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The Immunology Symposium 2014, was held at Faculty of Medicine & Health 
Sciences, Universiti Putra Malaysia, Selangor, Malaysia on 16-17 October, 2014. 
The abstracts of papers presented are as follows:

PLENARY SESSION

PS1: Dendritic cell and macrophage ontogeny 

Florent GINHOUX 

Singapore Immunology Network (SIgN), Agency for Science, Technology and Research (A*STAR), Singapore, Singapore.  
Florent_ginhoux@immunol.a-star.edu.sg

Dendritic cells (DCs), monocytes and macrophages play crucial and distinct roles in tissue homeostasis and immunity, but 
also contribute to a broad spectrum of pathologies and are thus attractive therapeutic targets. Potential intervention strategies 
aiming at manipulation of these cells will require in-depth insights of their origins and the mechanisms that govern their 
homeostasis. 
 DCs and monocytes arise from common bone marrow (BM) precursor named macrophage-dendritic cell precursors 
(MDP), branching into exclusively DC- or monocyte-committed progenitors named common dendritic cell progenitors (CDPs) 
or common monocyte progenitor (cMoPs) respectively. CDPs give rise to plasmacytoid DC and migratory DC precursors 
termed pre-DCs. Pre-DCs seed tissues where they differentiate into the two major functionally specialized DC lineages, 
CD8α+/CD103+ DCs and CD11b+ DCs. 
 Recent evidence from our laboratory and others have showed that monocytes do not substantially contribute to all tissue 
macrophage populations in steady state and inflammatory conditions. Rather certain tissue macrophages in mice are derived 
from embryonic precursors, are seeded before birth and maintain themselves in adults by self-renewal. In addition, we now 
provided evidence that commitment to CD8α+/CD103+ DC or CD11b+ DC subsets is imprinted early in the BM. Combining 
single cell sequencing with conventional transcriptomic analysis, Cytometry by Time-Of-Flight mass spectrometry (CyTOF) 
and intra-femoral transfer, we identified for the first time DC subset-specific precursors in the BM as well as previously 
unknown molecular checkpoints for DC lineage commitment as early as the CDP stage. 
 These new insights into the origins of DCs, monocytes and macrophages should aid the rational design of therapies 
aimed at harnessing the functions of these cells in homeostasis and inflammation and will allow efficient targeting and 
manipulation during health and disease.

PS2: Immunotherapy of leukaemia

Dario CAMPANA

Department of Paediatrics, Yong Loo Lin School of Medicine, National University of Singapore, Singapore. Email address: 
paedc@nus.edu.sg

Despite advances in the treatment of hematologic and non-hematologic malignancies, a substantial proportion of patients have 
refractory disease. Even when treatment is successful, it may have serious toxicities and long-term sequelae. Immunotherapy 
as a cancer treatment is attractive because it can potentially bypass the resistance of cancer cells to standard therapy while 
sparing normal tissues. In addition to therapeutic antibodies and vaccine strategies, infusion of immune cells that can directly 
lyse tumor cells is being increasing implemented in the clinic. Research in our laboratory has focused on two aspects of cell 
therapy. One is the development of reliable methods for natural killer (NK) cell expansion and activation. Expanded NK 
cells have cytotoxicity not only against leukemic cells but also against solid tumors. This is much higher than that exerted by 
unstimulated cells from the same donors in vitro and in murine models. These methods have been validated in a GMP-grade 
large-scale setting and are being tested in clinical trials. The other main area of research is the development of methods to 
redirect immune cells and enhance their anti-tumor capacity. Our laboratory developed a chimeric receptor directed against 
CD19 endowed of two signaling molecules, CD3 zeta and 4-1BB. This receptor has shown great clinical potential when 
expressed in autologous T lymphocytes. It can also be expressed in expanded NK cells, thus enhancing NK-cell mediated 
killing of acute lymphoblastic leukemia (ALL) cells. A recently developed receptor that has shown promise in preclinical 
studies is a CD16V-41BB-CD3z construct which endows T cells with antibody-dependent cell cytotoxic capacity. Efforts 
to develop more effective techniques to engineer NK cells and T lymphocytes, increase their anti-tumor activity, and test 
them in clinical trials will be discussed.
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INVITED SPEAKERS 

IS1: Primary immunodeficiency diseases in Malaysia – IMR experience 

Adiratna MAT RIPEN, J.S. DHALIWAL 

Institute for Medical Research, Kuala Lumpur, Malaysia.  Email address: adiratna@imr.gov.my

Primary immunodeficiency diseases (PID) are a group of more than 200 rare, chronic disorders in which components of the 
body’s immune system are absent or dysfunctional. These diseases are a result of hereditary or genetic disorders. The majority 
of the disorders are diagnosed in early childhood although some may not be recognized until adulthood. The disorders can 
affect anyone. Some affect a single component of the immune system while others may affect more than one component of the 
system. Data from the European Society of Immunodeficiency (ESID) registry shows that about 1 in 25,000 people are born 
with a PID in the United Kingdom. However, the number of cases varies from one country to another depending on awareness 
and diagnoses. IMR has been the reference lab for the Primary Immunodeficiency screening in Malaysia since late 1990s. 
Screening involves a number of tests including Lymphocyte subset enumeration, Phagocytic function and Immunoglobulin 
levels. By carrying out these screening tests, it has been estimated that at least 80% of Primary Immunodeficiency diseases; 
mainly antibody disorders (65%), the T cell deficiencies (10%) and phagocytic disorders (8%) can be excluded. Since 
2009, we have established the genetic diagnosis for a few common PIDs like Chronic granulomatous diseases and X-linked 
agammaglobulinemia. A few interesting cases of PID in Malaysia that we have identified will be discussed.

IS2: Dengue infection: Cytokine profiles and modulation of the microvascular endothelium 

Shamala Devi SEKARAN1, Anusyah RATHAKRISHNAN1, Dennis GRAB2

1Department of Medical Microbiology, Faculty of Medicine, University Malaya, Kuala Lumpur, Malaysia; 2John Hopkins 
School of Medicine, Baltimore, USA.  shamalamy@yahoo.com

Background: Dengue imposes serious healthcare, economic and social burden, with 390 million cases estimated annually, of 
which 75% are mild or asymptomatic cases. While many factors have been postulated in the pathogenesis of dengue, it has 
been traditionally believed to be an immune-mediated disease leading to endothelial dysfunctions. This study describes the 
cytokine levels of a dengue cohort in a Malaysia and investigates the protective immune correlates in clinically asymptomatic 
household members. Methodology and results: Dengue-suspected patients and accompanying household members 
(no physical signs of illness) were recruited with informed consent. Clinical data information was obtained and dengue 
laboratory diagnostics (RT-PCR, MAC-ELISA, NS1 ELISA and HI) were conducted. Serum of patients (dengue positive 
or presumptive) was subjected to multiplex cytokine analyses while the dengue positive/presumptive household members 
were gene profiled to find protective immune correlates. Twelve cytokines namely IL-5, IL-10, IL-13, IFN-γ, MIF, IL-8, 
CCL11, CXCL10, IL-7, FGF-2, ICAM-1 and VCAM-1 were significantly differentially expressed at the different phases of 
illness in dengue patients. On the other hand, among 29 asymptomatic household members who were found to be dengue 
positive/ presumptive, cytokine-related genes including TNF-α, IL8, IL2, IL3, IL4, IL5, IL8, IL9, IL10 and IL13, IL18 
were found to be down-regulated while CCL5, MIP-1α, MIP-1β, TGF-β were up-regulated. At the same time, a number 
of matrix metalloproteinase (MMP) members, such as MMP8, MMP10, MMP12, MMP15, MMP16, MMP24 and TIMP1 
were significantly modulated. The involvement of these cytokine and MMPs indicate the endothelium as a major player 
in dengue pathogenesis. This was then demonstrated via in vitro infection of the brain and lung microvascular endothelial 
cells where both were found to be susceptible to dengue virus infections. Further investigations into the protein expression 
of dengue-infected microvascular cells reveal that various tight junctional proteins (ZO-1, Claudin-1, Occludin and ESAM) 
were modulated differentially. Conclusion: Here, we re-iterate findings from other studies to show that cytokine storms are 
a significant component in dengue immunopathogenesis whereas subclinical infections reveal broad down-regulation many 
innate, adaptive cytokines and matrix metalloproteinases. This led to the hypothesis where the endothelium is suggested to 
play an important role. In this study activation of the endothelial cells seemed to have occurred immediately upon dengue 
infection and is regulated differentially in different organs. This is postulated to trigger the various cascades of immune 
response as noted in dengue patients. As endothelium dysfunctions are often reversible, this may provide avenues for 
development potential pharmacologic agents to manage disease severity.
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IS3: Understanding the host response to Burkholderia pseudomallei

Sheila NATHAN

School of Biosciences and Biotechnology, Faculty of Science and Technology, Universiti Kebangsaan Malaysia, Bangi, 
Selangor DE, Malaysia. sheila@ukm.edu.my

Burkholderia pseudomallei infection can lead to both acute and chronic melioidosis and the infection is further exacerbated 
in immune-compromised individuals. To understand how the pathogen interacts with both healthy and diabetic hosts, we 
analysed the transcriptome profile of healthy and STZ-induced diabetic mice infected with B. pseudomallei. Microarray 
analysis of infected organs demonstrated that genes involved in immune response, stress response, cell cycle regulation, 
proteasomal degradation, cellular metabolism and signal transduction pathways were differentially regulated in infected Balb/C 
mice. Many cell death, caspase activation and inflammatory genes that were overexpressed comprise of the cohort of “core 
host immune response” genes commonly seen in general inflammation infections. On the other hand, host metabolic and 
cellular pathways including glycolysis and the TCA cycle were repressed. Diabetes is a predisposing factor of melioidosis, 
contributing to higher mortality of infected individuals. In an STZ-diabetic acute melioidosis model, expression profile data 
suggested that elevated glucose levels impaired the host innate immune system by delaying identification and recognition 
of the B. pseudomallei surface structures. However, the general “alarm signal” of infection as well as defense programmes 
were still triggered by the STZ-diabetic host albeit much later than in normoglycaemic infected mice.  In summary, this 
study demonstrates that in the face of a B. pseudomallei acute infection in immune-competent hosts, a broad range of innate 
immune mechanisms are activated within 24 hours, however, this activation is suppressed at a later time point. Conversely, 
poor glycaemic control impaired innate responses during the early stages of B. pseudomallei infection and this most likely 
contributes to the increased susceptibility of diabetics to the acute form of this fatal disease.

IS4: The role of hypoxia in inflammatory arthritis 

Chin-Teck NG

Division of Rheumatology, Department of Medicine, Faculty of Medicine, University of Malaya. chinteck.ng@gmail.com

Hypoxia is a feature of many pathological conditions. Under physiological conditions, oxygen levels vary from tissue to 
tissue, ranging from 150 mmHg in the lung to 40-100 mmHg in the circulation. The stage of hypoxia occurs when there is 
imbalance between oxygen suppy and demand. Similar to tumours, hypoxia in rheumatoid arthritis (RA) may be contributed 
by the metabolically active environment and dysfunctional vasculature that cannot meet the demand of oxygen and nutrients. 
Other contributory factors may include raised intra-articular pressures during movement and joint swelling caused by 
inflammation. Raised intra-articular pressure can compromise vascular supply to the inflamed synovial tissues and further 
exacerbate the hypoxic environment.  Hypoxia, acting via hypoxia-inducible factors (HIFs), is a powerful trigger of adaptive 
responses, including synovial fibroblasts and endothelial cell activation, proliferation and survival. The presentation will 
briefly discuss the current evidence how hypoxia affects angiogenesis, immunity, cell proliferation/apoptosis, cartilage/bone 
destruction and energy dysfunction in RA. 

IS5: Novel role of IRF-5 in B cells differentiation and response 

Chee-Mun FANG 

School of Pharmacy, Faculty of Science, The University of Nottingham Malaysia Campus, Jalan broga, 43500 Semenyih, 
Selangor, Malaysia.  Email address: CheeMun.Fang@nottingham.edu.my

IFN-regulatory factor 5 (IRF-5), a member of the IRF family, is a transcription factor that has a key role in the induction of 
the antiviral and inflammatory response. When compared with C57BL/6 mice, Irf5-/- mice show higher susceptibility to viral 
infection and decreased serum levels of type I IFN and the inflammatory cytokines IL-6 and TNF-α. Most importantly, a 
genetic variation in the IRF-5 gene shows a strong association with autoimmune diseases such as systemic lupus erythematosus 
(SLE) and rheumatoid arthritis. Our data showed that IRF-5 plays an important role in the direct regulation of the plasma 
cell commitment factor Blimp-1 and in B-cell terminal differentiation. The Irf5-/- mice develop an age-related splenomegaly, 
associated with a dramatic accumulation of CD19+ B220- B cells with impaired functions and a disruption of normal splenic 
architecture. Splenic B cells from Irf5-/- mice also exhibited a decreased level of plasma cells. In addition, the Irf5-/- mice have 
attenuated IgG2a/c responses to T-cell dependent and -independent antigens and to polyoma virus infection. The SCID mice 
reconstituted with Irf5-/-  B cells show a decrease in IgG2a/c expression after viral infection compared with mice that received 
wild-type B cells. Irf5-/- B cells in vitro have diminished TLR and cytokine-induced class switching to IgG2a/c. Addressing 
the molecular mechanism, we show that IRF-5 regulates IgG2a/c expression by decreasing the zinc-finger transcription factor 
Ikaros expression; reconstitution of IRF-5 in Irf5-/-  B cells down regulates Ikaros levels and increases switching to IgG2a/c. 
Collectively, these results show the role of IRF-5 in the B-cell terminal differentiation and identify the IRF-5-Ikaros axis as 
a critical modulator of IgG2a/c class switching.
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IS6: Lights, Camera, and Action: Secret Life of Neutrophils Revealed by 2-photon Microscopy

Lai Guan NG

Singapore Immunology Network (SIgN), Agency for Science, Technology and Research (A*STAR), Singapore, Singapore. 
ng_lai_guan@immunol.a-star.edu.sg

The migration of neutrophils between tissue compartments is an important aspect of innate immune surveillance. This process 
is regulated by a cascade of cellular and molecular signals to avoid unnecessary crowding of neutrophils at the periphery, to 
allow rapid mobilization of neutrophils in response to inflammatory stimuli, and to return to a state of homeostasis after the 
response. Intravital microscopy approaches have been fundamental in unraveling many aspects of neutrophil behavior, providing 
important mechanistic information on the processes involved in basal and disease states. This seminar will provide a broad 
overview of the current understanding of neutrophil biology, and focus on novel aspects of neutrophil migration/trafficking, 
which had previously been elusive until their recent elucidation by intravital multiphoton microscopy techniques. 

IS7:  Transcriptomics, a tool for immunological research

Jeffrey Wee Choon WEE

Genomax Technologies Pte Ltd, Singapore, and Molecular Genomics Pte Ltd, Singapore. Jeffreywee@genomax.com.sg

Since the development of microarrays, the genomics field has seen breath-taking progresses in printing technologies and 
associated fields such as bioinformatics. Agilent Technologies provides a complete solution for microarray workflow: nucleic 
acid purification, quality control, probes labeling, microarray hybridization and washing, scanning and data analysis. Agilent 
microarrays are printed with 60-mer oligos of high fidelity using its proprietary non-contact ink-jet technology coupled 
with in-house optimized phosphoramidite chemistry. In addition, Agilent microarrays are customizable and the platform 
produces highly reproducible data across a wide dynamic range.   With the decreasing in cost coupled with the increasing 
throughout of sequencing, RNA seq is also increasingly being used in transcriptomes profiling. Agilent Technologies has 
released a directional RNA seq library construction kit for Illumina sequencing platform and it is also compatible with 
RNA capture SureSelect XT kit.  In this presentation, the overview of Agilent transcriptomics solutions and its application 
in Immunological research will be discussed. 

IS8: Tumour immunology: relevance to cancer therapy

Heng Fong SEOW

Immunology Unit, Department of Pathology, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, Serdang, 
Selangor 43400, Malaysia.  shf@upm.edu.my

Cancer immunotherapy was selected as the Breakthrough of the Year 2013 in the December 2013 issue of the journal 
Science.  The success with chimeric T cell antigen receptor (CAR) and anti-CTLA-4 in cancer therapy has been attributed to 
the enormous efforts of immunologists in the past fifty years. This has improved our understanding of tumour immunology 
and has translated to immunotherapies for cancer patients. A brief summary on the history of cancer immunology leading 
to the concept of immunoediting, the role of cells of innate and adaptive response and application of genomic research will 
be presented. Cytotoxic T cells, NK cells and cytokines are key components required in combating cancer.  In contrast, 
tumour-associated macrophages (TAMs) are involved in immunosuppression, enhancing tumour proliferation, angiogenesis, 
matrix remodelling resulting in invasion and metastasis. An update on the phenotypes of macrophages involved in tumour 
progression and the potential therapeutic strategies targeting macrophages will also be presented. Immunofluorescence and 
immunohistochemical markers for M1 macrophages include iNOS2, p-STAT1.  CD163, CD204, CD206 and c-MAF have 
been used as biomarkers for M2 macrophages. The objectives of our study was to detect M1- and M2-like macrophages in 
colorectal carcinoma tissues by immunohistochemical staining with anti-CD68, anti-COX2, anti-CD163 and anti-cMAF. In 
vitro studies were conducted to produce macrophages with M1 and M2-like phenotypes. These studies will allow a better 
understanding of how polarization is controlled which is important to enable design of potential therapeutic strategies to 
destroy the pro-tumoural role of tumour-associated macrophages.  
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IS9: Mesenchymal stem cells: A potential cellular therapy for unregulated inflammatory disease 

Rajesh Ramasamy

Immunology Unit, Department of Pathology, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia,43400 
UPM Serdang, Selangor.  rajesh@upm.edu.my

Overwhelmed inflammation has becomes a critical factor for many chronic diseases from autoimmunity to development 
of life threatening cancer. Although many approaches have been implemented to dampen the unwanted inflammation via 
pharmaceutical products, yet the issues of non-specificity and the adverse effects substantially limit its wide usages. Hence, 
the inherent immunosuppressive properties of mesenchymal stem cells (MSCs) have been tested at various preclinical and 
human trials as an alternate way in harnessing inflammation. Our lab has explored the immunomodulatory activities of 
rodent and human derived MSCs from various developmental stages and organs. Overall, MSCs profoundly inhibited the 
proliferation of many immune cells especially T cells without affecting the activation and effector functions of target cells. 
Further cell cycle analysis revealed that MSC exerted immunosuppression is due an arrest in G
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preventing the actively dividing cells transverse the early cell cycle checkpoints. Although several reports had supported 
the contribution of single molecule in mediating MSc mediated immunosuppression yet we utilized DNA microarray to 
tract the changes in global gene expression. In general, MSC down regulated the lymphocyte proliferation/activation, 
apoptosis and cell cycle and immune response associated gene clusters while up-regulated the anti-inflammatory genes 
such as IL11, VSIG4, GJA1, TIMP3 and BBC3. In conclusion, our global gene analysis indicated that the MSC mediated 
immunosuppression is multi-factorial as the array of genes involved in cell-to-cell interaction, cell cycles and differentiation 
of T cells were severely affected MSC.      

IS10: Developing peptide vaccines for cancer immunotherapy 

Sathibalan PONNIAH

Cancer Vaccine Development Laboratory, Uniformed Services University, Bethesda, Maryland, USA.  sathibalan.ponniah@
gmail.com

Immunotherapy is the field of medicine that utilizes the principles and components of the immune system to treat various 
health conditions including cancer, infectious diseases and autoimmunity. Cancer immunotherapy has rapidly become the 
leading and most exciting approach for the next generation of medical treatment in our battle against cancer.
 For more than ten years my laboratory has been involved with the discovery and clinical trials of peptide vaccines 
derived from cancer antigens for the immunotherapy of breast, ovarian and prostate cancers. We have identified peptide 
vaccines from the tumor-associated proteins HER2/neu and Folate Receptor-alpha for the stimulation of CD4 and CD8 T 
cells. These peptide vaccines are currently being evaluated in Phase I, Phase II and Phase III clinical trials to determine their 
clinical efficacy for the prevention of recurrence of disease in cancer patients who are in remission following their standard 
of care treatment regimens including surgery, radiation and chemotherapy. 
 My presentation will discuss the logistics, immunologic assays and results associated with immune-monitoring studies 
conducted as a part of our clinical trials along with the available clinical responses. This will include the detection of peptide 
vaccine-specific CD8 T cells, the proliferation and expansion of vaccine-specific CD4 T cells and the enumeration of Th1 
(IFN-g and Granzyme) cytokine-secreting T cells by ELISPOT assay and CTL-Immunospot technology. Flow cytometry 
analysis of the immune landscape generated in the peripheral blood samples of the patients before and after they complete 
their vaccine schedule will be presented with reference to the phenotypic detection and measurement of regulatory T cells 
(CD4+CD25hiCD127low). 
 Future directions will include a discussion of utilizing combination immunotherapy approaches that will consist of 
optimizing mixtures of CD4 and CD8 peptide vaccines and the combination of peptide vaccines with monoclonal antibodies 
such as Herceptin (Trastuzumab), anti-CTLA-4 or anti-PD-1.
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ORAL PRESENTATIONS 

OP1: A pro-inflammatory role for endothelial cells in an in vitro model of cerebral malaria
 
Loke Tim KHAW1,2, Helen J. BALL1, Valery COMBES1, Georges E. GRAU1, Julie WHEWAY1, Andrew J. MITCHELL1, Nicholas 
H. HUNT1

1School of Medical Sciences and Bosch Institute, University of Sydney, NSW 2006, Australia 2Department of Parasitology, 
Faculty of Medicine, University of Malaya, 50603 Kuala Lumpur, Malaysia.  khawloketim@hotmail.com
 
We have established a novel in vitro co-culture system of human brain endothelial cells (HBEC), Plasmodium falciparum 
parasitised red blood cells (iRBC) and peripheral blood mononuclear cells (PBMC), in order to simulate the chief 
pathophysiological lesion in cerebral malaria (CM). This approach has revealed a previously unsuspected pro-inflammatory 
role of the endothelial cell through potentiating the production of interferon (IFN)-γ by PBMC and concurrent reduction of 
interleukin (IL)-10. The IFN-γ increased the expression of CXCL10 and intercellular adhesion molecule (ICAM)-1, both 
of which have been shown to be crucial in the pathogenesis of CM. There was a shift in the ratio of IL-10:IFN-γ protein 
from >1 to <1 in the presence of HBEC, associated with the pro-inflammatory process in this model. For this to occur, a 
direct contact between PBMC and HBEC, but not PBMC and iRBC, was necessary. These results support HBEC playing 
an active role in the pathogenesis of CM. Thus, if these findings reflect the pathogenesis of CM, inhibition of HBEC and 
PBMC interactions might reduce the occurrence, or improve the prognosis, of the condition.

OP2: Plasmid-bearing Chlamydia trachomatis is associated with severe clinical presentations among genital chlamydial 
infected patients

Tee Cian YEOW1, Negar Shafiei SABET1,2, Won Fen WONG1,2,*, Sofiah SULAIMAN3, Grace Min Yi TAN1, Chung Yeng LOOI4, 
Shankar ESAKIMUTHU1,2, Rishien GUPTA5, Arulanandam BERNARD5, Abu Bakar SAZALY1

1Department of Medical Microbiology, Faculty of Medicine, University of Malaya, 50603 Kuala Lumpur, Malaysia, 2Tropical 
Infectious Disease Research and Education Center, University of Malaya, 50603 Kuala Lumpur, Malaysia, 3Department 
of Obstetrics and Gynecology, Faculty of medicine, University of Malaya, 50603 Kuala Lumpur, Malaysia, 4Department 
of Pharmacology, Faculty of Medicine, University of Malaya, 50603 Kuala Lumpur, Malaysia, 5Center of Excellence in 
Infection Genomics, South Texas Center For Emerging Infectious Diseases, The University of Texas at San Antonio, Texas 
78249, USA.  *Corresponding author: wonfen@um.edu.my

Introduction: Urogenital Chlamydia trachomatis is a main cause of bacterial sexually transmitted disease worldwide leading 
to symptoms including infertility, spontaneous abortion and menstrual disorders. Most of the C. trachomatis isolates carry 
7.5 kb or shorter form of plasmid whilst plasmid-free variants were also being isolated from infected patients. Methodology: 
In this study, we examined the prevalence and copy number of plasmid-bearing versus plasmid-free C. trachomatis in the 
DNA extracted from vaginal swabs among chlamydial infected female patients (n=48). In addition, ELISA assay was carried 
out to detect chlamydial specific IgM and IgG in patient serum. We compared the clinical presentations and infection stages 
of patients who were infected with plasmid-bearing versus plasmid-free C. trachomatis. Results: Of 48 patients, 67% of 
genital chlamydial infection in female was caused by plasmid-bearing C. trachomatis and only 21% was due to plasmid-free 
C. trachomatis. Interestingly, plasmid-bearing C. trachomatis was detected among 77% (10/13) of patients with irregular 
menstrual cycle, 100% (4/4) of patients demonstrating menstrual disorders (oligomenorhea and menorrhagia), 75% (6/8) 
of patients diagnosed with PCOS and 100% (6/6) of patients diagnosed with endometriosis. In addition, patients infected 
with plasmid-bearing C. trachomatis also stand a greater chance of infertility and occurrence of spontaneous abortion. 
However, our data showed that patients developed muropurulent cervicitis irrespective of plasmid-bearing or plasmid-free 
C. trachomatis variants infection. Conclusion: Plasmid-bearing C. trachomatis is more virulent than plasmid-free variants 
and is linked to more severe clinical presentations. 

OP3: Runx1 deficiency in CD4+ T cells causes loss of cell quiescence

Won Fen WONG1

1Tropical Infectious Disease Research and Education Center, Department of Medical Microbiology, Faculty of Medicine, 
University of Malaya, Kuala Lumpur, Malaysia.  email: wonfen@um.edu.my

The Runx1 transcription factor is abundantly expressed in naive T cells but rapidly downregulated in activated T cells, 
suggesting that it plays an important role in a naive stage. In the current study, Runx1(-/-)Bcl2(tg) mice harboring Runx1-
deleted CD4(+) T cells developed a fatal autoimmune lung disease. CD4(+) T cells from these mice were spontaneously 
activated, preferentially homed to the lung, and expressed various cytokines, including IL-17 and IL-21. Among these, the 
deregulation of IL-21 transcription was likely to be associated with Runx binding sites located in an IL-21 intron. IL-17 produced 
in Runx1-deleted cells mobilized innate immune responses, such as those promoted by neutrophils and monocytes, whereas 
IL-21 triggered humoral responses, such as plasma cells. Thus, at an initial stage, peribronchovascular regions in the lung 
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were infiltrated by CD4(+) lymphocytes, whereas at a terminal stage, interstitial regions were massively occupied by immune 
cells, and alveolar spaces were filled with granular exudates that resembled pulmonary alveolar proteinosis in humans. Mice 
suffered from respiratory failure, as well as systemic inflammatory responses. Our data indicate that Runx1 plays an essential 
role in repressing the transcription of cytokine genes in naive CD4(+) T cells and, thereby, maintains cell quiescence.

OP4: Synergistic role of interleukin-6 and interleukin-17A modulate bone remodelling

Shaminea S1, Kannan TP1, Norazmi MN2,3, Nurul AA2,*

School of Dental1 and Health2 and Institute for Research in Molecular Medicine (INFORMM)3, Universiti Sains Malaysia, 
16150 Kubang Kerian, Kelantan, Malaysia.  *Corresponding author: nurulasma@usm.my

Receptor activator of NF-κB ligand (RANKL) has been shown to regulate osteoclast differentiation and function, while 
the osteoprotegerin (OPG) blocks the binding of RANKL, thus inhibiting the differentiation of osteoclasts and favouring 
osteogenesis. Balancing the OPG/RANKL ratio is important in bone remodelling. Cytokines such as IL-6 and IL-17A 
which act as key regulators of the immune response have been identified to have potential roles in bone remodelling. The 
direct role of IL-6 and IL-17A in regulating osteoblast cell has not been well understood in the past. This study was aimed 
to investigate the potential role of IL-6 and IL-17A in regulating the OPG/RANKL system of the murine osteoblast cell 
line (MC3T3-E1). MCT3T-E1 treated with 10ng of IL-6 and/or IL-17A was harvested after 3, 7 and 14 days. Quantitative 
real time PCR was performed using TaqMan PCR reagent kits applying ABI 7500 system. Protein expression was also 
performed using ELISA and western blot. Gene expression analysis showed significant up-regulation of OPG and ALP in all 
the treated groups (rIL-6, rIL-17A and rIL-6 + rIL-17A). In contrast, treatment of cells with rIL-6 and/or rIL-17A showed 
down-regulation of RANKL expression. Interestingly, osteoblast cells treated with combinations of rIL-6 + rIL17A showed 
marked increased in OPG/RANKL ratio. Similar pattern of protein expression was observed in osteoblasts treated with rIL-
17A and rIL-6 + rIL-17A which could promote osteogenesis and diminish osteoclastogenesis. These findings suggest the 
retroactive mechanism of these cytokines on the regulation of OPG/RANKL system. These findings revealed the synergistic 
role of rIL-6 and rIL-17A in modulating bone remodelling mechanism. 

OP5:  Inhibitory effects of Tiger Milk mushroom extract on airway inflammation in ovalbumin-induced allergic 
asthma

Johnathan MALAGOBADAN1, Gan Siew HUA2, Wan Ezumi MOHD FUAD3, Wan Majdiah WAN MOHAMAD1, Faezahtul Arbaeyah 
HUSSEIN2, Nurul Asma ABDULLAH3

School of Dental1, Medical2 and Health3 Sciences, Universiti Sains Malaysia, 16150 Kubang Kerian, Kelantan.  E-mail: 
nurulasma@usm.my

Asthma is a chronic disorder that involves inflammation, swelling, and narrowing of the airways. Asthma is characterized 
by airways hyper-responsiveness, airways eosinophilia infiltration, excessive airways mucus production and increase of IgE 
and Th2 cytokines. Currently asthma is controlled by steroid-based medications; however steroid has many side effects. 
Therefore, alternative medication for management of asthma is needed. Tiger Milk mushroom (TMM) or scientifically 
known as Lignosusrhinocerus has been traditionally used to treat many illnesses by indigenous communities in Malaysia. 
However, no scientific studies have been carried out on its efficacy towards asthma. We investigated the effects of TMM 
on OVA sensitized asthmatic Sprague Dawley rats to understand its potential anti-asthmatic effect. Four groups of male 
Sprague Dawley rats (n=5), normal rats; sensitization plus OVA challenged rats; sensitization plus OVA challenged with TMM 
treatment and sensitization plus OVA challenged with Dexamethasone treatment were used. Our study showed that treatment 
of rats with TMM extract has significantly reduced asthmatic parameters i.e. total immunoglobulin E (IgE) in serum, Th2 
cytokines IL-4, IL-5 and IL-13 levels in bronchoalveolar lavage fluid (BALF), and also effectively suppressed eosinophils 
number in BALF as well as attenuated eosinophil infiltration in lung. The results suggest that Tiger Milk mushroom extract 
could be a potential natural alternative for the management of allergic asthma.

OP6: Monocyte-derived dendritic cells promote T follicular helper cell differentiation

Svetoslav CHAKAROV1, Nicolas FAZILLEAU2,3,4

1Singapore Immunology Network (SIgN), Agency for Science, Technology and Research (A*STAR), 138648 Singapore, 2UMR 
Inserm, U1043, Toulouse, 31024, France, 3UMR CNRS, U5282, Toulouse, 31024, France, 4Université de Toulouse, UPS, Centre 
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Introduction: Adjuvant combinations result in synergistic enhancement of the immune response. Notably, adjuvantation 
with CpG-B was shown to markedly increase Tfh- and B-cell neonatal responses (Mastelic et al, 2012). Moreover, CpG-B 
adjuvantation of aluminium-containing adjuvant (Alum) or of MF59, a squalene-based adjuvant used in clinical settings, 
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induces more potent Ab response (Wack et al, 2008). Objectives: However, the molecular and cellular mechanisms responsible 
for this increase in T-cell-dependent B-cell responses after the addition of CpG-B remained unknown. Methodology/
results: Here, using three Ag models for which we have direct access in wild-type (WT) mice to antigen (Ag)-specific T 
cells, Ag-specific B cells and Ag-presenting DC, we document that the adjuvantation with CpG-B of other vaccine adjuvant 
enhances Ag-specific Tfh cells without changing the overall extent of the Ag-specific T-cell pool. Consequently, it enhances 
Ag-specific memory B-cell development and Ab response. Furthermore, we show that Ag-presenting monocyte-derived DC 
(moDC) are responsible for the increase in Tfh cells as shown in vivo in their absence. We demonstrate that moDC mediate 
this phenomenon through the secretion of IL-6. Conclusion: Overall, these results suggest that targeting moDC can imprint 
the specialized program of effector Tfh function needed to promote high-affinity B-cell immunity in vivo that, ultimately, 
boosts protein vaccine efficacy.
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Introduction: Mesenchymal stem cell (MSC) has become a potential immunosuppressant in ameliorating transplantation 
mediated immune rejection especially graft versus host disease (GvHD). The immunosuppressive activity exerted by MSC 
is not confine to T cells but also extended to other immune cells namely B cells, NK cells, dendritic cells and monocytes [1, 
2]. Besides dendritic cells, monocytes play a vital role in mediating systemic and tissue specific inflammation which are not 
only triggered by infectious agents but graft rejection too. Hence harnessing the general immunosuppressive role of MSC in 
limiting monocytes activation at allogeneic transplantation setting will be critical in preventing or reducing GvHD [3]. Thus, 
the current study further decipher the immunosuppressive effect of MSC on monocyte proliferation and differentiations at in 
vitro level. Objective: To assess the effect of MSC on proliferation and differentiation of primary monocytes. Methodology: 
Peripheral blood was obtained from healthy volunteers to harvest the peripheral blood mononuclear cells (PBMC) via density 
gradient centrifugation. PBMC was further subjected to CD14 magnetic beads based sorting to isolate pure population of 
human monocytes. Monocytes and MSC were co-cultured at various concentrations for in the presence and absence of 
relevant stimulators that govern monocytes into cell cycle and differentiation into macrophage and dendritic cells. Results & 
Discussion: MSC profoundly inhibited the proliferation of monocytes upon induction with IL-3 and Stem Cell Factor (SCF) 
in dose dependent manner. The mode of inhibition is due to secretion of soluble factors. Co-culture of MSC with monocytes 
did not alter the classical monocytes marker, CD14 expression; however upon induction with relevant differentiation media, 
MSC inhibit the differentiation of monocytes towards macrophage and dendritic cells. In macrophage differentiation assay, 
MSC reduced the expression of co-stimulatory molecules [CD80 (30% to 12%) & CD86 (20% to 1%)] without altering the 
expression of CD14. Meanwhile, at dendritic cell differentiation assay, MSC reduced both the mature [CD83 (32% to 15%)] 
and immature [CD1A (90% to 65%)] dendritic cell surface proteins with retaining significantly high expression of CD14. 
For both differentiations, the expression of MHC-II found to reduce significantly in the presence of MSC. Conclusion: 
MSC halt the differentiation of monocytes towards dendritic cells and macrophages which are key antigen presenting cells 
that initiate adaptive immune response. 
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P1. Relationship of genotype to phenotype in patients with X-linked agammaglobulinemia
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Introduction: X-linked agammaglobulinemia (XLA) is caused by BTK (Bruton’s tyrosine kinase) gene mutation.  XLA 
is a rare immunodeficiency disease with a reported prevalence of 2.3 in 100,000 people in a Japanese series.  BTK gene 
mutation causes an early arrest in B cell development, resulting in reduced or absent circulating B cells and low serum 
immunoglobulin levels.  Patients are susceptible to a variety of infections.  A genotype-phenotype correlation is observed 
globally.  However, information on XLA incidence in Malaysia is scarce. Objectives: To compare the genotypes and clinical 
phenotypes in the patients diagnosed with XLA. Methodology: Two patients with reduced circulating B cells are described 
in this paper.  Monocyte BTK protein expression was analyzed using flow cytometric assay while BTK genetic mutation was 
determined using polymerase chain reaction and sequencing.  Clinical phenotypes of these patients were compared. Results 
& Discussion: In this study, flow cytometric assay revealed that patient 1 had almost absent monocyte BTK expression 
of 4%, whereas patient 2 had 57% of monocytes expressing BTK.  Genetic studies revealed that patient 1 had a nonsense 
mutation, while patient 2 had missense mutation.  Patient 1 presented at the age of 1, while patient 2 presented at the age 
of 10 years.  Both patients suffered from otitis media and recurrent episodes of fever.  Neutropenia was the main cause of 
abscess and cellulitis, as seen in patient 1.  Both patients are well after receiving IVIG therapy.  These observations suggest 
that XLA patients with nonsense mutations have more severe phenotypes and presented at a younger age, while, XLA patients 
with missense mutation may present later. Conclusion: XLA patients with different genotypes might present with different 
clinical phenotypes.  The types of mutations might reflect the disease severity.  Therefore, early detection and treatment can 
prevent severe disease complications and end organ damage.  

P2. Regulation of inducible immunoproteasome subunits in dengue virus infection
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Introduction: Upon stimulation by either interferon-γ (IFN-γ) or tumour necrosis factor-α (TNF-α), catalytic sites of 
the 20S proteasome will be replaced with the inducible subunits LMP-2, MECL-1 and LMP-7. The transformation into 
immunoproteasome is assumed to improve the quality and quantity of ligands produced for the MHC class I presentation. 
This process has the potential to shape the CD8 T-cell response to viral antigen by increasing the diversity of peptides 
produced and the production of peptides that possess higher binding affinity to class I MHC molecules. On the other hand, 
viruses were shown to have developed unique mechanisms to hijack the antigen processing mechanism (APM) that leads 
to evasion of recognition from those CD8 T-cells. Objective: In this study, we aimed to investigate the expression profile 
of LMP-2 and LMP-7 subunits of the immunoproteasome upon infection by dengue virus (DV). Methodology: Human 
liver carcinoma cell line, HepG2, was used in this study and the expression activity of the genes of interest was assessed 
via quantitative real-time PCR. Cells were mock and viral infected with and without antiviral treated prior the extraction 
of whole cell RNA. Results and Discussion: The expression profiles of the immunoproteasome subunits were found to be 
differently induced. The results were then analysed and later discussed. Conclusion: Our current findings reveal the regulation 
of inducible subunits in dengue infection that may explain the viral immune escape mechanism. Future work involves the 
corroboration of APM in DV infection in the presence of antiviral. 
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Introduction: Helicobacter pylori (H. pylori) is a Gram-negative bacterium colonizing stomach in nearly half of the human 
population and is well-established as etiological agent for of gastritis, peptic ulcer and gastric cancer. Host immune defense 
against H. pylori is predominated by gastrointestinal residual macrophage as well as infiltrated monocytes. Objective: In 
this study, we investigated the response of RAW264.7 murine monocytic macrophage cells after infection with a low to 
moderate copy numbers of H. pylori. Results: We demonstrated that H. pylori elicited vigorous cell activation as shown by 
cell enlargement, surface expression of CD83 and CD86, and expression of pro-inflammatory cytokines such as TNF, IL-1 
and IL-23. Besides triggering cell activation, H. pylori infection attenuated cell proliferation and inhibited G1-to-S phase 
entry of cell cycle. Genome-wide microarray and gene set enrichment analyses revealed that 1341 and 1591 genes were 
significant up- and down-regulated, respectively in H. pylori-infected cells. Intriguingly, two of the genes in the list of top 
10 downregulated genes were essential cell cycle regulators, namely, Aurora B kinase (Aurkb) and Myb related protein B 
(Mybl2). Furthermore, transcription of multiple Cyclins- and Cdks-encoding genes was substantially suppressed. In addition, 
pathway analysis revealed that DNA replication mechanism was significantly restrained, in accordance with blockage at 
S phase. Conclusion: We suggest that H. pylori may evade immune elimination through disrupting transactivation of cell 
cycle-associated genes thereby impedes the proliferation of host monocytic macrophage cells.

P4. Role of complement properdin in septicaemia models of Streptococcal pneumoniae
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Introduction: Complement is part of the first line immune defence and can be activated via three pathways, the classical 
pathway, the lectin pathway, and the alternative pathway. Complement activation via the alternative pathway able to amplify 
the activity of complement. Complement properdin (Factor P) is a soluble component of the alternative complement pathway 
which acts as an important positive regulator of complement activation by stabilises the alternative pathway convertases and 
protecting them from rapid inactivation. Objectives: The study is interested to see the role of properdin in septicaemia by 
studying the phenotype of properdin-deficient mice and their wild type controls in models of infection and vaccination with 
S. pneumonia. Methodology: Properdin-deficient mouse line with C57BL6 background is used as a tool; in septicaemia 
and vaccination model against S. pneumonia. Mice survival in these models been observed and antibody levels against 
pneumococcal sepsis are measured by ELISA method. Results & Discussion: The study had shown that properdin-deficient 
and wild type mice mounted anti-pneumococcal serotype-2 specific IgM antibodies, which were protective. Their total IgM 
levels were not elevated compared to unvaccinated mice. The protective effect of vaccination was tested by i.n. infection with 
S. pneumoniaeD39 (serotype 2) and verified for wild type mice. Properdin deficient mice, however, reproducibly demonstrated 
a survival advantage in this model, which was inherent, even though the bacterial load in lungs and systemic seeding into 
the blood at 48 h post-infection was higher. Their clinical severity scores were significantly better than those obtained for 
infected wild type mice. Conclusion: In conclusion, properdin could play a dual role nevertheless the properdinis essential 
to help the complement system as part of defence mechanism during acute bacterial infection and ensuing inflammation. 
The findings presented herein pose relevant considerations in the design of properdin blockers in particular.
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P5.  Elicitation of antibodies against synthetic peptides capable of reacting with various variants of rhinovirus
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Introduction: Rhinoviruses (RVs) are well recognized as causative agents of acute exacerbations of chronic bronchitis, 
asthma and chronic obstructive pulmonary disease (COPD). Developing effective vaccine is confronted with challenges due 
to a great number of distinct RV types. Bioinformatics tools combined with the availability of complete genome sequence of 
all known RV types provides a unique opportunity to enhance the optimal selection of potential immune targets. Synthetic 
versions of these targets could be a possible alternative approach to the vaccine of choice. Objective: The present study 
aimed to constructing synthetic peptides corresponding to regions in the capsid proteins capable of inducing a specific 
immune response to widely variable RVs. Methodology: With a focus on sequences of at least nine-mers, conserved regions 
common across VP1 and VP4 of all RV-A serotypes were selected and synthesized chemically. These peptides were used 
alone or in combination to vaccinate groups of rabbits. Resulting antisera were screened for reactivity against peptides and 
whole virus particles via ELISA assay. Results: Bioinformatics based analysis shows that 72% and 85% of total length of 
VP4 (69 amino acids in length) is highly conserved among the RV-A major and minor receptor groups, respectively. Upon 
alignment, three highly conserved regions across the studied groups for each of the VP1 and VP4 proteins were identified and 
considered as potential immunogenic peptides. Antibodies raised against those synthetic peptides exhibited cross-reactivity 
against antigenically distinct RV strains coated on plates via ELISA assay. Moreover, the specific immunoglobulin G (IgG) 
response to the peptides given in combination exhibited greater reactivity.  Conclusion: These findings indicate that peptides 
corresponding to the conserved region of the RV capsid proteins are potent immunogenic and suggest that their combination 
is crucial for extending the cross-protection against variant RVs. Such alternative approach may open doors for designing a 
broad-protective vaccine towards non cultivable, hyper variable pathogen. 

P6. Evaluation of serum anti-cardiolipin antibodies in chronic periodontitis patients: a preliminary data
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Introduction: Periodontal pathogens in chronic periodontitis were believed to induce the production of systemic inflammatory 
markers together with increase in serum level of auto antibodies including anti-cardiolipin antibodies.  Objectives: This 
study aimed to evaluate and compare the levels of anti-cardiolipin antibodies among non-periodontitis (NP) and chronic 
periodontitis (CP) patients as well as to determine its correlation with periodontal parameters. Methodology: A cross-sectional 
study was conducted on thirty NP adult (control group) and thirty CP patients aged 18 to 65 years old attending Hospital 
Universiti Sains Malaysia Dental Clinic. Plaque index (PI), gingival index (GI), periodontal pocket depth (PPD), and clinical 
attachment loss (CAL) were recorded in all subjects. Blood sample were then taken for determination of serum level of IgG 
and IgM anti-cardiolipin antibodies by using Enzyme Linked Immunosorbent Assay method. Data were analysed by using 
SPSS version 20 with significant level set at P value <0.05 at 95% CI. Results: The mean IgG anti-cardiolipin antibodies 
were significantly higher in CP patients (mean=4.83, SD=1.76) compared to control group (mean=3.46, SD=1.24); (P=0.01) 
but the levels still within normal range. No significant different were observed for IgM levels. A positive correlation was 
found only between serum IgG anti-cardiolipin antibodies and PI (r value=0.386; P=0.035). Conclusion: This preliminary 
data demonstrated that serum IgG anti-cardiolipin antibodies were significantly higher in periodontitis patients and correlated 
with the amount of plaque accumulation which may suggest the chronic inflammatory response towards bacterial plaque. 

P7. Frequency of anti-VGKC and anti-NMDA receptor antibodies among patients with suspected autoimmune 
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Introduction: Anti-voltage gated potassium channel (VGKC) and anti-N-methyl-D-aspartate (NMDA) receptor antibodies 
are normally measured for the diagnosis of a variety of neurological disorders such as autoimmune encephalopathies. As 
both components are widely distributed throughout the peripheral and central nervous systems, antibodies against it can 
impair post-synaptic function resulting in clinical syndromes of hyperexcitability in the nervous system. Objectives: The 
objective of this study is to determine the frequency of anti-VGKC and anti-NMDA receptor antibodies among Malaysian 
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patients with suspected autoimmune encephalopathies. Methodology: This is a retrospective study on the frequency of 
anti-VGKC and anti-NMDA receptor antibodies and the method employed for measuring the antibodies was through an 
indirect immunofluorescence test. Results & Discussion: A total of 112 samples were included in this study consisting of 59 
males and 51 females. In terms of ethnicity, the samples comprised 68 Malays (60.7%), 28 Chinese (25%), 6 Indians (5.4%) 
and 10 of other races (8.9%). It was observed from the study that out of all patients, 5 had positive anti-NMDA receptor 
antibodies, whilst the anti-VGKC antibodies were negative for all patients. Conclusion: Anti-NMDA receptor antibodies 
were found to be more frequent as compared to anti-VGKC antibodies among patients. Nevertheless, it is important to 
include and continue the approach of measuring antibodies for the diagnosis of neurological disorders in Malaysia due to 
its wide distribution in the nervous system.
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Introduction: Interleukin-10 (IL-10) is an immunosuppressive cytokine, with key anti-inflammatory properties involved in 
immune regulation. IL-10-secreting CD4+ T cells play an important role in tolerance induction. In the T cell receptor (TCR) 
transgenic Tg4 mouse model, tolerance can be induced by repetitive intranasal administration of a high affinity analogue of 
the acetylated N-terminal peptide of myelin basic protein Ac1-9 [4Y] resulting in the induction of IL-10-secreting regulatory 
T cells (Tregs). Previous work has shown that these IL-10-secreting cells are of T helper 1 (Th1) origin, co-expressing IFN-γ 
and T-bet. IL-10-secreting CD4+ T cells with tolerogenic function can also be generated in vitro by repeated stimulation of 
CD4+ T cells with MBP Ac1-9[4Y].  Objectives: To study the role of IL-4 in the IL-10-secreting Th1 cell and to study the 
effects of transfer of IL-10-secreting Th1 cells in the Tg4 mouse model. Methodology: The role of IL-4 in the generation 
of IL-10-secreting Th1 cells were determined by either addition of exogenous IL-4 or neutralisation of IL-4 in the repeated 
stimulation of naïve CD4+ with MBP Ac1-9[4Y] peptide. The expression of T-bet, GATA-3 and c-maf in IL-4-induced 
IL-10-secreting Th1 cells were performed by real-time RT-PCR and the cells were adoptively transferred into Tg4 mice. 
Results and Discussion: Neutralisation of IL-4 led to dramatic inhibition of IL-10, while addition of exogenous IL-4 to 
Th1 cell cultures greatly increased IFN-γ+/IL-10+ cells. In addition, upregulation of GATA-3 in IL-10-secreting Th1 cells 
coincided with expression of T-bet and c-maf following IL-4 stimulation. This work also suggests that production of IL-10 
by IL-4 stimulation may be associated with c-maf activity. Interestingly, adoptive transfer of IL-4 treated Th1 cells showed 
that they did not induce experimental autoimmune encephalomyelitis (EAE) in Tg4 recipients when compared to Th1 cells.  
Conclusion: The results suggest that IL-4 is crucial for IL-10-secreting CD4+ T cell differentiation and that enhanced IL-10 
production following IL-4 stimulation in Th1 cells; and adoptive transfer of IL-10-secreting Th1 cells may be important for 
limiting Th1 responses in vivo.

P9.  Identification of FJX1 as a biomarker for the development of a novel peptide vaccine for nasopharyngeal carcinoma 
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Introduction: Nasopharyngeal carcinoma (NPC) is highly prevalent in South East Asian countries including Southern 
Chinese. In Malaysia alone, NPC is the fourth most common cancer overall and the third leading cancer in men. Despite 
improvements in the treatment of NPC, distant metastases and recurrence remains a leading cause of death. Furthermore, 
current treatment is associated with increased morbidity due to the close proximity of the nasopharynx to vital structures 
and poor quality of life due to side effects. Objectives: Our aim is to investigate the feasibility of using a peptide vaccine 
approach to stimulate the immune response of NPC patients to target the tumour. Methodology: From our previous microarray 
analysis, we identified four-jointed box 1 (FJX1), a tumour antigen to be consistently overexpressed in NPC samples compared 
to normal nasopharynx tissue. Based on these findings, we designed 8 FJX1-specific MHC class I and II peptides to test 
their efficacies using in vitro cell based assay. T2 binding assay was implemented to assess the binding of these peptides to 
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HLA-A2 molecules; ex vivo and cytotoxic ELISPOT assays to determine peptide immunogenicity and the ability to induce 
cytolytic activity towards cancer cells. T-cell proliferation assay was used to evaluate the potential of MHC class II peptides 
stimulating the expansion of isolated T-cells. Results and Discussion: All peptides are shown to be immunogenic and have 
good binding to HLA-A2 molecules. Using PBMCs isolated from healthy donors and patients, we demonstrated that 4 of 8 
FJX1-specific peptides are able to activate more CD8+ T-cells and elicit higher cytolytic activity against FJX1-expressing 
head and neck cancer cells compared to non-FJX1 overexpressing controls. In addition, the MHC class II peptides were 
capable of inducing T-cell proliferation. Conclusion: Four of the eight peptides showed superior specificity against FJX1-
expressing cells, suggesting that these peptides can likely induce patients’ immune response against cancer with fewer side 
effects. Detailed in vivo characterization in syngeneic models is currently ongoing.
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Introduction: Oral cancer is a debilitating disease that is ranked the eighth most common cancer worldwide, with an annual 
incidence of 398,000 and more than 222,000 deaths worldwide. Surgery, chemotherapy and radiotherapy are the mainstay of 
treatment; however 50% of patients still died within 2 years from disease recurrence and occurrence of secondary tumour. 
Objectives: Thus, there is an urgent need to develop new therapeutic modalities for oral cancer, particularly those that 
can treat minimal residual disease, secondary tumours and prevent recurrences. Results & Discussion: MAGED4B was 
identified from previous microarray experiment to be differentially expressed in tumour when compared to normal oral 
mucosa; more importantly the expression of MAGED4B is not detected in normal organs suggesting the potential use of 
this antigen as a therapeutic target. Notably, the expression of MAGED4B is associated with lymph node metastasis and 
poor disease specific survival suggesting that MAGED4B could play a role in driving OSCC development. To study the role 
of MAGED4B in OSCC development, MAGED4B was exogenously expressed in OSCC cell lines. OSCC cell lines that 
over-express MAGED4B promoted migration in vitro, exhibited an increase in cell growth both in vitro and in vivo, and 
are more resistant to apoptosis compared to control cells. Based on this observation, we identified 9 short peptides derived 
from MAGED4B protein that are restricted in binding to the HLA subtypes common in the Asian population (HLA-A2, 
A11 and A24).  Using in vitro immunological assays, we demonstrated that these peptides had good binding affinity with 
MHC-Class I molecules and stimulated ex-vivo IFN-gamma and Granzyme-B production in blood samples from OSCC 
patients, suggesting that they are immunogenic. More importantly, T cells stimulated with peptide-pulsed dendritic cells 
showed enhanced T-cell cytotoxic activity against MAGED4B-overexpressing OSCC cell lines. Conclusion: In summary, 
we have identified MAGED4B peptides that induce anti-tumor immune responses advocating that they could be further 
developed as vaccine candidates for the treatment of OSCC.
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Introduction: Lymphocytes are critical in maintaining health and well-being but are also implicated in many diseases as 
a result of over-inflammatory responses or suppression. Factors influencing these changes may play a role in advancing or 
protecting these conditions. Gender has been identified as one of the key factors that may influence human immune cell 
responses. Higher antibody levels in females have been linked to higher incidence of autoimmune diseases among females. 
Gender differences in lymphocytes subsets levels are being investigated in different populations. Objectives: Lymphocyte 
subset counts were determined in healthy young adult population of both genders recruited in the Faculty of Medicine and 
Health Sciences, UPM. Methodology: Healthy individuals (n=31, 14 males and 17 females) within the age of 20-30 years 
old were recruited for the study. Blood samples were collected in EDTA tubes, and absolute number and percentage of 
lymphocyte subsets of CD4+ and CD8+ T cells, CD19+ B cells and CD16+ CD56+ NK cells were determined using BD 
MultitestTM IMK kit together with BD TrucountTM and analysed using the Multiset software on flow cytometer. Results & 
Discussion: Percentage of T helper cells (CD4+) in CD3+ lymphocytes were increased in females. Absolute count of NK 
cells (CD16+/CD56+) in CD3- lymphocytes were significantly increased in males, 492.2 X 106 vs. 345.5 X 106 cells/ml 
(p=0.044). No other significant differences were observed. The results are consistent with the findings by other studies. 
Conclusion: NK cells in this local population may play a role in health differences in genders.
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Introduction: Acute lymphoblastic leukaemia (ALL) is an aggressive disease characterized by increased immature white 
blood cells or lymphoblasts in the peripheral blood and bone marrow. The majority of ALL are of B-cell lineage. Regulatory 
T cells (Tregs) function by downregulating immune activation.  Tregs may play a role in cancer escape mechanism and 
significantly increased numbers of Tregs has been reported in various cancers.  These cells may suppress the cancer 
immunosurveillance process in leukaemias. Objective: In this study, we determined percentages of Tregs in ALL samples 
and normal control of peripheral blood mononuclear cells using flow cytometry.  Results:  CD3+CD4+CD25+CD127- Tregs 
was found to be significantly higher (p=0.000) in B-cell ALL samples with mean values of 8.8% (N=21) vs 3.93% (N=38) 
in normal healthy controls. Conclusion: Tregs may have importance in the pathogenesis of acute leukaemias and as targets 
for alternative therapy.

P13. Decreased killer cell immunoglobulin-like receptors (KIR) gene expression in mononuclear cells of acute 
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Introduction: Acute lymphoblastics leukaemia (ALL) is the malignant transformation of immature lymphoblasts of the B 
and T cell lineages originating in the bone marrow. Natural killer (NK) cells are significant players of the innate immune 
response characterized by cytolytic activity against tumour cells. However, evidences show that this arm is suppressed in 
cancer patients. Receptors that play a role in NK cells regulation are killer immunoglobulin-like receptors, which have been 
shown to correlate with disease regression. Objective: We hypothesize KIR gene expression as one of the key indicators that 
associate NK cells with ALL. The objective of this study is to compare the frequency KIR gene expressions in mononuclear 
cells of healthy individuals and ALL patients. Methodology: KIR genes expressions were determined in 16 B-cell ALL 
patients, 8 T-cell ALL patients and 16 normal individuals using reverse transcription polymerase chain reaction (RT-PCR).  
Results and Discussion: Significant absence in expression of five out of fourteen KIR genes (p<0.05 considered as 
significant) were observed in both B and T-cell ALL patients when compared to normal individuals. In addition, significant 
decrease of expression of two KIR genes (p<0.001 and p=0.022, respectively) were observed in B-cell ALL patients only 
when compared to normal individuals. No significant difference in KIR expressions was observed between B and T-cell 
ALL patients. KIR genes are important factor for the immunologic attack against cancer cells and may be applicable to 
immunotherapies after stem cell transplantation1. However, the mechanisms of KIR in the immune response still remain to 
be investigated. Conclusion: The results of this preliminary study indicate the importance of KIR genes expression in ALL 
and the potential impact on future research in leukemogenesis and treatment of ALL.
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Introduction: Natural Killer (NK) cells have been established as a complementary partner to cytotoxic CD8+ T lymphocytes 
(CTLs) in anti-tumour responses to various cancers. Compared to the well-established CTL, increasingly complex mechanism(s) 
of activation involved in eliciting an NK cell response are being discovered. This study focuses on the potential interaction 
between NK cells and ovarian cancer. Killer cell immunoglobulin-like receptors (KIRs) regulate the NK cell response 
towards cancer cells. Very little investigation has been conducted on its role in ovarian cancers. Objective: To determine 
expression of KIRs in ovarian cancer patients and healthy controls. Methodology: Peripheral blood was obtained from 10 
ovarian cancer patients (aged between 20 to 70) and 13 healthy volunteers (aged between 20 to 60). Following isolation 
of the peripheral blood mononuclear cells (PBMC), RNA was extracted and converted to cDNA via reverse transcription. 
Multiplex PCR of 14 KIR genes and one housekeeping gene was performed on the samples. Results & Discussion: Of these, 
two of fourteens  KIRs were found to be significantly absent (P-value 0.01 and 0.03, respectively) in ovarian cancer patients 
compared to healthy controls. The expression of KIRs has been associated with different diseases. For instance, KIR2DL2 
is associated with diabetes mellitus. Co-expression of KIR2DL3 and HLA-B*4601 had also been weakly associated with 
the development of nasopharyngeal carcinoma from Epstein-Barr virus infections (1). Conclusion: Certain KIRs may be 
regulated by cancer cells in ovarian cancer patients which may have oncogenic and prognostic value.  
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Introduction: Much attention has recently been paid to find alternative therapies for treating an increasing number of cancer 
cases worldwide. The traditional methods of targeting the tumour cells by non-specific radiotherapy and chemotherapy have 
not yield satisfactory outcomes as seen in many cancer remission cases. Our past research works have shown that mesenchymal 
stem cells (MSC) profoundly inhibit growth of various tumour cells [1-3]. However there is insufficient data to elucidate 
the molecular mechanisms that mediates this anti-proliferative activity. Therefore, we have explored the inhibitory effect of 
MSC on cancer cell cycle status and their respective signalling pathways. Objective: To decipher the anti-tumour activity 
of human mesenchymal stem cells on haematopoietic origin tumour cell lines. Methodology: Adult human bone marrow 
aspiration was utilized to generate MSC and their immunophenotype profile and mesodermal differentiation ability were 
confirmed. Hematopoietic origin tumour cells BV173, K562, HL60 and Jurkat cell lines were purchased from ATCC and 
maintained in 10% foetal bovine serum supplemented RPMI media. Results & Discussion: In the presence of MSC, tumour 
cell proliferation was profoundly inhibited in dose dependent manner and MSC mediated inhibition is mainly attributed to 
cell-to-cell contact but not via apoptosis. Further investigation revealed that, MSC induce an arrest in G0/G1 phase of cell 
cycle of tumour cells by preventing the tumour cells enter into S phase. Cyclin molecules that govern cell cycle progress, 
their relevant kinases and kinase inhibitors; molecules that mediate signalling pathways have showed a generalized pattern 
of inhibition. Mainly the expression of cyclin D1, D3, A and E; PCNA and ERK signalling molecules were significantly 
reduced in the presence of MSC. CDK4 enzymes that control transition of G1-S check point were reduced in BV173, K562 
and Jurkat cell line which is an indication of G1 cell cycle arrest. However, in HL60 cells CDK2 is severely reduced and 
this is consistent with HL60 growth arrest G2/M. Conclusion: MSC exerted anti-proliferative effect is specifically targets 
the cell cycle and it could be confine to any cell cycle check points. The generalized tumour cell inhibition by MSC could 
be potentially exploited to treat various tumours. 
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Introduction: The ability of dendritic cells (DC) to be either tolerogenic or immunogenic offers many opportunities to 
manipulate DC function. However, the greatest challenge in DC gene therapy is the difficulty of achieving successful 
transfection [1]. At present, DC-targeting gene delivery strategies are hindered by the lack of DC-specific target molecules. 
Two peptide phage, DC4.25 and DC4.44, were previously selected using phage display technique and have demonstrated 
high binding ability towards immature DC (iDC). Both DC phage have unique peptide sequences with no common motif 
shared between them. Having shown that they could bind iDC, it is important to investigate whether the selected phage 
could be internalised by the target cells. Objective: This study aimed at establishing the internalisation property of the 
selected phage as internalising phage indicates an interaction between phage bearing peptide with molecules capable of 
internalising on target cells and such internalising peptides are likely to be more efficient in gene delivery. Methodology: 
iDC were incubated with DC4.25 and DC4.44 phage at 4°C and further incubated at either 4°C or 37°C. The cells were 
then fixed, permeabilised, blocked and stained with either isotype control antibody or anti-M13 antibody and anti-EEA1 
antibody, and subsequent Alexa 488- and Alexa 594-conjugated secondary antibodies. The nuclei were stained with DAPI. 
Sequential scanning of the multiple channel fluorescence was used in order to reduce cross talk (bleed through). Results & 
Discussion: At 4°C, the phage appeared to be concentrated around the cells, while at 37°C, they appeared to be more spread-
out all over the cells. The two fluorescence channels were overlapped to demonstrate the phage-endosomes co-localisation 
inside the cells. The co-localisation (indicated by white specks images) was obvious and more noticeable at 37°C than that 
at 4°C. Several reports have demonstrated that internalisation is significantly reduced at 4°C as compared to at 37°C as low 
temperature slows the endocytic process [2]. Some reports have also described cessation of cell uptake when cells were 
incubated at 4°C [3] since all energy-dependent pathways are inhibited [4]. Conclusion: These observations indicate that 
the selected DC phage can be internalised by iDC and co-localised with endosomes inside the cells.
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Introduction: Macrophage plays a critical role in inflammation and is important in the cytokine network, nitric oxide 
production, phagocytic activity, mediating host defensive inflammatory and immunological reactions. Therefore, the use of 
phytoextracts as immunomodulators to treat macrophage-related immune diseases can be a positive approach in developing 
new strategies to unfold advance therapeutics. Objectives: This research was conducted to evaluate the immunomodulatory 
effect of crude extracts from peel and pulp of Canarium odontophyllum fruit (known to contain phenolic compounds) on 
RAW 264.7 macrophage cells. Methodology: The air dried peel and pulp of C. odontophyllum was extracted using water 
and methanol. The effect of both aqueous and methanol extracts on cell viability was evaluated by MTT assays. Nitric 
oxide (NO) concentration was detected by the Griess reaction. The phagocytic ability of RAW 264.7 cells was screened 
by Cytoselect Phagocytosis Assay (Zymosan). Results & Discussion: Methanol gave the highest percentage extract 
yield of 8.79% followed by aqueous extract reporting 6.21%. MTT assay showed that aqueous and methanol extracts at 
concentration ranging from 31.25 - 250 µg/mL, induced no cell death after 24 hours treatment. Griess assay demonstrated 
that both extracts reduced NO production of LPS-induced RAW 264.7 cells at 15.625 - 250 µg/mL and 62.5 - 250 µg/mL 
respectively. Whereas, phagocytosis assay showed that both extracts did not reduce the phagocytic activity of RAW 264.7 
cells significantly. Conclusion: In conclusion, the extracts from the skin and pulp of C. odontophyllum fruit has the potential 
to be further tested as an immunomodulator. 
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Introduction: Skeletal muscle atrophy (muscle wasting) is a debilitating response to diabetes mellitus (DM). In patients 
with DM, loss of cellular proteins increases the risks of morbidity and mortality [1]. NF-κB an ubiquitously expressed 
transcription factor that activates inflammatory cytokines and plays a vital role in DM induced muscle proteolysis [2, 3].In 
the present study, the protective role of Cassia auriculata, a local herb in maintaining the integrity muscle metabolism 
along with anti-diabetic activity in induced diabetic rat model was investigated. Objective: To investigate the protective 
role of CAP in controlling diabetes induced proteolysis. Methodology: Experimentally induced type II diabetic mellitus rats 
were supplemented with CAP (25, 50 and 100 mg/kg bw daily) for 4 weeks. At end of treatment, animals were sacrificed; 
inflammatory cytokines (TNF alpha and IL-1, IL-6, IL-4) and diabetic parameters (glucose and insulin) were measured. 
The weights of normal control; diabetic induced and supplemented animals were measured before and after the treatment 
period. mRNA expression of NF-κB and glutathione genes from muscles were measured by quantitative real-time PCR. 
Results & Discussion: CAP supplementation has normalised the glucose and insulin levels in induced diabetic animals. It 
significantly down regulated the NF-κB gene expression level in muscles along with reduction of inflammatory cytokines 
such as TNF alpha, IL-1 and IL-6. On the other hand, no changes were observed in IL-4 levels. It has shown that CAP 
supplemented animals maintained the body weight as similar to the normal controls. These results suggest that reduction 
in inflammatory cytokines at periphery potentially enhanced the myogenic differentiation via inhibiting NF-κB pathway in 
muscles. Furthermore, increased glutathione peroxidase level in muscle may proportionally stimulate GPX activity, thus 
reduce oxidative stress in muscle via diminishing NF-κB activation. Conclusion: Supplementation of CAP in diabetic animals 
reduced muscle catabolism. This protective effect could be due to enhanced glucose metabolism, reduced inflammatory 
milieu at periphery and diminished NF-κB activity in muscles. 
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Introduction: Diabetes mellitus (DM) is considered as an immuno-metabolic disease as the immune system impairment is 
leads to the progression of the disease [1]. Amongst, type 1 diabetes is an autoimmune condition where the body’s immune 
system overreacts and attacks the pancreas, effectively shutting off insulin production [2]. Whereas, type II diabetes arises 
due to increased resistance for insulin for their uptake in cells [3]. In this study we have examined the potential  effect 
of Cassia auriculata flowers derived polyphenols (CAP) in modulating immune integrity  and anti-diabetic activity on 
experimentally induced (Streptazocin induced & Streptazocin+Nicotinamide induced) rats. Objective: To investigate the 
immuno-protective role of CAP in induced diabetic rats. Methodology: Normal and diabetic induced Sprague Dawley male 
rats at age of ~12 weeks were orally administrated with various CAP doses (10, 25, 50 & 100 mg/kg) and observed for 28 
days.  Upon sacrifice, measurement of glucose, insulin and HbA1c levels were Splenocytes were consumed to measure the 
expression of total T, B and NK and regulatory T cells through flow cytometer analysis. The functional assay for T cells and 
neutrophils were conducted using tritiated thymidine assay and oxidative burst assay respectively. Results & Discussion: 
Supplementation of CAP in all dosages had reduced the blood glucose and increased the insulin level towards the normal in 
both rat models. Flow cytometer analysis revealed that the CAP supplementation reduced the percentages of pan splenic T 
and B cells; however a gradual increase in T helper cell sub-population along with reduction in T cytotoxic cells were noted.  
Although, the percentage of T cells was reduced yet, their ability of respond to mitogen (Lipopolysaccharide) and cellular 
expansion was enhanced when treated with CAP.  Such expansion was not confined to T cells only, but also extends towards 
regulatory T cells, whose expression was escalated in the presence of CAP supplementation. In term of innate immune cell 



Malaysian J Pathol December 2014

240

activity, CAP treatment reduced the oxidative burst activity of neutrophils indicating abridged oxidative stress in diabetes.  
Conclusion: CAP supplementation has normalised the diabetic indicators by reducing glycaemic level and inducing insulin 
secretion. This anti-diabetic activity of CAP also imposed an immunomodulatory function on adaptive and innate immune 
cells. Thus, CAP could serves as holistic treatment that exerts anti-diabetic and immunomodulatory activity and maintains 
a protective mechanism by minimising complications in long term treatment for diabetes.
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Introduction: Delayed and impaired healing in diabetic wounds requires more attention towards managing critical complications 
as the cutaneous wounds in diabetics are hypoxic, less restorative and marked with dysfunctional inflammatory state [1]. 
Thus, the therapeutic option for diabetic wounds should consider the combination of microbial, inflammatory, antioxidant 
status of the drug. Luteolin is a bioflavonoid and reported to exert anti-inflammatory effects in vitro and in vivo [2, 3]. 
In this study, the wound healing property of topically applied Luteolin on STZ induced diabetic rats being explored. 
Understanding the influence of luteolin in cutaneous wound healing process via tissue regeneration, antioxidant, anti-
inflammatory properties may lead to an holistic approach to manage diabetic wounds. Objective: To evaluate the wound 
healing property of topically applied luteolin in STZ induced diabetic rats. Methodology: Male S.D rats weighing 150–200g 
were used. Diabetes was induced in rats by a single intraperitoneal injection of streptozotocin (70 mg/kg body weight).  
Animals were divided into four categories as follows: Diabetic rats received the ointment base alone [Vehicle Control], 
Diabetic rats received Luteolin ointment 0.5%w/w (LF) [Test Group], Diabetic rats received Povidone–iodine (PI) ointment 
[Positive Control], Normal rats- no treatment [Negative Control]. Excision wound model was created on the 8th day after 
the induction of diabetes. Biochemical parameters and the rate of wound contraction were estimated.  All animals sacrificed 
at day 18; blood and specimens were collected for further studies. Histological examination, histological grading, rate of 
wound contraction, period of epithelialization and biochemical tests were conducted.  Results & Discussion: On 18th post-
wounding day, 0.5%w/w luteolin ointment (LF) treated animals showed a significant reduction in the wound area (94.13%) 
with faster epithelialization time. The lowest rate of wound healing with highest epithelialization time was observed in diabetic 
rats with simple ointment application (51.54%). Histo-pathological examination on morphological appearances of wound 
tissues stained with H&E showed that LF treated diabetic wounds were completely re-epithelialized with the resolution of 
granulation tissue and increased connective tissue content. Conclusion: Topical application of luteolin enhanced the diabetic 
wound healing process by stimulating re-epithelialization and restoring the connective tissue integrity.
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Introduction: Microglia is a type of macrophage that is found in the brain. These are highly reactive cells which constantly 
sample the tissue environment for changes in homeostasis. It acts as the main line of defence in the central nervous system 
(CNS) by evoking inflammatory responses that can provide both beneficial and detrimental effect. In vitro studies utilising 
conventional 2D culture system have been used regularly in countless neuroscience researches, although this approach has its 
own drawbacks. Thus, cells cultured in three dimensions (3D), type I collagen as the substrate, which provide structural support 
to the cells is utilised to mimic an in vivo microenvironment. Objectives: In order to characterise microglia cultured in 3D, 
the activation and cytotoxicity were evaluated in response to a stimulant, lipopolysaccharide (LPS). Concurrently, conventional 
2D culture (monolayer and collagen coated-monolayer) were set-up for comparison. Methodology: The activation status of 
microglia is determined by detecting the presence of nitrite at 36 hour and 48 hour intervals. Using the lactate dehydrogenase 
(LDH) assay, the cytotoxicity effect of LPS stimulation towards BV2 microglia was also examined at 48 hours to ensure 
the NO production is not affected by cell viability.In addition to BV2 microglia, the activation status of primary microglia, 
obtained from C57BL/6 mice, cultured in 3D was also examined. Results: At a resting state (unstimulated), the expression 
of NO by BV2 microglia for both 36 and 48 hours were 1.83 ± 0.36 and 2.33 ± 0.46 respectively. Upon LPS stimulation, 
the expression of NO rapidly increased from 10.54 ± 1.46µM (36 hours) to 24.47 ± 1.75µM (48 hours). The expression of 
NO by BV2 microglia in 3D culture was not significantly different when compared to expression of NO by BV2 microglia 
in monolayer and collagen coated monolayer (p>0.05). The cytotoxicity of LPS stimulation towards BV2 microglia for all 
3 culture conditions was determined to be low when compared to their respective positive control. For primary microglia, 
the expression of NO was determined after a co-stimulation of LPS and IFN-γ at 72 hours. At resting state, the expression 
of NO by primary microglia in 3D culture was at 0.95 ± 1.01µM. Upon co-stimulation, the expression of NO by primary 
microglia increased to 39.37 ± 9.53µM. Discussion & Conclusion: Microglia produces nitric oxide (NO) when activated. 
Upon stimulation/co-stimulation, microglia undergo an activation response. Hence, in this study, we show that BV2 and 
primary microglia are viable in 3D culture and capable of activation by LPS, providing a novel platform for studies on the 
pathophysiology of neuroinflammatory processes.
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Introduction: Microglia are resident immunocompetent cells of central nervous system (CNS) [1]. Upon activation by 
various stimuli, these CNS-specific macrophages proliferate, transform into functioning phagocytic cells and secrete a wide 
array of mediators to promote inflammation. While acute microglial activation can be beneficial, continuous activation of 
microglia can be deleterious to neurons and has been implicated in excessive neuroinflammation of various neurodegenerative 
diseases [1-5]. Therefore, modulation of microglial activation is now an active target for therapeutic strategies to prevent 
neurodegenerative and neuroinflammatory diseases. Studies have demonstrated vitamin E attenuates proinflammatory mediators 
in various cell types [6-8]. Natural vitamin E consists of two subfamilies: tocopherols and tocotrienols. In neurones, the 
tocopherols are protective by reducing lipopolysaccharide (LPS)-induced peroxide radicals and in microglia, they attenuate 
nitric oxide (NO) production [8]. However, tocotrienols which are also potently anti-inflammatory are less studied on 
microglia cells. Objectives: To elucidate the possible regulatory function of tocotrienol (δ isoform) on primary microglia 
cells. Methodology: Following our last published data that showcased δ-tocotrienol to inhibit the most BV2 microglial NO 
production, δ-tocotrienol were chosen to explore its effects on the nitric oxide (NO) production utilising griess assay and 
expression of surface activation marker (CD40) using flow cytometric immunophenotyping, of primary microglial following 
co-stimulation with LPS and interferon-gamma (IFN-γ). A chemical scavenging assay was subjected to determine NO 
scavenging ability of δ-tocotrienol too. Results & Discussion: δ-tocotrienol was found to reduce NO production by primary 
microglia cells at highest concentration tested, 20 mg/mL and 17.5 mg/mL. Results revealed that δ-tocotrienol did not reduce 
NO levels by scavenging NO released in the culture medium. Both highest concentration of δ-tocotrienol induced CD40 
expression in co-stimulated microglia cells. Conclusion: It will be intriguing to next explore the inhibitory mechanism of 
tocotrienols on microglial NO production as well as to determine if the effects of tocotrienols on these microglia responses 
confers a subsequent neuroprotective effect.
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Objective: This study is carried out to investigate the combined effects of Lignosus rhinocerus (Tiger Milk mushroom) 
supplementation and resistance training on immune functions among young males. Methodology: This is a double blind 
placebo-controlled trial.  In this double blind placebo-controlled trial, 38 young males (19-25 years old) were assigned into 
four groups with 9 to 10 participants per group: Control (C) group, Tiger Milk mushroom (TMM) group, resistance training 
(RT) group and combined resistance training and Tiger Milk mushroom (RT&TMM) group. Participants in TMM group 
and RT&TMM group consumed two capsules of TMM (250mg per capsule) 7 days per week for 8 weeks. Participants in 
the control (C) group and RT group participants consumed placebo capsules for 7 days per week for 8 weeks. Resistance 
training program consisted of 10 different types of exercise which involved muscle of the upper and lower limbs. It was 
conducted three times per week for 8 weeks duration. Immune parameters were measured by flow cytometry prior and after 
8 weeks of intervention period. Results: The results showed significant increased in total CD3+ T lymphocytes, CD4+ T 
lymphocytes and CD19+ B lymphocytes counts in RT group. In other groups, however, the results revealed insignificant 
difference. Conclusion: Resistance training with dumbbells and elastic bands exhibit a role in immune functions enhancement 
in young males. However, supplementation of Tiger Milk mushroom combined with resistance training exhibit inefficient 
effect on immune functions.   
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Introduction: Channa striatus or locally known as Haruan is a freshwater fish and has been traditionally known for its 
pharmacological benefits in wound healing and pain relieving. Several studies had been done to demonstrate anti-inflammatory 
activities of Haruan. Recently, a new formulation of Haruan-based cream (HBC) also showed anti-inflammatory effect in 
croton oil-induced acute inflammation in mice. Eczema, a common inflammatory skin conditions with increasing prevalence, 
is difficult to treat and remains a burden to the family and a challenge globally. Moreover, due to the overwhelming side 
effects of prolonged treatment with corticosteroid-based cream, research using natural product such as Haruan to produce 
safe yet effective alternative treatment is necessary. Objectives: To investigate anti-inflammatory effects of Haruan cream 
on 12-O-tetradeconoylphorbol-13-acetate (TPA) -induced chronic dermatitis in mice by examining different parameters of 
cutaneous inflammation physically and histopathologically. Materials & Methods: TPA (2.5 µg/20 µL acetone) was applied 
to the inner and outer surfaces of the mice ears for 5 times on alternate days (D

1
, D

3
, D

5
, D

8
 and D

10
). Test creams such as 

Haruan Cream 1%, 5% 10% and Hydrocortisone 1% (positive control) were topically applied to the same site at 1 hour and 
6 hours after TPA treatment for 3 days starting D

8 
to D

10
. Mice were sacrificed on D

11
 and ear samples were processed for 

histological assessment. Results: Haruan creams significantly inhibited TPA induced skin inflammation as determined by 
the reduction in ear thickness by 25-36% and ear weight by 18-31%. Haruan creams showed qualitative reduction in various 
histopathological indicators such as tissue oedema, inflammatory cell infiltration and proliferation of epidermal keratinocyte, 
where the 5% concentration yielded the best response. Conclusion: Haruan cream is an effective anti-inflammatory agent at 
certain concentration in murine phorbol ester-induced dermatitis. This study also reflects the use of Haruan cream to treat 
inflammatory skin diseases clinically, as treatment is applied after lesion is established.


