	
  
	
  
ABSTRACT	
  
Medical	
   diagnosis	
   and	
   prognosis	
   problems	
   are	
   often	
   primary	
   illustrations	
   of	
  
decision	
   making	
   under	
   uncertainty,	
   due	
   to	
   chaotic	
   in	
   the	
   data	
   acquisition	
  
process.	
  The	
  most	
   important	
  problems	
   in	
  medical	
  diagnosis	
  and	
  prognosis	
  are1	
  
limited	
   observation	
   and	
   subjectivity	
   of	
   the	
   specialist,	
   uncertainties	
   and	
  
incompleteness	
  in	
  medical	
  knowledge,	
  and	
  poor	
  time	
  effect	
  in	
  diagnosis.	
  Interval	
  
valued	
  fuzzy	
  logic4	
  is	
  a	
  common	
  approach	
  in	
  dealing	
  with	
  uncertainties.	
  Most	
  of	
  
the	
  medical	
  diagnosis	
  algorithms2,3	
  design	
  a	
  decision	
  fuzzy	
  matrix	
  which	
  is	
  based	
  
on	
   occurrence	
   and	
   confirmation	
   of	
   the	
   disease.	
   However,	
   the	
   product	
   of	
   two	
  
fuzzy	
   matrices	
   under	
   usual	
   matrix	
  multiplication	
   is	
   not	
   a	
   fuzzy	
   matrix.	
   In	
   this	
  
paper,	
  an	
  attempt	
  is	
  made	
  to	
  implement	
  a	
  new	
  technique	
  for	
  the	
  multiplication	
  
of	
   two	
   fuzzy	
  matrices	
   under	
  which	
   the	
   resulting	
  matrix	
   is	
   fuzzy	
   in	
   nature.	
  The	
  
new	
  approach	
  is	
  based	
  on	
  the	
  usual	
  union	
  and	
  intersection	
  defined	
  on	
  crisp	
  sets,	
  
instead	
   of	
   the	
   max-­‐min	
   procedure.	
   Assume	
   the	
   set	
   of	
   all	
   diseases	
   to	
   be	
  
represented	
  by	
  D	
  =	
  {Di};	
  the	
  crisp	
  set	
  of	
  all	
  symptoms	
  denoted	
  by	
  S	
  =	
  {Sj};	
  and	
  P	
  =	
  
{Pk}	
   to	
   be	
   the	
   set	
   of	
   all	
   patients.	
   The	
  main	
   purpose	
   of	
  medical	
   diagnosis	
   is	
   to	
  
come	
   up	
   with	
   decisions	
   about	
   the	
   occurrence	
   of	
   a	
   disease	
   in	
   a	
   patient	
   by	
  
observing	
  the	
  symptoms.	
  	
  The	
  occurrence	
  relation	
  R0	
  provides	
  information	
  about	
  
the	
   frequency	
   of	
   appearance	
   of	
   symptoms	
   when	
   the	
   specific	
   diseases	
   are	
  
present,	
  and	
  the	
  conformability	
  relation	
  Rc	
  describes	
  the	
  discriminating	
  power	
  of	
  
the	
  symptoms	
  to	
  confirm	
  the	
  presence	
  of	
  the	
  disease.	
  Suppose	
  a	
  fuzzy	
  relation	
  
Rs	
   specifies	
   the	
  degree	
  of	
  presence	
  of	
  symptoms	
   for	
  the	
  patients.	
   This	
  relation	
  
directs	
   the	
   degree	
   to	
   which	
   the	
   symptoms	
   are	
   present	
   in	
   patient	
   Pk.	
   Using	
  
relations	
   Rs,	
   R0,	
   and	
   Rc,	
   the	
   two	
   indication	
   relations,	
   namely,	
   conformability	
  
indication	
   relation	
   and	
   occurrence	
   indication	
   relation	
   are	
   computed	
   as	
  

	
  and	
   ,	
  respectively.	
  

Let	
   	
  be	
   a	
   set	
   of	
   unions	
   of	
   arbitrary	
   fuzzy	
  

intervals.	
  Assume	
   the	
   elements	
  aij,	
   bij	
   ϵ	
   S	
   such	
   that	
   the	
  matrices	
   A	
   =	
   (aij)m×n	
  
and	
   B	
   =	
   (bjk)n×p	
   are	
   interval	
   valued	
   fuzzy	
   matrices.	
   Here,	
   we	
   define	
   a	
   new	
  
function	
  to	
  compute	
  the	
  decision	
  matrix,	
  denoted	
  by	
  D	
  =	
  (dik)m×p,	
  of	
  matrices	
  A	
  
and	
  B.	
  Define	
  the	
  function	
  f	
  :	
  S	
  →	
  [0,	
  1],	
  given	
  by	
  	
  f(cik)	
  =	
  dik	
  ,	
  with	
  
	
  

	
  and	
  
	
  

For	
  illustration	
  purpose,	
  the	
  above	
  propose	
  function	
  is	
  used	
  to	
  predict	
  the	
  stages	
  
of	
   the	
   haemorrhoids	
   disease	
   for	
   patients	
   observed	
   from	
   the	
   Ram	
   Sanehi	
  
Charitable	
   Trust	
   Hospital,	
   Bhilwara	
   (Rajasthan),	
   where	
   the	
   data	
   has	
   been	
  
collected	
  over	
  more	
  than	
  100	
  patients.	
  The	
  symptoms	
  and	
  the	
  disease	
  stages	
  are	
  
classified	
  in	
  the	
  set	
  S	
  =	
  {S1,	
  S2,	
  S3,	
  S4,	
  S5,	
  S6}	
  and	
  the	
  set	
  D	
  =	
  {D1,	
  D2,	
  D3,	
  D4,	
  D5,	
  D6},	
  
respectively.	
  The	
   set	
  P	
  =	
  {P1,	
  P2,	
  P3,	
  P4}	
  consists	
  of	
   four	
  patients	
   for	
   testing	
  the	
  
model.	
   The	
   maximum	
   values	
   of	
   R1	
   (Pi,	
   Di)	
   and	
   R2	
   (Pi,	
   Di)	
   showed	
   that	
   Di	
   is	
   a	
  
suitable	
  diagnostic	
  for	
  patient	
  Pi.	
  The	
  diagnostic	
  hypothesis	
  for	
  patient	
  Pi	
  having	
  
any	
  disease	
  Di	
   is	
  set	
  to	
  satisfy	
  the	
  criterion	
  max	
  [R1	
  (Pi,	
  Di),	
  R2	
  (Pi,	
  Di)]	
  <	
  0.5.	
  The	
  
proposed	
  method	
  is	
  readily	
  applicable	
  to	
  diagnose	
  other	
  diseases.	
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Mauritian	
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anti-­‐bacterial,	
   anti-­‐oxidative	
   and	
   anti-­‐
proliferative	
   agents	
   from	
   four	
   shallow	
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  Mauritian	
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  Beesoo1,2,	
  VS	
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  R	
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  T	
  Bahorun2	
  
	
  
ABSTRACT	
  
The	
   ecological	
   marine	
   niches	
   represent	
   largely	
   an	
   untapped	
   and	
   unexplored	
  
resource	
  of	
  structurally	
  diverse	
  and	
  highly	
  bioactive	
  natural	
  products.	
  	
  Since	
  the	
  
past	
   two	
   decades,	
   the	
   therapeutic	
   areas	
   of	
   infectious	
   diseases	
   and	
   oncology	
  
have	
  benefited	
  from	
  abundant	
  scaffold	
  in	
  marine	
  natural	
  products	
  and	
  many	
  of	
  
them	
  have	
  provided	
  a	
   prominent	
   share	
  of	
   the	
   recent	
   clinical	
   lead	
  compounds.	
  
Contributing	
   to	
   the	
   global	
   search	
   for	
   novel	
   chemotherapeutic	
   agents,	
   marine	
  
sponges	
  have	
  been	
  recently	
  described	
  as	
  a	
  pharmaceutical	
  powerhouse.	
  In	
  this	
  
vein,	
   the	
   antimicrobial	
   and	
   anti-­‐oxidative	
   activities	
   of	
   four	
   selected	
  Mauritian	
  
marine	
  sponges	
  (Neopetrosia	
  exigua,	
  Aaptos	
  chromis,	
  Iotrochota	
  birotulata	
  and	
  
Haliclona	
  spp)	
  have	
  been	
  studied.	
  	
  In	
  addition,	
  their	
  cytotoxic	
  potentials	
  against	
  
human	
   liposarcoma	
   SW872	
   cells	
   were	
   evaluated.	
   Marine	
   metabolites	
   were	
  
initially	
   extracted	
   from	
   the	
   sponges	
   using	
   dichloromethane	
   and	
  methanol	
   and	
  
the	
   crude	
   extract	
   (CE)	
   was	
   subsequently	
   partitioned	
   with	
   hexane	
   (HEF),	
   ethyl	
  
acetate	
  (EAF)	
  and	
  water	
   (AF)	
   to	
  yield	
   fractions	
  with	
   large	
  variations	
   in	
  polarity.	
  
The	
   antimicrobial	
   efficacy	
   of	
   the	
   sponge	
   crude	
   and	
   fractionated	
   extracts	
   was	
  
characterized	
   against	
   8	
   human	
   pathogenic	
   bacterial	
   strains	
   using	
   a	
  microplate	
  
serial	
  dilution	
  method	
  for	
  the	
  determination	
  of	
  minimal	
  inhibitory	
  concentration	
  
(MIC)	
   and	
   minimal	
   bactericidal	
   concentration	
   (MBC).	
   Using	
   an	
   array	
   of	
  
established	
   in	
   vitro	
   models,	
   the	
   sponge	
   extracts	
   were	
   also	
   analyzed	
   for	
   their	
  
total	
   phenolics	
   (TPC),	
   flavonoid	
   (TFC)	
   contents,	
   antioxidant	
   propensity,	
   metal	
  
chelating	
  and	
  reducing	
  potentials	
  while	
  their	
  anti-­‐proliferative	
  activity	
  on	
  human	
  
liposarcoma	
  SW872	
  cells	
  was	
  measured	
  using	
  the	
  MTT	
  assay.	
  Our	
  data	
  showed	
  
that	
   among	
   the	
   tested	
   sponges	
   N	
   exigua	
   and	
   I	
   birotulata	
   recorded	
   a	
   broad	
  
spectrum	
   antibacterial	
   activity	
  whilst	
   the	
  best	
   antibacterial	
   profile	
   comparable	
  
to	
  that	
  of	
  the	
  antibiotic	
  Ampicillin	
  was	
  registered	
  by	
  EAF	
  of	
  N	
  exigua	
  particularly	
  
against	
   Bacillus	
   cereus	
   (MIC:	
   0.078	
   mg/mL;	
   MBC:	
   0.156	
   mg/mL)	
   and	
  
Staphylococcus	
   aureus	
   (MIC:	
   0.039	
   mg/mL;	
   MBC:	
   0.078	
   mg/mL).	
   Our	
   results	
  
further	
   indicated	
  that	
  significantly	
  higher	
  TPC	
  (37.09±0.74	
  mg	
  GAE/g	
  FDW)	
  and	
  
TFC	
  (12.33±0.61	
  QE/g	
  FDW)	
  were	
  registered	
   in	
  EAF	
  of	
  N	
  exigua.	
  Concomitantly,	
  
maximum	
  antioxidant	
  activity	
  was	
  observed	
   in	
  EAF	
  of	
  N	
  exigua	
   by	
  virtue	
  of	
   its	
  
ability	
   to	
   scavenge	
   ABTS	
   (91.46±1.08	
   µMol	
   TE/g	
   FDW),	
   superoxide	
   (IC50	
  

0.31±0.004	
   mg/mL),	
   nitric	
   oxide	
   (IC50	
   0.44±0.06	
   mg/mL)	
   and	
   hydroxyl	
   radicals	
  
(IC50	
   0.56±0.053	
   mg/mL).	
   Peak	
   iron	
   chelating	
   (IC50	
   0.17±0.02	
   mg/mL)	
   and	
  
reducing	
  activities	
  (36.85±0.84mg	
  Fe(II)/g	
  FDW)	
  were	
  also	
  measured	
  in	
  EAF	
  of	
  N	
  
exigua	
   (P<0.05).	
   Cellular	
   studies	
   demonstrated	
   that	
   the	
   marine	
   extracts	
  
exhibited	
  a	
  dose	
  dependent	
  cytotoxic	
  activity	
  on	
  the	
  SW872	
  cells	
  with	
  EAF	
  of	
  N	
  
exigua	
  and	
  A	
  chromis	
  being	
  the	
  most	
  active.	
  Hence,	
  marine	
  sponges,	
  particularly	
  
N	
   exigua,	
   represent	
   good	
   sources	
   of	
   bioactive	
   agents,	
   however,	
   further	
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investigation	
  on	
  their	
  molecular	
  mechanism	
  of	
  action	
  is	
  crucial	
  to	
  the	
  evaluation	
  
of	
  their	
  potential	
  as	
  prophylactic	
  agents.	
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Rooibos	
   (Aspalathus	
   linearis)	
   offers	
  
protection	
   against	
   ischemia/reperfusion	
  
injury	
  in	
  isolated	
  perfused	
  rat	
  hearts	
  
	
  
DJ	
  Bester1,	
  WG	
  Pantsi1,	
  ZZ	
  Ntsunguzi1,	
  JL	
  Marnewick1	
  
	
  
ABSTRACT	
  
Many	
   studies	
   have	
   been	
   performed	
   over	
   the	
   last	
   decade,	
   investigating	
   the	
  
health	
   benefits	
   of	
   rooibos	
   herbal	
   tea,	
   which	
   has	
   been	
   identified	
   as	
   an	
  
antioxidant	
  due	
  to	
  its	
  high	
  polyphenol	
  content.	
  Rooibos	
  has	
  shown	
  potential	
  to	
  
be	
  used	
  as	
  a	
  treatment	
  or	
  health	
  supplement	
  against	
  conditions	
  associated	
  with	
  
oxidative	
   stress,	
   such	
  as	
   certain	
   types	
  of	
   cancers	
   and	
  diabetes.	
   Little	
   is	
   known	
  
regarding	
  the	
  effects	
  of	
  rooibos	
  in	
  a	
  model	
  of	
  ischemia/reperfusion	
  in	
  the	
  heart.	
  
Previous	
  studies	
  in	
  our	
  laboratories	
  have	
  shown	
  great	
  potential	
  for	
  antioxidant-­‐
rich	
  plant	
   products	
   to	
   be	
   used	
   as	
   dietary	
   supplements	
   in	
   order	
   to	
   protect	
   the	
  
heart	
  against	
  the	
  free	
  radical-­‐mediated	
   injury	
  of	
   ischemia	
  and	
  reperfusion.	
  The	
  
aim	
  of	
  this	
  study	
  was	
  to	
  evaluate	
  whether	
  dietary	
  supplementation	
  with	
  rooibos	
  
could	
  offer	
  myocardial	
  protection	
  against	
   ischemia/reperfusion	
   injury	
   in	
  an	
  ex-­‐
vivo	
   perfused	
   rat	
   heart	
   model.	
   Teas	
   were	
   prepared	
   by	
   steeping	
   2g	
   of	
   the	
  
tealeaves	
   in	
   100ml	
   of	
   freshly	
   boiled	
   tap	
   water	
   for	
   30	
   minutes,	
   followed	
   by	
  
filtration	
  and	
  bottling	
  for	
  use.	
  Male	
  Wistar	
  rats	
  were	
  then	
  randomly	
  divided	
  into	
  
four	
   groups	
   (n=6).	
   Group	
   one	
   (control)	
   received	
  water	
   in	
   the	
   drinking	
   bottles,	
  
group	
   two	
   received	
   fermented	
  rooibos,	
  group	
   three,	
  unfermented	
   rooibos	
  and	
  
group	
   four,	
   green	
   tea	
   (Camellia	
   sinensis).	
   After	
   7	
   weeks	
   of	
   dietary	
  
supplementation,	
   rats	
  were	
   sacrificed	
  and	
   their	
  hearts	
  perfused.	
   Aortic	
   output	
  
was	
   taken	
  as	
   a	
  measure	
  of	
   cardiovascular	
   function,	
  before	
  and	
  after	
  a	
   fifteen-­‐
minute	
   episode	
   of	
   global	
   normothermic	
   ischaemia	
   and	
   expressed	
   as	
   aortic	
  
output	
   recovery	
   as	
   a	
   measure	
   of	
   functional	
   recovery.	
   Hearts	
   were	
   also	
   snap	
  
frozen	
   in	
   liquid	
   nitrogen	
   before	
   and	
   after	
   ischemia,	
   in	
   order	
   to	
   perform	
  
biochemical	
   analyses.	
   Hearts	
   of	
   rats	
   consuming	
   both	
   the	
   fermented	
   and	
   the	
  
unfermented	
   rooibos	
   teas	
   displayed	
   significantly	
   higher	
   (P<0.05)	
   aortic	
   output	
  
recovery	
  when	
   compared	
   to	
   the	
   control	
   and	
   green	
   tea	
   groups.	
   This	
   improved	
  
functional	
  recovery	
  was	
  associated	
  with	
  decreased	
  phosphorylation	
  of	
  Caspase	
  3	
  
and	
   decreased	
   PARP	
   cleavage.	
   Additionally,	
   there	
   was	
   maintenance	
   of	
   the	
  
reduced	
   glutathione	
   versus	
   oxidised	
   glutathione	
   ratio	
   (GSH/GSSG)	
   at	
   control	
  
levels	
  with	
   rooibos	
   treatment	
   while	
   green	
   tea	
   treatment	
   significantly	
   reduced	
  
this	
   ratio.	
   Similar	
   functional	
   findings	
  were	
   observed	
  while	
   using	
   rooibos	
   as	
   an	
  
acute	
   treatment	
   added	
   to	
   the	
   perfusion	
   fluid.	
   Rooibos	
   was	
   able	
   to	
   offer	
  
significant	
   myocardial	
   protection	
   against	
   ischemia/	
   reperfusion	
   injury	
   in	
   both	
  
chronic	
  supplementation	
  and	
  acute	
  treatment	
  models.	
  Although	
  the	
  antioxidant	
  
effects	
   of	
   rooibos	
   cannot	
   be	
   credited	
   alone	
   for	
   this	
   protection,	
   it	
   may	
   play	
   a	
  
significant	
  role,	
  as	
  demonstrated	
  by	
  the	
  GSH/GSSG	
  results.	
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The	
   effects	
   of	
   Tulbaghia	
   violacea	
   Harv	
   on	
  
blood	
   glucose	
   and	
   antioxidant	
   status	
   in	
  
streptozotocin	
  induced	
  diabetic	
  rats	
  
	
  
KM	
  Joseph1,	
  K	
  Moodley1,	
  I	
  Mackraj1	
  
	
  
ABSTRACT	
  
The	
  aim	
  of	
  this	
  study	
  was	
  to	
  investigate	
  the	
  effects	
  of	
  Tulbaghia	
  violacea	
  Harv.	
  
(TVL)	
   on	
   blood	
   glucose	
   levels,	
   plasma	
   insulin	
   levels,	
   antioxidant	
   status,	
   and	
  
histological	
   changes	
   of	
   the	
   pancreas	
   in	
   streptozotocin	
   (STZ)-­‐induced	
   diabetic	
  
rats.	
  A	
  dose	
  of	
  40-­‐mg/kg	
  b.w	
  STZ	
  was	
  administered	
  intraperitoneally	
  (IP)	
  to	
  male	
  
Wistar	
  rats	
  to	
  induce	
  diabetes.	
  Thereafter,	
  the	
  rats	
  were	
  treated	
  as	
  follows:	
  (A)	
  
non-­‐diabetic	
   control:	
   distilled	
   water,	
   (B)	
   diabetic	
   control:	
   distilled	
   water,	
   (C)	
  
diabetic:	
   TVL	
   60	
   mg/kg	
   b.w,	
   (D)	
   diabetic	
   TVL120	
   mg/kg	
   b.w	
   and	
   (E)	
   diabetic:	
  
Glibenclamide,	
  once	
  daily	
  for	
  7	
  weeks.	
  Fasting	
  blood	
  glucose	
  levels	
  were	
  tested	
  
and	
  the	
  rats	
  were	
  placed	
  in	
  metabolic	
  cages	
  on	
  a	
  weekly	
  basis	
  for	
  the	
  collection	
  
of	
  urine.	
  At	
  the	
  end	
  of	
  week	
  6,	
  an	
  OGTT	
  was	
  performed,	
  and	
  at	
  the	
  end	
  of	
  week	
  
7,	
  the	
  rats	
  were	
  sacrificed	
  by	
  halothane	
  overdose.	
  Blood	
  was	
  removed	
  by	
  cardiac	
  
puncture,	
   after	
   which	
   serum	
   and	
   plasma	
   were	
   collected	
   separately	
   for	
  
biochemical	
  tests	
  and	
  ELISA’s.	
  The	
  tissues	
  were	
  harvested	
  and	
  stored	
  in	
  formalin	
  
for	
  histopathology	
  or	
   snap	
   frozen	
  and	
   stored	
  at	
   -­‐80°C	
   for	
   further	
  analysis.	
   TVL	
  
120	
  mg/kg	
  b.w	
  showed	
  a	
  significant	
  decrease	
   in	
  fasting	
  blood	
  glucose	
   levels	
   in	
  
the	
   7th	
   week	
   in	
   comparison	
   to	
   baseline	
   values.	
   Both	
   doses	
   of	
   TVL	
   showed	
   a	
  
tendency	
   to	
   decrease	
   fasting	
   blood	
   glucose	
   levels.	
   Results	
   from	
   the	
   OGTT,	
  
showed	
  that	
  TVL	
  120	
  mg/kg	
  b.w	
  was	
  most	
  effective	
  in	
  decreasing	
  blood	
  glucose	
  
levels	
  after	
  a	
  glucose	
   load.	
  TVL120	
  mg/kg	
  b.w	
  showed	
  a	
  significant	
  decrease	
   in	
  
MDA	
   concentration	
   and	
   a	
   significant	
   increase	
   in	
   GPx	
   activity.	
   Histological	
  
analysis	
  of	
  pancreatic	
  tissue	
  showed	
  all	
  treated	
  rats	
  to	
  have	
  less	
  damaged	
  islets	
  
of	
  Langerhans	
  in	
  comparison	
  to	
  the	
  diabetic	
  control	
  rats.	
  There	
  was	
  an	
  increase	
  
in	
  the	
  plasma	
  insulin	
  levels	
  of	
  all	
  treated	
  diabetic	
  rats	
  in	
  comparison	
  to	
  diabetic	
  
control	
   rats.	
   This	
   study	
   showed	
   that	
   TVL	
   has	
   the	
   potential	
   to	
   reduce	
   fasting	
  
blood	
   glucose	
   levels	
   in	
   STZ-­‐induced	
   diabetic	
   rats,	
   as	
   well	
   as	
   the	
   ability	
   to	
  
decrease	
  diabetes-­‐induced	
  oxidative	
  stress.	
  It	
  also	
  demonstrated	
  an	
   increase	
   in	
  
plasma	
  insulin	
  levels	
  and	
  it	
  reduced	
  the	
  morphological	
  damage	
  of	
  the	
  pancreas,	
  
which	
  is	
  usually	
  observed	
  in	
  diabetes.	
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The	
  antioxidant	
  capacity	
  and	
  bioavailability	
  
of	
   rooibos	
   (Aspalathus	
   linearis)	
   flavonoids	
  
in	
   human	
   plasma	
   following	
   an	
   acute	
   dose	
  
of	
  a	
  fermented	
  rooibos	
  supplement	
  
	
  
LV	
  Westhuizen1,	
  DJ	
  Bester1,	
  F	
  Rautenbach1,	
  SHE	
  Davies1,	
  S	
  West1,	
  S	
  
Taliep1,	
  JL	
  Marnewick1	
  
	
  
ABSTRACT	
  
The	
   beneficial	
   effects	
   of	
   rooibos	
   (Aspalathus	
   linearis)	
   herbal	
   tea	
   have	
   mainly	
  
been	
   ascribed	
   to	
   the	
   antioxidant	
   properties	
   of	
   its	
   unique	
   combination	
   of	
  
polyphenolic	
   compounds.	
   Presently,	
   only	
   three	
   studies	
   done	
   in	
   humans	
   have	
  
published	
  on	
  the	
  bioavailability	
  of	
  aspalathin	
  and	
  other	
  rooibos	
  flavonoids.	
  The	
  
aim	
  of	
  this	
  study	
  was	
  to	
  assess	
  the	
  relationship	
  between	
  rooibos	
  flavonoid	
  levels	
  
and	
   the	
   antioxidant	
   status	
   in	
   human	
  plasma	
   following	
   acute	
   consumption	
  of	
  a	
  
fermented/traditional	
   rooibos	
   supplement.	
   Healthy	
   males	
   (n=30),	
   mean	
   age	
  
22.2	
   ±	
   4.3	
   yrs,	
   consumed	
   three	
   capsules	
   of	
   either	
   a	
   rooibos	
   or	
   a	
   placebo	
  
supplement,	
   in	
  a	
  double	
  blind,	
  randomised	
  crossover	
  placebo	
  controlled	
  study.	
  
After	
   a	
   period	
   of	
   two	
   weeks	
   washout,	
   fasting	
   blood	
   samples	
   were	
   drawn	
  
(baseline)	
  prior	
  to	
  consumption	
  of	
  the	
  capsules	
  and	
  a	
  standardized	
  breakfast	
  as	
  
well	
  as	
  1	
  and	
  3	
  hr	
  thereafter.	
  The	
  capsules	
  were	
  quantified	
  for	
  the	
  main	
  rooibos	
  
flavonoids	
   (by	
  HPLC);	
   the	
   antioxidant	
   content	
  was	
  measured	
   in	
   terms	
   of	
   total	
  
polyphenol	
  (TP),	
  flavonol	
  and	
  flavanol	
  content	
  and	
  the	
  antioxidant	
  capacity	
  was	
  
determined	
   using	
   the	
   oxygen	
   radical	
   absorbance	
   capacity	
   (ORAC),	
   ferric	
   ion	
  
reducing	
   antioxidant	
   power	
   (FRAP)	
   and	
   Trolox	
   equivalent	
   antioxidant	
   capacity	
  
(TEAC)	
   assays.	
   Plasma	
   samples	
   were	
   analyzed	
   for	
   antioxidant	
   capacity,	
   total	
  
polyphenol	
   content	
   and	
   levels	
   of	
   specific	
   rooibos	
   flavonoids,	
   and/or	
   their	
  
putative	
   metabolites	
   (by	
   LC-­‐MS).	
   Plasma	
   conjugated	
   dienes	
   (CDs)	
   and	
  
thiobarbituric	
   acid	
   reactive	
   substances	
   (TBARS)	
   were	
   determined	
   to	
   assess	
  
oxidative	
   lipid	
   damage.	
   The	
   redox	
   status	
   of	
   glutathione	
   (GSH:GSSG)	
   was	
  
determined	
  in	
  whole	
  blood.	
  The	
  main	
  flavonoid	
  levels	
  in	
  the	
  rooibos	
  supplement	
  
capsules	
  were	
  iso-­‐orientin	
  (4.5	
  ±	
  0.2	
  mg),	
  orientin	
  (2.8	
  ±	
  0.2	
  mg)	
  and	
  vitexin	
  (1.3	
  
±	
  0.08	
  mg).	
  The	
  TP	
  content	
  of	
  1	
  capsule	
  (115	
  ±	
  7	
  mg)	
  was	
  equivalent	
  to	
  the	
  TP	
  
content	
  of	
   two	
   cups	
   of	
   fermented	
   rooibos.	
   Acute	
   intake	
  of	
   an	
  equivalent	
   of	
   6	
  
cups	
  of	
  rooibos	
  (three	
  capsules)	
  resulted	
  in	
  a	
  significant	
  increase	
  in	
  plasma	
  ORAC	
  
after	
  1hr	
  (4.6%,	
  P<0.001)	
  and	
  after	
  3hr	
  (4.8%,	
  P<0.05)	
  with	
  no	
  changes	
  affected	
  
by	
  the	
  placebo	
  treatment.	
  Lipid	
  peroxidation	
  was	
  also	
  significantly	
  decreased	
  by	
  
rooibos	
   causing	
  a	
  3.76%	
  (1hr,	
  P<0.05)	
  and	
  a	
  4.1%	
  (3hr,	
  P<0.01)	
  decrease	
   in	
  CD	
  
levels	
  when	
  compared	
  to	
  the	
  placebo.	
  No	
  significant	
  changes	
  were	
  observed	
  for	
  
the	
   redox	
   status	
   of	
   glutathione.	
   The	
   LC-­‐MS	
   analyses	
   for	
   the	
   plasma	
   rooibos	
  
flavonoids	
  and	
   their	
   putative	
  metabolites	
  will	
   be	
   included	
   in	
   the	
  presentation.	
  
This	
   study	
   is	
   the	
   first	
   to	
   report	
   that	
   a	
   polyphenolic-­‐rich	
   rooibos	
   supplement	
  
increases	
  the	
  antioxidant	
  capacity.	
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Phytochemical	
   analysis	
   and	
   in	
   vitro	
  
bioactivity	
   of	
   Aloe	
   species	
   endemic	
   to	
  
South	
  West	
  Indian	
  Ocean	
  Islands	
  
	
  
L	
   Lallemand1,2,	
   H	
   Rim3,4,	
   G	
   Stanislas1,	
   L	
   Gence1,	
   C	
   Fréchina1,	
   D	
  
Narrain5,	
  I	
  Grondin6,	
  C	
  Lavergne7,	
  H	
  Kodja8,	
  T	
  Bahorun5,	
  M	
  Césari1,2	
  
	
  
ABSTRACT	
  
The	
  genus	
  Aloe	
   comprises	
  more	
   than	
   five	
  hundred	
   species,	
   some	
  of	
  which	
  are	
  
native	
   to	
   the	
   South	
   West	
   Indian	
   Ocean	
   Islands,	
   Madagascar,	
   Reunion	
   and	
  
Mauritius.	
   Since	
  ancient	
   times,	
   the	
   succulent	
   leaves	
  of	
  Aloe	
   species	
  have	
  been	
  
exploited	
  for	
  a	
  wide	
  variety	
  of	
  purposes	
  in	
  traditional	
  medicine.	
  Medicinal	
  Aloe	
  
preparations	
  made	
  from	
  the	
  strong	
  bitter	
  yellow	
  exudates	
  of	
  Aloe	
  are	
  used	
  for	
  
their	
  laxative	
  effects	
  as	
  reported	
  by	
  many	
  pharmacopeias.	
  The	
  colorless	
  gel-­‐like	
  
inner	
   parenchyma	
   is	
   also	
   extensively	
   used	
   in	
   medicinal	
   and	
   cosmetic	
  
formulations	
   for	
  moisturizing	
   or	
   for	
   wound	
   healing.	
   Previous	
   scientific	
   studies	
  
have	
  validated	
  the	
  various	
  pharmacological	
  activities	
  that	
  have	
  been	
  attributed	
  
to	
   the	
   most	
   extensively	
   cultivated	
   Aloe	
   vera	
   (Aloe	
   barbadensis	
   Mill).	
   These	
  
include	
   antimicrobial,	
   anti-­‐inflammatory,	
   antidiabetic,	
   anticancer,	
   antiviral	
   and	
  
antioxidant	
   activities.	
   More	
   and	
   more	
   studies	
   on	
   Aloe	
   spp.	
   Report	
   the	
  
occurrence	
  and	
  contribution	
  of	
  a	
  number	
  of	
  polyphenolic	
  compounds,	
  including	
  
the	
   characteristic	
   anthraquinone	
   named	
   aloin,	
   and	
   also	
   mannan	
  
polysaccharides.	
   Comprehensive	
  molecular	
   studies	
   and	
   biological	
   activity	
   tests	
  
are	
   needed	
   to	
   identify	
   the	
   constituents	
   of	
   Aloe	
   spp.	
   Native	
   to	
   Madagascar,	
  
Reunion	
  and	
  Mauritius.	
  The	
  aim	
  of	
  this	
  study	
  is	
  to	
  investigate	
  the	
  phytochemical	
  
characterization	
   of	
   a	
   selection	
   of	
   Aloe	
   spp.	
   Endemic	
   to	
   Madagascar	
   and	
   the	
  
Mascarene	
  Islands,	
  and	
  to	
  evaluate	
  their	
  potent	
  biological	
  activity	
  by	
  several	
  in	
  
vitro	
   assays	
   in	
   order	
   to	
   validate	
   their	
   traditional	
   use.	
   A	
   special	
   emphasis	
   was	
  
made	
  on	
  those	
  from	
  the	
  former	
  Lomatophyllum	
  genus:	
  Aloe	
  macra	
  endemic	
  to	
  
Reunion,	
   as	
  well	
   as	
  Aloe	
   purpurea	
   and	
  Aloe	
   tormentorii	
   endemic	
   to	
  Mauritius	
  
Island.	
   Immediately	
   after	
   collection,	
   the	
   whole	
   leaves	
   were	
   freeze-­‐dried	
   and	
  
sequentially	
   extracted	
   with	
   solvents	
   of	
   increasing	
   polarity	
   to	
   optimize	
   the	
  
extraction	
   yield	
   of	
   secondary	
  metabolites.	
   The	
   phytochemical	
   profile	
   of	
   these	
  
Aloe	
   extracts	
   was	
   investigated	
   using	
   colorimetric	
   assays,	
   proton	
   nuclear	
  
magnetic	
  resonance	
  (1H	
  NMR,	
  Bruker	
  600	
  MHz)	
  spectroscopy,	
  chromatographic	
  
methods	
   with	
   UV	
   detection	
   (HPLC-­‐DAD,	
   Dionex)	
   and	
   high-­‐resolution	
   mass	
  
spectrometry	
   detection	
   (HRMS,	
   Thermo	
  Scientific).	
  Comparative	
   studies	
  of	
   the	
  
antioxidant	
   properties	
   of	
   the	
   polar	
   extracts	
   were	
   performed	
   using	
   several	
  
assays,	
   including	
   the	
   stable	
   radical	
   2,2-­‐diphenyl-­‐1-­‐picryhydrazyl	
   DPPH	
   test	
  
(measurement	
   of	
   the	
   reducing	
   capacity),	
   the	
   ORAC	
   assay	
   (Oxygen	
   Radical	
  
Absorbance	
  Capacity),	
   and	
   the	
  oxidative	
  hemolysis	
   inhibition	
  assay	
   (protection	
  
of	
   human	
   red	
   blood	
   cells	
   against	
   peroxyl	
   radicals).	
   Antimicrobial	
   assays	
   were	
  
performed	
   against	
   four	
   different	
   bacterial	
   strains	
   (Escherichia	
   coli,	
  
Staphylococcus	
   aureus,	
   Candida	
   albicans,	
   and	
   Pseudomonas	
   aeruginosa)	
   using	
  
the	
   disk	
   diffusion	
  method	
   for	
   preliminary	
   screening.	
   Our	
   data	
   show	
   that	
   Aloe	
  
leaves	
   are	
   rich	
   in	
   polar	
   compounds	
   with	
   varying	
   levels	
   of	
   total	
   polyphenol	
  
content,	
  and	
  particularly	
  aloin	
  content	
  as	
  measured	
  by	
  HPLC-­‐UV,	
  depending	
  on	
  
the	
  species.	
   The	
  extracts	
  have	
  high	
   radical	
  scavenging	
   capacities	
  but	
  moderate	
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inhibitory	
   effects	
   on	
   the	
   four	
   bacterial	
   strains	
   at	
   the	
   concentration	
   tested.	
  
Overall,	
  our	
  results	
  suggest	
  that	
  some	
  of	
  the	
  constituents	
  of	
  the	
  Aloe	
  spp.	
  leaves	
  
are	
   likely	
   to	
   contribute	
   to	
   the	
   pharmacological	
   properties	
   of	
   these	
   plants.	
  Our	
  
findings	
   support	
  many	
  of	
  the	
  traditional	
  uses	
  of	
  these	
  plants	
  and	
   the	
  potential	
  
benefit	
   establishing	
   effective	
   culture	
   conditions	
   for	
   endemic	
   Aloe	
   spp.	
   from	
  
South	
  West	
  Indian	
  Ocean	
  Islands	
  for	
  the	
  production	
  of	
  extracts	
  for	
  medicinal	
  and	
  
cosmetic	
  purposes.	
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Influence	
   of	
   glycation	
   of	
   albumin	
   on	
   its	
  
binding	
   properties	
   to	
   Liraglutide	
   and	
  
Detemir,	
   two	
   drugs	
   classically	
   used	
   in	
   the	
  
treatment	
  of	
  diabetes	
  
	
  
AG	
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   P	
   Rondeau1,	
   A	
   Guérin-­‐
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  X	
  Debussche2,	
  J	
  Couprie1	
  
	
  
ABSTRACT	
  
Diabetes	
  is	
  manifested	
  by	
  chronic	
  hyperglycemia.	
  It	
  is	
  due	
  to	
  either	
  an	
  impaired	
  
insulin	
  production	
  or	
  a	
  defective	
  response	
  to	
  insulin	
  stimulation.	
  The	
  treatments	
  
of	
  diabetic	
  patients	
  often	
  involve	
  the	
  use	
  of	
  long	
  acting	
  insulin	
  analogues	
  such	
  as	
  
Insulin	
  Detemir.	
  Recently,	
   analogues	
  of	
   the	
   insulinotropic	
  GLP-­‐1	
  hormone	
   such	
  
as	
   Liraglutide	
  have	
  also	
  been	
   introduced.	
  Detemir	
  and	
  Liraglutide	
  are	
  modified	
  
forms	
  of	
  respectively	
  Insulin	
  and	
  GLP-­‐1	
  with	
  a	
  fatty	
  acid	
  chain	
  grafted	
  on	
  a	
  Lysine	
  
residue.	
   These	
   fatty	
   acids	
   allow	
   the	
   drugs	
   to	
   bind	
   to	
   human	
   serum	
   albumin	
  
(HSA).	
   This	
   property	
   is	
   behind	
   their	
   protracted	
   action.	
   However,	
   HSA	
   can	
   be	
  
glycated	
  in	
  some	
  conditions	
  and	
  thus	
  be	
  modified	
  in	
  its	
  structural	
  and	
  functional	
  
properties.	
  As	
  HSA	
  glycation	
  ratio	
  is	
  known	
  to	
  be	
  quite	
  higher	
  in	
  diabetic	
  persons	
  
than	
   in	
   healthy	
   people,	
   it	
   is	
   important	
   to	
   find	
   out	
   whether	
   this	
   alteration	
  
compromise	
   the	
   binding	
   of	
   Detemir	
   and	
   Liraglutide	
   and	
   hence	
   their	
   action,	
  
which	
   may	
   explain	
   the	
   lowered	
   efficiency	
   of	
   these	
   drugs	
   observed	
   for	
   some	
  
diabetic	
   patients.	
   The	
   binding	
   to	
   drugs	
   of	
   different	
   forms	
   of	
   HSA,	
   either	
  
unglycated,	
   glycated	
  with	
  glucose	
  or	
  with	
  methylglyoxal	
  was	
   investigated	
  using	
  
19F-­‐NMR	
   spectroscopy.	
   First,	
   Liraglutide	
   and	
   Detemir	
   were	
   selectively	
  
trifluoroacetylated	
   on	
   their	
   N-­‐terminal	
   amine	
   groups.	
   After	
   ion	
   exchange	
  
chromatography	
  purification,	
  the	
   integrity	
  and	
  stability	
  of	
  the	
  19F-­‐labeled	
  drugs	
  
were	
   studied	
   by	
   1H	
   and	
   19F-­‐NMR.	
   Then,	
   19F-­‐NMR	
   titration	
   experiments	
   were	
  
conducted	
  by	
  adding	
  increasing	
  concentrations	
  of	
  glycated	
  or	
  unglycated	
  HSA	
  to	
  
samples	
   containing	
   a	
   fixed	
   concentration	
   of	
   19F-­‐drug	
   until	
   saturation	
   was	
  
reached.	
   Finally,	
   competition	
   experiments	
   were	
   also	
   registered	
   on	
   19F-­‐drug	
  
samples	
  saturated	
  with	
  HSA	
  by	
  adding	
  increasing	
  amounts	
  of	
  the	
  unlabeled	
  drug	
  
until	
   equilibrium	
   was	
   reached.	
   Liraglutide	
   and	
   Levemir	
   were	
   successfully	
   19F-­‐
labeled	
  and	
  purified.	
  1H	
  and	
  19F	
  NMR	
  showed	
  that	
  the	
  structure	
  of	
  the	
  drugs	
  was	
  
not	
   altered	
   by	
   the	
   N-­‐terminal	
   trifluoroacetylation	
   and	
   that	
   the	
   products	
   were	
  
stable	
   enough	
   to	
   record	
   19F	
  NMR	
   titration	
   and	
   competition	
   experiments.	
   Both	
  
experiments	
  performed	
  with	
  Liraglutide	
  showed	
  that	
  glycation	
  of	
  HSA	
  alters	
  the	
  
binding	
  of	
  the	
  drug.	
  19F-­‐NMR	
  experiments	
  have	
  shown	
  that	
  glycation	
  of	
  albumin	
  
impairs	
   the	
   binding	
   of	
   Liraglutide	
   to	
   HSA.	
   The	
   same	
   experiments	
   will	
   now	
   be	
  
conducted	
  on	
  Detemir	
  to	
  determine	
  if	
  a	
  similar	
  effect	
  is	
  observed.	
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  WORDS:	
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  Detemir;	
  Treatment	
  of	
  diabetes	
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Phytochemical	
   screening	
   and	
   antibacterial	
  
evaluation	
  of	
  aqueous	
  and	
  organic	
  solvent-­‐
extracts	
  of	
  Bidens	
  pilosa	
  L.	
  (Asteraceae)	
  
	
  
C	
  Njume1,	
  MG	
  Bomkazi2,	
  G	
  Grace2,	
  IG	
  Nomalungelo1	
  
	
  
ABSTRACT	
  
The	
  aims	
  of	
  this	
  study	
  were	
  to	
   investigate	
  the	
  antimicrobial	
  activity	
  of	
  aqueous	
  
and	
  organic	
   solvent-­‐extracts	
   of	
  Bidens	
   pilosa	
   against	
   some	
   bacteria	
  of	
  medical	
  
importance	
  and	
  to	
  determine	
  the	
  chemical	
  and	
  biological	
  principles	
  responsible	
  
for	
   its	
   medicinal	
   potential.	
   Whole	
   plants	
   including	
   roots,	
   stems,	
   leaves	
   and	
  
flower-­‐parts	
   were	
   harvested	
   from	
   the	
   vicinity	
   of	
   the	
   Walter	
   Sisulu	
   University	
  
campus	
  in	
  Mthatha	
  in	
  October	
  2014.	
  The	
  plants	
  were	
  washed	
  and	
  chopped	
  into	
  
smaller	
  pieces,	
   sun	
   dried	
   for	
  one	
  week	
  and	
  extracted	
   in	
   concentrated	
   hexane,	
  
acetone,	
  ethanol,	
  methanol	
  and	
  water.	
  Antibacterial	
  activity	
  of	
  the	
  plant	
   crude	
  
extracts	
   was	
   evaluated	
   against	
   Escherichia	
   coli	
   (25922),	
   Bacillus	
   subtilis	
   (ATCC	
  
6051),	
  Enterococcus	
   faecalis	
   (51299)	
   Staphylococcus	
   aureus	
   (ATCC	
   29213)	
   and	
  
Pseudomonas	
   aeruginosa	
   (ATCC127853),	
   using	
   agar-­‐well	
   diffusion	
   and	
   micro	
  
broth	
  dilution	
  techniques.	
  Gentamicin	
  was	
  used	
  as	
  a	
  positive	
  control	
  antibiotic	
  in	
  
all	
   the	
   experimental	
   runs.	
   The	
   plant	
   crude	
   extracts	
   were	
   macerated	
   in	
  
concentrated	
   methanol	
   and	
   tested	
   for	
   tannins,	
   saponins,	
   alkaloids,	
   cardiac	
  
glycosides,	
  anthraquinones,	
  steroids	
  and	
   flavonoids	
  using	
  standard	
  procedures.	
  
Hexane	
   and	
  methanol	
   extracts	
   were	
   the	
   most	
   active	
   with	
   zones	
   of	
   inhibition	
  
diameters	
   ranging	
   from	
   8-­‐17mm	
   and	
   9-­‐19mm	
   respectively.	
   Acetone,	
   ethanol	
  
and	
  aqueous	
  extracts	
  had	
  zones	
  of	
   inhibition	
  diameters	
  ranging	
  from	
  0-­‐10mm,	
  
0-­‐14mm	
   and	
   0-­‐11mm	
   respectively.	
   The	
   minimum	
   inhibitory	
   concentration	
  
values	
   for	
   50%	
   susceptibility	
   (MIC50)	
   ranged	
   from	
   1.25-­‐20mg/mL	
   and	
   2.5-­‐
20mg/mL	
   for	
   hexane	
   and	
  methanol	
   extracts	
   respectively.	
   The	
   positive	
   control	
  
antibiotic	
   recorded	
   the	
   highest	
   zones	
   of	
   inhibition	
   diameters	
   (21-­‐36mm)	
   and	
  
lowest	
   MIC50	
   values	
   (0.0002-­‐0.0006mg/mL).	
   With	
   the	
   exception	
   of	
  
anthraquinones,	
   the	
  plant	
   crude	
  extracts	
   tested	
   positive	
   for	
   tannins,	
   saponins,	
  
alkaloids,	
   cardiac	
   glycosides,	
   steroids	
   and	
   flavonoids.	
   These	
   results	
   provide	
  
scientific	
   basis	
   for	
   the	
   use	
   of	
   B.	
   pilosa	
   in	
   African	
   traditional	
   medicine.	
   The	
  
antibacterial	
  activity	
  reported	
  in	
  this	
  study	
  may	
  be	
  attributed	
  to	
  one	
  or	
  more	
  of	
  
the	
  6	
  secondary	
  metabolites	
  detected	
  in	
  the	
  crude	
  extracts.	
  However,	
  a	
  detailed	
  
study	
   to	
   determine	
   the	
   quantity	
   of	
   these	
   metabolites,	
   their	
   respective	
  
constituents	
  and	
  safety	
  parameters	
  would	
  shed	
  more	
   light	
  on	
  their	
  therapeutic	
  
potential	
  as	
  antibacterial	
  agents.	
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Morinda	
   citrifolia	
   fruit	
   extracts	
   modulates	
  
H2O2-­‐	
   induced	
   oxidative	
   stress	
   in	
   human	
  
liposarcoma	
  SW872	
  cells	
  
	
  
Z	
  Ruhomally1,	
  J	
  Somanah2,	
  T	
  Bahorun2,	
  VS	
  Neergheen-­‐Bhujun1,2	
  
	
  
ABSTRACT	
  
Morinda	
   citrifolia	
   L,	
   commonly	
   known	
   as	
   noni,	
   is	
   used	
   worldwide	
   by	
   the	
  
pharmaceutical	
  and	
  cosmetic	
  industries	
  due	
  to	
  the	
  plethora	
  of	
  pharmacological	
  
activities	
  of	
  its	
  metabolites.	
  In	
  Mauritius,	
  the	
  fruits	
  of	
  M	
  citrifolia	
  are	
  used	
  in	
  folk	
  
medicine	
  against	
  a	
  number	
  of	
  indications.	
  The	
  present	
  study	
  aimed	
  at	
  evaluating	
  
the	
   antioxidant	
   activity	
   of	
   ripe	
   and	
   unripe	
   noni	
   fruit	
   at	
   both	
   biochemical	
   and	
  
cellular	
  levels.	
  Using	
  an	
  array	
  of	
  established	
  assay	
  systems,	
  the	
  fruit	
  antioxidant	
  
propensity	
   was	
   assessed	
   in	
   terms	
   of	
   its	
   radical	
   scavenging,	
   iron	
   reducing	
   and	
  
metal	
   chelating	
   potentials.	
   Ascorbic	
   acid,	
   total	
   phenolic	
   and	
   total	
   flavonoid	
  
contents	
   of	
   the	
   fruits	
  were	
   also	
   determined.	
  The	
  ascorbic	
  acid	
   content	
  of	
   ripe	
  
noni	
   was	
   76.24	
   ±	
   1.13	
  mg/100	
   g	
   while	
   total	
   phenols	
   of	
   ripe	
   and	
   unripe	
   fruit	
  
extracts	
  were	
  748.40	
  ±	
  8.85	
  µg	
  and	
  770.34	
  ±	
  2.27	
  µg	
  GAE	
  g-­‐1FW	
  respectively.	
  The	
  
highest	
  amount	
  of	
  flavonoids	
  was	
  in	
  the	
  unripe	
  fruit	
  (228.02	
  ±	
  0.37	
  µg	
  QE	
  g-­‐1FW)	
  
compared	
  to	
  67.67	
  ±	
  1.55	
  µg	
  QE	
  g-­‐1FW	
  in	
  the	
  ripe	
  fruits.	
  Both	
  the	
  ripe	
  and	
  unripe	
  
extracts	
  of	
  M.	
  citrifolia	
  were	
  potent	
   scavengers	
  of	
  nitric	
  oxide,	
   superoxide	
  and	
  
hydroxyl	
  radicals.	
  The	
  ferric	
  reducing	
  capacity	
  ranged	
  from	
  11.26	
  ±	
  0.33	
  to11.90	
  
±	
   0.20	
  mM	
   Fe	
   2+	
  g-­‐1	
   FW	
  while	
   the	
   IC50	
   values	
   for	
   the	
   iron	
   (II)	
   chelating	
   power	
  
were	
   0.500	
   ±	
  0.012	
   and	
   1.740	
   ±	
   0.006	
   g	
  FW	
  /mL	
   for	
   the	
   ripe	
   and	
   unripe	
   fruit	
  
extracts	
   respectively.	
   Cellular	
   studies	
   additionally	
   demonstrated	
   that	
   noni	
  
extracts	
   were	
   able	
   to	
   dose-­‐dependently	
   counteract	
   accumulation	
   of	
   reactive	
  
oxygen	
   species	
   (ROS)-­‐induced	
   oxidative	
   stress,	
   a	
   potential	
   obesogenic	
   factor	
  
within	
  human	
  liposarcoma	
  SW872	
  cells	
  as	
  well	
  as	
  significantly	
  restore	
  oxidative	
  
stress-­‐	
   induced	
   cell	
   death	
   within	
   the	
   concentration	
   range	
   of	
   0.106	
   to	
   0.813	
  
g/mL.	
   Results	
   reported	
   herein	
   suggest	
   noni	
   as	
   an	
   interesting	
   source	
   of	
  
prophylactic	
  antioxidants	
  modulated	
  by	
  its	
  polyphenol	
  composition.	
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The	
   effects	
   of	
   multivitamin-­‐multimineral	
  
supplementation	
   in	
   the	
   spontaneously	
  
hypertensive	
  rat	
  model	
  
	
  
RU	
  Höfler1,	
  ML	
  Channa1,	
  A	
  Nadar1	
  
	
  
ABSTRACT	
  
In	
  recent	
  years	
  there	
  has	
  been	
  a	
  proliferation	
  in	
  the	
  availability	
  and	
  use	
  of	
  both	
  
human	
   and	
   animal	
   nutritional	
   supplements.	
   Through	
   high	
   impact	
   marketing	
  
strategies,	
   otherwise	
   healthy	
   individuals	
   are	
   encouraged	
   to	
   take	
  Multivitamin-­‐
Multimineral	
   (MVMM)	
   supplements	
   to	
   promote	
   growth,	
   and	
   enhance	
   general	
  
health	
   and	
   cognitive	
   function.	
   They	
   have	
   also	
   been	
   recommended	
   as	
   a	
  
“nutritional	
   insurance”	
   for	
   preventing	
   many	
   lifestyle	
   related	
   conditions	
   like	
  
diabetes	
  and	
  hypertension,	
  as	
  well	
  as	
  having	
  anti-­‐oxidant	
  effects.	
  Studies	
  in	
  the	
  
USA	
  illustrate	
  a	
  gradual	
  overall	
  increase	
  in	
  MVMM	
  supplement	
  use,	
  with	
  women	
  
being	
   the	
  greatest	
   consumers.	
  The	
  American	
  National	
   Institute	
  of	
  Health	
  (NIH)	
  
as	
  well	
  as	
   the	
  National	
  Animal	
   Supplement	
  Council	
  has	
  reiterated	
   that	
   there	
   is	
  
still	
  a	
  need	
  for	
  greater	
  scientific	
  evidence	
  pertaining	
  to	
  the	
  benefits	
  and	
  efficacy	
  
of	
   MVMM	
   supplementation.	
   	
   The	
   study	
   investigated	
   the	
   effect	
   of	
   MVMM	
  
supplementation	
   on	
   hypertension	
   and	
   oxidative	
   stress	
   in	
   the	
   Spontaneously	
  
Hypertensive	
   Rat	
   (SHR),	
   a	
   well-­‐established	
   animal	
   model	
   for	
   hypertension.	
   A	
  
commercially	
   prepared	
   MVMM	
   supplement	
   using	
   new	
   nano-­‐emulsion	
  
technology	
   was	
   administered	
   tri-­‐weekly	
   via	
   oral	
   dosing	
   for	
   8	
   weeks	
   to	
   two	
  
groups	
  of	
  8	
  female	
  SHR	
  and	
  Wistar	
  rats.	
  Two	
  corresponding	
  control	
  groups	
  were	
  
dosed	
   with	
   deionised	
   water	
   only.	
   All	
   animals	
   had	
   ad	
   libitum	
   access	
   to	
  
commercial	
  rat	
  chow	
  food	
  and	
  water.	
  Animal	
  body	
  mass,	
  blood	
  pressure,	
  fasting	
  
blood	
  glucose	
  and	
  food	
  and	
  water	
  intake	
  were	
  monitored	
  weekly.	
  At	
  the	
  end	
  of	
  
8	
  weeks,	
   the	
   animals	
  were	
   sacrificed.	
  Haemoglobin,	
   red	
   blood	
   cells	
   count	
   and	
  
total	
   plasma	
   cholesterol	
   was	
   measured	
   for	
   all	
   groups.	
   Plasma	
   C	
   -­‐	
   reactive	
  
protein,	
  Angiotensin-­‐converting	
  enzyme,	
  Blood	
  urea	
  nitrogen	
  as	
  well	
   as	
   kidney	
  
lipid	
   peroxidation	
   were	
   also	
   assessed.	
   The	
   growth	
   rate	
   for	
   the	
   SHR	
  
supplemented	
  group	
  was	
  significantly	
  greater	
  compared	
  the	
  control	
  SHR	
  group.	
  
Diastolic	
  blood	
  pressure	
  also	
  showed	
  a	
  significant	
  decrease	
  in	
  both	
  the	
  MVMM	
  
supplemented	
   groups	
   when	
   compared	
   to	
   their	
   controls.	
   Blood	
   glucose,	
   Red	
  
blood	
   cell	
   parameters	
   and	
   Total	
   plasma	
   cholesterol	
   showed	
   no	
   significant	
  
difference	
   between	
   all	
   groups.	
   Kidney	
   function	
   appeared	
   normal	
   and	
   the	
  
inflammatory	
  marker	
  was	
  not	
  significantly	
  raised.	
  	
  MVMM	
  supplementation	
  for	
  
8	
   weeks	
   lowered	
   blood	
   pressure	
   and	
   enhanced	
   the	
   growth	
   rate,	
   with	
   no	
  
observable	
   deleterious	
   effects	
   on	
   the	
   general	
   health	
   status	
   of	
   the	
   animals.	
  
MVMM	
   supplementation	
   may	
   be	
   useful	
   in	
   delaying	
   the	
   development	
   of	
  
hypertension	
   in	
   this	
   model	
   especially	
   during	
   the	
   early	
   growth	
   phase.	
   Further	
  
investigations	
   into	
  the	
  underlying	
  mechanisms	
  responsible	
  for	
  decreased	
  blood	
  
pressure	
  and	
  enhanced	
  growth	
  are	
  underway.	
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1

Mushrooms	
   in	
   the	
   fight	
   against	
   cancer:	
  
Biochemical	
  and	
  Molecular	
  Evidence	
  
	
  
S	
   Ramsaha1,7,	
   VS	
   Neergheen-­‐Bhujun1,7,	
   S	
   Verma2,	
   A	
   Kumar3,	
   RK	
  
Bharty2,	
   AK	
   Chaudhary2,	
   P	
   Sharma4,	
   PH	
   Futty-­‐Beejan5,	
   K	
   Kyung-­‐
Sun6,	
  T	
  Bahorun7	
  
	
  
ABSTRACT	
  
Increasing	
  evidence	
  from	
  both	
  in	
  vitro	
  and	
  in	
  vivo	
  studies	
  strongly	
  demonstrate	
  
that	
   the	
   use	
   of	
   natural	
   antioxidants	
   from	
   dietary	
   sources	
   in	
   cancer	
  
chemoprevention	
   can	
   be	
   an	
   effective	
   and	
   rational	
   approach	
   to	
   thwart	
   the	
  
initiation,	
   promotion	
   and	
   progression	
   of	
   the	
   disease,	
   particularly	
   by	
   targeting	
  
the	
   hallmarks	
   of	
   the	
   cancer	
   cell.	
   Pre-­‐clinical	
   animal	
   models	
   have	
   been	
  
extensively	
   used	
   in	
   evaluating	
   the	
   efficacy	
   of	
   chemopreventive	
   agents	
   and	
   a	
  
growing	
   number	
   of	
   positive	
   human	
   chemoprevention	
   trials	
   using	
   such	
   agents	
  
either	
   alone	
   or	
   in	
   combinations	
   have	
   shown	
   promise.	
   The	
   investigation	
   of	
  
modulatory	
  effects	
  of	
  natural	
  antioxidant	
  rich	
  food	
  extracts	
  on	
  the	
  biochemical	
  
and	
   molecular	
   markers	
   in	
   these	
   models	
   is	
   instrumental	
   to	
   purport	
   cancer	
  
chemopreventive	
  actions.	
   In	
  this	
   vein,	
   the	
  hepatoprotective	
  potential	
  of	
  edible	
  
mushrooms	
   of	
   Mauritius,	
   namely	
   Pleurotus	
   sajor-­‐caju	
   and	
   Agaricus	
   bisporus	
  
were	
   evaluated	
   using	
   an	
   MNU-­‐induced	
   hepatocarcinogenesis	
   Balb/c	
   mice	
  
model.	
   MNU	
   treated	
   mice	
   showed	
   a	
   significant	
   decrease	
   of	
   15.2	
   %	
   in	
   body	
  
weight	
   after	
   22	
   days	
   (p<0.05).	
   	
   The	
   treatment	
   with	
   the	
   mushroom	
   extracts	
  
restored	
   normal	
   weight	
   gain	
   over	
   the	
   3	
   months	
   supplementation	
   period.	
  
Analysis	
   of	
   blood	
   parameters	
   indicated	
   a	
   clear	
   modulation	
   of	
   hemoglobin	
  
concentration,	
   leukocyte,	
   platelet,	
   lymphocyte,	
   neutrophil,	
   monocyte	
   and	
  
eosinophil	
   counts	
   in	
   MNU-­‐induced	
   mice	
   (p<0.05).	
   Extract	
   supplementation	
  
without	
  the	
  carcinogen	
  more	
  effectively	
  reduced	
  lipid	
  peroxidation	
  compared	
  to	
  
control	
  mice	
  and	
  showed	
  an	
  improved	
  antioxidant	
  status	
  with	
  high	
  FRAP	
  values	
  
(p<0.05).	
   Furthermore,	
   in	
  MNU-­‐primed	
  mice,	
   supplementation	
   of	
  P.	
   sajor-­‐caju	
  
and	
   A.	
   bisporus	
   extracts	
   effectively	
   reduced	
   oxidative	
   damage	
   which	
   was	
  
marked	
  by	
  a	
  significant	
  decrease	
  in	
  the	
  extent	
  of	
  lipid	
  peroxidation	
  (p<0.05)	
  and	
  
a	
   concomitant	
   increase	
   in	
   the	
   activities	
   of	
   enzymatic	
   antioxidants	
   primarily	
  
catalase,	
  superoxide	
  dismutase,	
  glutathione	
  reductase	
  and	
  peroxidase,	
  and	
  FRAP	
  
values	
   (p<0.05).	
   DNA	
   protective	
   effects	
   of	
   the	
   extracts	
   were	
   confirmed	
   by	
  
Raman	
   spectroscopy	
   where,	
   the	
   MNU-­‐DNA	
   interaction	
   as	
   evidenced	
   by	
   an	
  
intense	
   peak	
   at	
   1254	
   cm-­‐1	
   was	
   normalized.	
   Hematological,	
   biochemical	
   and	
  
biophysical	
   data	
   collectively	
   demonstrated	
   hepatoprotective	
   and	
   anti-­‐
carcinogenic	
   effects	
   and	
   indicate	
   the	
   use	
   of	
   mushrooms	
   as	
   potential	
   dietary	
  
modulators	
  in	
  cancer	
  chemoprevention.	
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An	
   elicitation	
   study	
   of	
   the	
   condom	
   use	
  
behavior	
  and	
  intentions	
  of	
  migrant	
  youth	
  in	
  
South	
  Africa	
  
	
  
J	
  John-­‐Langba1,	
  A	
  Tantoh1	
  
	
  
ABSTRACT	
  
The	
   social	
   and	
   behavioural	
   determinants	
   of	
   health	
   and	
   disease	
   cannot	
   be	
  
underestimated	
   in	
   fight	
   against	
   the	
   spread	
   of	
   HIV	
   in	
   Africa.	
   Cross	
   border	
  
migration	
   is	
   an	
   ordeal	
   that	
   forces	
   migrants	
   in	
   vulnerable	
   situations	
   to	
  
compromise	
   their	
   abilities	
   to	
  make	
   informed	
   choices	
   and	
   decisions	
   related	
   to	
  
sexual	
   and	
   reproductive	
   health.	
   This	
   study	
   utilized	
   the	
   theories	
   of	
   planned	
  
behaviour	
   and	
   acculturation	
   to	
   explore	
   the	
   condom	
   use	
   intentions	
   and	
  
behaviour	
  of	
  cross-­‐border	
  migrant	
  youth	
   in	
  South	
  Africa.	
  A	
  qualitative	
  research	
  
approach	
   based	
   on	
   a	
   social	
   constructionist	
   epistemology	
   was	
   employed	
   to	
  
explore	
  the	
  influences	
  of	
  attitudes,	
  subjective	
  norms	
  and	
  perceived	
  behavioural	
  
control	
   on	
   condom	
   use	
   intentions	
   and	
   behaviours.	
   In-­‐depth	
   interviews	
   were	
  
conducted	
  with	
  20	
  participants	
  aged	
  18-­‐34	
  years	
   in	
  Cape	
  Town.	
  Purposive	
  and	
  
snowball	
   sampling	
   techniques	
   were	
   utilised	
   to	
   recruit	
   participants.	
   Findings	
  
indicate	
   a	
   positive	
   attitude	
   towards	
   condom	
   use	
   by	
   migrant	
   youth	
   that	
   was	
  
attributed	
  to	
  an	
  increased	
  level	
  of	
  knowledge	
  of	
  HIV/AIDS	
  prevention.	
  Although	
  
the	
   vast	
   majority	
   of	
   the	
   participants	
   did	
   not	
   find	
   condoms	
   pleasurable	
   or	
  
stimulating	
   during	
   sexual	
   intercourse,	
   they	
   reported	
   its	
   correct	
   and	
   consistent	
  
use	
  for	
  HIV	
  prevention.	
  Parental	
  norms	
  related	
  to	
  condom	
  use	
  were	
  reportedly	
  
the	
  most	
   important	
   subjective	
   norm	
   influencing	
   condom	
   use	
   decision-­‐making	
  
irrespective	
   of	
   marital	
   status	
   and	
   years	
   of	
   residence	
   in	
   South	
   Africa.	
  Married	
  
participants,	
   particularly	
   women	
   reported	
   that	
   the	
   decision	
   to	
   use	
   condom	
  
during	
   sexual	
   intercourse	
  was	
  not	
  entirely	
  under	
   their	
   volition	
  notwithstanding	
  
levels	
  of	
  acculturation	
   into	
  the	
  South	
  African	
  society.	
  	
  The	
  findings	
  in	
  this	
  study	
  
highlight	
  the	
  need	
   for	
  targeted	
  HIV	
  prevention	
   interventions	
   for	
  migrant	
  youth	
  
in	
  host	
  countries	
  in	
  Africa.	
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A	
   fuzzified	
   quantitative	
   methodological	
  
approach	
   for	
   environmental	
   health	
  
assessment	
  
	
  
C	
  Bokhoree1,	
  St	
  Flour	
  Olivier1	
  
	
  
ABSTRACT	
  
In	
  recent	
  years,	
  sustainable	
  development	
  has	
  been	
  a	
  key	
  challenging	
  activity	
  for	
  
most	
  developing	
  countries.	
  Sustainability	
   issues	
  and	
  practices	
  have	
   increasingly	
  
been	
   exploited	
   using	
   various	
   existing	
   approaches	
   in	
   many	
   significant	
   fields	
   of	
  
interest,	
   including	
   environmental	
   and	
   human	
   health.	
   There	
   is	
   a	
   strong	
  
relationship	
   between	
   environmental	
   issues	
   and	
   public	
   health,	
   which	
   is	
  
fundamental	
   in	
   improving	
   sustainability	
   performance	
   of	
   a	
   country.	
   Artificial	
  
intelligence	
  method	
  is	
  one	
  of	
  those	
  techniques	
  that	
  were	
  extensively	
  applied	
  for	
  
treatment	
   in	
   health-­‐related	
   environment.	
   Objectively,	
   this	
   paper	
   presents	
   a	
  
fuzzified	
  model	
  for	
  assessing	
  environmental	
  health	
  at	
  local,	
  regional	
  and	
  country	
  
level.	
   It	
   helps	
   to	
   identify	
   the	
   health	
   performance	
   metrics	
   for	
   obtaining	
  
comprehensive	
  data	
  layout	
  in	
  evaluating	
  the	
  environmental	
  health	
  status	
  across	
  
different	
  levels	
  in	
  an	
  integrated	
  manner.	
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Simple	
   green	
   synthesis	
   of	
   water-­‐soluble	
  
type	
   II	
   CdTe/CdSe	
   nanoparticles	
   and	
   their	
  
use	
  in	
  cellular	
  imaging	
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ABSTRACT	
  
The	
  aim	
  of	
  this	
  study	
  was	
  to	
  synthesise	
  highly	
  luminescent	
  water-­‐soluble	
  type	
  II	
  
CdTe/CdSe	
   core	
   shell	
  nanoparticles	
   (NPs)	
  with	
   reduced	
  cytotoxicity	
   for	
   cellular	
  
imaging.	
  The	
  synthesis	
  of	
  the	
  CdTe/CdSe	
  NPs	
  was	
  carried	
  out	
  via	
  a	
  simple,	
  one	
  
pot	
  and	
  economical	
  route,	
  involving	
  the	
  use	
  of	
  greener	
  materials	
  under	
  ambient	
  
environment	
   in	
  the	
  absence	
  of	
  an	
   inert	
  atmosphere.	
  The	
  temporal	
  evolution	
  of	
  
the	
  size	
  and	
  optical	
  properties	
  of	
  the	
  nanomaterials	
  was	
  investigated	
  by	
  varying	
  
the	
  refluxing	
  time	
  and	
  stability	
  of	
  the	
  as-­‐synthesised	
  material	
  at	
  pH	
  12.	
  The	
  as-­‐
synthesised	
   nanomaterials	
   were	
   characterised	
   using	
   UV-­‐vis	
   absorption	
   and	
  
photoluminescence	
   (PL)	
   spectroscopy,	
   transmission	
  electron	
  microscopy	
   (TEM)	
  
and	
   high-­‐resolution	
   transmission	
   electron	
   microscopy	
   (HRTEM).	
   The	
  
nanoparticles	
  obtained	
  were	
  of	
  high	
  quality	
  with	
  high	
  absorption	
  and	
  emission	
  
features.	
  Addition	
  of	
  Se	
  precursor	
  to	
  produce	
  CdSe	
  layer	
  on	
  the	
  CdTe	
  NPs	
  core	
  
surface	
   resulted	
   in	
   significant	
   red	
   shirt	
   of	
   both	
   the	
   absorption	
   and	
   emission	
  
maxima.	
  The	
  stability	
  study	
  showed	
  that	
  the	
  emission	
  maximum	
  peak	
  positions	
  
and	
  FWHM	
  remain	
  the	
  same	
  with	
   increase	
   in	
  emission	
   intensity	
  for	
  all	
   the	
  NPs	
  
during	
  the	
  aging	
  period.	
  The	
  cytotoxicity	
  assay	
   investigated	
  on	
  KM-­‐Luc/GFP	
  cell	
  
line	
  showed	
  very	
  high	
  cell	
  viability	
  for	
  the	
  CdTe/CdSe	
  NPs	
  produced	
  at	
  7	
  h	
  (85%)	
  
compared	
  with	
  those	
  produced	
  at	
  30	
  mins	
  as	
  the	
  concentration	
  increased	
  from	
  
0.1	
  to	
  60	
  ug/ml.	
  The	
  confocal	
  imaging	
  analyses	
  showed	
  the	
  CdTe/CdSe	
  NPs	
  as	
  a	
  
promising	
  probe	
  for	
  cellular	
  imaging	
  and	
  biolabelling.	
  A	
  simple	
  environmentally	
  
benign	
   green	
   method	
   for	
   the	
   synthesised	
   of	
   highly	
   luminescent	
   type	
   II	
  
CdTe/CdSe	
   NPs	
   with	
   reduced	
   cytotoxicity	
   for	
   cellular	
   imaging	
   have	
   been	
  
reported.	
   The	
   lower	
   cytotoxicity	
   at	
   the	
   higher	
   reaction	
   time	
  was	
   attributed	
   to	
  
the	
  higher	
  stability	
  of	
  the	
  material	
  due	
  to	
  strong	
  surface	
  passivation	
  and	
  hence	
  
lower	
  release	
  of	
  Cd2+.	
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High-­‐density	
   lipoproteins:	
   more	
   than	
  
cholesterol	
  transporters	
  
	
  
Olivier	
  Meilhac1,2	
  
	
  
ABSTRACT	
  
High-­‐density	
   lipoproteins	
   (HDLs),	
   in	
   addition	
   to	
   the	
   most	
   investigated	
   role	
   in	
  
reverse	
  transport	
  of	
  cholesterol	
  from	
  peripheral	
  tissues	
  back	
  to	
  the	
  liver,	
  display	
  
pleiotropic	
   effects.	
   In	
   particular,	
   HDL	
   particles	
   may	
   exhibit	
   antioxidant,	
   anti-­‐
inflammatory,	
   anti-­‐apoptotic,	
   anti-­‐thrombotic	
   and	
   anti-­‐protease	
   effects.	
   We	
  
have	
   reported	
   that	
   HDLs	
   are	
   dysfunctional	
   in	
   different	
   pathological	
   situation	
  
such	
  as	
   in	
   patients	
  with	
   abdominal	
   aortic	
   aneurysm	
   (AAA),	
   during	
   sepsis	
   or	
  at	
  
the	
   acute	
   phase	
   of	
   stroke.	
   These	
   findings	
   led	
   us	
   to	
   test	
   the	
   hypothesis	
   that	
  
intravenous	
   HDL	
   supplementation	
   may	
   represent	
   a	
   therapeutic	
   option	
   in	
   the	
  
above-­‐mentioned	
  pathologies.	
  We	
  have	
  reported	
  that	
  HDL	
  therapy	
  was	
  efficient	
  
for	
   reducing	
   both	
   infarct	
   volume	
   and	
  mortality	
   in	
   two	
   different	
   rat	
  models	
   of	
  
ischemic	
   stroke.	
   In	
   addition,	
   in	
   case	
   of	
   co-­‐treatment	
   with	
   rtPA	
   (a	
   fibrinolytic	
  
agent	
   able	
   to	
   lyse	
   the	
   occluding	
   thrombus),	
   injection	
   of	
   HDLs	
   limited	
   the	
  
hemorrhagic	
  complications	
  and	
  the	
  mortality.	
  We	
  have	
  also	
  demonstrated	
  that	
  
HDL	
  particles	
  could	
  be	
  enriched	
  in	
  vitro	
  by	
  alpha-­‐1-­‐anti-­‐trypsin	
  (AAT,	
  an	
  elastase	
  
inhibitor),	
   and	
   were	
   more	
   efficient	
   than	
   AAT	
   alone	
   to	
   prevent	
   alveolar	
  
destruction	
   in	
  a	
  model	
  of	
  pulmonary	
  emphysema.	
  Finally,	
   intravenous	
   injection	
  
of	
  functional	
  HDLs	
  was	
  shown	
  to	
  reduce	
  the	
  aneurysmal	
  diameter	
  development	
  
in	
   a	
   rat	
  model	
   of	
   elastase-­‐induced	
   AAA.	
   Taken	
   together,	
   this	
   overview	
   of	
   the	
  
different	
  results	
  obtained	
  during	
  the	
  last	
  5	
  years	
  suggests	
  that	
  HDL	
  particles,	
   in	
  
addition	
   to	
   their	
   role	
   in	
   the	
   clearance	
   of	
   cholesterol,	
   may	
   represent	
   a	
  
therapeutic	
  option	
  in	
  various	
  pathologies	
  and	
  in	
  particular	
  at	
  the	
  acute	
  phase	
  of	
  
ischemic	
  stroke.	
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Kolaviron,	
   a	
   biflavonoid	
   of	
   Garcinia	
   kola	
  
seed	
  mitigates	
   ischemic/reperfusion	
   injury	
  
by	
  up-­‐regulation	
  of	
  pro-­‐survival	
  and	
  down-­‐
regulation	
  of	
  apoptotic	
  signaling	
  pathways	
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  Farombi2	
  
	
  
ABSTRACT	
  
Possible	
   cardioprotective	
   effect	
   of	
   Kolaviron	
   (KV)	
   administration	
   and	
   the	
  
molecular	
  mechanism(s)	
   involved	
   in	
   ischemic/reperfusion	
   injury	
  of	
   isolated	
   rat	
  
hearts	
  were	
  assessed.	
  Twenty	
  rats	
  were	
  used	
  for	
  this	
  study.	
  They	
  were	
  grouped	
  
into	
  ten	
  rats	
  of	
  group	
  of	
  two.	
  Rats	
  in-­‐group	
  I	
  received	
  2ml/kg	
  of	
  corn	
  oil	
  (vehicle)	
  
while	
  animals	
  in	
  groups	
  II	
  received	
  200	
  mg/kg	
  body	
  weight	
  of	
  Kolaviron	
  (KV)	
  for	
  
four	
   weeks	
   respectively.	
   	
   Isolated	
   rat	
   hearts	
   were	
   stabilized	
   for	
   5	
  minutes	
   on	
  
Langendorff,	
  perfused	
  on	
  working	
  heart	
  model	
  for	
  10	
  minutes	
  and	
  subjected	
  to	
  
global	
  ischemia	
  for	
  15	
  minutes	
  followed	
  by	
  25	
  minutes	
  reperfusion.	
  Antioxidant	
  
enzymes,	
  markers	
  of	
  oxidative	
  stress	
  and	
  western	
  blot	
  analyses	
  were	
  carried	
  out	
  
on	
   snap-­‐frozen	
   heart	
   tissues.	
   There	
   was	
   significant	
   (p<0.05)	
   increase	
   in	
  
superoxide	
   dismutase	
   (SOD),	
   catalase	
   (CAT)	
   and	
   glutathione	
   peroxidase	
   (GPx),	
  
oxygen	
  radical	
  absorbance	
  capacity	
  (ORAC)	
  and	
  concomitant	
  significant	
  (p<0.05)	
  
decrease	
   in	
   malondialdehyde	
   (MDA)	
   and	
   intracellular	
   reactive	
   oxygen	
   species	
  
(ROS)	
  in	
  isolated	
  rat	
  hearts	
  of	
  animals	
  that	
  received	
  KV	
  compared	
  to	
  the	
  control.	
  
Western	
  blot	
  analysis	
  revealed	
  significant	
  up-­‐regulation	
  of	
  Akt/PKB,	
  p-­‐	
  Akt/PKB,	
  
HSP27,	
  p-­‐HSP27	
  and	
  down-­‐regulation	
  of	
  p38	
  MAPK,	
  Caspase	
  3,	
  cleaved	
  Caspase	
  
3and	
  cleaved	
  PARP.	
  Taken	
   together,	
  KV	
  offered	
  cardioprotection	
  by	
  enhancing	
  
the	
   expression	
   of	
   pro-­‐survival	
   signaling	
   pathway	
   and	
   abrogation	
   of	
   apoptotic	
  
pathway	
  in	
  isolated	
  rat	
  hearts	
  subjected	
  to	
  ischemic/reperfusion	
  injury.	
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Photo-­‐physiological	
   and	
   biochemical	
   basis	
  
of	
   thermo-­‐tolerance	
   in	
   four	
   scleractinian	
  
corals	
   exhibiting	
   differential	
   bleaching	
  
susceptibility	
  from	
  Okinawa,	
  Japan	
  
	
  
R	
  Bhagooli1,2,	
  I	
  Yakovleva3	
  
	
  
ABSTRACT	
  
Scleractinian	
  corals	
  are	
  the	
  major	
  builders	
  of	
  reefs,	
  which	
  have	
  witnessed	
  severe	
  
deterioration	
  due	
  to	
  worldwide	
  high	
  temperature	
  anomalies.	
  This	
  study	
  probes	
  
into	
   the	
   photo-­‐physiological	
   and	
   biochemical	
   basis	
  of	
   the	
   disassociation	
   of	
   the	
  
coral/algae	
  assemblages	
  and	
  the	
  variable	
  responses	
  to	
  thermal	
  stress.	
  Four	
  reef-­‐
building	
  corals	
  namely	
  Stylophora	
  pistillata,	
  Porites	
  cylindica,	
  Pavona	
  divaricata	
  
and	
  Platygyra	
  ryukyuensis	
  were	
  exposed	
  to	
  temperatures	
  of	
  28	
  and	
  32oC	
  under	
  
400	
  µmol	
  quanta	
  m-­‐2	
  s-­‐1	
  over	
  a	
  period	
  of	
  36	
  h	
  and	
  photo-­‐physiology	
  of	
  the	
  algae,	
  
antioxidant	
   enzyme	
   (superoxide	
   dismutase,	
   SOD)	
   activity,	
   lipid	
   peroxidation	
  
(malondialdehyde,	
  MDA),	
   and	
   zooxanthellae	
  density	
  were	
  monitored	
  6,	
   12,	
  24	
  
and	
   36	
   h	
   during	
   the	
   trials.	
   Photo-­‐physiological	
   parameters	
   such	
   as	
   maximum	
  
electron	
  transport	
  rate,	
  efficiency	
  and	
  capacity	
  of	
  non-­‐photochemical	
  quenching	
  
and	
  maximum	
  PSII	
  quantum	
  yield	
  revealed	
  that	
  zooxanthellae	
  of	
  S.	
  pistillata	
  and	
  
P.	
   ryukyuensis	
   were	
   the	
   most	
   and	
   least	
   susceptible,	
   respectively.	
   A	
   clear	
  
sequence	
  of	
  heat	
  stress	
  targets	
  was	
  revealed	
  -­‐	
  significant	
  damage	
  to	
  activation	
  
of	
   Calvin-­‐Benson	
   reaction,	
   deduced	
   from	
   photo-­‐physiological	
   parameters,	
   and	
  
maximum	
  electron	
   transport	
  rate	
  accompanied	
  bleaching	
  after	
  12	
  h	
   treatment	
  
at	
  32	
  oC	
  in	
  Porites	
  cylindrica	
  and	
  after	
  36h	
  in	
  Pavona	
  divaricata.	
  Oxidative	
  stress	
  
and	
   oxidative	
   damage	
   were	
  more	
   severe	
   in	
   S.	
   pistillata	
   and	
  Porites	
   cylindrica.	
  
Oxidative	
   stress	
   and	
   oxidative	
   damage	
   occurred	
   along	
   with	
   bleaching	
   in	
   all	
  
species	
  except	
  in	
  the	
  resistant	
  coral	
  Platygyra	
  ryukyuensis.	
  These	
  results	
  suggest	
  
that	
  photo-­‐physiological	
  damage	
  and	
  oxidative	
  stress/damage	
  occur	
  at	
  different	
  
time	
  exposures	
  to	
  thermal	
  stress	
  in	
  the	
  four	
  coral	
  species	
  investigated	
  and	
  thus	
  
explain	
  variable	
  thermal	
  tolerance	
  among	
  scleractinian	
  corals.	
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Seropositivity	
  and	
  associated	
  differences	
  in	
  
infecting	
   strains	
   and	
   biomolecular	
   risk	
  
markers	
  suggest	
   for	
  a	
  role	
   for	
  Helicobacter	
  
pylori	
   in	
   non-­‐communicable	
   diseases	
   in	
  
Mauritius	
  
	
  
SD	
  Biranjia-­‐Hurdoyal1,	
  SP	
  Seetulsingh-­‐Goorah1	
  
	
  
ABSTRACT	
  
Helicobacter	
   pylori	
   (H.	
   pylori)	
   has	
   been	
   associated	
   with	
   gastro-­‐intestinal	
   and	
  
non-­‐communicable	
   diseases	
   (NCDs)	
   including	
  Type	
  2	
  Diabetes	
  Mellitus	
   (T2DM)	
  
and	
  cardiovascular	
  diseases	
   (CVD),	
  which	
   constitute	
  a	
  major	
  disease	
  burden	
   in	
  
Mauritius.	
  The	
  aim	
  of	
  this	
  study	
  was	
  to	
   investigate	
  the	
  possible	
  contribution	
  of	
  
H.	
  pylori	
  to	
  the	
  aetiology	
  and	
  pathogenesis	
  of	
  T2DM	
  and	
  CVD	
  in	
  a	
  sample	
  of	
  the	
  
Mauritian	
  population.	
  Prevalence	
  of	
  H.	
  pylori	
  in	
  apparently	
  healthy	
  (AH)	
  subjects	
  
and	
   NCD	
   subjects	
   with	
   either	
   T2DM,	
   Ischaemic	
   Heart	
   Disease	
   (IHD)	
   or	
   both	
  
T2DM	
   and	
   IHD	
   was	
   first	
   determined	
   using	
   H2.1	
   serological	
   detection	
   kit.	
  
Comparison	
   of	
   H.	
   pylori	
   serological	
   prevalence	
   data	
   and	
   of	
   H.	
   pylori-­‐specific	
  
antigenic	
  proteins	
   in	
  the	
  study	
  groups	
  were	
  used	
  to	
  determine	
  any	
  aetiological	
  
role.	
  Association	
  of	
  overall	
  prevalence	
  data	
  and	
  of	
  antigenic	
  markers	
  with	
  known	
  
biochemical	
  NCD	
  risk	
  markers	
  were	
   investigated.	
  Data	
  was	
  analysed	
  using	
  SPSS	
  
version	
  16.0.	
  Although	
  there	
  was	
  no	
  significant	
  difference	
   in	
  overall	
  prevalence	
  
between	
  AH	
  participants	
  and	
  NCD	
  participants,	
  T2DM/IHD	
  females	
  had	
  higher	
  H.	
  
pylori	
  prevalence	
  than	
  AH	
  females	
  (83%	
  v/s	
  60%;	
  p<0.05;	
  OR=2.4).	
  Differences	
  in	
  
prevalence	
   were	
   also	
   found	
   between	
   NCD	
   types,	
   with	
   highest	
   prevalence	
   in	
  
T2DM/IHD.	
   Antigenic	
   scores	
   were	
   high	
   with	
   >	
   70%	
   of	
   the	
   study	
   population	
  
harbouring	
  H.	
  pylori	
  strains	
  with	
  >3	
  diagnostic	
  antigenic	
  markers.	
  Prevalence	
  of	
  
traditionally	
  studied	
  CagA+	
  and	
  VacA+	
  phenotypes	
  was	
  high	
  in	
  both	
  NCD	
  and	
  AH	
  
participants.	
   These	
   markers	
   had	
   lower	
   variation	
   between	
   study	
   subgroups	
  
compared	
  to	
  H.	
  pylori	
   lower	
  molecular	
  weight	
  antigenic	
  markers	
  p35kD,	
  p37kd	
  
and	
   p19.5kD	
   which	
   had	
   lower	
   but	
   more	
   varied	
   prevalence	
   between	
   study	
  
groups.	
  H.	
   pylori	
   phenotype	
   was	
   affected	
   by	
   various	
   factors	
   including	
   obesity	
  
and	
   NCD	
   type.	
   Obesity	
   and	
   female	
   gender	
   were	
   associated	
   with	
   higher	
  
prevalence	
   of	
   p35kD	
   strains	
   in	
   NCD.	
   The	
   inflammatory	
   marker,	
   CRP,	
   and	
  
oxidative	
   stress	
   marker	
   Ox	
   LDL,	
   were	
   detected	
   at	
   higher	
   levels	
   in	
   NCD	
  
participants	
  being	
  higher	
  in	
  NCD	
  subjects	
  seropositive	
  to	
  H.	
  pylori.	
  In	
  general,	
  H.	
  
pylori	
   seropositivity	
  was	
   associated	
  with	
   higher	
   leptin	
   levels	
   and	
   lower	
   ghrelin	
  
levels,	
  a	
  profile	
  associated	
  with	
  increased	
  inflammation	
  and	
  NCD	
  risk.	
  A	
  role	
  for	
  
H.	
  pylori	
  infection	
  in	
  NCD	
  is	
  suggested	
  by	
  strain	
  differences	
  in	
  health	
  and	
  disease	
  
and	
  association	
  of	
  the	
  bacterium	
  with	
  a	
  positive	
  host	
  biomarker	
  risk	
  profile	
   for	
  
NCD.	
  H.	
   pylori	
  might	
   contribute	
   to	
  NCD	
  via	
   inflammation	
  as	
   seropositivity	
  was	
  
associated	
  with	
  increased	
  inflammation	
  in	
  general	
  and	
  in	
  NCD	
  in	
  particular.	
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To	
   evaluate	
   the	
   relationship	
   of	
   nutritional	
  
status	
   with	
   outcomes	
   of	
   simple	
   diaphysel	
  
tibial	
  fractures	
  and	
  CYR61	
  
	
  
A	
  Singh1,	
  S	
  Ali1,	
  AA	
  Mahdi1,	
  RN	
  Srivastava1	
  
	
  
ABSTRACT	
  
The	
  main	
  objective	
  of	
  this	
  study	
  was	
  to	
  correlate	
  the	
  healing	
  outcomes	
  of	
  simple	
  
diaphyseal	
   fractures	
  with	
   nutritional	
   status	
   of	
   the	
  patients.	
   In	
   this	
   longitudinal	
  
cohort	
   study,	
   a	
   total	
   of	
   65	
   adult	
   patients	
   in	
   the	
   age	
   group	
   between	
   18	
   to	
   45	
  
years	
  with	
  simple,	
   fresh	
  (<	
  7	
  days)	
  traumatic	
  diaphyseal	
   fractures	
  (42-­‐A1,	
  A2	
  &	
  
A3,	
   as	
   per	
   as	
   AO	
   muller	
   classification)	
   of	
   both	
   bones	
   of	
   leg	
   managed	
  
conservatively	
  were	
  analysed.	
   The	
   assessment	
  of	
   nutritional	
   status	
   of	
  enrolled	
  
patients	
   was	
   done	
   by	
  measuring	
   serum	
   albumin	
   (ELITech	
   Clinical	
   System)	
   and	
  
serum	
  ferritin	
  (Roche	
  Analyzer)	
  at	
   the	
   start	
  of	
  treatment	
  and	
  clinic-­‐radiological	
  
follow-­‐up	
  was	
  done	
  to	
  analyze	
  the	
  fracture	
  healing	
  outcomes	
  at	
  6th,	
  10th,	
  16th,	
  
20th,	
   24th	
   weeks.	
   As	
   per	
   clinic-­‐radiological	
   outcomes,	
   these	
   patients	
   were	
  
divided	
   into	
   two	
   groups:	
   Group-­‐A:	
   clinic-­‐radiological	
   bone	
   healing	
   with	
   RUST	
  
score	
   ≥	
   7	
   by	
   the	
   end	
   of	
   06th	
   months	
   (normal	
   healing)	
   and	
   Group-­‐B:	
   clinic-­‐
radiological	
   bone	
   healing	
   with	
   RUST	
   score	
   <	
   7	
   by	
   the	
   end	
   of	
   06th	
   months	
  
(impaired	
   healing).	
   These	
   healing	
   outcomes	
   were	
   correlated	
   with	
   nutritional	
  
status	
   of	
   the	
   patients.	
   For	
   comparison	
   of	
   the	
  means	
   between	
   patient	
   groups,	
  
relative	
  risk	
  with	
  its	
  95%	
  confidence	
  interval	
  and	
  Pearson	
  correlation	
  coefficient	
  
was	
   used.	
   A	
   p	
   value	
   less	
   than	
   0.05	
   or	
   0.001	
   was	
   regarded	
   as	
   significant.	
  
Demographic	
  variables	
  of	
  both	
  groups	
  were	
  statistically	
  insignificant.	
  There	
  were	
  
54	
  patients	
   in	
  Group	
  A	
  and	
  11	
  patients	
   in	
  Group	
  B.	
   Serum	
  albumin	
  and	
  serum	
  
ferritin	
  showed	
  non-­‐significant	
  relative	
  risk,	
  having	
  value	
  of	
  p=0.08	
  and	
  p=	
  0.19	
  
respectively,	
   although	
   on	
   the	
   same	
   platform,	
   the	
   serum	
   albumin	
   showed	
   a	
  
significant	
  correlation	
  (p	
  <	
  0.001)	
  with	
  the	
  bony	
  healing	
  progression	
  of	
  diaphysial	
  
tibia.	
   In	
   our	
   study,	
   we	
   concluded	
   that	
  malnutrition	
   of	
   these	
   patients	
   was	
   not	
  
always	
   associated	
   with	
   result	
   into	
   impaired	
   bone	
   healing,	
   but	
   serum	
   albumin	
  
showed	
  positive	
  correlation	
  with	
  the	
  bony	
  healing	
  progression	
  and	
  outcome	
  of	
  
diaphysial	
  tibial	
  fractures.	
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CYR61:	
   A	
   marker	
   to	
   predict	
   early	
   the	
  
healing	
   outcomes	
   of	
   diaphysel	
   tibial	
  
fractures	
  
	
  
A	
  Singh1,	
  S	
  Ali1,	
  AA	
  Mahdi1,	
  RN	
  Srivastava1	
  
	
  
ABSTRACT	
  
This	
  study	
  aimed	
  at	
  analysing	
  the	
  correlation	
  of	
  serum	
  CYR61	
  protein	
  expression	
  
with	
   fracture	
   healing	
   outcomes.	
   In	
   this	
   longitudinal	
   study,	
   a	
   total	
   of	
   78	
   adult	
  
patients	
  with	
   simple,	
   fresh	
   traumatic	
  diaphyseal	
   fractures	
  of	
  both	
  bones	
  of	
   leg	
  
managed	
   conservatively	
   were	
   enrolled	
   as	
   per	
   inclusion/exclusion	
   criteria.	
   The	
  
serial	
  quantification	
  of	
   serum	
  CYR61	
  protein	
  expression	
   level	
  was	
  done	
  at	
  3rd,	
  
7th,	
   10th,	
  15th	
   and	
   20th	
  days	
  of	
  post	
   fracture,	
  by	
  western	
  blotting	
   technique.	
  
The	
  clinico-­‐radiological	
  examination	
  were	
  done	
  at	
  6th,	
  10th,	
  16th,	
  20th	
  and	
  24th	
  
weeks	
   of	
   post	
   fracture,	
   by	
   the	
   assessment	
   of	
   RUST	
   scoring,	
   skin	
   condition,	
  
abnormal	
  mobility,	
  bony	
  tenderness	
  and	
  transmitted	
  movements	
  of	
  the	
  enrolled	
  
patients.	
   Based	
   on	
   the	
   clinico-­‐radiological	
   follow-­‐up	
   to	
   analyze	
   the	
   fracture	
  
healing	
  progression,	
  these	
  patients	
  were	
  further	
  divided	
  into	
  two	
  groups,	
  Group-­‐
A:	
   Normal	
   healing	
   and	
  Group-­‐B:	
   Impaired	
   healing.	
   Furthermore,	
   these	
   healing	
  
outcomes	
  were	
  correlated	
  with	
  the	
  differential	
  expression	
  level	
  of	
  CYR61	
  in	
  each	
  
patient.	
   For	
   comparison	
   of	
   the	
   means	
   between	
   patient	
   groups,	
   Pearson	
  
correlation	
   coefficient	
  with	
   95%	
  confidence	
   interval	
  was	
  used.	
  All	
   the	
   baseline	
  
characteristics	
   of	
   the	
   patients	
   showed	
   non-­‐significant	
   difference.	
   According	
   to	
  
the	
   healing	
   outcomes,	
   fifty-­‐four	
   patients	
   belonged	
   to	
   Group	
   -­‐A	
   and	
   eleven	
  
patients	
   to	
  Group	
   -­‐B	
   respectively,	
  however	
  13	
   patients	
  were	
   lost	
   in	
   follow	
  up.	
  
Group-­‐A	
   had	
   the	
   mean	
   RUST	
   score	
   of	
   11.03	
   (range	
   8-­‐12)	
   at	
   the	
   end	
   of	
   06th	
  
months	
  and	
  Group-­‐	
  B	
  had	
  the	
  mean	
  RUST	
  score	
  of	
  5.91	
  (range	
  5-­‐6.5)	
  at	
  the	
  end	
  
of	
   6th	
   month.	
   The	
   mean	
   healing	
   time	
   of	
   group-­‐A	
   patients	
   was	
   12.40	
   ±	
   2.05	
  
weeks	
   having	
   RUST	
   score	
   ≥	
   7.	
   The	
   CYR61	
   showed	
   a	
   significant	
   correlation	
   (P<	
  
0.001)	
  with	
  the	
  bony	
  healing	
  progression	
  of	
  diaphysial	
  tibia.	
  The	
  CYR61	
  may	
  play	
  
a	
  vital	
  role	
  in	
  the	
  early	
  phase	
  of	
  fracture	
  healing	
  and	
  may	
  be	
  used	
  as	
  a	
  potential	
  
biomarker	
   to	
   predict	
   the	
   healing	
   outcome	
   early.	
   However,	
  we	
   suggest	
   further	
  
multi-­‐centric	
   research	
   with	
   large	
   sample	
   size	
   as	
   well	
   as	
   follow-­‐up	
   in	
   order	
   to	
  
make	
   powerful	
   analysis	
   that	
   strengthen	
   the	
   present	
   study	
   to	
  make	
   the	
   result	
  
more	
  generalizable.	
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1

In	
   vitro	
   antibacterial,	
   antioxidant	
   and	
   free	
  
radical	
   scavenging	
   activities	
   of	
   fractions	
   of	
  
Funtumia	
   africana	
   (benth.)	
   Stapf.	
   Leaf	
  
extract	
  
	
  
B	
  Amos-­‐Tautua1,4,5,	
  O	
  Ajileye2,	
  A	
  Alayande2,	
  I	
  Olawuni2,	
  S	
  Ndoni1,	
  O	
  
Fadare2,	
  A	
  Onigbinde3,	
  O	
  Oluwafemi4,	
  S	
  Songca5	
  
	
  
ABSTRACT	
  
Leaves	
  of	
  Funtumia	
  africana	
  (Lagos	
  silk-­‐rubber)	
  have	
  been	
  used	
  by	
  the	
  people	
  of	
  
Niger	
   Delta	
   region	
   of	
   Nigeria	
   to	
   treat	
   diabetes.	
   This	
   study	
   evaluated	
   the	
  
antimicrobial,	
  polyphenolic	
  contents	
  and	
  free	
  radical	
  scavenging	
  activities	
  of	
  the	
  
leaf	
  crude	
  extract	
  and	
  fractions	
   from	
   the	
  plant.	
   The	
  crude	
  aqueous	
  methanolic	
  
leaf	
   extract	
   of	
   Funtumia	
   africana	
   was	
   successively	
   extracted	
   by	
   liquid-­‐liquid	
  
partitioning	
   into	
   n-­‐hexane,	
   dichloromethane,	
   ethyl	
   acetate	
   and	
   n-­‐butanol	
  
fractions.	
   Total	
   phenolics	
   (TPC),	
   total	
   flavonoids	
   (TFC)	
   and	
   total	
   antioxidant	
  
capacity	
   (TAC)	
   were	
   estimated	
   by	
   colorimetric	
   methods.	
   The	
   free	
   radical	
  
scavenging	
   activity	
   of	
   the	
   fractions	
   was	
  measured	
   in	
   vitro	
   by	
   using	
   the	
   ferric-­‐
reducing	
  antioxidant	
  power	
  (FRAP),	
  2,2-­‐diphenyl-­‐1-­‐picryl	
  dihydrazyl	
   (DPPH)	
  and	
  
nitric	
  oxide	
   (NO)	
  assays.	
   	
   The	
  antibacterial	
  activity	
  of	
   these	
  plant	
   fractions	
  was	
  
tested	
   in	
   vitro	
   by	
   using	
   agar-­‐well	
   diffusion	
   method	
   and	
   minimum	
   inhibitory	
  
concentration	
   (MIC).	
   The	
   composition	
   of	
   the	
   oily	
   n-­‐hexane	
   fraction	
   was	
  
investigated	
  using	
  GC-­‐MS	
   technique.	
  Qualitative	
  phytochemical	
   tests	
  and	
  FT-­‐IR	
  
analysis	
  were	
  also	
  carried	
  out.	
  Phytochemical	
  screening	
  showed	
  the	
  presence	
  of	
  
tannins,	
   saponins,	
   alkaloids,	
   terpenoids,	
   steroids,	
   reducing	
   sugars,	
   cardiac	
  
glycosides	
   and	
   flavonoids	
   in	
   the	
   crude	
   extract	
   and	
   polar	
   fractions.	
   The	
   FTIR	
  
spectrum	
  confirmed	
   the	
  presence	
  of	
  aromatic,	
  phenolic,	
  hydroxyl	
  and	
  carbonyl	
  
groups	
   in	
  the	
   fractions.	
  The	
  GC-­‐MS	
  result	
  of	
  the	
  oily	
  n-­‐hexane	
  fraction	
  showed	
  
the	
   presence	
   of	
   8	
   fatty	
   acids	
   of	
   which	
   the	
   major	
   components	
   were	
   methyl	
  
hexadecanoate	
   (45.96%);	
   6,10,14	
   trimethyl-­‐2-­‐pentadecanone	
   (17.10%);	
   n-­‐
hexanoic	
  acid	
  (14.12%)	
  and	
  methyl	
  stearate	
  (10.14%).	
  The	
  highest	
  TPC,	
  TFC	
  and	
  
TAC	
  were	
  found	
  to	
  be	
  1331.18	
  ±	
  41.56	
  mg	
  GAE/g,	
  833.96	
  ±	
  19.14	
  mg	
  QUE/g	
  and	
  
83.74±1.88	
  mg	
  AAE/g	
  respectively	
  in	
  the	
  butanol	
  fraction.	
  The	
  dichloromethane	
  
and	
   ethyl	
   acetate	
   fractions	
   demonstrated	
   low	
   DPPH	
   scavenging	
   activity	
   while	
  
the	
  n-­‐hexane	
  and	
  butanol	
   fractions	
  showed	
  higher	
  activities	
  with	
   IC50	
  values	
  of	
  
0.06	
   ±	
   0.57	
   and	
   0.06	
   ±	
   0.5μg/ml	
   respectively.	
   The	
   butanolic	
   fraction	
   had	
   the	
  
highest	
  ferric	
  reducing	
  antioxidant	
  activity	
  with	
  value	
  of	
  48.46	
  ±	
  0.15	
  mg	
  AAE/g	
  
of	
  sample.	
  The	
  DCM	
  fraction	
  showed	
  the	
  highest	
  NO	
  scavenging	
  activity	
  with	
  IC50	
  
value	
   of	
   0.741	
   ±	
   0.07	
   mg/ml	
   while	
   hexane	
   fraction	
   had	
   negligible	
   effect	
   .The	
  
crude	
  extract,	
   n-­‐hexane	
   and	
   ethyl	
   acetate	
   fractions	
  were	
   the	
  most	
   active	
  with	
  
average	
   MIC	
   values	
   ranging	
   from	
   0.31	
   to	
   1.25	
   mg/ml	
   against	
   the	
   bacteria	
  
isolates,	
   while	
   the	
   dichloromethane	
   was	
   not	
   active	
   against	
   all	
   the	
  
microorganisms.	
   Only	
   the	
   n-­‐hexane	
   fraction	
   was	
   active	
   against	
   the	
   fungal	
  
isolates,	
   C	
   albican	
   and	
  C	
   pseudotropicalis	
  with	
  MIC	
   value	
   of	
   0.63	
  mg/ml.	
   This	
  
study	
   revealed	
  that	
   the	
   solvent	
   fractions	
  and	
   leaf	
  extract	
  of	
  Funtumia	
  africana	
  
have	
   potent	
   antioxidant	
   free	
   radical	
   scavenging	
   activity,	
   valuable	
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phytochemicals	
   and	
   exhibit	
   significant	
   activity	
   against	
   most	
   of	
   the	
   bacterial	
  
strains.	
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Structural	
   determination	
   of	
   new	
  
siderophore	
  albachelin	
  from	
  Amycolatopsis	
  
alba	
  
	
  
S	
  Kodani1,	
  H	
  Komaki2,	
  M	
  Suzuki1,	
  H	
  Hemmi3,	
  M	
  Ohnishi-­‐Kameyama3	
  
	
  
ABSTRACT	
  
Iron	
  is	
  essential	
   for	
  critical	
  processes,	
  such	
  as	
  respiration	
  and	
  DNA	
  synthesis,	
   in	
  
almost	
  all	
   life	
  forms.	
   	
  Despite	
  being	
  one	
  of	
  the	
  most	
  abundant	
  elements	
   in	
  the	
  
Earth’s	
  crust,	
  the	
  bioavailability	
  of	
  iron	
  in	
  many	
  environments,	
  such	
  as	
  the	
  soil,	
  is	
  
limited	
  due	
  to	
  the	
  very	
  low	
  aqueous	
  solubility	
  of	
  the	
  ferric	
  ion.	
  	
  In	
  iron	
  deficient	
  
condition,	
   some	
   bacteria	
   secrete	
   siderophores,	
   which	
   are	
   defined	
   as	
   small	
  
molecular	
  weight	
  compounds	
  with	
  high-­‐affinity	
  of	
   iron	
  chelating.	
   	
  In	
  the	
  course	
  
of	
   screening	
   for	
   new	
   siderophores,	
   a	
   new	
   siderophore	
   named	
   albachelin	
   was	
  
found	
  from	
  iron	
  deficient	
  culture	
  of	
  Amycolatopsis	
  alba.	
  	
  The	
  planar	
  structure	
  of	
  
albachelin	
   was	
   elucidated	
   by	
   the	
   combination	
   of	
   ESI-­‐MS/MS	
   experiment	
   and	
  
NMR	
   spectroscopic	
   analyses	
   of	
   the	
   gallium	
   (III)	
   complex.	
   	
   The	
   structure	
   of	
  
albachelin	
  was	
  determined	
  to	
  be	
  a	
  linear	
  peptide	
  consisting	
  of	
  6	
  moles	
  of	
  amino	
  
acids	
   including	
  3	
  mole	
  of	
  serine,	
  one	
  mol	
  each	
  of	
  N-­‐a-­‐acethyl-­‐N-­‐d-­‐hydroxy-­‐N-­‐d-­‐
formylornithine,	
   N-­‐a-­‐methyl-­‐N-­‐d-­‐hydroxyornithine,	
   and	
   cyclic	
   N-­‐
hydroxyornithine.	
   	
   The	
   stereochemistry	
   of	
   amino	
   acids	
   constituting	
   albachelin	
  
was	
   analyzed	
   by	
   applying	
   modified	
   Marfey	
   method	
   to	
   the	
   hydrolysate	
   of	
  
albachelin.	
   	
   Based	
   on	
   bioinformatics,	
   we	
   deduced	
   and	
   discussed	
   the	
   possible	
  
biosynthetic	
   gene	
  cluster	
   involved	
   in	
   albachelin	
  biosynthesis	
   from	
   the	
   genome	
  
sequence	
  of	
  A	
  alba.	
  	
  By	
  prediction	
  of	
  substrates	
  for	
  adenylation	
  domains,	
  a	
  non-­‐
ribosomal	
  peptide	
  biosynthetase	
  gene	
  (AMYAL_RS0130210)	
  was	
  proposed	
  to	
  be	
  
the	
   main	
   biosynthetic	
   gene	
   for	
   albachelin	
   biosynthesis.	
   	
   The	
   related	
   genes	
  
including	
  transporter	
  for	
  siderophore	
  were	
  found	
  near	
  the	
  NRPS	
  gene	
  as	
  a	
  gene	
  
cluster.	
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   Micropropagation	
   of	
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rebaudiana	
  Bertoni	
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ABSTRACT	
  
Stevia	
   rebaudiana	
  Bertoni,	
   which	
   is	
   considered	
   as	
   a	
   medicinal	
   plant,	
   is	
  
commercially	
   used	
   as	
   non-­‐caloric	
   sweetener	
   for	
   diabetic	
   patients.	
   Stevia	
   is	
   a	
  
perennial	
   herb	
   belonging	
   to	
   the	
   family	
   Asteraceae	
   and	
   it	
   is	
   a	
   native	
   of	
   the	
  
Paraguay.	
   Stevia	
   is	
   a	
   potent	
   sugar	
   substitute	
   and	
   is	
   associated	
   with	
   various	
  
health	
  benefits,	
  as	
   it	
  also	
  possesses	
  antimicrobial	
  properties.	
   	
   These	
  properties	
  
are	
  significant	
  in	
  the	
  Mauritian	
  context	
  as	
  Mauritius	
  is	
  among	
  the	
  countries	
  with	
  
the	
  highest	
  prevalence	
  of	
  diabetes	
  and	
  related	
  complications.	
  	
  Indeed,	
  the	
  large-­‐
scale	
   cultivation	
   of	
   Stevia	
   presents	
   brilliant	
   perspectives	
   for	
   commercial	
  
exploitation	
   and	
   production	
   of	
   value	
   added	
   health	
   products.	
   Propagation	
   of	
  
Stevia	
   rebaudiana	
  Bertoni	
   through	
   traditional	
   methods	
   such	
   as	
   cuttings	
   or	
  
seedlings	
   is	
   recalcitrant.	
   Besides,	
   the	
   quality	
   and	
   the	
   quantity	
   of	
   the	
   offspring	
  
produced	
   are	
   limited	
   when	
   using	
   conventional	
   methods	
   of	
   propagation.	
  
Consequently,	
   tissue	
   culture	
   technique	
   was	
   applied	
   to	
   achieve	
   rapid	
   plant	
  
multiplication.	
   In	
   the	
   present	
   study,	
   a	
   protocol	
   was	
   developed	
   for	
  in	
  
vitro	
  micropropagation	
   of	
   Stevia	
   rebaudiana	
   using	
   6-­‐benzylamino	
   purine	
   (BAP)	
  
and	
  Kinetin	
  (Kn)	
  for	
  the	
  formation	
  of	
  multiple	
  shoot	
  proliferation	
  and	
  Indole-­‐3-­‐
acetic	
  acid	
  (IAA)	
  and	
  Indole-­‐3-­‐butyric	
  acid	
  (IBA)	
  for	
  the	
  induction	
  of	
  roots.	
  Callus	
  
induction	
   and	
   multiplication	
   medium	
   was	
   optimized	
   for	
   both	
   nodal	
   and	
   leaf	
  
segments.	
   Maximum	
   callus	
   induction	
   was	
   obtained	
   on	
   Murashige	
   and	
   Skoog	
  
(MS)	
  medium	
  supplemented	
  with	
  1mg	
  L-­‐1	
  6-­‐benzylamino	
  purine	
  and	
  0.5	
  1mg	
  L-­‐
1	
  Kinetin	
   whilst	
   maximum	
   shoot	
   formation	
   was	
   observed	
   on	
   a	
  Murashige	
   and	
  
Skoog	
   (MS)	
   medium	
   supplemented	
   with	
   0.75	
   mg	
   L-­‐1	
  6-­‐benzylamino	
   purine.	
  
Better	
  growth	
  response	
  was	
  obtained	
  with	
  Murashige	
  and	
  Skoog	
  (MS)	
  medium	
  
supplemented	
   with	
   0.75	
   mg	
   L-­‐1	
  6-­‐benzylamino	
   purine	
   and	
   produced	
   20	
   ±	
   1.0	
  
shoots	
  with	
  average	
  length	
  7.6	
  ±	
  0.1	
  cm	
  after	
  30	
  days.	
  The	
  maximum	
  number	
  of	
  
roots	
  was	
  obtained	
  on	
  basal	
  MS	
  medium.	
  At	
  hardening	
  phase,	
  a	
  low	
  survival	
  rate	
  
of	
  20%	
  was	
  recorded	
  on	
  Perlite	
  substrate.	
  Additional	
  trials	
  need	
  to	
  be	
  performed	
  
to	
   increase	
   the	
   rate	
  of	
  survival	
  of	
  plantlets	
  at	
   the	
  hardening	
   stage	
   to	
  establish	
  
rapid	
  mass	
  production	
  of	
  true	
  to	
  type	
  planting	
  material.	
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ABSTRACT	
  
Antioxidants	
  have	
  been	
  reported	
  in	
  marine	
  organisms.	
  However,	
  limited	
  studies	
  
have	
   determined	
   the	
   effect	
   of	
   anthropogenic	
   impacts,	
   in	
   particular	
   altered	
  
nutrient	
  levels,	
  on	
  antioxidant	
  activities	
  exhibited	
  by	
  different	
  marine	
  organisms.	
  
The	
  present	
  study	
  assessed	
  the	
  effect	
  of	
  high	
  nutrient	
  conditions,	
  on	
  the	
   levels	
  
of	
   antioxidant	
   activities	
   and	
   phenolic	
   content	
   in	
   eight	
   species	
   of	
   marine	
  
organisms	
   namely,	
   two	
   sea	
   urchin	
   species,	
   two	
   seagrass	
   species,	
   two	
   green	
  
seaweed	
   species	
   and	
   two	
   red	
   coralline	
   alga.	
   The	
   marine	
   organisms	
   were	
  
sampled	
  at	
  a	
  less	
  frequented	
  (LF)	
  site	
  (Gris-­‐Gris)	
  and	
  five	
  highly	
  frequented	
  (HF)	
  
sites	
   (Trou	
   aux	
   Biches,	
   Amber	
   Island,	
   Mon	
   Choisy,	
   Albion	
   and	
   Grand	
   Baie)	
  
around	
   the	
   coast	
  of	
  Mauritius	
  at	
   comparable	
  depth	
   in	
  May	
  2013.	
  The	
  physico-­‐
chemical	
   parameters	
   and	
   nutrient	
   levels	
   such	
   as	
   nitrate	
   and	
   phosphate	
  
concentrations	
   were	
   analysed	
   at	
   the	
   study	
   sites.	
   Antioxidant	
   activities	
   were	
  
determined	
   using	
   five	
   antioxidant	
   assays:	
   di(phenyl)-­‐(2,4,6-­‐trinitrophenyl)	
  
iminoazanium	
   (DPPH)	
   scavenging	
   assay,	
   superoxide	
   scavenging	
   assay	
   (SOS),	
  
nitric	
  oxide	
  scavenging	
  (NOS),	
  ferric	
  reducing	
  antioxidant	
  potential	
  (FRAP)	
  assay	
  
and	
  iron	
  chelating	
  assay.	
  The	
  total	
  phenolic	
  content	
  (TPC)	
  and	
  the	
  total	
  flavonoid	
  
content	
  (TFC)	
  of	
  the	
  species	
  were	
  also	
  determined.	
  Most	
  tested	
  species	
  from	
  HF	
  
sites,	
   except	
   of	
  Halimeda	
   discoidea	
  exhibited	
   higher	
  DPPH	
   scavenging	
   activity,	
  
superoxide	
   scavenging	
   activity,	
   nitric	
  oxide,	
  TPC	
   and	
  TFC	
  content	
   compared	
   to	
  
those	
  from	
  LF	
  site	
  (p=	
  0).	
  	
  Higher	
  iron	
  chelating	
  activity	
  was	
  obtained	
  with	
  most	
  
species	
   from	
  HF	
   sites,	
   except	
   for	
   Syringodium	
   isoetifolium,	
   compared	
   to	
   those	
  
from	
  LF	
  site	
  (p=	
  0.04).	
  	
  Most	
  species	
  under	
  study	
  in	
  HF	
  sites,	
  except	
  for	
  Halimeda	
  
discoidea	
   and	
  Amphiroa	
  rigida,	
   exhibited	
  higher	
  nitric	
  oxide	
  scavenging	
  activity	
  
compared	
  to	
  those	
  from	
  LF	
  site	
  (p=	
  0).	
  A	
  strong	
  correlation	
  was	
  found	
  between	
  
TPC	
  &	
  FRAP	
  (.692**),	
  TFC	
  &	
  FRAP	
  (.633**)	
  and	
  a	
  moderate	
  correlation	
  was	
  found	
  
between	
  TPC	
  &	
  iron	
  chelating	
  activity	
  (.463**),	
  while	
  no	
  correlation	
  was	
  obtained	
  
between	
  phenolic	
  contents	
  &	
  flavonoid	
  content	
  and	
  antioxidant	
   levels	
  of	
  other	
  
species.	
   The	
  high	
   amount	
  of	
  TPC	
   and	
   antioxidant	
   activities	
  observed	
   in	
   the	
  HF	
  
sites	
  may	
  be	
  attributed	
  to	
  higher	
  nutrient	
  contents	
  and	
  other	
  prevalent	
  stressful	
  
conditions.	
  Further	
  studies	
  need	
  to	
  focus	
  on	
  the	
  effect	
  of	
  other	
  factors	
  such	
  as	
  
temperature	
   in	
   enhancing	
   the	
   formation	
   of	
   antioxidants	
   in	
   the	
   marine	
  
organisms.	
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ABSTRACT	
  
One	
  drop	
   ingested,	
  one	
  spray	
   in	
  one	
  nostril,	
  one	
   injection,	
   this	
   is	
  all	
   it	
   takes	
  to	
  
get	
   vaccinated.	
   Vaccines	
   are	
   the	
   category	
   of	
   medications,	
   which	
   have	
   been	
  
around	
   for	
  more	
   than	
   300	
   years.	
   Taken	
   for	
   granted,	
   we	
   thought	
   what	
   better	
  
occasion	
   to	
   praise	
   this	
   discovery,	
   which	
   saves	
   more	
   lives	
   every	
   day	
   than	
   any	
  
other	
  category	
  of	
  medication	
  or	
  intervention,	
  than	
  this	
  symposium	
  allowing	
  the	
  
discovery	
   or	
   rediscovery	
   of	
   Translational	
   Medicine.	
   Translational	
   Medicine	
   is	
  
probably	
  the	
  newest	
  sub-­‐division	
  of	
  modern	
  medicine	
  and	
  is	
  gradually	
  acquiring	
  
more	
   and	
   more	
   importance,	
   as	
   the	
   need	
   for	
   transmission	
   of	
   theoretical	
  
knowledge	
   of	
   medicine	
   into	
   practical	
   methods	
   has	
   never	
   been	
   stronger.	
   The	
  
recent	
  pandemic	
  of	
  Ebola	
   is	
   an	
  example	
  of	
  how	
  scientists	
  were	
   trying	
  day	
  and	
  
night	
   to	
   find	
   a	
   vaccine	
   that	
  would	
  protect	
   against	
   this	
   Filovirus.	
   Vaccination	
   is	
  
the	
  process	
  of	
   inoculating	
  a	
  fragment	
  of	
  an	
  organism	
  or	
  an	
  attenuated	
  form	
  of	
  
the	
  organism,	
  so	
  as	
  to	
  allow	
  the	
  host	
  to	
  mount	
  an	
  adaptive	
  immune	
  response	
  to	
  
that	
   injected	
   particle.	
   The	
   antibodies	
   produced	
   will	
   cross	
   react	
   with	
   the	
  
pathogen	
  once	
  colonized	
  or	
   infected	
  to	
  render	
  the	
  host	
   immune	
  or	
  to	
  give	
  the	
  
host	
   a	
  major	
   degree	
   of	
   protection	
   against	
   it.	
   The	
   first	
   vaccine	
  was	
   devised	
   by	
  
Edward	
   Jenner	
   to	
  provide	
  protection	
  against	
   small	
  pox.	
   Small	
  pox	
   is	
   a	
  disease,	
  
which	
  is	
  caused	
  by	
  a	
  Variola	
  virus.	
  This	
  virus	
  is	
  estimated	
  to	
  have	
  killed	
  between	
  
300	
  and	
  500	
  millions	
  of	
  people	
  by	
  1979	
  when	
  the	
  disease	
  was	
  officially	
  declared	
  
eradicated	
   by	
   WHO.	
   This	
   eradication	
   was	
   possible	
   only	
   with	
   the	
   help	
   of	
   the	
  
vaccine.	
   Following	
   this,	
   the	
   world	
   of	
   vaccines	
   has	
   very	
   much	
   evolved	
   and,	
  
nowadays,	
   covers	
   a	
   broader	
   spectrum	
   of	
   organisms.	
   How	
   are	
   vaccines	
  
engineered,	
  how	
  are	
  they	
  manufactured,	
  how	
  do	
  they	
   interact	
  with	
  our	
  bodies	
  
to	
  produce	
  the	
  antibodies	
  that	
  will	
  protect	
  us,	
  how	
  has	
  the	
  Expanded	
  Program	
  of	
  
Immunization	
   of	
   the	
  WHO	
   changed	
   the	
   face	
   of	
  modern	
  medicine,	
  what	
   is	
   the	
  
impact	
   of	
   vaccination	
   on	
   global	
   health?	
   Those	
   are	
   the	
   questions	
   that	
   we	
   all	
  
asked	
   ourselves	
   at	
   some	
   point	
   in	
   our	
   life.	
   In	
   an	
   attempt	
   to	
   answer	
   those	
  
questions,	
  we	
  came	
  up	
  with	
   the	
   idea	
   of	
   this	
   poster	
  presentation.	
   	
   It	
  would	
   be	
  
interesting	
  to	
  assess	
  the	
  impact	
  of	
  a	
  simple	
  vaccine-­‐covered	
  disease	
  model	
  and	
  
to	
   see	
   what	
   would	
   be	
   the	
   effect	
   of	
   improper	
   vaccine	
   coverage	
   on	
   the	
  
population.	
  Even	
  though	
  the	
  majority	
  of	
  patients	
  in	
  U.S.	
  were	
  vaccinated	
  against	
  
influenza,	
   60%	
   of	
   this	
   population	
   still	
   contracted	
   the	
   disease	
   (CDC	
   statistics	
  
revealed	
   that	
   influenza	
   vaccine	
   efficacy	
   this	
   year	
   was	
   only	
   about	
   40%).	
   We	
  
wanted	
  to	
  know	
  why	
  this	
  happened	
  and	
  the	
  impact	
  of	
  this	
  on	
  the	
  population	
  in	
  
terms	
  of	
  severity	
  of	
  the	
  disease.	
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ABSTRACT	
  
Breastfeeding	
  is	
  the	
  optimal	
  natural	
  food	
  product	
  for	
  babies	
  given	
  its	
  numerous	
  
health	
   advantages.	
   The	
   World	
   Health	
   Organization	
   recommends	
   exclusive	
  
breastfeeding	
   for	
   a	
   period	
   of	
   six	
   months.	
   However,	
   the	
   rate	
   of	
   exclusive	
  
breastfeeding	
  remains	
  low	
  in	
  developing	
  countries.	
  This	
  study	
  was	
  undertaken	
  in	
  
Mauritius,	
   as	
   a	
   developing	
   country,	
   with	
   the	
   following	
   objectives:	
   (1)	
   to	
  
investigate	
   the	
   knowledge	
   and	
   attitudes	
  with	
   respect	
   to	
   breastfeeding	
   among	
  
female	
  as	
  well	
  as	
  male	
  university	
  students	
  and	
  (2)	
  to	
  have	
  an	
  insight	
  on	
  eventual	
  
choice	
  of	
   infant	
  feeding	
  practice	
  by	
  university	
   students.	
  A	
  cross-­‐sectional	
  study	
  
was	
   carried	
   out	
   among	
   368	
   randomly	
   identified	
   undergraduate	
   full-­‐time	
  male	
  
and	
   female	
  Mauritian	
   students,	
  under	
   the	
  age	
  of	
  25,	
   using	
  a	
   self-­‐administered	
  
questionnaire.	
   All	
  questions	
  were	
   in	
   the	
   form	
  of	
   statements,	
  which	
   followed	
  a	
  
four-­‐point	
   Likert	
   scale,	
   ranging	
   from	
   1	
   to	
   4.	
   Data	
   was	
   analyzed	
   using	
   SPSS	
  
(version	
   21.0).	
   Ethical	
   clearance	
   from	
   the	
   relevant	
   institutional	
   research	
  ethics	
  
committee	
   was	
   obtained	
   prior	
   to	
   the	
   start	
   of	
   data	
   collection.	
   	
   Students	
   were	
  
moderately	
   knowledgeable	
   with	
   slightly	
   positive	
   attitudes.	
   There	
   was	
   a	
  
significant	
  difference	
  (p<0.05)	
  in	
  the	
  knowledge	
  and	
  attitude	
  scores	
  between	
  the	
  
different	
   faculties,	
   with	
   the	
   highest	
   scores	
   noted	
   in	
   the	
   Faculty	
   of	
   science.	
  
Misconceptions	
   were	
   common:	
   58.5%	
   believed	
   that	
   the	
   mother	
   should	
   not	
  
breastfeed	
   if	
   she	
   catches	
   a	
   cold	
   and	
   83.3%	
   thought	
   that	
   the	
   breastfeeding	
  
woman	
   should	
   avoid	
   eating	
   certain	
   foods.	
   Besides,	
   regardless	
   of	
   gender	
  
(p>0.05),	
   most	
   participants	
   think	
   that	
   formula	
   feeding	
   gives	
  more	
   freedom	
   to	
  
the	
  mother	
  and	
  63.5%	
   found	
   it	
   a	
  better	
   choice	
   for	
  mothers	
  who	
  plan	
   to	
  go	
   to	
  
work.	
  However,	
   female	
   students	
  were	
  more	
   likely	
  to	
  consider	
  breastfeeding	
  as	
  
painful	
   and	
  embarrassing	
   in	
  public	
   (p<0.05).	
   Though	
  93.7%	
  of	
   students	
  wanted	
  
their	
   child	
   to	
   be	
   breastfed,	
   male	
   respondents	
   were	
   more	
   likely	
   to	
   go	
   for	
   a	
  
mutual	
   decision	
   regarding	
   infant	
   feeding	
   choices	
   (p=0.005).	
   Exposure	
   to	
  
breastfeeding	
   did	
   not	
   significantly	
   influence	
   the	
   attitudes	
   but	
   students	
   with	
  
higher	
   knowledge;	
   more	
   positive	
   attitudes	
   and	
   who	
   were	
   they	
   breastfed	
   had	
  
significantly	
  greater	
  intention	
  to	
  choose	
  breastfeeding	
  (p<0.05).	
  From	
  the	
  linear	
  
regression	
  model,	
  the	
  knowledge	
  score	
  was	
  found	
  to	
  be	
  a	
  good	
  predictor	
  of	
  the	
  
attitude	
  score.	
  This	
  study	
  reveals	
  the	
  need	
  for	
  health	
  education	
  interventions	
  to	
  
inform	
   students,	
   irrespective	
   of	
   gender,	
   about	
   the	
   numerous	
   benefits	
   of	
  
breastfeeding.	
  As	
  future	
  parents	
  and	
  independent	
  individuals	
  of	
  the	
  community,	
  
students	
  will	
  thus	
  be	
  empowered	
  to	
  make	
  informed	
  infant	
  feeding	
  choice,	
  which	
  
bears	
  numerous	
  benefits	
  to	
  the	
  child,	
  the	
  mother	
  as	
  well	
  as	
  the	
  society.	
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ABSTRACT	
  
The	
   vast	
   ocean	
   is	
   home	
   for	
   various	
   groups	
   of	
  marine	
   invertebrates	
   that	
   have	
  
constantly	
  attracted	
  the	
  scientific	
  community.	
  The	
  phylum	
  Cnidaria	
   is	
  one	
   such	
  
diverse	
  group	
   that	
   is	
   increasingly	
  being	
  explored	
   for	
   the	
  presence	
  of	
   potential	
  
marine-­‐derived	
   bioactive	
   compounds.	
   Antioxidants	
   have	
   obtained	
   a	
   great	
   deal	
  
of	
   attention	
   for	
   their	
   efficiency	
   in	
   preventing	
   diseases	
   caused	
   by	
   increased	
  
oxidative	
   stress.	
   The	
   level	
   of	
   oxidative	
   stress	
   in	
   hard	
   corals	
   has	
   also	
   been	
  
reported	
   to	
   be	
   directly	
   related	
   to	
   their	
   bleaching	
   susceptibility.	
   The	
   present	
  
study	
  investigated	
  the	
  Total	
  Phenolic	
  Content	
  (TPC)	
  and	
  the	
  antioxidant	
  activity	
  
of	
  four	
  species	
  of	
  scleractinian	
  corals	
  collected	
  off	
  the	
  Mauritian	
  coastal	
  waters	
  -­‐	
  
Acropora	
  muricata,	
  A.	
  robusta,	
  Pocillopora	
  damicornis	
  and	
  Fungia	
  repanda.	
  80	
  %	
  
methanol	
   was	
   used	
   as	
   solvent	
   for	
   extraction	
   of	
   the	
   polyphenolic	
   compounds	
  
from	
  ground	
  coral.	
  The	
  TPC	
  was	
  determined	
  by	
  the	
  Folin	
  -­‐	
  Ciocalteu	
  assay	
  while	
  
the	
   Ferric	
   Reducing	
   Antioxidant	
   Power	
   (FRAP)	
   and	
   the	
   Trolox	
   Equivalent	
  
Antioxidant	
   Capacity	
   (TEAC)	
   assays	
   were	
   used	
   for	
   quantifying	
   the	
   antioxidant	
  
capacities	
   of	
   the	
   scleractinian	
   coral	
   extracts.	
   The	
   phenolic	
   levels	
   in	
   the	
   crude	
  
methanolic	
  extracts	
  varied	
  significantly	
  from	
  63.69	
  to	
  267.40	
  µg	
  GAE/g	
  DW,	
  with	
  
least	
   value	
   measured	
   in	
   P.	
   damicornis	
   and	
   peak	
   value	
   in	
   F.	
   repanda.	
   The	
  
antioxidant	
   capacities	
  of	
   the	
   four	
   coral	
   species	
   determined	
   by	
  FRAP	
   and	
   TEAC	
  
assays	
  ranged	
  from	
  0.431	
  to	
  2.489	
  µM	
  Fe	
  (II)/g	
  DW	
  and	
  0.397	
  to	
  2.30	
  µM	
  Trolox	
  
equivalent/g	
   DW,	
   respectively,	
   with	
   least	
   value	
   recorded	
   in	
   A.	
   robusta	
   and	
  
maximum	
   value	
   in	
   F.	
   repanda	
   for	
   both	
   antioxidant	
   assays.	
   Significant	
  
correlations	
  were	
  obtained	
  between	
  the	
  TPC	
  and	
  the	
  antioxidant	
  activities	
  of	
  the	
  
hard	
  coral	
  species	
  (FRAP:	
  	
  r=	
  0.927;	
  TEAC:	
  r=	
  0.770).	
  The	
  high	
  correlation	
  values	
  
indicate	
   that	
   the	
   antioxidant	
   activities	
  exhibited	
   by	
   the	
   four-­‐scleractinian	
   coral	
  
extracts	
   may	
   be	
   due	
   to	
   the	
   presence	
   of	
   polyphenolic	
   compounds.	
   Moreover,	
  
resilience	
  to	
  bleaching	
  generally	
  exhibited	
  by	
  the	
  solitary	
  coral	
  F.	
  repanda	
  can	
  be	
  
accounted	
   for	
   by	
   the	
   highest	
   level	
   of	
   antioxidant	
   recorded	
   among	
   the	
   four	
  
scleractinian	
   corals,	
   A.	
   robusta	
   being	
   the	
   most	
   susceptible	
   to	
   coral	
   bleaching	
  
with	
   least	
   antioxidant	
   activity.	
   The	
   tested	
   cnidarians	
   can	
   be	
   good	
   sources	
   of	
  
phenolic	
   antioxidants	
   and	
   potential	
   candidates	
   of	
   prophylactic	
   extracts	
   and	
  
warrant	
   further	
   in-­‐depth	
   investigations	
   as	
   food	
   supplements	
   and/or	
   anti-­‐
cancerous	
  agents.	
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   Indian	
   Ocean	
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ABSTRACT	
  
The	
  human	
  body	
  is	
  constantly	
  exposed	
  to	
  free	
  radicals,	
  reactive	
  oxygen	
  species	
  
(ROS)	
   and	
   reactive	
   nitrogen	
   species	
   (RNS).	
   These	
   include	
   the	
   hydroxyl	
   radical	
  
(OH•),	
   superoxide	
   radical	
   (O2•−),	
   peroxyl	
   radical	
   (ROO•),	
   alkoxyl	
   radical	
   (RO)	
  
and	
  nitric	
  oxide	
  (NO•).	
  Within	
  the	
  body,	
  the	
  production	
  of	
  ROS	
  and	
  antioxidant	
  
defenses	
  are	
  approximately	
  balanced.	
  When	
   this	
  balance	
   is	
   tipped	
   in	
  favour	
  of	
  
ROS	
  production,	
  one	
  of	
  the	
  outcomes	
   is	
  oxidative	
  stress.	
  The	
   latter	
  contributes	
  
to	
   cellular	
   dysfunctioning	
   by	
   damaging	
   DNA,	
   proteins,	
   lipids,	
   and	
   other	
  
biomolecules	
   leading	
   to	
   numerous	
   disorders	
   and	
   diseases	
   such	
   as	
   Alzheimer’s	
  
and	
   Parkinson’s	
   diseases,	
   cancer,	
   stroke	
   and	
   diabetes	
   among	
   others.	
  
Fortunately,	
   the	
   body	
   has	
   evolved	
   intricate	
   defense	
   systems	
   to	
   reduce	
   the	
  
cumulative	
   load	
  of	
  ROS	
  and	
  RNS	
  within	
  cells.	
  These	
  include	
  protection	
  afforded	
  
by	
   the	
   antioxidant	
   enzymes.	
   This	
   study	
   aimed	
   to	
   assess	
   the	
   antioxidant	
  
capacities	
   in	
   seagrasses	
   as	
   an	
   addition	
   to	
   the	
   ongoing	
   construction	
   of	
   a	
  
prophylactic	
  antioxidant	
  capacity	
  bank	
  in	
  both	
  terrestrial	
  and	
  marine	
  species	
  and	
  
providing	
   a	
   basis	
   for	
   potential	
   industrial	
   applications	
   in	
   the	
   pharmaceutical,	
  
medical	
   and	
   food	
   sectors.	
   Seagrasses	
   may	
   be	
   potentially	
   good	
   sources	
   of	
  
polyphenolic	
  antioxidants	
  and	
  therefore,	
  in	
  this	
  study,	
  five	
  species	
  of	
  seagrasses	
  
namely,	
  Syringodium	
  isoetifolium,	
  Halodule	
  uninervis,	
  Thalassodendron	
  ciliatum,	
  
Halophila	
   ovalis	
   and	
   Halophila	
   stipulacea,	
   were	
   collected	
   from	
   the	
   Mauritian	
  
coast	
   and	
   were	
   analysed	
   for	
   their	
   Total	
   Phenolic	
   Contents	
   (TPC)	
   (Folin-­‐
Ciocalteau	
  method),	
   Flavonoid	
  Contents	
  (FC)	
   (Aluminium	
  chloride	
  method)	
  and	
  
antioxidant	
  activities	
  (FRAP	
  and	
  the	
  TEAC	
  methods)	
  in	
  two	
  different	
  seasons.	
  The	
  
TPC	
   in	
   the	
   seagrass	
   species	
   were	
   significantly	
   higher	
   during	
   both	
   seasons	
   as	
  
compared	
  to	
  the	
  FC,	
  which	
  were	
  higher	
  in	
  winter.	
  T.	
  ciliatum	
  showed	
  higher	
  TPC	
  
in	
   both	
   summer	
  and	
  winter	
   (36.90	
  ±	
   1.04	
  mg	
  GAE/g	
   FW	
   and	
   46.07	
  ±	
   4.56	
  mg	
  
GAE/g	
  FW	
  respectively).	
  The	
  highest	
  FC	
  was	
  noted	
  in	
  H.	
  uninervis	
  (4.37	
  ±	
  1.00	
  mg	
  
Quercetin/g	
  FW)	
   in	
  winter	
  and	
   in	
  H.	
  ovalis	
   (0.47	
  ±	
  0.01	
  mg	
  Quercetin/g	
  FW)	
   in	
  
summer.	
  The	
  antioxidant	
  activities	
  were	
  significantly	
  higher	
  in	
  T.	
  ciliatum	
  in	
  both	
  
winter	
  (1.21	
  ±	
  0.10	
  ×10-­‐3	
  mM	
  Fe2+/g	
  FW)	
  and	
  summer	
  (1.06	
  ±	
  0.02	
  ×10-­‐3	
  mM	
  
Fe2+/g	
  FW)	
  when	
  the	
  FRAP	
  method	
  was	
  used.	
  The	
  highest	
  scavenging	
  ability	
  of	
  
ABTS+,	
   using	
   the	
   TEAC	
   method,	
   was	
   in	
   T.	
   ciliatum	
   in	
   both	
   seasons	
   (524.27	
   ±	
  
16.48	
   ×10-­‐3	
   mM	
   Trolox/g	
   FW	
   and	
   539.67	
   ±	
   10.75	
   ×10-­‐3	
   mM	
   Trolox/g	
   FW,	
  
respectively).	
  The	
  TPC	
  were	
  significantly	
  different	
  in	
  each	
  species	
  seasonally.	
  The	
  
antioxidant	
  activities	
  were	
  found	
  to	
  be	
  positively	
  correlated	
  with	
  the	
  TPC.	
  These	
  
results	
  are	
  indicative	
  of	
  the	
  potential	
  of	
  Mauritian	
  seagrasses	
  as	
  possible	
  sources	
  
of	
   secondary	
  metabolites	
   for	
   pharmaceuticals.	
   However,	
   further	
   analysis	
   using	
  
bio-­‐efficacy	
  models	
  are	
  warranted	
  to	
  further	
  justify	
  the	
  phytoceutical	
  capacity	
  of	
  
the	
  seagrasses.	
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Non-­‐communicable	
   diseases	
   in	
   the	
   island	
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  and	
  ways	
  to	
  curb	
  them	
  
	
  
Aryak	
  Singh1	
  
	
  
ABSTRACT	
  
Non-­‐communicable	
   diseases	
   (NCDs)	
   form	
   a	
   major	
   part	
   of	
   both	
   mortality	
   and	
  
morbidity	
   in	
   today’s	
  modern	
   era.	
   Globally,	
   57	
  million	
   deaths	
  were	
   reported	
   in	
  
2008	
  of	
  which	
  63%	
  were	
  NCD	
   related.	
   In	
  Mauritius,	
  according	
  to	
  WHO,	
  85%	
  of	
  
deaths	
  occur	
  due	
  to	
  NCDs.	
  On	
  average,	
  the	
  probability	
  of	
  dying	
  between	
  ages	
  30	
  
&	
  70	
  years	
   from	
  four	
  main	
  NCDs	
  –cancers,	
  diabetes,	
   cardiovascular	
  diseases	
  &	
  
chronic	
  respiratory	
  diseases	
  is	
  24%.	
  In	
  Fiji,	
  a	
  country	
  similar	
  to	
  Mauritius,	
  80%	
  of	
  
the	
  deaths	
  occur	
  to	
  NCDs.	
  The	
  various	
  aims	
  of	
  this	
  poster	
  are	
  to	
  draw	
  attention	
  
to	
  the	
  severity	
  of	
  NCDs	
   	
  &	
  demonstrate	
  the	
  change	
   in	
  the	
  prevalence	
  over	
   the	
  
last	
  10	
  years,	
  correlate	
  the	
  change	
  in	
  prevalence	
  with	
  the	
  measures	
  taken	
  by	
  the	
  
respective	
  countries	
  &	
  WHO,	
  deduce	
  which	
  measures	
  had	
  a	
  greater	
  impact,	
  and	
  
make	
  appropriate	
   recommendations	
  which	
  will	
   help	
   in	
   impeding	
   the	
   incidence	
  
of	
   the	
   NCDs	
   in	
   Mauritius.	
   Mauritius	
   shares	
   ethnic,	
   cultural	
   &	
   geographical	
  
similarities	
  with	
   the	
   countries	
   taken	
   into	
  consideration	
   in	
  the	
  study	
   in	
  order	
  to	
  
minimize	
  the	
  impact	
  of	
  compounding	
  factors.	
  Data	
  obtained	
  from	
  WHO	
  reports,	
  
scientific	
   research	
   papers	
   from	
   2004	
   to	
   2014	
   were	
   analyzed.	
   Incidence,	
  
prevalence,	
  mortality	
   rates	
  were	
   computed	
  and	
   the	
  differences	
  were	
  analyzed	
  
graphically.	
   Similarly,	
   a	
   comparative	
   study	
   was	
   done	
   on	
   the	
   measures	
   taken	
  
from	
   2004	
   to	
   2014	
   by	
   the	
   governments	
   of	
   these	
   respective	
   nations	
   and	
   also	
  
important	
  organizations	
   like	
   the	
  WHO	
  &	
   the	
  velocity	
   of	
   change	
  was	
   compared	
  
for	
  the	
  two	
  countries.	
  While,	
  it	
  is	
  true	
  that	
  all	
  the	
  diseases	
  are	
  multi	
  factorial	
  and	
  
not	
  all	
  factors	
  are	
  known	
  to	
  the	
  medical	
  sciences,	
  it	
  still	
  is	
  imperative	
  to	
  control	
  
these	
  diseases.	
   There	
   is	
   a	
  decrease	
   in	
  prevalence	
  of	
  diabetes	
   (19.3%	
   to	
  17.4%)	
  
but,	
   simultaneously	
   an	
   increase	
   in	
   prevalence	
   of	
   obesity	
   (10.3%	
   to	
   18.5%),	
  
smoking	
  (29%	
   to	
  39%)	
  and	
  consumption	
  of	
  alcohol	
   (28%	
   to	
  34%),	
   according	
  to	
  
WHO	
   country	
   cooperation	
   strategy	
   report.	
   Fiji	
   experienced	
   a	
   decrease	
   in	
  
prevalence	
  of	
  obesity	
  (18%	
  to	
  30.6%),	
  smoking	
  (37%	
  to	
  28.5%)	
  &	
  alcohol	
  (45%	
  to	
  
52%)	
   but	
   saw	
   an	
   increase	
   in	
   prevalence	
   of	
   diabetes	
   (16%	
   to	
   40%).	
   Currently,	
  
Mauritius	
   along	
   with	
   WHO	
   is	
   running	
   several	
   programs	
   such	
   as	
   the	
   national	
  
service	
  framework	
  for	
  diabetes	
  and	
  the	
  physical	
  activity	
  action	
  plan,	
  to	
  name	
  a	
  
few.	
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ABSTRACT	
  
Type	
   2	
   diabetes	
   mellitus	
   (T2DM)	
   is	
   a	
   metabolic	
   syndrome	
   with	
   disorder	
   in	
  
carbohydrate,	
   fat	
   and	
   protein	
   metabolism.	
   T2DM	
   is	
   characterized	
   by	
   chronic	
  
inappropriate	
   hyperglycemia	
   either	
   due	
   to	
   deficiency	
   of	
   insulin	
   secretion	
   or	
  
insulin	
   resistance	
   or	
   both.	
   According	
   to	
   a	
   recent	
   survey	
   by	
   WHO	
   65	
   million	
  
Indians	
  have	
  been	
  reported	
  to	
  have	
  T2DM	
  and	
  the	
  number	
  is	
  expected	
  to	
  reach	
  
87	
   million	
   by	
   the	
   year	
   20301.	
   It	
   has	
   been	
   found	
   that	
   diabetic	
   dyslipidemia	
   is	
  
more	
  artherogenic	
   than	
  other	
   type	
  of	
  dyslipidemia.	
  The	
  present	
   study	
  aims	
   to	
  
find	
   a	
   correlation	
   between	
   the	
   glycemic	
   index,	
   the	
   lipid	
   profile	
   and	
   the	
   Body	
  
Mass	
   Index	
   (BMI)	
   in	
   T2DM	
   patients.	
   Early	
   detection	
   will	
   minimize	
   the	
   risk	
   of	
  
artherogenic	
   cardiovascular	
   and	
   cerebrovascular	
   accidents	
   in	
   T2DM	
   patients.	
  
Clinicians	
  completed	
  questionnaires	
  for	
  diabetic	
  on	
  behalf	
  of	
  their	
  patients.	
  The	
  
questionnaires	
   included	
  variables	
   such	
  as	
   socio-­‐demographic	
  data,	
  biochemical	
  
and	
   clinical	
   profile	
   and	
   life	
   variables.	
   The	
   time	
   period	
   of	
   the	
   study	
   was	
   from	
  
1.2.15	
   to	
   7.4.2015.	
   Fasting	
   blood	
   glucose	
   (FBG),	
   total	
   cholesterol	
   (TC),	
  
triglycerides	
   (TG),	
   high-­‐density	
   lipoproteins	
   (HDL),	
   low-­‐density	
   lipoproteins	
  
(LDL),	
   and	
   glycated	
  hemoglobin	
   (HbA1c)	
  were	
  evaluated.	
   Inclusion	
  &	
   exclusion	
  
criteria:	
   Patients	
   diagnosed	
   with	
   malignancy,	
   tuberculosis	
   or	
   any	
   underlying	
  
infections	
  were	
  excluded	
  from	
  the	
  study.	
  Written	
  informed	
  consent	
  were	
  taken	
  
from	
  each	
  subjects	
  before	
  study	
  inclusion.	
  The	
  data	
  were	
  analyzed	
  by	
  using	
  SPSS	
  
versions	
   11.52.	
   The	
   values	
   were	
   expressed	
   as	
   mean	
   ±	
   S.E.M.	
   We	
   evaluated	
  
clinical	
  and	
  laboratory	
  findings	
  in	
  55	
  patients	
  with	
  T2DM	
  out	
  of	
  which	
  51%	
  were	
  
male	
  and	
  49%	
  were	
  female.	
  The	
  mean	
  age	
  of	
  male	
  and	
  female	
  were	
  56.3	
  ±	
  2.22	
  
and	
  58.8	
  ±	
  1.96	
  respectively.	
  Family	
  history	
  of	
  T2DM	
  was	
  found	
  in	
  32.7%	
  of	
  the	
  
subjects.	
   64%	
   male	
   and	
   92%	
   female	
   were	
   found	
   to	
   be	
   overweight	
   (BMI	
   >	
  
25kg/m2).	
  14.5%	
  of	
  the	
  subjects	
  had	
  T2DM	
  for	
  less	
  than	
  one	
  year	
  and	
  34.5%	
  had	
  
T2DM	
   for	
   more	
   6	
   years.	
   Results	
   of	
   blood	
   glucose	
   showed	
   that	
   all	
   individuals	
  
were	
  hyperglycemic.	
  A	
  significant	
  difference	
  was	
  found	
  in	
  serum	
  lipid	
  profile	
  TC,	
  
TG,	
  HDL,	
  VLDL,	
  and	
  LDL.	
  Mean	
  value	
  of	
  TC/HDL	
  ratio,	
  which	
  is	
  the	
  good	
  marker	
  
of	
   insulin	
   resistance,	
  was	
   4.06	
   ±	
   0.20	
   and	
   4.08±	
   0.18	
   among	
  male	
   and	
   female	
  
group	
   respectively.	
   In	
   correlation	
   studies	
   TC/HDL	
   ratio	
   showed	
   significant	
  
positive	
   correlation	
   with	
   TC	
   (p<0.01),	
   LDL	
   (p<0.01),	
   TG	
   (p<0.05)	
   in	
   both	
   the	
  
group	
   whereas	
   HbA1c	
   (p<0.05),	
   HDL	
   (p<0.01)	
   only	
   in	
   female	
   patients.	
   PPG	
  
showed	
  a	
  positive	
  correlation	
  with	
  HbA1c	
  (p<0.05)	
  only	
  in	
  females.	
  Fasting	
  blood	
  
glucose	
  showed	
  significant	
  positive	
  correlation	
  with	
  TC	
  (p<0.05),	
  HbA1c	
  (p<0.01)	
  
in	
  females	
  and	
  TC	
  (p<0.01),	
  HbA1c	
  (p<0.05)	
  in	
  males,	
  whereas	
  correlation	
  of	
  HDL	
  
with	
  LDL	
  was	
  negative	
  (p<0.01)	
   in	
  both.	
  This	
   study	
  underlines	
  the	
  need	
  for	
   the	
  
further	
  investigations	
  in	
  India	
  through	
  longitudinal	
  and	
  cohort	
  study	
  to	
  establish	
  
the	
   association	
   between	
   poor	
   glycemic	
   control	
   and	
   dyslipidemia.	
   It	
   also	
  
highlights	
  that	
  the	
  subjects	
  should	
  undergo	
  a	
  significant	
   lifestyle	
  change,	
  which	
  
should	
  include	
  a	
  better	
  exercise	
  regimen,	
  and	
  their	
  diet	
  should	
  have	
  the	
  correct	
  
balance	
  of	
  carbohydrate,	
  fat	
  and	
  protein	
  (a	
  diabetic	
  diet).	
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Thermal	
   photo-­‐physiological	
  Symbiodinium	
  
spp.	
   and	
   antioxidant	
   responses	
   in	
  
pocilloporids	
   with	
   different	
   thermal	
  
histories	
  from	
  Hawaii	
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ABSTRACT	
  
The	
   heat	
   stress	
   response	
   of	
   photosystem	
   II	
   (PSII)	
   in	
   the	
   algal	
   symbionts	
  
(Symbiodinium	
   spp.)	
   and	
  antioxidant	
  activities	
  of	
  Pocillopora	
  damicornis	
   and	
  P.	
  
meandrina	
  exposed	
  to	
  different	
  thermal	
  regimes	
  near	
  a	
  thermal	
  outfall	
  in	
  Hawaii	
  
were	
   investigated	
   using	
   pulse-­‐amplitude-­‐modulated	
   fluorometry,	
   ELISA	
   for	
  
catalase	
  and	
  the	
  ferric	
  reducing	
  antioxidant	
  potential	
  (FRAP)	
  assay.	
  Experimental	
  
exposure	
  to	
  elevated	
  temperatures	
  (29,	
  30,	
  31,	
  32	
  and	
  33oC)	
  over	
  a	
  period	
  of	
  5	
  
days	
   revealed	
   significant	
   differences	
   in	
   chlorophyll	
   a	
   fluorescence	
   parameters	
  
between	
  P.	
  meandrina	
  at	
  outfall	
  versus	
  control	
  sites,	
  and	
  between	
  P.	
  meandrina	
  
and	
  P.	
  damicornis	
  in	
  32	
  and	
  33oC	
  treatments.	
  Light	
  levels	
  at	
  the	
  sampling	
  points	
  
were	
   1000	
   –	
   1500	
   and	
   25-­‐60	
   µmol	
   quanta	
  m-­‐2	
   s-­‐1	
   in	
   the	
   morning	
   (0800)	
   and	
  
during	
  the	
  afternoon	
  (12:00	
  and	
  16:00	
  hrs),	
  respectively.	
  Declines	
  in	
  PSII	
  activity	
  
of	
  P.	
  meandrina	
   at	
   control	
   sites	
   occurred	
   earlier	
   and	
   to	
  a	
   greater	
  degree	
   than	
  
those	
  from	
  outfall	
  sites,	
  as	
  well	
  as	
  those	
  from	
  P.	
  damicornis	
  at	
  a	
  nearby	
  reef	
  flat.	
  
Genetic	
   differences	
   in	
   Symbiodinium,	
   characterized	
   by	
   denaturing	
   gradient	
   gel	
  
electrophoresis	
   (DGGE)	
   of	
   the	
   Internal	
   Transcribed	
   Spacer-­‐2	
   (ITS-­‐2)	
   region	
   of	
  
nuclear	
   ribosomal	
   DNA	
   revealed	
   that	
   P.	
   meandrina	
   contained	
   the	
   same	
   ITS-­‐2	
  
symbionts	
  at	
  both	
  control	
  and	
  outfall	
  sites,	
  but	
  different	
  symbionts	
  from	
  those	
  
found	
   in	
   P.	
   damicornis	
   on	
   the	
   reef	
   flat.	
   At	
   the	
   outfall	
   site,	
   antioxidant	
  
concentrations	
  were	
   highest	
   in	
   the	
  morning	
   for	
   both	
   coral	
   species,	
   but	
   at	
   the	
  
control	
   site	
   there	
  was	
  no	
  change	
   through	
   the	
  day	
   for	
  P.	
  meandrina.	
   This	
  work	
  
demonstrates	
  that	
  the	
  thermal	
  response	
  of	
  PSII	
  in	
  Symbiodinium	
  and	
  antioxidant	
  
levels	
   vary	
   depending	
   on	
   prior	
   thermal	
   history,	
   indicating	
   that	
   acclimatization	
  
plays	
  an	
  important	
  role	
  in	
  determining	
  thermotolerance.	
  However,	
  the	
  capacity	
  
for	
   these	
   corals	
   to	
   respond	
   to	
   different	
   temperatures	
   by	
   hosting	
   different	
  
symbionts,	
  as	
  was	
  the	
  case	
  for	
  P.	
  damicornis,	
  indicates	
  that	
  community	
  shifts	
  in	
  
Symbiodinium	
   may	
   also	
   be	
   an	
   important	
   response	
   to	
   higher	
   temperatures.	
  
Together,	
   these	
   findings	
   suggest	
   the	
   possibility	
   for	
   some	
   coral	
   species	
   to	
  
compensate	
  for	
  increasing	
  thermal	
  stress	
  due	
  to	
  global	
  warming.	
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ABSTRACT	
  
The	
  search	
  for	
  novel	
  biomarkers	
  and	
  therapeutics	
  is	
  one	
  of	
  the	
  prime	
  focuses	
  of	
  
cancer	
   research.	
   With	
   increasing	
   clinical	
   and	
   screening	
   challenges,	
   cancer	
  
research	
   is	
   becoming	
   more	
   focused	
   on	
   early	
   cancer	
   detection	
   to	
   provide	
  
opportunities	
   for	
   prompt	
   interventions	
   and	
   therapies	
   at	
   early	
   stages	
   of	
   the	
  
cancer,	
  leading	
  to	
  a	
  higher	
  potential	
  for	
  recovery	
  and	
  survival	
  of	
  patients.	
  Along	
  
the	
   same	
   quest,	
   cytoglobin	
   has	
   positively	
   been	
   reviewed	
   for	
   its	
   function.	
  
Cytoglobin	
  (Cygb),	
  a	
  ubiquitously	
  expressed	
  cytoplasmic	
  protein	
  is	
  known	
  for	
  its	
  
dynamic	
  response	
  in	
  several	
  insults	
  such	
  as	
  fibrosis,	
  oxidative	
  stress	
  and	
  hypoxia.	
  	
  
Recently,	
  it	
  has	
  been	
  reported	
  that	
  the	
  expression	
  of	
  Cygb	
  is	
  down	
  regulated	
  in	
  
several	
   malignancies	
   and	
   its	
   induced	
   over-­‐expression	
   has	
   decreased	
   the	
  
proliferative	
   characteristics	
   of	
   cancer	
   cells.	
   Consequently,	
   an	
   up-­‐regulation	
   of	
  
Cygb	
  reveals	
  tumour	
  suppressor	
  ability.	
  Furthermore,	
  the	
  expression	
  of	
  Cygb	
   is	
  
controlled	
  by	
  methylation	
  of	
  the	
  CpG	
  Island	
  of	
  its	
  promoter	
  region.	
  Interestingly,	
  
differences	
  in	
  hypermethylation	
  levels	
  have	
  been	
  observed	
  in	
  different	
  stages	
  of	
  
cancer,	
   namely	
   lung	
   adenocarcinoma	
   and	
   lung	
   squamous	
   cell	
   carcinoma.	
  	
  
However,	
   no	
   significance	
   data	
  was	
   obtained	
   and	
   this	
   relationship	
   still	
   remains	
  
ambiguous.	
   Inducing	
  our	
  attentions	
  and	
   interests,	
  these	
  reports	
   form	
  the	
  basis	
  
of	
  our	
  proposed	
  study	
   in	
  the	
  search	
  of	
  the	
  role	
  of	
  cytoglobin	
  in	
  carcinogenesis.	
  
Our	
  main	
  focus	
  is	
  to	
  explore	
  its	
  potential	
  function	
  as	
  a	
  biomarker	
  to	
  differentiate	
  
between	
  different	
  stages	
   in	
   carcinogenesis,	
   thus	
  providing	
  better	
  strategies	
  for	
  
cancer	
  therapy.	
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  primates	
  through	
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  supply	
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  breeder	
  to	
  laboratory	
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  Baboo1,	
  MA	
  Griffiths1	
  
	
  
ABSTRACT	
  
It	
  is	
  well	
  established	
  that	
  the	
  application	
  of	
  positive	
  reinforcement	
  training	
  (PRT)	
  
can	
   do	
  much	
   to	
   reduce	
   the	
   impact	
   of	
   scientific	
   and	
   husbandry	
   procedures	
   on	
  
research	
  animals	
  including	
  non-­‐human	
  primates.	
  For	
  long-­‐term	
  studies,	
  the	
  time	
  
investment	
   in	
   training	
   is	
   easily	
   accommodated,	
   but	
   short-­‐term	
   studies	
   (e.g.	
  
toxicology)	
  may	
  only	
  last	
  a	
  few	
  weeks	
  and	
  training	
  would	
  add	
  disproportionately	
  
to	
  the	
  total	
  study	
  time	
  and	
  hence,	
  the	
  accumulation	
  of	
  contingent	
  suffering.	
  At	
  
Bioculture,	
  where	
  we	
   breed	
   long-­‐tailed	
  macaques	
   (Macaca	
   fascicularis)	
   of	
   the	
  
highest	
  health	
  and	
  welfare	
  standard	
  for	
  use	
  in	
  research,	
  we	
  began	
  an	
  extensive	
  
and	
  intensive	
  program	
  of	
  PRT	
  across	
  our	
  18,000	
  animals	
  in	
  2009.	
  We	
  aim	
  to	
  train	
  
animals	
  as	
  preparation	
  both	
   for	
  general	
  aspects	
  of	
   laboratory	
   life	
  as	
  well	
  as	
  to	
  
meet	
   specific	
   requests	
   of	
   end-­‐users.	
  We	
   believe	
   that	
   incorporating	
   PRT	
   in	
   our	
  
routine	
  activities	
   helps	
  Refine	
  animal	
   health	
   and	
  husbandry	
   procedures,	
   but	
   it	
  
also	
  helps	
  researchers	
  in	
  efforts	
  to	
  minimize	
  costs	
  to	
  the	
  animal	
  across	
  its	
  whole	
  
lifetime,	
   when	
   addressing	
   the	
   harm:	
   benefit	
   analysis	
   of	
   their	
   program	
   of	
  
research.	
   This	
   presentation	
   will	
   outline	
   the	
   Bioculture	
   training	
   program	
   and	
  
address	
  challenges	
  and	
  successes	
  through	
  the	
  illustration	
  of	
  results	
  of	
  a	
  series	
  of	
  
training	
  studies.	
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Antioxidant	
   responses	
   and	
   variable	
  
bleaching	
   pattern	
   in	
   Acropora	
   muricata	
  
colonies	
  from	
  differential	
  light	
  and	
  thermal	
  
regimes	
  
	
  
YD	
  Louis1,	
  A	
  Gopeechund1,2,	
  D	
  Kaullysing3,	
  T	
  Bahorun2,	
  SD	
  Dyall1,	
  R	
  
Bhagooli3	
  
	
  
ABSTRACT	
  
Bleaching	
   of	
  Acropora	
  muricata	
  has	
   been	
   observed	
   in	
   reef	
   flat	
   (RF)	
   but	
  not	
   in	
  
near	
  coast	
  (NC)	
  colonies	
  at	
  Belle	
  Mare,	
  Mauritius.	
  Differential	
  susceptibility	
  of	
  RF	
  
and	
  NC	
   to	
  oxidative	
  stress	
  originating	
  from	
  thermal	
   stress	
  might	
  be	
  one	
  of	
   the	
  
possible	
   reasons	
   behind	
   this	
   variable	
   bleaching	
   pattern	
   within	
   this	
   coast-­‐reef	
  
scale.	
  The	
  aim	
  of	
  this	
  study	
  was	
  to	
  compare	
  in	
  summer	
  and	
  winter	
  2014;	
  the	
  sea	
  
temperature	
  (ST)	
  and	
  light	
  intensity	
  at	
  NC	
  and	
  RF	
  stations,	
  total	
  phenolic	
  content	
  
(TPC),	
  the	
  antioxidant	
  activity	
  (AA)	
  of	
  RF	
  and	
  NC	
  colonies	
  and	
  to	
  assess	
  the	
  in	
  situ	
  
photo-­‐physiological	
   parameters	
   of	
   inhospite	
   photosynthetic	
   symbionts	
  
(commonly	
   called	
   zooxanthellae).	
   The	
   Folin–Ciocalteu	
   (F–C)	
   assay	
  was	
   used	
   to	
  
quantify	
   TPC	
   and	
   three	
   assays	
   were	
   used	
   to	
   determine	
   TAC	
   -­‐	
   2,2-­‐diphenyl-­‐
picrylhydrazyl	
   (DPPH),	
  Trolox	
  Equivalent	
  Antioxidant	
  Capacity	
  (TEAC)	
  and	
  Ferric	
  
Reducing	
   Antioxidant	
   Power	
   (FRAP)	
   assays.	
   Photo-­‐physiological	
   parameters	
   of	
  
zooxanthellae	
   were	
   measured	
   with	
   a	
   Diving-­‐Pulse-­‐Amplitude-­‐Modulated	
  
Fluorometer	
  (D-­‐PAM).	
  Both	
  stations	
  experienced	
  maximum	
  summer	
  ST	
  of	
  30.5oC	
  
but	
  daily	
  ST	
  fluctuations	
   in	
  summer	
  and	
  winter	
  2014	
  were	
  higher	
   in	
  NC	
  station	
  
(3-­‐5oC)	
   compared	
   to	
   RF	
   station	
   (1-­‐1.5oC).	
   RF	
   station	
   experienced	
   higher	
   light	
  
intensity	
   both	
   in	
   summer	
   (11,600	
   lux/ft2)	
   and	
  winter	
   (5,000	
   lux/ft2).	
   Relatively	
  
higher	
  levels	
  of	
  TPC	
  and	
  AA	
  were	
  recorded	
  in	
  NC	
  colonies	
  compared	
  to	
  bleaching	
  
susceptible	
   RF	
   colonies.	
   Photo-­‐physiological	
   data	
   revealed	
   relatively	
   lower	
  
summer	
   rETRm	
   and	
   NPQm	
  of	
   RF	
   colonies	
   at	
   higher	
   light	
   intensities.	
   Together,	
  
these	
   findings	
   on	
   TPC,	
   AA	
   and	
   photo-­‐physiological	
   responses	
   may	
   possibly	
  
suggest	
   that	
   RF	
   colonies	
   tend	
   to	
   be	
   more	
   susceptible	
   to	
   oxidative	
   stress	
  
compared	
  to	
  NC	
  colonies	
  and	
  thus	
  possibly	
  explain	
  such	
  bleaching	
  variability	
  at	
  a	
  
coast-­‐reef	
  scale.	
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  &	
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   probiotic	
   properties	
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   Acid	
  
Bacteria	
  from	
  effluent	
  of	
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  dairy	
  processing	
  
plant	
  in	
  Mauritius	
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  Boubadoor1,	
  M	
  Ranghoo-­‐Sanmukhiya1,	
  H	
  Neetoo1	
  
	
  
ABSTRACT	
  
Probiotics	
   are	
   live	
  microorganisms	
   that	
   have	
   beneficial	
   effects	
   on	
   their	
   host’s	
  
health.	
   Heightened	
   awareness	
   of	
   the	
   health-­‐promoting	
   properties	
   of	
   these	
  
microorganisms	
   has	
  encouraged	
  consumers	
  worldwide	
   to	
   increase	
   their	
   intake	
  
of	
  probiotic	
  cultures	
  in	
  the	
  diet.	
  In	
  recent	
  years,	
  Lactic	
  acid	
  bacteria	
  (LAB),	
  which	
  
are	
  generally	
  recognized	
  as	
  safe	
  (GRAS)	
  organisms,	
  have	
  become	
  well	
  known	
  as	
  
probiotics.	
  Dairy	
  waste	
  or	
  by-­‐product	
  is	
  a	
  rich	
  source	
  of	
  LAB.	
  The	
  main	
  objective	
  
of	
   this	
   study	
   was	
   to	
   isolate	
   LAB	
   from	
   the	
   effluents	
   of	
   an	
   industrial	
   dairy	
  
processing	
   plant	
   and	
   to	
   evaluate	
   the	
   probiotic	
   potential	
   of	
   the	
   isolate.	
   Briefly,	
  
LAB	
   was	
   isolated	
   by	
   spread	
   plating	
   the	
   sample	
   on	
   modified	
   de	
   Man	
   Rogosa	
  
Sharpe	
  (MRS)	
  medium	
  followed	
  by	
  incubation	
  at	
  37°C	
  for	
  120	
  hours.	
  The	
  isolate	
  
(IN1)	
  was	
   then	
   subjected	
   to	
  biochemical	
   tests	
   such	
   as	
   carbohydrate	
   utilization	
  
tests	
   for	
   confirmation.	
   The	
   probiotic	
   property	
   of	
   the	
   isolate	
  was	
   evaluated	
   by	
  
characterizing	
   its	
   acid	
  and	
  bile	
   tolerances,	
  establishing	
   its	
   antimicrobial	
   activity	
  
as	
  well	
   as	
   its	
   antibiotic	
   resistance	
  pattern.	
   Finally,	
  molecular	
   identification	
  was	
  
carried	
   out	
   through	
   amplification	
   of	
   16S	
   ribosomal	
   DNA	
   (rDNA)	
   and	
   16S	
  
sequencing.	
   Based	
   on	
   the	
  microscopic	
   observation	
   and	
   biochemical	
   tests,	
   IN1	
  
was	
  identified	
  as	
  a	
  coccobacillus	
  able	
  to	
  metabolize	
  maltose,	
  lactose	
  and	
  sucrose	
  
but	
  unable	
  to	
  metabolize	
  arabinose,	
  rhamnose,	
  manitol,	
  sorbitol	
  and	
  ribose.	
   In	
  
addition,	
   IN1	
   produced	
   gas	
   from	
   glucose.	
   It	
   tolerated	
   only	
   4%	
   NaCl	
  
concentrations	
   and	
   only	
   grew	
   at	
   37°C.	
   The	
   isolate	
   exhibited	
   resistance	
   to	
  
stomach	
  pH	
  (pH	
  3.0)	
  and	
  tolerance	
  against	
  0.3%	
  bile.	
  The	
  isolate	
  also	
  displayed	
  
antimicrobial	
  activity	
  against	
  Escherichia	
  coli	
  and	
  Staphylococcus	
  aureus	
  and	
  was	
  
resistant	
   to	
   ampicillin,	
   erythromycin,	
   streptomycin	
   and	
   tetracycline.	
   All	
   the	
  
aforementioned	
   phenotypic	
   characteristics	
   were	
   consistent	
   with	
   those	
   of	
  
probiotic	
   cultures.	
   16S	
   rDNA	
   polymerase	
   chain	
   reaction	
   and	
   16S	
   sequencing	
  
revealed	
   the	
   organism	
   to	
   be	
  Leuconostoc	
   mesenteroides.	
   Taken	
   together,	
   this	
  
study	
  shows	
  that	
  dairy	
  plant	
  effluent	
   is	
  a	
  source	
  of	
  probiotic	
  LAB	
  and	
  points	
  to	
  
its	
  potential	
  as	
  a	
  valuable	
  by-­‐product	
  of	
  milk	
  processing.	
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ABSTRACT	
  
One	
  of	
  the	
  growing	
  concerns	
  to	
  the	
  world	
  today	
  is	
  climate	
  change,	
  which	
  does	
  
not	
   only	
   affects	
   the	
   natural	
   environment	
   in	
   multiple	
   ways	
   but	
   also	
   adversely	
  
impacts	
  human	
  health.	
  Climate	
  change	
  is	
  primarily	
  attributed	
  to	
  global	
  warming,	
  
which	
   is	
   caused	
   by	
  emissions

	
  
of	
   carbon	
   in	
   the	
  atmosphere.	
   A	
  major	
   source	
   of	
  

these	
  emissions,	
  which	
  has	
  also	
  been	
  growing	
  since	
  the	
  industrial	
  times,
	
  
is	
  in	
  the	
  

form	
   of	
   human	
   activity.	
   In	
   their	
   daily	
   lives,	
   human	
   beings	
   contribute	
   to	
   the	
  
growing	
  carbon	
  emissions	
  through	
  four	
  main	
  sources

	
  
namely,	
  household	
  energy	
  

use,	
   travel,	
   diet	
   and	
   lifestyle.	
   In	
   order	
   to	
   reduce	
   these	
   emissions	
   and	
   to	
  
eventually	
   improve	
  human	
  and	
  environmental	
  health,	
   it	
  becomes	
   important	
  to	
  
investigate	
  the	
  significance	
  of	
  these	
  four	
  sources	
  towards	
  carbon	
  emissions.	
  For	
  
this,	
  a	
  recognized	
  technique	
  known	
  as	
  carbon	
  footprint	
  analysis

	
  
could	
  be	
  used,	
  

which	
   quantifies	
   and	
   studies	
   carbon	
   emissions.	
   This	
   paper	
   adopts	
   the	
   carbon	
  
footprint	
   analysis	
   technique	
   to	
   investigate	
   the	
   carbon	
   emissions	
   of	
   human	
  
beings	
  during	
  their	
  daily	
  activities	
  and	
  discusses	
  the	
  potential	
  of	
  this	
  technique	
  
towards	
   improvement	
   of	
   human	
   and	
   environmental	
   health.	
   Through	
   a	
   survey	
  
conducted	
   at	
   the	
  University	
   of	
   Technology	
  Mauritius,	
   data	
   related	
   to	
   the	
   four	
  
identified	
  sources	
  of	
  carbon	
  emissions	
  of	
  an	
  individual	
  were	
  gathered	
  via	
  use	
  of	
  
a	
  questionnaire.	
   The	
  participants	
  of	
   the	
   survey	
  were	
  administrative	
  employees	
  
and	
   academics	
   of	
   the	
   university;	
   83	
   staff	
   out	
   of	
   a	
   total	
   population	
   of	
   160	
  
personnel	
  voluntarily	
  participated	
  in	
  the	
  study.	
  The	
  process	
  involved	
  getting	
  the	
  
targeted	
  population	
  to	
   individually	
   fill-­‐in	
  the	
  questionnaire	
  before	
  checking	
  the	
  
validity	
   of	
   each	
   questionnaire.	
   At	
   the	
   end	
   of	
   the	
   data	
   collection	
   process,	
   the	
  
annual	
   carbon	
   footprint	
   of	
   each	
   participant	
  was	
   calculated	
   via	
   the	
   use	
   of	
   two	
  
online	
  calculators	
  namely	
  from	
  Carbon	
  Footprint

	
  
and	
  Carbon	
  Story.	
  These	
  results	
  

were	
  then	
  further	
  analyzed	
  statistically	
  using	
  SPSS.	
  From	
  the	
  conducted	
  survey,	
  
the	
  average	
  annual	
  carbon	
  footprint	
  of	
  administrative	
  staff	
  and	
  academics	
  were	
  
6.25	
  metric	
   tons	
  of	
  CO2e	
  (MtCO2e)	
  and	
  7.93	
  MtCO2e	
  respectively.	
   The	
   results	
  

depict	
   a	
   relatively	
   higher	
   carbon	
   footprint	
   for	
   academics,	
   which	
   were	
   also	
  
earning	
   a	
   higher	
   average	
   income	
   than	
   administrative	
   staff.	
   This	
   result	
   was	
  
possibly	
  due	
  to	
   the	
   relationship	
  between	
   income	
  and	
  better	
  standard	
  of	
   living,	
  
which	
   is	
   positively	
   associated	
   with	
   higher	
   energy	
   consumption

	
  
and	
   carbon	
  

emissions.	
  Furthermore,	
  carbon	
  footprint	
  analysis	
  of	
  the	
  four	
  primary	
  sources	
  of	
  
carbon	
   emissions	
   showed	
   that	
   the	
   highest	
   average	
   annual	
   carbon	
   footprint	
   of	
  
the	
   employees	
   were	
   for	
   travel	
   and	
   lifestyle	
   emitting	
   2.63	
   MtCO2e	
   and	
   2.50	
  
MtCO2e	
   respectively.	
   Carbon	
   emissions	
   from	
   travel	
  were	
  mainly	
   from	
   car	
   and	
  

buses	
   representing	
   1.49	
   MtCO2e	
   and	
   0.69	
   MtCO2e	
   respectively,	
   which	
  

highlights	
   the	
   predominant	
   adoption	
   of	
   cars	
   over	
   buses	
   as	
  mode	
   of	
   travel	
   by	
  
employees	
  within	
   the	
   institution.	
  On	
   the	
   other	
   hand,	
   the	
   carbon	
   footprint	
   for	
  
diet	
  and	
  household	
  energy	
  use	
  were	
  relatively	
  lower	
  with	
  0.74	
  MtCO2e	
  and	
  0.62	
  
MtCO2e	
  respectively.	
  Overall,	
  the	
  average	
  carbon	
  footprint	
  of	
  all	
  the	
  employees	
  

within	
   the	
   tertiary	
   education	
   institution	
   was	
   6.49	
   MtCO2e	
   representing	
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approximately	
   twice	
   the	
   per	
   capita	
   carbon	
   emissions	
   of	
  Mauritius,	
   which	
   was	
  
3.20	
  MtCO2e.	
   Using	
   carbon	
   footprint	
   analysis,	
   this	
   study	
  was	
   able	
   to	
   quantify	
  

the	
  key	
  sources	
  of	
  carbon	
  emissions	
  during	
  the	
  daily	
  activities	
  of	
  human	
  beings	
  
and	
  prioritize	
  areas	
  for	
  carbon	
  emissions	
  reduction.	
  This	
  prioritization	
  process	
  is	
  
important	
  so	
  that	
  relevant	
  stakeholders	
  can	
  better	
  focus	
  mitigation	
  actions	
  so	
  as	
  
to	
   efficiently	
   reduce	
   carbon	
   emissions	
   from	
   human	
   activities.	
   As	
   such,	
   carbon	
  
footprint	
  analysis	
  does	
  not	
  only	
  help	
  to	
  calculate	
  and	
  analyze	
  carbon	
  emissions,	
  
but	
   is	
   also	
   a	
   tool	
   to	
   raise	
   awareness	
   on	
   carbon	
   emissions	
   reduction	
   so	
   as	
   to	
  
eventually	
  improve	
  human	
  and	
  environmental	
  health.	
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   and	
   human	
   health	
  
perspective	
  
	
  
Y	
  Beeharry1,	
  C	
  Bokhoree1,	
  R	
  Bhagooli2,	
  T	
  Makoondlall-­‐Chadee1	
  
	
  
ABSTRACT	
  
Coastal	
   zones	
   are	
   essential	
   areas	
   hosting	
   economic,	
   social	
   and	
   environmental	
  
interactions.	
   Globally,	
   owing	
   to	
   human	
   development	
   and	
   the	
   growing	
  
population,	
  coastal	
  zones	
  have	
  been	
  altered	
  from	
  being	
  rampant	
  to	
  damaged	
  or	
  
even	
   irreversible	
  unproductive	
  environment.	
  Environmental	
   impacts	
   caused	
  by	
  
human	
  development	
  has	
  unfortunately	
  been	
  amplified	
  by	
  the	
  effects	
  of	
  climate	
  
change	
  and	
  sea	
  level	
  rise	
  over	
  temporal	
  and	
  spatial	
  scales,	
  posing	
  human	
  health	
  
risks	
  to	
  coastal	
  communities	
  and	
  the	
  population	
  at	
  large	
  especially	
  for	
  members	
  
states	
   of	
   SIDS.	
   Vulnerability	
   Index	
   (VI)	
   consists	
   of	
   quantitative	
   indicators	
   to	
  
measure	
   the	
  exposure	
  of	
  a	
  population	
   to	
   some	
  hazard.	
  There	
  exists	
  a	
  series	
  of	
  
Vulnerability	
  Index	
  for	
  the	
  assessment	
  of	
  different	
  criteria	
  widely	
  used	
  globally.	
  
However,	
   literature	
   has	
   demonstrated	
   that	
   VI	
   of	
   coastal	
   zones	
   from	
   an	
  
environmental	
  and	
  human	
  health	
  perspective	
  does	
  not	
  potentially	
  exist.	
  Hence,	
  
this	
  study	
  aims	
  at	
  developing	
  a	
  VI	
   that	
  takes	
   into	
   consideration	
   the	
   impacts	
  of	
  
human	
   activities	
   and	
   climate	
   change	
   on	
   the	
   environment	
   and	
   human	
   health	
  
coupled	
  with	
  a	
   Coastal	
   Vulnerability	
   Index	
   (CVI).	
   As	
   a	
   preliminary	
   outcome,	
   to	
  
assess	
  the	
  environmental	
  impacts	
  of	
  the	
  coastal	
  zones,	
  the	
  CVI	
  is	
  being	
  used	
  for	
  
this	
  study.	
  The	
  coastal	
  zones	
  of	
  the	
  district	
  of	
  Black	
  River	
  found	
  on	
  the	
  Western	
  
coast	
  of	
  Mauritius	
  Island	
  was	
  assessed	
  because	
  of	
  the	
  prevailing	
  socio-­‐economic	
  
activities	
   and	
   its	
   natural	
   characteristics.	
   The	
   survey	
   was	
   carried	
   out	
   among	
  
coastal	
   experts	
  well	
   versed	
  with	
   the	
   coastal	
   zone	
   of	
  Black	
   River.	
   The	
   obtained	
  
data	
  was	
   then	
  aggregated,	
  and	
   the	
  CVI	
  and	
  CVI	
   related	
   to	
  Sea	
  Level	
  Rise	
   (SLR)	
  
were	
   calculated.	
   The	
   CVI	
   and	
   CVI	
   (SLR)	
   obtained	
   for	
   Black	
   River	
   coastal	
   zone	
  
were	
   4.68,	
   4.43,	
   4.25,	
   2.43,	
   4.5	
   and	
   4.28	
   for	
   coastal	
   erosion,	
   flooding	
   due	
   to	
  
storm	
  surge,	
  inundation,	
  salt	
  water	
  intrusion	
  to	
  groundwater	
  resources	
  and	
  salt	
  
water	
  intrusion	
  to	
  river/estuary,	
  respectively.	
  These	
  results	
  indicate	
  that	
  physical	
  
and	
  human	
  factors	
  have	
  differently	
  impacted	
  on	
  the	
  vulnerability	
  of	
  the	
  coastal	
  
zone	
   of	
   Black	
   river.	
   However,	
   CVI	
   (SLR)	
   demonstrated	
   that	
   Black	
   River	
   coastal	
  
zone	
  is	
  highly	
  vulnerable	
  to	
  sea	
  level	
  rise.	
  The	
  fact	
  that	
  the	
  coastal	
  zone	
  of	
  Black	
  
River	
   is	
  highly	
   vulnerable	
   to	
   climatic	
   changes,	
   it	
   is	
   obvious	
   that	
   environmental	
  
and	
  human	
  health	
  will	
  be	
  directly	
  or	
  indirectly	
  affected.	
  Therefore,	
  it	
  is	
  essential	
  
that	
  there	
  is	
  an	
  aggregated	
  VI	
  measuring	
  impacts	
  on	
  environmental	
  and	
  human	
  
health	
  issues	
  within	
  coastal	
  zones.	
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ABSTRACT	
  
In	
  the	
  captive	
  breeding	
  of	
  primates	
   ‘weaning’	
  typically	
  refers	
  to	
  the	
  removal	
  of	
  
infants	
   from	
   their	
   mothers;	
   not	
   necessarily	
   equating	
   to	
   the	
   natural	
   weaning	
  
process	
   by	
  which	
   an	
   infant	
   gradually	
   becomes	
   nutritionally	
   independent	
   of	
   its	
  
mother.	
  The	
  literature	
  contains	
  many	
  examples	
  of	
  the	
  potential	
  negative	
  effects	
  
of	
  early	
  weaning	
   though	
   little	
   is	
   known	
   of	
   the	
   consequences	
  of	
   later	
  weaning.	
  
Periodic	
  weaning	
  in	
  breeding	
  facilities	
  frequently	
  results	
  in	
  merging	
  infants	
  from	
  
different	
  breeding	
  groups	
  in	
  to	
  peer	
  groups.	
  At	
  bioculture	
  weaning	
  has	
  typically	
  
occurred	
   at	
   around	
   12	
   months	
   of	
   age,	
   however	
   a	
   revised	
   strategy	
   of	
   later	
  
weaning	
  (about	
  18	
  months	
  old)	
  was	
  accompanied	
  by	
  an	
  increase	
  in	
  aggression.	
  
To	
   examine	
   whether	
   group	
   composition	
   and	
   the	
   age	
   at	
   weaning	
   influenced	
  
aggression	
   rates	
  we	
  examined	
  566	
  groups	
  (10181	
  animals:	
  4801	
  females,	
  5380	
  
males)	
   weaned	
   over	
   a	
   three-­‐year	
   period	
   (March	
   2008-­‐March	
   2011).	
   Analyses	
  
indicated	
   that	
  more	
   aggression	
   occurred	
  when	
   animals	
  were	
  older	
  at	
  weaning	
  
(p=0.000)	
   and	
   that	
   there	
   were	
   significant	
   effects	
   on	
   aggression	
   resulting	
   from	
  
the	
  number	
  of	
   subgroups	
   per	
   group	
   (p=0.03),	
   the	
  number	
  of	
  males	
  per	
  group	
  
(p=0.000)	
   and	
   a	
   significant	
   interaction	
   between	
   the	
   age	
   at	
   weaning	
   and	
   the	
  
number	
  of	
   subgroups	
   (p=0.002).	
   These	
   results	
  have	
  enabled	
   the	
   fine-­‐tuning	
  of	
  
the	
   weaning	
   process	
   at	
   bioculture	
   with	
   the	
   aim	
   of	
   minimizing	
   the	
   risks	
   of	
  
aggression	
  and	
  thereby	
  improving	
  primate	
  welfare.	
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ABSTRACT	
  
Coral	
  cell	
  aggregates	
  can	
  be	
  used	
  as	
  a	
  miniaturized	
  model	
  for	
  testing	
  the	
  effect	
  
of	
  thermal	
  stress	
  and	
  the	
  toxicity	
  of	
  various	
  chemical	
  stressors.	
  The	
  dissociated	
  
coral	
  cells	
  aggregates	
  are	
  also	
  referred	
  to	
  as	
  coral	
  tissue	
  balls.	
  Under	
  laboratory	
  
conditions,	
   these	
   form	
   spherical	
   bodies,	
   which	
   rotate	
   by	
   ciliary	
   movement.	
  
When	
   exposed	
   to	
   stress	
   conditions,	
   thermal	
   and/or	
   chemical,	
   the	
   coral	
   cell	
  
aggregates	
  stop	
  rotating	
  and	
  disintegrate	
  by	
  a	
  release	
  of	
  the	
  zooxanthellae	
  and	
  
coral	
   tissue	
   cells.	
   In	
   this	
   study,	
   the	
   effect	
   of	
   one	
   sponge	
   (Adocia	
   sp.)	
   and	
   one	
  
ascidian	
   (Didemnum	
  molle)	
   crude	
   extracts	
  were	
   tested	
   on	
   the	
   density	
   of	
   coral	
  
cell	
   aggregates	
   from	
   two	
   reef-­‐building	
   corals,	
   namely,	
  Acropora	
  muricata	
   and	
  
Pocillopora	
   damicornis.	
   These	
   coral	
   cell	
   aggregates	
   were	
   prepared	
   using	
   the	
  
protocol	
   of	
  Nesa	
  and	
  Hidaka	
   (2008).	
   This	
   study	
   investigated	
   the	
   effects	
   of	
   the	
  
sponge	
  and	
  ascidian	
  crude	
  extracts	
  at	
  different	
  concentrations	
  (0,	
  50,	
  100,	
  and	
  
200	
  μg/ml)	
  on	
  the	
  density	
  of	
  the	
  coral	
  cell	
  aggregates	
  at	
  different	
  time	
  intervals	
  
(0,	
  10,	
  60,	
  120	
  minutes)	
  and	
  temperatures	
  (23ºC	
  and	
  30ºC).	
  It	
  was	
  observed	
  that	
  
the	
  presence	
  of	
  D.	
  molle	
  extract	
  affected	
  the	
  density	
  of	
  coral	
  cell	
  aggregates	
  for	
  
the	
   two	
   coral	
   species	
   at	
   all	
   concentrations	
   except	
   in	
   the	
   controls	
   (0μg/ml)	
  
indicating	
  a	
  high	
  toxicity	
  of	
  D.	
  molle	
  on	
  the	
  coral	
  cell	
  aggregates.	
  D.	
  molle	
  extract	
  
thus	
   had	
   the	
  highest	
   toxicity	
  on	
   the	
   tested	
  coral	
   species	
   by	
   causing	
   a	
  massive	
  
clumping	
  of	
  the	
  zooxanthellae	
  and	
  coral	
  cells	
  and	
  thus	
  completely	
  inhibiting	
  the	
  
formation	
  of	
  the	
  spherical	
  bodies	
  at	
   the	
   start	
  of	
  the	
  experiment.	
  An	
   increasing	
  
concentration	
   of	
   Adocia	
   sp.	
   extract	
   generally	
   caused	
   an	
   increased	
   negative	
  
effect	
  on	
  the	
  density	
  of	
  the	
  coral	
  cell	
  aggregates.	
  Increased	
  exposure	
  to	
  thermal	
  
stress	
  and/or	
  chemical	
  extract	
  over	
  time	
   indicated	
  an	
   increased	
  negative	
  effect	
  
on	
   the	
   density	
  of	
   the	
   coral	
   cell	
   aggregates.	
   A	
   higher	
   temperature	
  of	
  30°C	
  also	
  
affected	
  the	
  density	
  of	
  the	
  coral	
  cell	
  aggregates	
  from	
  both	
  species	
  of	
  corals,	
  as	
  
compared	
   to	
   the	
   control	
   temperature	
   of	
   23ºC.	
   The	
   observed	
   toxicity	
   of	
   the	
  
sponge	
   and	
   ascidian	
   extracts	
   on	
   the	
   density	
   of	
   the	
   coral	
   cell	
   aggregates	
  may	
  
suggest	
   a	
   physiological	
   damage	
   at	
   the	
   level	
   of	
   the	
   zooxanthellae	
   symbiont	
  
and/or	
  coral	
  host	
  cells.	
  The	
  highest	
  toxicity	
  of	
  D.	
  molle	
  suggests	
  the	
  presence	
  of	
  
bioactive	
   substances	
   that	
   could	
   interfere	
   with	
   the	
   formation	
   of	
   the	
   spherical	
  
tissue	
  balls	
  from	
  the	
  two	
  hard	
  corals.	
  The	
  coral	
  cell	
  aggregates	
  allow	
  the	
  use	
  of	
  
less	
  tissue	
  mass	
  from	
  live	
  corals	
  and	
  could	
  also	
  be	
  used	
  as	
  a	
  model	
   to	
  test	
  the	
  
effect	
  of	
  thermal	
  stress	
  and	
  various	
  other	
  natural	
  and	
  chemical	
  extracts.	
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   comparative	
   assessment	
   of	
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   of	
  
black	
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   and	
   green	
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   on	
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induced	
  oxidative	
  stress	
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ABSTRACT	
  
Type	
   II	
   diabetes	
   mellitus,	
   characterised	
   by	
   hyperglycemia,	
   is	
   a	
   metabolic	
  
disorder	
   as	
   a	
   consequence	
   of	
   the	
   inability	
   of	
   the	
   pancreatic	
   β	
   cells	
   to	
   secrete	
  
insulin	
   to	
   counteract	
   for	
   the	
   peripheral	
   insulin	
   resistance.	
   Described	
   as	
   the	
  
inability	
  of	
  insulin	
  to	
  inhibit	
  gluconeogenesis	
  and/or	
  stimulate	
  glucose	
  uptake	
  by	
  
peripheral	
   tissues,	
   insulin	
   resistance	
   results	
   in	
   hyperglycemia.	
   The	
   sugar	
  
molecules	
   in	
   turn	
   react	
   non-­‐enzymatically	
   with	
   the	
   amino	
   groups	
   of	
   proteins	
  
leading	
  to	
  the	
  formation	
  of	
  advanced	
  glycation	
  end	
  products	
  (AGEs)	
  which	
  bind	
  
to	
  specific	
  cell	
  surface	
  receptors,	
  leading	
  to	
  oxidative	
  stress	
  due	
  to	
  production	
  of	
  
reactive	
   oxygen	
   species	
   (ROS).	
   ROS	
   in	
   turn	
   leads	
   to	
   activation	
   of	
   Mitogen-­‐
activated	
  protein	
  kinases	
  (MAPKs)	
  and	
  thus	
  NFκB,	
  which	
  subsequently	
  transcribe	
  
adhesion	
   molecules	
   and	
   proinflammatory	
   cytokines	
   that	
   mediate	
   diabetic	
  
complications.	
   Biochemical	
   and/or	
   clinical	
   approaches	
   have	
   shown	
   that	
  
supplemental	
  natural	
  antioxidants	
  modulate	
  and	
  manage	
  diabetic	
  conditions	
  but	
  
there	
   is	
   now	
   an	
  urge	
   to	
   assess	
   the	
  effect	
   of	
  natural	
   antioxidants	
   on	
   adipocyte	
  
response	
  to	
  oxidative	
  stress	
  since	
  it	
  has	
  been	
  widely	
  accepted	
  that	
  obesity	
  has	
  a	
  
role	
  to	
  play	
  in	
  the	
  development	
  of	
  type	
  II	
  diabetes.	
  The	
  aim	
  of	
  this	
  research	
  is	
  to	
  
compare	
  the	
  antioxidant	
  capacities	
  of	
  Mauritian	
  black	
  and	
  green	
  teas	
  as	
  well	
  as	
  
assess	
   their	
   effects	
   on	
  AGE	
   induced	
   oxidative	
   stress.	
   Biochemical	
   assays	
   and	
  a	
  
multi	
   antioxidant	
   assay	
   system	
   have	
   been	
   used	
   to	
   evaluate	
   the	
   antioxidant	
  
potencies	
  of	
   the	
   tea	
   samples.	
  Using	
  a	
  diabetes-­‐like	
  oxidative	
   stress	
  model,	
   the	
  
potential	
  protective	
  effect	
  of	
  the	
  black	
  and	
  green	
  teas	
  on	
  3T3-­‐L1	
  preadipocytes	
  
is	
   currently	
  being	
   investigated.	
   	
  Our	
  data	
   show	
   that	
  green	
   tea	
  has	
  higher	
   total	
  
polyphenolic	
  contents	
  as	
  well	
  as	
  better	
  antioxidant	
  activities,	
  in	
  most	
  instances,	
  
than	
   black	
   tea.	
   Non-­‐cytotoxic	
   concentrations	
   of	
   the	
   tea	
   extracts	
   have	
   been	
  
shown	
   to	
   retard	
   the	
   free	
   radical	
   induced	
   hemolysis	
   of	
   human	
   erythrocytes.	
  
These	
   prelimibary	
   data	
   point	
   out	
   that	
   tea,	
   being	
   a	
   commonly	
   consumed	
  
beverage,	
   is	
   an	
   important	
   source	
  of	
  antioxidants	
  with	
  a	
  potential	
   antioxidative	
  
role	
  at	
  the	
  adipose	
  tissue	
  level.	
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An	
   assessment	
   of	
   the	
   importance	
   of	
  
professional	
   medical	
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providing	
   psychosocial	
   support	
   to	
   clients	
  
following	
   Harm	
   Reduction	
   Strategies	
   in	
  
Mauritius	
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ABSTRACT	
  
According	
  to	
   IHRA	
   (2014),	
  harm	
  Reduction	
   strategies	
  became	
  prominent	
   in	
   the	
  
1980’s	
   as	
   a	
   response	
   to	
   various	
   transmittable	
   disease	
   across	
   the	
   world.	
   In	
  
Mauritius,	
   intravenous	
   Drug	
   Users	
   have	
   been	
   the	
  most	
   affected	
   by	
   HIV/	
   AIDS	
  
due	
   to	
   low	
   investment	
   in	
   harm	
   reduction	
   strategies	
   such	
   as	
   needle	
   exchange	
  
programmes	
   and	
   Substitution	
   Therapy,	
   by	
   both	
   Government	
   and	
   Non-­‐
governmental	
  associations.	
  	
  Harm	
  reduction	
  aims	
  at	
  is	
  an	
  approach	
  that	
  aims	
  at	
  
helping	
   both	
   the	
   drug	
   users	
   from	
   contracting	
   STDs	
   and	
   at	
   the	
   same	
   time	
  
decreasing	
   the	
   prevalence	
   of	
   substance	
   abuse	
   among	
   consumers.	
   The	
  
effectiveness	
  of	
  such	
  approaches	
  has	
  been	
  acknowledged	
  at	
  different	
   levels	
  by	
  
international	
  organisations	
  such	
  as	
  UNAIDS	
  and	
  WHO.	
  However,	
  success	
  of	
  any	
  
progammes	
   lies	
   in	
   the	
   reintegration	
   of	
   victims	
   in	
   society.	
   	
   According	
   to	
   Costa	
  
(2007)	
  the	
  strategies	
  is	
  complementary	
  to	
  other	
  treatment.	
  However,	
  there	
  has	
  
been	
  a	
  lack	
  of	
  research	
  on	
  the	
  importance	
  of	
  medical	
  social	
  work	
  in	
  the	
  process	
  
of	
   reintegrating	
   clients	
   of	
   the	
   strategies	
   in	
   society	
   at	
   different	
   level.	
   This	
  
research,	
   qualitative	
   in	
   nature,	
   will	
   investigate	
   the	
   effectiveness	
   of	
   the	
  
programmes	
  in	
  consolidating	
  community	
  and	
  family	
  life	
  in	
  Mauritius.	
  The	
  study,	
  
carried	
   out	
   among	
   families	
   of	
   victims,	
   NGOS	
   and	
   other	
   experts	
   will	
   tend	
   to	
  
assess	
  the	
  effectiveness	
  of	
  the	
  Harm	
  Reduction	
  Strategies	
  	
  	
  adopted	
  in	
  Mauritius	
  
in	
  reintegrating	
  the	
  drug	
  addicts	
  at	
  micro,	
  mezzo	
  and	
  macro	
  level	
  of	
  society.	
  The	
  
importance	
   of	
   professional	
   medical	
   social	
   workers	
   in	
   the	
   process	
   will	
   also	
   be	
  
assessed.	
  Results	
  have	
  shown	
   that	
   there	
   is	
  a	
  need	
   for	
  more	
  professional	
  social	
  
care	
   in	
   the	
   process	
   of	
   reintegrating	
   the	
   victims	
   in	
   society.	
   The	
   research	
   also	
  
induced	
  that	
  the	
  role	
  of	
  every	
  partner	
  is	
  important	
  and	
  that	
  the	
  main	
  barrier	
  to	
  
integration	
   is	
  not	
  only	
   funding	
  but	
  also	
   societal	
   rejects.	
   Thus	
  as	
   in	
  many	
   social	
  
deviance	
   cases,	
   professional	
   Psychosocial	
   support	
   becomes	
   of	
   utmost	
  
importance.	
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A	
   comparative	
   study	
   of	
   different	
   plant	
  
parts	
   of	
   selected	
  Mauritian	
   endemic	
   flora,	
  
for	
   their	
   antioxidant	
   activities	
   and	
   total	
  
phenolic	
  contents	
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ABSTRACT	
  
Plant	
   secondary	
   metabolites	
   contribute	
   considerably	
   to	
   the	
   development	
   of	
  
novel	
   cancer	
   chemotherapeutic	
   drugs.	
   Mauritian	
   endemic	
   plants	
   have	
   been	
  
sparsely	
   studied	
   with	
   regards	
   to	
   their	
   anti-­‐cancer	
   properties.	
   This	
   study	
  
investigated	
  the	
  antioxidant	
  activities	
  of	
  selected	
  endemic	
  plants	
  to	
  identify	
  lead	
  
extracts	
  for	
  subsequent	
  anti-­‐proliferative	
  screening.	
  Leaves,	
  flowers	
  and	
  twigs	
  of	
  
four	
   endemic	
   plants	
   of	
   Mauritius	
   from	
   the	
   genus	
   Psiadia	
   (Asteraceae)	
   and	
  
Terminalia	
   (Combretaceae)	
  were	
   investigated.	
  The	
  plants	
   studied	
  were	
  Psiadia	
  
terebinthina	
  A.J.	
   Scott,	
  P.	
   lithospermifolia	
   (Lam.)	
  Cordem	
  P.	
  penninerva	
  DC	
  and	
  
Terminalia	
   bentzoe	
   (L.)	
   L.f.	
   subsp.	
   bentzoe.	
   The	
   plant	
   parts	
   were	
   extracted	
   by	
  
exhaustive	
   maceration	
   using	
   methanol	
   as	
   solvent.	
   The	
   antioxidant	
   activities	
  
were	
  evaluated	
  in	
  terms	
  of	
  DPPH	
  free	
  radical	
  scavenging	
  activity,	
  ferric	
  reducing	
  
antioxidant	
   power	
   and	
   iron	
   chelating	
   activity.	
   The	
   phyto-­‐compositions	
   of	
   the	
  
extracts	
  were	
   also	
   analyzed	
   for	
   total	
   phenolic	
   content,	
   total	
   flavonoid	
   content	
  
and	
  total	
  proanthocyanidin	
  content.	
  Preliminary	
  screening	
  revealed	
  that	
  extracts	
  
from	
  the	
  genus	
  Terminalia	
  exhibited	
  more	
  potent	
  antioxidant	
  activities	
  than	
  the	
  
genus	
   Psiadia.	
   Terminalia	
   bentzoe	
   leaves	
   extract	
   showed	
   the	
   highest	
   ferric	
  
reducing	
  antioxidant	
  capacity	
  (Frap	
  value	
  =	
  3.5	
  ±	
  0.35	
  mmol	
  Fe2+	
  /	
  g	
  dry	
  weight)	
  
followed	
  by	
  T.	
  bentzoe	
  flower	
  extract	
   (Frap	
  value	
  =	
  2.3	
  ±	
  0.09mmol	
  Fe2+	
  /	
  g	
  dry	
  
weight).	
  T.	
   bentzoe	
   leaves	
   and	
   flower	
  were	
   the	
  most	
   potent	
  DPPH	
  scavenging	
  
activity	
  with	
  estimated	
  IC50	
  of	
  0.015	
  ±	
  0.001	
  mg	
  dry	
  weight/ml	
  and	
  0.014	
  ±	
  0.000	
  
mg	
  dry	
  weight/ml	
  respectively	
  compared	
  to	
  ascorbic	
  acid	
  (positive	
  control)	
  with	
  
estimated	
  IC50	
  of	
  1.9	
  ±	
  0.35	
  µg/ml.	
  From	
  the	
  genus	
  Psiadia,	
  only	
  P.	
  terebinthina	
  
flower	
  extract	
   showed	
  potent	
  antioxidant	
  activities	
  with	
  FRAP	
  value	
  1.6	
  ±	
  0.01	
  
mmol	
  Fe2+	
  /	
  g	
  dry	
  weight	
  and	
  estimated	
  IC50	
  of	
  0.028	
  ±	
  0.003	
  mg	
  dry	
  weight/ml	
  
for	
   DPPH	
   scavenging	
   activity.	
   The	
   genus	
   Terminalia	
   has	
   the	
   highest	
   phenolic	
  
content	
   compared	
   to	
   the	
   genus	
   Psiadia.	
   	
   T.	
   bentzoe	
   leaves	
   extract	
   has	
   the	
  
highest	
   total	
   phenolic	
   content	
   (137.7	
   ±	
   1.9	
  mg	
   gallic	
   acid	
   equivalence/gm	
   dry	
  
weight)	
  while	
  Terminalia	
  flower	
  extract	
  had	
  the	
  highest	
  flavonoid	
  content	
  (5.17	
  
±	
  0.26	
  mg	
  quercetin	
  equivalence/	
  gm	
  dry	
  weight).	
  Only	
  T.	
  bentzoe	
  twigs	
  extract	
  
showed	
   presence	
   of	
   proanthocyanidin	
   (1.43	
   ±	
   0.11	
   mg	
   cyanidin	
   chloride	
  
equivalence	
  /	
  g	
  dry	
  weight).	
  The	
  findings	
  suggest	
  that	
  all	
  extracts	
  from	
  the	
  genus	
  
Terminalia	
   and	
   P.	
   terebinthina	
   flower	
   extract	
   showed	
   interesting	
   antioxidant	
  
activities	
  and	
  phytochemistry	
  profile,	
  which	
  justify	
  further	
  study	
  to	
  evaluate	
  the	
  
anti-­‐proliferative	
  activity	
  and	
  underlying	
  molecular	
  mechanism	
  of	
  action	
  of	
  these	
  
extracts.	
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Prevalence	
   and	
   clinical	
   manifestations	
   of	
  
rotavirus	
   and	
   adenovirus	
   infections	
   in	
  
children	
   under	
   five	
   in	
   Katsina	
   State,	
  
Northwestern	
  Nigeria	
  
	
  
GL	
  Mukhtar1,	
  M	
  Aminu2,	
  SE	
  Yakubu2	
  
	
  
ABSTRACT	
  
Gastroenteritis	
   is	
   a	
   leading	
   cause	
   of	
   childhood	
   morbidity	
   and	
   mortality	
   in	
  
developing	
   countries.	
   The	
   study	
   determines	
   the	
   prevalence	
   of	
   rotavirus	
   and	
  
adenovirus	
  infection	
  and	
  their	
  clinical	
  manifestations	
  in	
  children	
  aged	
  <	
  5	
  years	
  
in	
  Katsina	
  State,	
  Northwest	
  zone	
  of	
  Nigeria.	
  A	
  total	
  of	
  400	
  (322	
  diarrhoiec	
  and	
  78	
  
non-­‐diarrhoiec)	
   stool	
   specimens	
   were	
   collected	
   from	
   children	
   attending	
   six	
  
hospitals	
   located	
  across	
  the	
  three	
  senatorial	
  zones	
  of	
  the	
  state	
  from	
  June	
  2013	
  
to	
   April	
   2014.	
   Their	
   socio-­‐demographic	
   information	
   and	
   clinical	
   presentations	
  
were	
   noted	
   with	
   the	
   aid	
   of	
   questionnaire.	
   Viral	
   antigens	
   were	
   detected	
   by	
  
enzyme	
   immunoassay.	
   Rotavirus	
   was	
   detected	
   in	
   5.3%	
   of	
   the	
   diarrhoiec	
   and	
  
none	
   in	
   the	
  non-­‐diarrhoiec	
   specimens	
  while	
  adenovirus	
  was	
  detected	
   in	
  12.4%	
  
of	
   the	
  diarrhoiec	
  and	
   in	
   5.1%	
  of	
   the	
  non-­‐diarrhoiec	
   specimens.	
   Co-­‐infection	
  of	
  
rotavirus	
   and	
   adenovirus	
   was	
   observed	
   in	
   0.6%	
   of	
   the	
   diarrhoiec	
   children.	
  
Generally,	
   children	
   <	
   2	
   years	
   old	
   were	
   more	
   vulnerable	
   to	
   rotavirus	
   and	
  
adenovirus	
   infection.	
   Rotavirus	
   infection	
   was	
   more	
   prevalent	
   children	
   7-­‐12	
  
months	
  old	
  while	
   adenovirus	
   virus	
  was	
  more	
  prevalent	
   in	
   children	
  0-­‐6	
  months	
  
old.	
   The	
   most	
   frequently	
   presented	
   clinical	
   features	
   include	
   fever	
   (68.2%),	
  
vomiting	
  (65.9%),	
  fever	
  and	
  vomiting	
  (61%)	
  and	
  mild	
  dehydration	
  (34.1%).	
  There	
  
was	
  a	
   significant	
  association	
  between	
  dehydration	
  and	
   the	
   two	
  viral	
   infections	
  
(p<0.05).	
   Rotaviruses	
   and	
   adenoviruses	
   were	
   found	
   to	
   be	
   important	
   cause	
   of	
  
diarrhoea	
   in	
   children	
   0-­‐5	
   years	
   old	
   in	
  Katsina	
  State,	
   Nigeria	
  with	
   Adenoviruses	
  
circulating	
   at	
   a	
   higher	
   frequency.	
   Rotavirus	
   and	
   adenovirus	
   detection	
   was	
  
greatest	
   when	
   diarrhoea,	
   vomiting	
   and	
   fever	
   occurred	
   together	
   and	
   lowest	
  
when	
  diarrhoea	
  occurred	
  alone.	
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Seroprevalence	
   of	
   Hepatitis	
   B	
   Virus	
   and	
  
Human	
   Immunodeficiency	
   Virus	
   Infection	
  
among	
   Students	
   in	
   Ahmadu	
   Bello	
  
University,	
  Zaria,	
  Nigeria	
  
	
  
I	
  Isa1,	
  M	
  Aminu1,	
  SA	
  Abdullahi1,	
  MA	
  Sani2,	
  MA	
  Usman2	
  
	
  
ABSTRACT	
  
Hepatitis	
  B	
  virus	
  (HBV)	
  and	
  Human	
  Immunodeficiency	
  Virus	
  (HIV)	
  are	
  endemic	
  in	
  
sub-­‐Saharan	
   Africa	
   and	
   share	
   similar	
   mode	
   of	
   transmission.	
   The	
   study	
   was	
  
conducted	
   to	
  determine	
  the	
   seroprevalence	
  of	
  HBV	
  and	
  HIV	
   infections	
  and	
  the	
  
possible	
  potential	
  risk	
  factors	
  among	
  students	
  of	
  Ahmadu	
  Bello	
  University,	
  Zaria,	
  
Kaduna	
   State,	
   Nigeria.	
   Blood	
   samples	
   were	
   consecutively	
   collected	
   from	
   600	
  
consenting	
  students	
  aged	
  between	
  16	
  and	
  40	
  years	
  old	
  at	
  the	
  University	
  Health	
  
Services	
  (UHS),	
  Ahmadu	
  Bello	
  University,	
  Zaria.	
  Sera	
  were	
  separated	
  from	
  blood	
  
and	
   screened	
   for	
  HIV	
  and	
  HBsAg	
   serological	
  markers	
   (HBsAg,	
  anti-­‐HBs,	
   HBeAg,	
  
anti-­‐HBe	
   and	
  anti-­‐HBc)	
  using	
  DetermineTM	
  HIV-­‐1/2	
   kits	
  and	
  HBsAg,	
   diagnostic	
  
kits.	
  Reactive	
  sera	
  for	
  HBsAg	
  were	
  further	
  confirmed	
  using	
  ELISA	
  kits.	
  For	
  HBsAg,	
  
9.2%	
  (55/600)	
  of	
  the	
  students	
  tested	
  positive	
  among	
  which	
  none	
  had	
  detectable	
  
anti-­‐HBs	
  antibodies,	
  indicating	
  recent	
  infection.	
  About	
  7.3%,	
  36.4%	
  and	
  94.5%	
  of	
  
the	
   students	
   were	
   positive	
   for	
   HBeAg,	
   anti-­‐HBe	
   and	
   anti-­‐HBc	
   respectively.	
  
Seroprevalence	
  of	
  HIV	
   infection	
  was	
  2.8%	
   (17/600).	
  One	
   (0.2%)	
  of	
   the	
   student	
  
was	
   infected	
   with	
   both	
   HBV	
   and	
   HIV.	
   There	
   was	
   a	
   significant	
   association	
  
between	
  age	
  group	
  (p=0.016),	
  gender	
  (p=0.049),	
  family	
  history	
  of	
  HBV	
  infection	
  
(p=0.000)	
   and	
   seroprevalence	
   of	
   HBsAg.	
   For	
  HIV,	
   engaging	
   in	
  menial	
   jobs	
   (p	
   =	
  
0.001)	
  was	
  significantly	
  associated	
  with	
  the	
  infection.	
  Other	
  risk	
  factors	
  studied	
  
were	
   not	
   significantly	
   associated	
   with	
   the	
   viral	
   infections.	
   Over	
   half	
   of	
   the	
  
students	
   (52.3%:	
   314/600)	
  were	
   ignorant	
   of	
   HBV	
   and	
   the	
   consequences	
   of	
   its	
  
infection.	
   The	
   seroprevalence	
   of	
   HBsAg	
   obtained	
   in	
   this	
   study	
   indicates	
   high	
  
endemicity	
   according	
   to	
  WHO	
   classification.	
   Four	
   of	
   the	
   students	
   were	
   highly	
  
infectious.	
  Seroprevalence	
  of	
  HIV	
  and	
   the	
   co-­‐infection	
   rate	
  were	
  very	
   low.	
  The	
  
results	
   showed	
   close	
   contact	
   among	
   family	
   members	
   and	
   economic	
  
disadvantages	
  to	
  be	
  predisposing	
  factors	
  to	
  these	
  viral	
  infections.	
  
	
  
KEY	
  WORDS:	
  Hepatitis	
  B	
  Virus;	
  Human	
  Immunodeficiency	
  Virus	
  Infection	
  
	
  
Author	
  affiliations	
  
1Faculty	
  of	
  Science,	
  Ahmadu	
  Bello	
  University,	
  Zaria,	
  Nigeria	
  
2University	
  Health	
  Services,	
  Ahmadu	
  Bello	
  University,	
  Zaria,	
  Nigeria	
  

	
  



Published	
  by	
  iambr.info/AMBR	
  
Open	
  Access Original	
  Work	
  
	
  

Arch	
  Med	
  Biomed	
  Res.	
  2015;2:3-­‐109	
  
	
  

96	
  

	
  
	
  
Open	
  Access	
  
This	
   is	
   an	
   Open	
   Access	
   article	
  
distributed	
   in	
   accordance	
   with	
  
the	
   Creative	
   Commons	
  
Attribution	
   Non	
   Commercial	
  
(CC	
   BY-­‐NC	
   3.0)	
   license,	
   which	
  
permits	
   others	
   to	
   distribute,	
  
remix,	
   adapt,	
   build	
   upon	
   this	
  
work	
   non-­‐commercially,	
   and	
  
license	
   their	
   derivative	
   works	
  
on	
   different	
   terms,	
   provided	
  
the	
   original	
   work	
   is	
   properly	
  
cited	
   and	
   the	
   use	
   is	
   non-­‐
commercial.	
  
	
  
	
  	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Correspondence	
  to	
  
Paul	
  Honess;	
  
paul@bioculturegroup.com	
  
	
  

Training	
  primates	
  through	
  the	
  supply	
  chain	
  
from	
  breeder	
  to	
  laboratory	
  
	
  
P	
  Honess1,	
  E	
  Baboo1,	
  MA	
  Griffiths1	
  
	
  
ABSTRACT	
  
It	
  is	
  well	
  established	
  that	
  the	
  application	
  of	
  positive	
  reinforcement	
  training	
  (PRT)	
  
can	
   do	
  much	
   to	
   reduce	
   the	
   impact	
   of	
   scientific	
   and	
   husbandry	
   procedures	
   on	
  
research	
  animals	
  including	
  non-­‐human	
  primates.	
  For	
  long-­‐term	
  studies	
  the	
  time	
  
investment	
   in	
   training	
   is	
   easily	
   accommodated,	
   but	
   short-­‐term	
   studies	
   (e.g.	
  
toxicology)	
  may	
  only	
  last	
  a	
  few	
  weeks	
  and	
  training	
  would	
  add	
  disproportionately	
  
to	
  the	
  total	
   study	
  time	
  and	
  hence	
  the	
  accumulation	
  of	
  contingent	
  suffering.	
  At	
  
bioculture,	
  where	
  we	
   breed	
   long-­‐tailed	
  macaques	
   (Macaca	
   fascicularis)	
   of	
   the	
  
highest	
  health	
  and	
  welfare	
  standard	
  for	
  use	
   in	
  research	
  we	
  began	
  an	
  extensive	
  
and	
  intensive	
  program	
  of	
  PRT	
  across	
  our	
  18,000	
  animals	
  in	
  2009.	
  We	
  aim	
  to	
  train	
  
animals	
  as	
  preparation	
  both	
   for	
  general	
  aspects	
  of	
   laboratory	
   life	
  as	
  well	
  as	
  to	
  
meet	
   specific	
   requests	
   of	
   end-­‐users.	
  We	
   believe	
   that	
   incorporating	
   PRT	
   in	
   our	
  
routine	
   activities	
   helps	
  Refine	
   animal	
   health	
   and	
   husbandry	
   procedures,	
   but	
   it	
  
also	
  helps	
  researchers	
  in	
  efforts	
  to	
  minimize	
  costs	
  to	
  the	
  animal	
  across	
  its	
  whole	
  
lifetime,	
   when	
   addressing	
   the	
   harm:	
   benefit	
   analysis	
   of	
   their	
   program	
   of	
  
research.	
   This	
   presentation	
   will	
   outline	
   the	
   bioculture	
   training	
   program	
   and	
  
address	
  challenges	
  and	
  successes	
  through	
  the	
  illustration	
  of	
  results	
  of	
  a	
  series	
  of	
  
training	
  studies.	
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Blood	
   biochemistry	
   and	
   haematological	
  
reference	
  values	
  of	
  juvenile	
  Mauritian	
  long-­‐
tailed	
  macaques	
  (Macaca	
  fascicularis)	
  
	
  
S	
  Naiken1,	
  MA	
  Griffiths1,	
  S	
  Hurdial1,	
  S	
  Narainapoulle1,	
  P	
  Honess1	
  
	
  
ABSTRACT	
  
The	
   Mauritian	
   long-­‐tailed,	
   or	
   cynomolgus,	
   macaque	
   (Macaca	
   fascicularis)	
   is	
  
widely	
   used	
   in	
   biomedical	
   research,	
   and	
   determining	
   reference	
   intervals	
   for	
  
biochemical	
   and	
   hematological	
   parameters	
   provides	
   an	
   important	
   tool	
   for	
  
clinical	
  diagnosis	
  and	
  preclinical	
  research.	
  	
  In	
  this	
  study,	
  blood	
  samples	
  from	
  736	
  
juvenile	
   Mauritian	
   long-­‐tailed	
   macaques	
   (335	
   females	
   and	
   401	
   males;	
   24-­‐36	
  
months	
   old)	
  were	
  analyzed	
   to	
   determine	
   the	
   normal	
   reference	
   intervals	
   of	
   13	
  
biochemical	
   and	
   10	
   hematological	
   parameters.	
   The	
   need	
   for	
   partitioning	
   the	
  
reference	
  interval	
  between	
  males	
  and	
  females	
  was	
  determined,	
  as	
  was	
  variation	
  
associated	
   with	
   age,	
   body	
   weight	
   and	
   sex.	
   	
   Reference	
   intervals	
   for	
   the	
  
biochemical	
  and	
  hematological	
  parameters	
  were	
  calculated,	
  along	
  with	
  the	
  90%	
  
Confidence	
   interval,	
   using	
   the	
   nonparametric	
   method,	
   as	
   recommended	
   by	
  
American	
   Society	
   for	
   Veterinary	
   Clinical	
   Pathology	
   guidelines.	
   Partitioning	
   of	
  
reference	
   intervals	
   between	
  male	
   and	
   female	
  monkeys	
  was	
   recommended	
   for	
  
albumin,	
  alkaline	
  phosphatase,	
  granulocytes	
  and	
  mean	
  corpuscular	
  hemoglobin.	
  
Age	
  was	
  shown	
  to	
  have	
  a	
  significant	
  effect	
  on	
  mean	
  corpuscular	
  hemoglobin	
  and	
  
mean	
   corpuscular	
   volume.	
   Both	
   age	
   and	
   body	
   weight	
   significantly	
   interacted	
  
with	
  the	
  levels	
  of	
  aspartate	
  aminotransferase,	
  alanine	
  aminotransferase,	
  alkaline	
  
phosphatase,	
   alpha-­‐amylase,	
   albumin,	
   total	
   protein,	
   creatinine,	
   glucose,	
   total	
  
cholesterol,	
   triglyceride,	
   red	
  blood	
  cells,	
  hemoglobin,	
  hematocrit,	
  platelets	
  and	
  
white	
   blood	
   cells.	
   Sex	
   significantly	
   influenced	
   the	
   levels	
   of	
   lymphocytes,	
  
granulocytes	
  and	
  white	
  blood	
  cells.	
  The	
  findings	
  presented	
  in	
  this	
  paper	
  provide	
  
a	
  useful	
  guideline	
  for	
  research	
  involving	
  Mauritian	
  long-­‐tailed	
  macaques.	
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S	
   Naiken1,	
   MA	
   Griffiths1,	
   S	
   Hurdial1,	
   T	
   Andrianjazalahatra1,	
   P	
  
Honess1	
  
	
  
ABSTRACT	
  
The	
  long-­‐tailed	
  or	
  cynomolgus	
  macaque	
  is	
  widely	
  used	
  in	
  reproductive	
  research.	
  
However,	
  the	
  effects	
  on	
  their	
  reproductive	
  indices	
  of	
  infant	
  and	
  maternal	
  factors	
  
such	
  as	
  birth	
  order,	
  sex	
  of	
  infants,	
  twin	
  births,	
  maternal	
  age	
  and	
  lactation	
  status	
  
have	
  not	
  been	
  fully	
  examined.	
  The	
  aim	
  of	
  this	
  study	
  was	
  to	
  determine	
  how	
  such	
  
infant	
   and	
   maternal	
   factors	
   impact	
   on	
   infant	
   birth	
   weight,	
   birth	
   viability,	
  
neonatal	
   loss	
   and	
   retained	
   placenta	
   in	
   long-­‐tailed	
   macaques.	
   The	
   study	
   was	
  
based	
  on	
  birth	
  data	
  from	
  789	
  females	
  over	
  an	
  eight-­‐year	
  period.	
  Consistent	
  with	
  
reports	
   of	
   other	
   macaque	
   species,	
   female	
   offspring	
   had	
   lower	
   birth	
   weights	
  
compared	
  with	
  males.	
  Birth	
  weights	
   of	
   firstborn	
   infants	
  were	
   lower	
   compared	
  
with	
   those	
   of	
   higher	
   birth	
   order	
   infants.	
   Results	
   from	
   a	
   logistic	
   regression	
  
analysis	
   show	
   that	
   the	
   risk	
  of	
  non-­‐viable	
  births	
  was	
   increased	
  by	
  maternal	
   age	
  
and	
   retained	
   placenta.	
   As	
   in	
   other	
   non-­‐human	
   primates,	
   maternal	
   age	
   had	
  
predictive	
   value	
   for	
   non-­‐viable	
   births	
   in	
   long-­‐tailed	
   macaques.	
   The	
   risk	
   of	
  
neonatal	
  loss	
  was	
  reduced	
  by	
  maternal	
  age	
  but	
  was	
  not	
  affected	
  by	
  birth	
  order.	
  
Firstborn	
  offspring	
  did	
  not	
  have	
  an	
  increased	
  risk	
  for	
  neonatal	
  loss,	
  perhaps	
  due	
  
to	
   the	
   practice	
   of	
   retaining	
   mothers	
   in	
   their	
   natal	
   groups,	
   which	
   improved	
  
maternal	
   skills	
   in	
   primiparous	
   females.	
   However,	
   low	
   infant	
   birth	
   weight	
   and	
  
non-­‐lactating	
  females	
  increased	
  the	
  risk	
  of	
  neonatal	
  loss,	
  and	
  the	
  delivery	
  of	
  low	
  
birth	
   weight	
   infants	
   predisposed	
  mothers	
   to	
   retained	
   placenta.	
   The	
   results	
   of	
  
this	
   study	
   can	
   be	
   useful	
   for	
   scientists	
   conducting	
   reproductive	
   studies	
   and	
   for	
  
colony	
  managers	
   seeking	
  to	
  maximise	
   fertility	
  and	
   infant	
   survival	
   in	
   long-­‐tailed	
  
macaques.	
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ABSTRACT	
  
M.	
   oleifera	
   is	
   well	
   known	
   around	
   the	
   world	
   as	
   being	
   a	
   nutritious	
   plant	
  with	
  
numerous	
  medicinal	
  properties.	
  In	
  Mauritius,	
  the	
  latter	
  has	
  had	
  a	
  long-­‐standing	
  
culinary	
   tradition.	
   However,	
   there	
   is	
   a	
   also	
   the	
   fear	
   among	
   the	
   multi-­‐cultural	
  
population	
   of	
   Mauritius	
   that	
   consumption	
   of	
   M.	
   oleifera	
   is	
   associated	
   with	
  
negative	
  health	
  effects.	
  Thus	
  the	
  aim	
  of	
  this	
  study	
  is	
  to	
  probe	
  the	
  eating	
  habits	
  
of	
  the	
  elderly	
  with	
  regards	
   to	
  M.	
  oleifera	
  Lam.	
  leaves	
  and	
  pods	
  and	
   to	
   identify	
  
any	
   purported	
   health	
   effects	
   in	
   connection	
   with	
   their	
   consumption.	
   Semi-­‐
structured	
   interviews	
  using	
   a	
   self-­‐designed	
   interview	
  protocol	
  were	
   conducted	
  
in	
  “creole”	
  with	
  14	
  Mauritians,	
  aged	
  ≥	
  70	
  years,	
  purposely	
  recruited	
  from	
  Senior	
  
Citizen	
   Associations	
   of	
  Mauritius.	
   The	
   audio-­‐recorded	
   data	
   collected	
   was	
   then	
  
transcribed.	
  Each	
  transcript	
  was	
  read	
   through	
  and	
  all	
   relevant	
   information	
  was	
  
categorized	
  into	
  themes	
  according	
  to	
  research	
  objectives.	
  Ethical	
  clearance	
  from	
  
the	
  relevant	
  institutional	
  research	
  ethics	
  committee	
  was	
  obtained	
  prior	
  to	
  start	
  
of	
   the	
   study.	
  Analysis	
  of	
   the	
   information	
   from	
   the	
  14	
   interviews	
  yielded	
  major	
  
themes,	
   which	
   were	
   further	
   subdivided	
   into	
   several	
   minor	
   themes.	
   These	
  
themes	
  denoted	
  the	
  different	
  patterns	
  of	
  eating	
  habits	
  and	
  perception	
  of	
  health	
  
effects	
   regarding	
   leaves	
   and	
   pods.	
   In	
   general,	
   elderly	
  Mauritians	
   perceived	
  M.	
  
oleifera	
  leaves	
  and	
  pods	
  as	
  tasty	
  vegetables	
  and	
  enjoyed	
  eating	
  them.	
  The	
  data	
  
indicated	
   that	
   the	
   leaves	
   and	
   pods	
   were	
   cooked	
   in	
   different	
   ways,	
   and	
   were	
  
accompanied	
  with	
  a	
  staple	
  food	
  and	
  meat	
  or	
  fish.	
  Both	
  the	
  leaves	
  and	
  pods	
  were	
  
considered	
   highly	
   nutritious	
   and	
   good	
   sources	
   of	
   energy.	
   They	
   were	
   deemed	
  
effective	
   for	
   pain	
   relief	
   and	
   regarded	
   as	
   useful	
   for	
   optimal	
   intestinal	
   transit.	
  
Additionally,	
   the	
   leaves	
  were	
  used	
   to	
   speed	
   up	
  wound	
   healing	
  while	
   the	
  pods	
  
were	
  believed	
  to	
  be	
  beneficial	
  to	
  diabetics.	
  However,	
  most	
  of	
  elderly	
  Mauritians	
  
also	
   had	
   the	
   perception	
   that	
   consumption	
   of	
  Moringa	
   leaves	
   and	
   pods	
   raised	
  
blood	
   pressure	
   in	
   normotensive	
   as	
   well	
   as	
   hypertensive	
   individuals.	
   This	
   is	
   in	
  
conflict	
   with	
   the	
   findings	
   of	
   experiments	
   performed	
   on	
   rats,	
   which	
  
demonstrated	
   the	
  hypotensive	
  properties	
  of	
  M.	
  oleifera	
   Lam.	
   leaves	
  and	
  pods.	
  
Findings	
  from	
   this	
  study	
  reveal	
  the	
  need	
  for	
  evidence-­‐based	
  studies	
  to	
  confirm	
  
the	
   adverse	
   health	
   effects	
   of	
   Moringa	
   leaves	
   and	
   pods	
   on	
   blood	
   pressure	
  
following	
  consumption.	
  	
  This	
  will	
  certainly	
  optimize	
  the	
  use	
  of	
  this	
  underutilized	
  
vegetable.	
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ABSTRACT	
  
Access	
  to	
  sufficient	
  amounts	
  of	
  safe	
  and	
  nutritious	
  food	
  is	
  key	
  to	
  sustaining	
   life	
  
and	
   promoting	
   good	
   health.	
   Presence	
   of	
   reactive	
   oxygen	
   species	
   (ROS)	
   can	
  
seriously	
  compromise	
  the	
  safety	
  of	
  foods	
  resulting	
  in	
  harmful	
  effects	
  on	
  human	
  
health.	
   The	
   suspected	
   carcinogenicity	
   of	
   synthetic	
   food	
   antioxidants	
   has	
  
propelled	
   the	
   search	
   for	
   natural	
   sources	
   of	
   antioxidants	
   as	
   potential	
   food	
  
additives.	
  Morinda	
   citrifolia	
   L.	
   fruit	
   is	
   known	
   to	
   be	
   rich	
   in	
   phytochemicals	
   and	
  
various	
  studies	
  have	
  showed	
  that	
  the	
  fruit	
  possess	
  high	
  antioxidant	
  capacity	
   in	
  
different	
   systems.	
   This	
   study	
   was	
   carried	
   out	
   to	
   determine	
   the	
   total	
  
phytophenolic	
  content	
  and	
  in	
  vitro	
  antioxidant	
  activity	
  of	
  locally	
  grown	
  Morinda	
  
citrifolia	
   L.	
   fruits	
   at	
   three	
   different	
   stages	
   of	
   maturity	
   namely,	
   green,	
   mature	
  
green	
   and	
   ripe.	
   The	
   vitamin	
   C	
   ranged	
   from	
   41.12	
   ±	
   0.083	
   to	
   143.63	
   ±	
   0.146	
  
mg/100	
  ml	
  in	
  fresh	
  noni	
  fruits.	
  	
  Ripe	
  fruits	
  contained	
  the	
  highest	
  level	
  of	
  ascorbic	
  
acid	
   followed	
   by	
   mature	
   green	
   and	
   green	
   fruits.	
   The	
   values	
   obtained	
   were	
  
significantly	
  different	
  at	
  different	
  stages	
  of	
  maturity	
  (p<0.05).	
  	
  The	
  total	
  phenol	
  
content	
   ranged	
   from	
  0.909	
  (green)	
   to	
  2.305	
   (ripe)	
  mg/g	
  of	
  FW	
  whilst	
  the	
   total	
  
flavonoid	
   content	
   from	
  1.054	
   (green)	
   to	
  2.116	
   (ripe)	
  mg/g	
  of	
   FW.	
   	
   The	
   in	
   vitro	
  
antioxidant	
  activity	
  of	
  the	
  Morinda	
  citrifolia	
  L.	
  extracts	
  was	
  also	
  analysed	
  using	
  
FRAP	
  and	
  TEAC	
  assays.	
  	
  The	
  reducing	
  power	
  of	
  the	
  fruit	
  extracts	
  as	
  assessed	
  by	
  
the	
  FRAP	
  assay	
  decreased	
   in	
  the	
  following	
  order:	
  Ripe	
  >	
  Mature	
  green	
  >	
  Green	
  
(p<0.05).	
   	
   The	
   TEAC	
   values	
   ranges	
   from	
   0.2631	
   to	
   0.8921	
   µmol/g	
   FW	
   with	
  
extracts	
   of	
   fruits	
   at	
   the	
  mature	
   green	
   stage	
  having	
   highest	
   values	
   followed	
  by	
  
fruits	
  at	
  the	
  ripe	
  and	
  green	
  stage	
  respectively	
  (p<0.05).	
  	
  High	
  correlation	
  values	
  
were	
  obtained	
  between	
  total	
  phenolics,	
  total	
   flavonoids,	
  ascorbic	
  acid	
  contents	
  
and	
   the	
  TEAC	
  and	
  FRAP	
  assays	
   (r	
  >	
  0.8).	
   The	
  ability	
  of	
   the	
  Morinda	
  citrifolia	
   L.	
  
extracts	
  to	
  protect	
  canola	
  oil	
  and	
  mayonnaise,	
  prepared	
  with	
  canola	
  oil,	
  against	
  
lipid	
  oxidation	
  during	
  storage	
  at	
  40°C	
  was	
   investigated.	
   	
  Mature	
  green	
  and	
  ripe	
  
extracts	
   were	
   very	
   effective	
   in	
   retarding	
   oxidation	
   in	
   canola	
   oil.	
   	
   Oil	
   samples	
  
containing	
  mature	
  green	
  and	
  ripe	
  extracts	
  (at	
  10	
  and	
  20%)	
  took	
  more	
  days	
  than	
  
BHT	
   to	
   attain	
   a	
   PV	
   of	
   10	
   meq/Kg	
   (p<0.05).	
   	
   The	
   time	
   taken	
   by	
   mayonnaise	
  
samples	
  to	
  reach	
  a	
  PV	
  of	
  10	
  meq/	
  Kg	
  was	
  in	
  the	
  following	
  descending	
  order:	
  Ripe	
  
20%	
  >	
  mature	
  Green	
  20	
  %	
  >	
  ripe	
  10%	
  >	
  Mature	
  Green	
  10%	
  =	
  BHT	
  >	
  Green	
  20%	
  >	
  
green	
  10%	
  >	
  control.	
   	
  Moreover,	
  the	
  rate	
  of	
  increase	
  in	
  conjugated	
  diene	
  value	
  
was	
   highest	
   for	
   the	
   control	
   samples	
   of	
   mayannaise	
   and	
   slowest	
   for	
   20%	
   ripe	
  
extracts	
   (p<0.05).	
   Noni	
   fruits	
   at	
   the	
   mature	
   green	
   and	
   ripe	
   stages	
   represent	
  
potential	
  source	
  of	
  natural	
  antioxidants	
  for	
  use	
  a	
  food	
  additive.	
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The	
   protective	
   role	
   of	
   3	
   medicinal	
   plant	
  
polyphenol	
   rich	
   extracts	
   from	
   La	
   Reunion	
  
against	
   the	
   deleterious	
   effects	
   of	
  
inflammatory	
   mediators	
   on	
   3T34L1	
  
preadipocytes	
  
	
  
M	
  Marimoutou1,	
  F	
  Le	
  Sage1,	
  M	
  Gonthier1,	
  C	
  Robert-­‐Da	
  Silva1	
  
	
  
ABSTRACT	
  
Adipose	
   cells	
   responsible	
   for	
   fat	
   storage	
  are	
   the	
   targets	
   of	
  ROS	
   like	
  H2O2	
  and	
  
pro-­‐inflammatory	
  agents	
  including	
  TNFα	
  and	
  LPS.	
  Such	
  mediators	
  contribute	
  to	
  
oxidative	
   stress	
   and	
   alter	
   inflammatory	
   processes	
   in	
   adipose	
   tissue	
   leading	
   to	
  
insulin	
  resistance	
  during	
  obesity.	
  Thus,	
  the	
   identification	
  of	
  natural	
  compounds	
  
such	
   as	
   plant	
   polyphenols	
   able	
   to	
   increase	
   the	
   antioxidant	
   and	
   anti-­‐
inflammatory	
  capacity	
  of	
  the	
  body	
  is	
  of	
  high	
  interest.	
  We	
  aimed	
  to	
  evaluate	
  the	
  
biological	
   properties	
   of	
   polyphenol-­‐rich	
   extracts	
   from	
   3	
  medicinal	
   plants	
   from	
  
La!	
  Reunion	
  Island	
  (A.	
  borbonica,	
  D.	
  apetalum,	
  G.	
  mauritiana)	
  on	
  preadipocytes	
  
exposed	
   to	
   H2O2,	
   TNFα	
   and	
   LPS.	
   Medicinal	
   plant	
   extracts	
   were	
   analysed	
   for	
  
their	
  polyphenol	
  contents	
  by	
  Folin-­‐Ciocalteu	
  and	
  UPLC-­‐ES-­‐MS	
  methods	
  as	
  well	
  as	
  
for	
   their	
   free	
   radical-­‐scavenging	
  activities	
  by	
  DPPH	
  and	
  ORAC	
  assays.	
   To	
  assess	
  
the	
   ability	
   of	
   polyphenol-­‐rich	
   extracts	
   to	
   protect	
   3T3-­‐L1	
   preadipocytes	
   against	
  
H2O2,	
   TNFα	
   or	
   LPS	
  mediators,	
   several	
  parameters	
   including	
   cell	
   viability	
   (MTT	
  
and	
  LDH	
  assays)	
  ROS	
  production	
  (DCFHDA	
  test),	
  IL-­‐6	
  and	
  MCP-­‐1	
  secretion	
  (ELISA)	
  
were	
   evaluated.	
   Moreover,	
   the	
   expression	
   of	
   superoxide	
   dismutase,	
   catalase	
  
and	
  NF-­‐κB	
  genes	
  was	
  explored	
  (qRT-­‐PCR).	
  We	
  showed	
  that	
  all	
  medicinal	
  plants	
  
exhibited	
   high	
   levels	
   of	
   polyphenols	
   with	
   free	
   radical-­‐scavenging	
   capacities.	
  
Polyphenol-­‐rich	
   plant	
   extracts	
   did	
   not	
   exert	
   any	
   cytotoxic	
   effect	
   on	
  
preadipocytes	
   but	
   protected	
   them	
   against	
   H2O2	
   anti-­‐proliferative	
   action.	
  
Importantly,	
  they	
  down	
  regulated	
  ROS	
  production	
  and	
  the	
  secretion	
  of	
  IL-­‐6	
  and	
  
MCP-­‐1	
   pro-­‐inflammatory	
   markers	
   induced	
   by	
   H2O2,	
   LPS	
   and	
   TNFα.	
   Such	
   a	
  
protective	
   action	
   was	
   associated	
   with	
   an	
   increase	
   in	
   superoxide	
   dismutase	
  
antioxidant	
   enzyme	
   gene	
   expression	
   and	
   a	
   decrease	
   in	
  mRNA	
   levels	
   of	
  NK-­‐κB	
  
pro-­‐inflammatory	
   transcription	
   factor.	
   This	
   study	
   highlights	
   that	
   antioxidant	
  
strategies	
   based	
   on	
   polyphenols	
   derived	
   from	
   medicinal	
   plants	
   tested	
   could	
  
contribute	
  to	
  regulate	
  adipose	
  tissue	
  redox	
  status	
  and	
  immune	
  process	
  and	
  thus	
  
participate	
   to	
   the	
   improvement	
   of	
   obesity-­‐related	
   oxidative	
   stress	
   and	
  
inflammation.	
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ABSTRACT	
  
The	
  natural	
  product	
   investigation	
  of	
   South	
  African	
  marine	
  algae	
  and	
   seaweeds	
  
has	
  resulted	
  in	
  the	
  identification	
  of	
  numerous	
  compounds	
  with	
  various	
  biological	
  
activities,	
   e.g.	
  cytotoxic,	
  antimicrobial	
  and	
  antiplasmodial.	
  The	
  marine	
  red	
  algal	
  
genus	
   Laurencia	
   is	
   a	
   prolific	
   producer	
  of	
   structurally	
   intriguing	
   and	
   biologically	
  
active	
  natural	
  products.	
   In	
  an	
  effort	
   to	
  contribute	
   to	
   the	
   continuing	
   studies	
  on	
  
South	
   African	
  marine	
   algae,	
  we	
   have	
   collected	
   a	
   specimen	
   of	
   Laurencia	
   elata,	
  
which	
  is	
  known	
  to	
  produce	
  a	
  range	
  of	
  sesquiterpenes	
  and	
  C15	
  acetogenins	
  with	
  
biological	
   activity	
   against	
   leishmaniasis	
   and	
   malaria.	
   This	
   study	
   involves	
   the	
  
isolation,	
   characterization	
   and	
   biological	
   assessment	
   of	
   Laurencia	
   elata	
  
secondary	
  metabolites,	
  using	
  a	
  bioassay-­‐guided	
  fractionation	
  approach.	
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ABSTRACT	
  
Seaweeds	
   are	
   an	
   abundant	
   resource	
   of	
   natural	
   valuable	
   compounds	
   in	
   the	
  
Mascarene	
   Islands.	
   In	
   this	
   study	
   several	
   algae	
   from	
  Mauritius	
   and	
  Madagascar	
  
have	
  been	
   screened	
   for	
   the	
  presence	
  of	
  antioxidative	
  molecules,	
  which	
   can	
  be	
  
evaluated	
   for	
   their	
   possible	
   application	
   domains	
   such	
   as	
   food	
   or	
   cosmetic	
  
industries.	
   Furthermore	
   marine	
   algae	
   contain	
   polysaccharides	
   including	
  
carrageenans	
   and	
   alginates	
   known	
   for	
   many	
   properties.	
   These	
   polymers	
   are	
  
present	
  in	
  many	
  food	
  products	
  such	
  as	
  gelling	
  agents,	
  emulsifiers,	
  thickeners	
  or	
  
stabilizers.	
  The	
  pharmaceutical	
  industry	
  is	
  also	
  interested	
  in	
  valuable	
  properties	
  
of	
   these	
   biopolymers.	
   For	
   example,	
   alginates	
   are	
   used	
   as	
   a	
   dressing	
   for	
   their	
  
capacity	
   to	
   activate	
   the	
   healing	
   process	
   or	
   as	
   drug	
   encapsulation	
   agent.	
   The	
  
CYROI,	
  the	
  University	
  of	
  Reunion	
  and	
  the	
  CBBR	
  develop	
  the	
  characterization	
  and	
  
valuation	
   of	
   these	
   marine	
   biopolymers.	
   A	
   method	
   more	
   economical	
   and	
  
ecological	
   than	
   extraction	
   processes	
   has	
   been	
   established	
   to	
   extract	
  
polysaccharides.	
   This	
   method	
   consists	
   in	
   an	
   eco-­‐extraction	
   technique	
   using	
  
ultrasound	
   to	
   rapidly	
   obtain	
   extracts	
   with	
   good	
   quality.	
   Alginates	
   and	
  
carrageenans	
   were	
   extracted	
   from	
   various	
   browns	
   algae	
   (Sargassum	
   binderi,	
  
Turbinaria	
  ornata)	
  and	
  red	
  algae	
  (Kappahycus	
  alvarezii,	
  Euchema	
  denticulatum)	
  
using	
   these	
   eco-­‐extraction	
  methods	
   based	
   on	
   ultrasound.	
   Besides,	
   the	
   aim	
   of	
  
this	
   joint	
   project	
   between	
   the	
   CYROI,	
   the	
   University	
   of	
   Reunion	
   and	
   the	
  
University	
   of	
   Mauritius	
   is	
   to	
   functionalize	
   these	
   natural	
   macromolecules	
   to	
  
obtain	
   nanoparticles,	
   which	
   can	
   be	
   used	
   as	
   hydrophobic	
   drug	
   carriers.	
   To	
  
measure	
   antioxidant	
   potential	
   of	
   Mauritian	
   and	
   Madagascan	
   seaweeds,	
   total	
  
content	
   of	
  phenolic	
   compounds	
  was	
   determined	
   using	
   Folin	
   Coacalteu	
   regent.	
  
Antioxidant	
  activities	
  were	
   tested	
   using	
  ORAC	
   and	
   radical	
   scavenging	
  activities	
  
against	
   DPPH•.	
   All	
   species	
   showed	
   antioxidant	
   activity	
   and	
   the	
   results	
   are	
  
summarize	
   in	
   figures	
   1a,	
   1b	
   and	
   1c.	
   To	
   extract	
   polysaccharides	
   from	
   brown	
  
seaweeds	
  several	
  parameters	
  have	
  been	
  studied.	
  The	
  optimization	
  of	
  conditions	
  
(pH,	
   temperature,	
   solid/liquid	
   ratio,	
   ultrasound	
   power	
   and	
   application	
   time)	
  
provided	
   good	
   extraction	
   yields.	
   Polysaccharides	
   obtained	
   represent	
   50-­‐55%	
  
(figures	
  2a	
   2b	
  and	
   2c)	
  of	
   the	
   seaweeds	
  dry	
  weight	
   in	
  a	
   very	
  short	
   time	
   (15-­‐30	
  
min).	
   These	
   results	
   represent	
   a	
   significant	
   improvement	
   compared	
   to	
  
conventional	
  methods,	
  which	
  require	
  over	
  2	
  hours	
  for	
  two	
  fold	
  lower	
  extraction	
  
yields.	
  The	
  extracts	
  were	
  characterized	
  by	
  1H	
  and	
  13C	
  NMR	
  to	
  estimate	
  the	
  purity	
  
and	
   to	
   identify	
   extracted	
   biopolymers.	
   In	
   this	
   work	
   seaweeds	
   collected	
   from	
  
Mauritius	
   and	
  Madagascar	
   showed	
   antioxidant	
   activities.	
   The	
   identification	
   of	
  
antioxidant	
  compounds	
  of	
   these	
  extract	
   is	
  necessary	
   to	
  determine	
  applications	
  
domains	
   (medicine,	
   food	
   production	
   or	
   cosmetic	
   industry).	
   Moreover,	
   eco-­‐
friendly	
   extraction	
   process	
   was	
   established	
   for	
   polysaccharides	
   (alginates	
   and	
  
carrageenans)	
  in	
  order	
  to	
  obtain	
  a	
  good	
  quality	
  extract.	
  NMR	
  analysis	
  allowed	
  to	
  
determine	
  the	
  composition	
  of	
  each	
  extract	
  and	
  permitted	
  to	
  show	
  their	
  purity.	
  
The	
   final	
   objective	
   of	
   this	
   study	
   is	
   to	
   chemically	
   functionalize	
   these	
   natural	
  
biopolymers	
  in	
  amphiphilic	
  copolymers	
  able	
  to	
  encapsulate	
  hydrophobic	
  drugs.	
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Figure	
   1:	
   Antioxidant	
   activities	
   of	
   ethanolic	
   extracts	
   of	
   algae:	
   a)	
   Phenolic	
  
compounds	
  (Folin-­‐Coacalteu);	
  b)	
  DPPH	
  radical	
  scavenging	
  activity;	
  c)	
  ORAC	
  value	
  

	
  
Figure	
   2:	
   a)	
   and	
   b)	
   screening	
   of	
   optimal	
   conditions	
   of	
   alginates	
   extraction;	
   c)	
  
ultrasound-­‐assisted	
  extraction	
  of	
  alginates	
  in	
  determined	
  optimal	
  conditions	
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ABSTRACT	
  
With	
   the	
   concern	
   of	
   an	
   aging	
   Mauritian	
   population,	
   mortality	
   forecast	
   is	
  
becoming	
  of	
  increasing	
  importance.	
  Such	
  a	
  forecast	
  has	
  several	
  implications,	
  for	
  
instance	
  on	
  pension	
  payment,	
   insurance	
  or	
  social	
  care	
  (health	
  services,	
   leisure)	
  
offered	
   to	
   retired	
   citizens.	
   With	
   the	
   rise	
   in	
   life	
   expectancy,	
   decision	
   makers	
  
would	
  be	
  called	
  upon	
  to	
  sanction	
  appropriate	
  measures	
  in	
  view	
  of	
  a	
  sustainable	
  
support.	
   We	
   study	
   different	
   mortality	
   forecasting	
   methods	
   and	
   observe	
   their	
  
effectiveness	
   in	
   forecasting	
   Mauritian	
   mortality	
   rates.	
   We	
   apply	
   logit	
   and	
  
stochastic	
  models	
  to	
  predict	
  mortality	
  rates.	
  A	
  fitting	
  mortality	
  rate	
  is	
  applied	
  for	
  
years	
   1984-­‐2005	
   and	
   we	
   employ	
   an	
   Autoregressive	
   Moving	
   Average	
   (ARIMA)	
  
model	
  to	
  forecast	
  the	
  general	
  index	
  for	
  the	
  time	
  period	
  from	
  2006	
  to	
  2012	
  and	
  
compare	
  their	
  forecasting	
  accuracy.	
  The	
  Lee-­‐Carter	
  model	
  yields	
  more	
  accurate	
  
results	
   in	
   forecasting	
   Mauritian	
   mortality	
   rates,	
   as	
   compared	
   to	
   the	
   other	
  
methods	
  considered.	
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ABSTRACT	
  
Diabetes	
   is	
   a	
   lifelong	
   disease	
   affecting	
   a	
   significant	
   number	
   of	
   people	
   in	
   the	
  
world.	
   This	
  has	
   led	
   to	
   volumetric	
   patient	
   related	
   information.	
   In	
   this	
  work,	
  we	
  
aim	
  at	
  applying	
   different	
   statistical	
   approaches	
   to	
   health	
   care	
  data	
   in	
  order	
   to	
  
search	
   for	
   patterns	
   and	
   examine	
  which	
   are	
  more	
   strongly	
   associated	
  with	
   the	
  
onset	
  of	
  diabetes.	
  Patient	
  data	
  such	
  as	
  gender,	
  age	
  and	
  fasting	
  plasma	
  glucose	
  
(FPG)	
  are	
  considered	
  for	
  that	
  purpose.	
  We	
  compare	
  and	
  discuss	
  the	
  predictions	
  
obtained	
   from	
   classification	
   techniques	
   and	
   discriminant	
   analysis.	
   We	
   also	
  
identify	
   some	
   clustering	
   methods,	
   which	
   can	
   handle	
   the	
   data	
   under	
  
consideration.	
   This	
   has	
   been	
   required	
   since	
   clustering	
   procedures	
   work	
  
efficiently	
  either	
  on	
  pure	
  continuous	
  data	
  or	
  pure	
  categorical	
  data	
  but	
  most	
  of	
  
them	
  perform	
  poorly	
  on	
  mixed	
  metric	
  and	
  non-­‐metric	
  data	
  types.	
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ABSTRACT	
  
Non-­‐Communicable	
   Diseases	
   (NCD)	
   constitutes	
   the	
   leading	
   cause	
   of	
   deaths	
   in	
  
the	
  world.	
   As	
   smoking	
   is	
   the	
   leading	
   preventable	
   risk	
   factor	
   for	
  NCD,	
   there	
   is	
  
need	
  to	
  address	
  smoking	
  cessation.	
  Considering	
  that	
  there	
   is	
  a	
  high	
  prevalence	
  
of	
  smokers	
  among	
  young	
  adults	
  in	
  Mauritius	
  and	
  other	
  countries,	
  this	
  study	
  was	
  
designed	
  with	
  the	
  aim	
  to	
  identify	
  the	
  needs	
  of	
  young	
  smokers,	
  in	
  the	
  age	
  group	
  
19-­‐30,	
   with	
   respect	
   to	
   smoking	
   cessation.	
   The	
   objectives	
   were	
   to	
   explore	
   the	
  
attitudes	
  of	
   young	
   smokers	
   towards	
   smoking	
   cessation	
  programs	
  and	
   to	
  probe	
  
about	
   any	
   plan	
   to	
   quit	
   smoking.	
   A	
   qualitative	
   study	
   was	
   carried	
   out	
   among	
   a	
  
purposeful	
   sample	
   of	
   19	
   young	
   working	
   adult	
   smokers.	
   Respondents	
   were	
  
classified	
   into	
   two	
  groups	
  depending	
  on	
   their	
  motivation	
   level	
   assessed	
  by	
   the	
  
Readiness	
   to	
   Quit	
   Ladder	
   and	
   their	
   cigarette	
   dependence	
   measured	
   by	
   the	
  
Fagerstrôm	
  Test	
  of	
  Nicotine	
  Dependence.	
  Then,	
  a	
   semi	
   structured	
   face-­‐to-­‐face	
  
interview,	
   integrating	
   aspects	
   of	
   the	
   PRIME	
   theory	
   was	
   conducted.	
   Data	
  
collected,	
   the	
   verbatim	
   transcripts,	
   were	
   analyzed	
   using	
   the	
   Thematic	
  
Framework	
  Analysis	
   (Ritchie	
  and	
   Lewis,	
  2003)	
   to	
   enable	
   emergence	
  of	
   themes	
  
from	
  data.	
  Analysis,	
  undertaken	
  manually,	
   involved	
   transcribing	
  each	
   interview	
  
verbatim,	
   familiarization	
  with	
   the	
  data	
  by	
   reading	
   the	
   transcripts	
   several	
  times	
  
and	
   identifying	
   within	
   which	
   group	
   of	
   participants	
   each	
   point	
   occurred.	
  
Identification	
   of	
   recurrent	
   themes	
   by	
   grouping	
   similar	
   key	
   points	
   showed	
  
attitudes	
   towards	
   smoking	
   and	
   quitting	
   in	
   both	
   groups,	
   and	
   any	
   differences,	
  
which	
   occurred	
   between	
   the	
   two	
   groups.	
   Ethical	
   clearance	
   from	
   the	
   research	
  
ethics	
  committee	
  of	
  the	
  health	
  authorities	
  of	
  the	
  country	
  was	
  obtained	
  prior	
  to	
  
start	
  of	
  data	
  collection.	
  All	
   smokers	
   intended	
   to	
  quit.	
  High	
  motivation	
   smokers	
  
wanted	
   to	
  quit	
   soon	
  while	
   low	
  motivation	
   smokers	
  wished	
   to	
  quit	
   later	
   in	
   the	
  
future.	
  The	
  main	
  motivation	
  for	
   intention	
  to	
  quit	
  was	
  health	
  worries.	
  The	
  main	
  
barrier	
   to	
   quitting	
   was	
   social	
   environment.	
   The	
   reasons	
   identified	
   to	
   previous	
  
unsuccessful	
  quit	
  attempts	
  were	
   lack	
  of	
  knowledge	
  about	
  cessation	
  techniques	
  
and	
   smokers	
   considered	
   they	
   had	
   to	
   quit	
   rather	
   than	
   they	
   wanted	
   to	
   stop	
  
smoking.	
  This	
  qualitative	
  study	
  reveals	
  that	
  the	
  interviewed	
  smokers	
  need	
  to	
  be	
  
provided	
  with	
  the	
  relevant	
  counseling	
  and	
  supportive	
  environment	
  to	
  empower	
  
them	
   to	
   quit	
   successfully.	
   Training	
   of	
   health	
   professionals	
   with	
   respect	
   to	
  
motivational	
   interviewing	
   is	
   thus	
   recommended.	
   As	
   the	
   importance	
   of	
   social	
  
environment	
   is	
   highlighted,	
   comprehensive	
   smoking	
   ban	
   in	
   all	
   public	
   places	
  
needs	
  to	
  be	
  enforced.	
  Finally,	
  health	
  awareness	
  campaigns	
  are	
  required	
  in	
  order	
  
to	
  increase	
  uptake	
  of	
  smoking	
  cessation	
  programs.	
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ABSTRACT	
  
Natural	
  plant	
  products	
  continue	
  to	
  gain	
   interest	
  due	
  to	
  the	
  plethora	
  of	
  health-­‐
promoting	
   phytochemicals	
   they	
   possess.	
   Citrus	
   fruits	
   have	
   been	
   extensively	
  
studied	
   for	
   the	
  dynamo	
  package	
  of	
  health	
  benefits	
   they	
   confer	
  and	
  have	
  been	
  
widely	
   applied	
   in	
   the	
   medical	
   and	
   food	
   industry.	
   Kumquat,	
   a	
   tropical	
   fruit	
  
originally	
   included	
   in	
   the	
   genus	
  Citrus	
   has	
   been	
  classified	
   a	
   century	
  ago	
   in	
   the	
  
genus	
  Fortunella.	
  The	
   latter	
  has	
   so	
  far	
  been	
  poorly	
  studied,	
  most	
  probably	
  due	
  
to	
   its	
   limited	
   distribution	
   and	
   consumption.	
   However,	
   there	
   exist	
   interesting	
  
findings	
   on	
   the	
   phytochemical	
   composition	
   of	
   Fortunella	
   species	
   and	
   their	
  
modulatory	
   effects	
   on	
   health	
   at	
   biochemical	
   and	
   molecular	
   levels.	
   The	
   main	
  
vitamins	
   in	
   Kumquats	
   are	
   vitamin	
   C	
   (43.9	
   mg/100g	
   which	
   meets	
   73%	
   of	
   our	
  
recommended	
  uptake),	
  vitamin	
  A,	
  B1	
  (thiamin),	
  B3	
  (niacin),	
  B6	
  (pyridoxine)	
  and	
  
E	
   (alpha-­‐tocopherol).	
   Phytochemical	
   composition	
   includes	
   flavonoids,	
  
terpenoids,	
   carotenoids,	
   phenolic	
   acids	
   and	
  essential	
   oils.	
   The	
  main	
   flavonoids	
  
found	
   in	
   Kumquats	
   are	
   flavanones	
   (naringin,	
   hesperidin	
   and	
   neohesperidin),	
  
flavones	
   (diosmin	
   and	
   sinensetin),	
   flavanol	
   derivatives	
   (rutin,	
   quercetin	
   and	
  
kaempferol)	
   and	
   dihydrochalcones	
   (most	
   abundant	
   being	
   phoretin	
   3’,	
   5’-­‐di-­‐C-­‐
glucoside).	
   Their	
   carotenoid	
   composition	
   varies	
   in	
   peels	
   and	
   pulps,	
   with	
   peels	
  
containing	
   mostly	
   violaxanthin,	
   β-­‐citraurin,	
   lutein,	
   β-­‐cryptoxanthin	
   and	
   β-­‐
carotene	
   while	
   pulps	
   additionally	
   containing	
   auroxanthin	
   and	
   luteoxanthin.	
  
Limonene	
   is	
   the	
   principal	
   essential	
   oil	
   of	
   kumquat	
   peel	
   (around	
   93	
   %	
   of	
   the	
  
total).	
  Kumquats	
  are	
  also	
  rich	
  in	
  phenolic	
  acids,	
  more	
  particularly	
  cinnamic	
  acids	
  
and	
  cinnamic	
  acid	
  derivatives	
  like	
  boropinic	
  acid	
  and	
  ferulic	
  acid.	
  Various	
  studies	
  
have	
   shown	
   that	
   the	
   blend	
   and	
   multifunctional	
   properties	
   of	
   these	
  
phytochemicals	
   and	
   nutrients	
   confer	
   a	
   wide	
   range	
   of	
   prophylactic	
   activities	
  
including	
   anti-­‐oxidant,	
   anti-­‐microbial,	
   anti-­‐inflammatory,	
   anti-­‐tumor,	
   anti-­‐
diabetic,	
   anti-­‐obesity,	
   anti-­‐hypertensive	
   activities	
   and	
   modulation	
   of	
  
neurodegenerative	
   diseases	
   through	
   interesting	
   mechanisms	
   of	
   action.	
   A	
  
remarkable	
   feature	
  of	
  kumquats	
   is	
   that	
  the	
   fruit	
   can	
  be	
  eaten	
  whole,	
  with	
   the	
  
pulp	
   and	
   peel,	
   both	
   containing	
   the	
   health-­‐advocating	
   bioactive	
   compounds.	
  
Kumquats,	
   thus,	
   represent	
   potential	
   functional	
   foods	
   that	
   can	
   be	
   included	
   in	
  
normal	
   diets	
   and	
   in	
   nutritional	
   programs	
   for	
   preventive	
   and	
   therapeutic	
  
treatments.	
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ABSTRACT	
  
Preclinical	
   research	
  on	
  animal	
  model	
   recently	
   started	
   in	
  Reunion	
   Island	
  due	
   to	
  
the	
  absence	
  of	
   an	
   animal	
   lab	
   and	
   qualified	
   scientists,	
   veterinaries	
   or	
   technical	
  
staff.	
   Since	
   2009,	
   the	
   situation	
   has	
   evolved	
  with	
   the	
   creation	
  of	
   the	
   approved	
  
research	
   structure	
   for	
   rodents	
   in	
   CYROI	
   (Cyclotron	
   Region	
   Ocean	
   Indien),	
   a	
  
biotechnology	
   platform.	
   Moreover,	
   the	
   experimental	
   microsurgery	
   is	
   an	
  
essential	
  tool	
  for	
  the	
  development	
  of	
  preclinical	
  research	
  projects	
  that	
  require	
  a	
  
particular	
  animal	
  model	
  and	
  the	
  microsurgical	
  platform	
  in	
  CYROI	
  is	
  unique	
  in	
  the	
  
southwest	
   area	
   of	
   the	
   Indian	
   Ocean	
   since	
   2014.This	
   platform	
   comes	
   from	
   a	
  
partnership	
   between	
   the	
   Reunion	
  University	
   hospital,	
   the	
  University	
   faculty	
   of	
  
Sciences	
  and	
  CYROI.	
  In	
  April	
  2014,	
  European	
  funding	
  allowed	
  the	
  establishment	
  
to	
  set	
  up	
  an	
  experimental	
  laboratory	
  in	
  microsurgery	
  through	
  the	
  acquisition	
  of	
  
7	
   Leica	
   M320	
   microscopes	
   and	
   all	
   the	
   necessary	
   equipments	
   for	
   preclinical	
  
microsurgery:	
   surgical	
   and	
   microsurgical	
   instruments,	
   surgical	
   heating	
   plates	
  
connected	
   to	
   the	
   small	
   animal	
   anesthesia	
   system	
   and	
   heat	
   lamps.	
  One	
   of	
   the	
  
microscopes	
   has	
   an	
   HD	
   camera,	
   connected	
   to	
   a	
   screen,	
   enabling	
   training	
  
microsurgical	
   techniques.	
   The	
   unit	
   has	
   two	
   main	
   activities:	
   firstly,	
   the	
  
development	
   of	
   preclinical	
  models	
   of	
  microsurgery,	
   in	
   accordance	
   to	
   scientific	
  
projects.	
   For	
   instance,	
   Wistar	
   Han	
   rat	
   is	
   used	
   to	
   study	
   renal	
   functions	
   of	
  
ischemia-­‐reperfusion	
   injury	
   or	
   arthrosis.	
   Secondly,	
   offering	
   training	
   sessions	
   in	
  
surgical	
   or	
   microsurgical	
   techniques	
   under	
   a	
   microscope.	
   In	
   September	
   2015,	
  
two	
  additional	
   training	
   sessions	
   in	
   surgery	
   and	
  microsurgery	
  will	
   be	
   offered	
  at	
  
CYROI	
   which	
   will	
   be	
   opened	
   to	
   researchers,	
   research	
   technicians,	
   physicians,	
  
surgeons	
  and	
  veterinarians	
  of	
  Indian	
  Ocean.	
  One	
  will	
  be	
  a	
  surgery	
  training	
  using	
  
non-­‐living	
   tissue	
   and	
   a	
   single	
   live	
   rat	
   per	
   person	
   and	
   the	
   second	
   one	
   on	
  
microsurgery	
  training	
  will	
  make	
  use	
  of	
  PVC-­‐Rat®	
  model	
  before	
  any	
  use	
  of	
  animal.	
  
Furthermore,	
  CYROI	
  has	
  a	
  radioisotope	
  area	
  due	
  to	
  the	
  presence	
  of	
  a	
  Cyclotron,	
  
a	
   radiochemical	
   laboratory	
   and	
   small	
   animal	
   imaging	
   laboratory	
   (RIPA	
  
Radiochemistry	
  unity	
  and	
  Small	
  Animal	
   Imaging).	
  A	
  Triumph	
  multimodal	
   imager	
  
allows	
  preclinical	
  imaging	
  to	
  be	
  carried	
  out:	
  PET	
  (Positron	
  Emission	
  Tomography)	
  
and	
   SPECT	
   (Positron	
   Single	
   Photon	
   Emission)	
  modalities	
   using	
   radiotracers	
   for	
  
monitoring;	
   CT	
   (CT)	
   in	
   order	
   to	
   acquire	
   anatomical	
   images.	
   Its	
   strategic	
  
localization	
  (next	
  to	
  the	
  animal	
  Lab)	
  offers	
  the	
  opportunity	
  to	
  use	
  this	
  advanced	
  
tool	
   to	
   monitor	
   our	
   surgical	
   models.	
   All	
   animal	
   care	
   and	
   experimental	
  
procedures	
   linked	
   to	
   microsurgical	
   and	
   surgical	
   training	
   or	
   scientific	
   projects,	
  
comply	
   with	
   the	
   guidelines	
   for	
   the	
   Care	
   and	
   Use	
   of	
   Laboratory	
   Animals,	
  
formulated	
  by	
  the	
  Ministry	
  of	
  Education	
  and	
  research	
  of	
  France	
  and	
  approved	
  by	
  
the	
  Ethical	
  Committee	
  on	
  Animal	
  Experiments	
  at	
  Reunion	
  Island	
  (CYROI	
  N°114).	
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