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OUR VISION

THE NATIONAL UNIVERSITY OF SINGAPORE
has a clear vision to strive towards a global knowledge
enterprise – building synergies between, education, research
and entrepreneurship. In line with this vision, the Faculty of
Medicine endeavours to play a focal role in Singapore’s Life
Science’s Initiative and Singapore Medicine by encouraging
basic and translational research in the biomedical sciences
which will contribute towards improvement in national healthcare
and medical excellence.
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The National University of Singapore has a clear vision to strive towards a
global knowledge enterprise – building synergies between education, research and entrepreneurship.
In line with this vision, the Faculty of Medicine is proud to play a focal role in Singapore’s Life
Science’s Initiative and Singapore Medicine by encouraging basic and translational research which
will contribute towards improvement in national healthcare and medical excellence.

This past year, one of the most significant events which the Faculty has had to contend with was
the Severe Acute Respiratory Syndrome (SARS), a newly emerged infectious disease that first
appeared in late 2002. As an integral part of the medical community, the Faculty of Medicine joined
the battle against SARS by focusing on the virology and immunology of SARS. The University
contributed its expertise in epidemiology and, together with the Singapore General Hospital, played
a key role in confirming the identity of the etiological agent. With an eye to long-term vigilance,
the Department of Medicine contributed a paper in Lancet (May 2003) reflecting the protean
presentations experienced in a non-SARS hospital.

The Faculty also wishes to highlight the achievements of the following Faculty members. Professor
Ariff Bongso’s research in embryonic stem cell biology offers promise for the treatment of a variety
of incurable disease through regenerative medicine. This earned him the Excellence for Singapore
Award 2003.  The discovery of the gene RUNX3, a family of human cancer genes that could suppress
the growth of cancer cells in the stomach by Professor Yoshiaki Ito won him Japan’s most prestigious
recognition of cancer research, the Tomizo Yoshida Award 2003.  Another noteworthy faculty
member’s achievement is that of Dr Allen Yeoh. His outstanding work in developing predictive
models to determine the optimal treatment of Acute Lymphoblastic Leukaemia (ALL) – the most
common form of childhood cancer won him the 2003 BMRC Young Investigator Award and the
Gold Asian Innovation Award 2003.

In terms of research output, the Faculty continues to win strong funding support from the National
Medical Research Council (NMRC) and the Biomedical Research Council (BMRC). The Faculty
attracted over $19.2 million in research funding in FY 2003/04. Moreover, the Faculty’s staff
significantly increased the proportion of publications in top tier journals.

In conclusion, the Faculty’s research drive continues with a key emphasis on multidisciplinary
programmes involving other research institutes and centres in Singapore and internationally.

Professor John Wong

Dean
Faculty of Medicine

Faculty of Medicine Research Report 2003 3

FOREWORD



Faculty of Medicine Research Report 20034

Breakdown of Grant Funding

SOURCE OF FUNDING AMOUNT (S$)

A*STAR 5,355,070

Ministry of Education 1,890,151

Ministry of Health 10,063,877

Ministry of Defence 73,750

Defence Science & Technology Agency (DSTA) 319,808

Other Organisations 1,588,353

Total 19,291,009
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Research Theme:
The Gerontology Research Programme (GRP) was formed to coordinate and facilitate multi-disciplinary research on a wide range of research
topics. A systematic and coordinated programme of research activities on the health of the elderly population in Singapore, it aims to help
understanding of the population aging transition and provide the scientific information needed for formulating strategies of disease prevention
and health promotion. Under the GRP, multi-disciplinary research groups from all sectors of the healthcare system, are establishing cohorts
of elderly subjects, both healthy and diseased, for gerontological research, at all levels of care: primary preventive, primary care, hospital,
community hospital and nursing homes.

A BMRC grant of $1.4 million was awarded for three years for the Singapore Longitudinal Aging Study (SLAS).

Ongoing Projects, Collaborations and Activities in 2003:
‘Singapore Longitudinal Aging Study’: SLAS is the principal population-
based longitudinal cohort study in the GRP. The GRP combines its
research mission with social service at its SLAS study centre in South
East Community Development Council by forging close community
relations with local grass-root leaders and residents, and providing
free health examination and talks. Papers have been published on
the prevalence of dementia, trends in elderly suicides, use of Chinese
herbal medicines, and others.

‘National Mental Health Survey of the Elderly 2003’. Collaborating
institutions: Institute of Mental Health, NUS Department of
Psychological Medicine. Researchers: Dr Chiam Peak Chiang, Assoc
Prof Ng Tze Pin, Prof Kua Ee Heok.

‘Hospital readmissions, mortality and quality of life of COPD patients
and their predictors’. Collaborating institutions: Ang Mo Kio Community
Hospital and St Luke’s Hospital for the Elderly. Researchers: Dr David
Yong, Dr Fong Ngan Phoon, Dr Sanjiv Kishore, Assoc Prof Ng Tze Pin.

‘Cognitive impairment, depression and functional outcomes of stroke
patients in community hospital care’. Collaborating institutions:
Singapore General Hospital and Tan Tock Seng General Hospital.
Researchers: Assoc Prof Philip Eng, Dr Ong Kian Chung, Dr Cao
Zhenying, Assoc Prof Ng Tze Pin.

GERONTOLOGY RESEARCH PROGRAMME

Research Theme:
To identify molecular mechanisms of pathogenesis of Helicobacter pylori and improve treatment.

Specific themes
1. Molecular mechanisms of pathogenesis of H. pylori: why do only a minority of hosts develop disease.
2. Role of H. pylori in gastric cancer.
3. Epidemiologic studies on H. pylori and gastrointestinal diseases.
4. Diagnostics and therapeutics.
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PROGRAMMES

http://www.med.nus.edu.sg/research/progrsch/gerontology.shtml

HELICOBACTER PYLORI

http://www.med.nus.edu.sg/research/progrsch/helicobacter_pylori.shtml

‘Exercise and Cognitive Enhancement: Randomized Controlled Trial’.
Collaborators: Dr Steven Graham (Department of Social Work and
Psychology), Dr Tomasina Oh (English Language and Literature),
Assoc Prof Ng Tze Pin.

‘Community-based Early Psychiatric Interventional Strategy (CEPIS)’.
Collaborating institutions: Singapore Action Group of Elders
Counselling Centre, Ministry of Community Development and Sports
Elderly Division, NUS Department of Psychological Medicine.

‘Longitudinal Study of Cognitively Normal Elders Relating Brain
Structure, Function and Cognition to Factors Known to Modulate
Cognition in the Elderly’. Collborating institutions: Cognitive
Neuroscience Laboratory, Department of Endocrinology, Singapore
General Hospital, SGH Brain Centre. Researchers: Assoc Prof Michael
Chee, Dr Tai E Shyong, Dr Donald Yeo.

‘Singapore-Sweden Collaborative Study of Cultural Differences in
Aging’ Alzheimer's Disease Research Centre, Dept of Clinical
Neuroscience and Elderly Care Research, Karolinska Institute: a inter-
country comparative study of ethnic and cultural differences in aging.

Assoc Prof Ng Tze Pin was invited to be a member of the Editorial
Board of ‘Brain Aging - An International Journal’.



Programme Activities:
Research studies were undertaken to investigate the role of
Helicobacter pylori in gastrooesophageal reflux disease.

Investigators from the Departments of Medicine, Pathology and
Microbiology collaborated to study the prevalence of H pylori infection,
its topographic distribution, the presence of single or multiple strains
of H pylori and genotypes as well as the pattern of associated gastritis
in patients with GERD compared with those without this condition.

Research Theme:
Intestinal lactic acid bacteria as probiotics and vectors for gene therapy.

Research Theme:
Investigate liver development, physiology and liver disease.

Publications:
1. Salminen S, Playne M, Lee YK (2003) Successful Lactobacilli: Human Studies on Probiotic efficiency. In: Handbook of Functional Dairy

Products. Ed. Shortt C, O Brien. CRC Press, Boca Raton, Fl. Pp. 13-32.
2. Lee YK, Puong KY, Ouwehand AC, Salminen S (2003) Displacement of bacteria pathogens from mucus and Caco-2 cell surface by

lactobacilli. Journal of Medical Microbiology 52: 925-930.
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The study found that the frequency and topographic distribution of
H pylori were similar in patients with GERD and those in the control
group with functional dyspepsia. H pylori colonisation of the cardia
was less common in reflux patients than in ulcer patients. These
results suggested that H pylori was unlikely to be aetiologically
involved in GERD.

LACTIC ACID BACTERIAL (LAB) INTEREST GROUP

http://www.med.nus.edu.sg/research/progrsch/lab.shtml

Programme Activities:
The programme was initiated in August 1998. Members of the
programme have secured the following research grants.
1. Assoc Prof Bay BH (PI), Dr R Mahendran, Assoc Prof Lee YK.

Effect of lactic acid bacteria in the tumorigenesis of bladder and
breast cancer. Supported by NMRC.

2. Dr Lim CK (PI), Assoc Prof Lee Yuan Kun. Cloning of human genes
into lactobacilli. Supported by SRS.

3. Assoc Prof Lee YK (PI), Assoc Prof Tan HM. Lactic acid bacteria 
as animal probiotics. Supported by Kemin Industies (A) Pte Ltd.

4. Assoc Prof Lee YK (PI), Dr Lu JH. Host-bacteria and bacteria
-bacteria interactions in human gastrointestinal tract. Supported
by NMRC.

5. Assoc Prof Lee YK (PI), Prof J Kwang, Assoc Prof Ng ML,
Dr Lim CK. Gene expression and colonization of lactic acid
bacteria in gastrointestinal tract. Supported by NMRC.

6. Assoc Prof Lee YK (PI), Assoc Prof Bay Boon Huat, Dr R Mahendran.
Modulation of the development and progression of cancer by
lactobacilli. Supported by NMRC.

The LAB Interest Group is in collaboration with the following
research groups:
1. Asthma and Allergy Research Programme, NUS Development of

prophylatic and therapeutic vaccines for asthma and allergy.
2. Immune response to allergens in early childhood in relation to

environmental factors.
3. Medical Nutrition Group, Karolinska Institute, Sweden Host

microbe cross-talk focuses on colon cancer.
4. Functional Food Center, Turku University, Finland Bacterial

adhesion and gene expression in human colonocytes: target for
probiotic development.

LIVER RESEARCH GROUP

http://www.med.nus.edu.sg/research/progrsch/hepliver_work_grp.shtml
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Research Theme:
To study factors which contribute to, or modulate, degeneration of the nervous system. Research is centered on the calcium hypothesis of
aging and dementia, and examines factors that contribute to, or modulate calcium influx into neurons. The role of calcium dependent and
free radicals in events leading to neurodegeneration, and the role of glial cells in propagating neuronal injury are also examined.  In addition
to calcium, an accumulation of iron and cholesterol oxidation products can also be toxic to neurons, and research is carried out, to elucidate
iron and cholesterol metabolism in the brain.

Programme Activities:

Collaborative projects have been carried out between members of
the group, resulting in several papers in premium journals, book
chapters, and awards at international conferences. Individual members

Research Theme:
The pharmacology of drugs that may exert neural, psychological and behavioural changes in animals and human.

Students passed PhD candidature qualifying exams under the supervision of the Faculty of Neuropsychopharmacology
Programme:
Vivek Verma
“Comparison of the effects of typical and atypical antipsychotics on the locus coeruleus and prefrontal cortex”

Lim Ee Peng, Alice
“Investigating the Cognitive Effects of Atypical Antipsychotics - The Noradrenergic Hypothesis”

Tessi Sherrin
”Role of Cholecystokinin-B and Corticotropin Releasing Hormone Receptor in anxiety, depression and suicide”

Programme Activities:
The Division of Gastroenterology played a major role as “anchor
tenant” of the group providing guidance, coordination and resources
to ensure individual members were able to constructively pursue
their research activities. The group has expanded and two major
themes have emerged as focus of research activity. The first is liver
cell differentiation and function, and the second is liver disease
complications especially hepatocellular carcinoma and cirrhosis.
Members of the group are taking a variety of approaches to these
subjects and followup meetings will enable cross fertilization of ideas

and consolidation of research strategy. Such approaches include cell
culture approaches, proteomics, microarray, animal models and
molecular biology techniques. Additional members of the group now
include Cao Tong and Alexis Heng from Dentistry, Chen Chien-Shing
from Oncology-Haematology, Dennis Wang from Surgery, Evelyn Koay
and Zhang Daohai from Molecular Diagnostics, Wang Naidy and Shen
Shali from Physiology and Robert Hewitt from Pathology/Tissue
Repository. We look forward to a fruitful and productive collaboration.

NEURODEGENERATION

http://www.med.nus.edu.sg/research/progrsch/neurodegeneration.shtml

NEUROPSYCHOPHARMACOLOGY

http://www.med.nus.edu.sg/research/progrsch/neuropsychopharmacology.shtml

have also been awarded several grants for research on cell models
of neurodegenerative diseases, and translational research, on the
development of antioxidants to treat neurological disorders.

Programme Activities:
1. Department of Pharmacology has Noldus EthoVision Pro Version

2.3, a behavioural video tracking system and water maze, radial-
arm mazes, and elevated-plus mazes for assessment of cognitive
function and anxiety in both rats and mice.

2. Department of Neurology, NUS has a clinical phase 1/2 trial on
a new drug in acute ischemic stroke.

3. Local Meetings: There were formal and informal meetings with
various programme members to discuss collaborations and
grant application.

4. Regional collaboration: Prof Kua and Assoc Prof Tan are involved
in International Study on Psychotropic Drug Prescription in
psychiatric patients.

5 .  Internat ional  meet ings: Pres ident of  CINP (Col legiums
International Neuropsychopharmacologicum) is planning to set
up a regional committee for CINP. Assoc Prof Tan was invited
to participate.

6. Hosting of Neurospsychiatrists from Japan.
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Research Theme:
Nitric Oxide

Programme Activities:
Nitric Oxide (NO) is a free radical messenger with a half-life of only
a few seconds. It is synthesized as a bi-product by the biosynthetic
enzyme nitric oxide synthase (NOS) from its precursor arginine.

Nitric Oxide has been implicated to play an important role in the
control of eye movements in awake feline. The superior colliculus
exhibits dense immuno-label for NOS, which is co-localized with
other neurotransmitters, including acetylcholine and glutamate. Using
an amperometric method, the functional properties of NO released
from neurons can be measured in living rat superior colliculus slices.
 We found that NO is released from neurons in the superior colliculus
in the presence of arginine. We also found that the release of NO
can be triggered by the application of glutamate or acetylcholine in

Research Theme:
Molecular strategies for the diagnosis, epidemiology and prevention of infectious diseases.

Patents:
1. Yeo CC, Wong MV, Feng Y, Song KP, Poh CL. Molecular characterization of an inducible gentisate 1,2- dioxygenase gene, xInE, from

Pseudomonas alcaligenes NCIMB 9867. Gene. 2003 Jul 17;312:239-48.
2. Teo JW, Zhang LH, Poh CL. Cloning and characterization of a novel lipase from Vibrio harveyi strain AP6. Gene. 2003 Jul 17;312:181-8.
3. Teo JW, Zhang LH, Poh CL. Cloning and characterization of a metalloprotease from Vibrio harveyi strain AP6. Gene. 2003 Jan

16;303:147-56.

NITRIC OXIDE STUDY GROUP

http://www.med.nus.edu.sg/research/progrsch/nitric_oxide.shtml

the same region of the slice. The responses varied from single
to multiple releases, which could last for up to hundreds of seconds.
The multiple releases could have been produced by a local feedback
system and/or by an intrinsic trap-release mechanism of NO
by s-nitrosothiols. Previous studies have demonstrated that glutamate
is associated with the local excitatory circuitry in the superior colliculus
that commands saccades and that the visual input to this circuitry
can be enhanced by acetylcholine. The present experiments extend
these findings by providing evidence that NO may contribute
to the initiation of saccades by modulating these excitatory
glutamatergic and cholinergic circuits in the superior colliculus. (Sheu
Fwu-Shan’ group)

PROGRAMME IN ENVIRONMENTAL MICROBIOLOGY

http://www.med.nus.edu.sg/research/progrsch/environmental.shtml

Research Theme:
Genomics and proteomics of environmental microorganisms, detection of environmental bacteria and viruses by flow cytometry and
molecular approaches.

Programme Activities:
Collaboration amongst members on development of flow cytometry
for differentation of viable and non-viable bacteria, isolation of
enzymes with better catalytic properties for the degradation of
aromatic hydrocarbons, determination of genes influenzing biofilm
formation in Pseudomonas aeruginosa.

New Grant Funding obtained:
Proteome mapping of aromatic hydrocarbon -induced response in
Pseudomonas alcaligenes P25X.

PROGRAMME IN INFECTIOUS DISEASES (PID)

http://www.med.nus.edu.sg/research/progrsch/infectious.shtml
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Programme Activities:
By RT-PCR using universal enterovirus primers, and by a newly
developed semi-nested assay using EV71-specific primers, the
predominant causative agent of the hand, foot and mouth disease
(HFMD) outbreak in Singapore in 2000 was identified to be enterovirus
type 71 (EV71). The complete viral genomes of a virulent and a non-
virulent EV71 strain isolated from the HFMD outbreak were sequenced,
and a structural model of EV71 predicted. A study on the “infectomics”
of EV71 infection of rhabdomyosarcoma cells by differential display
RT-PCR has been successfully concluded. Mapping of EV71 epitopes
and development of specific EV71 monoclonal antibodies are in
progress. Suitable EV71 structural gene targets have been successfully
cloned into DNA vaccine constructs, while animal immunization,
challenge and protection studies (in collaboration with Johns Hopkins
Singapore) are approaching completion. To develop DNA vaccines
against dengue, DNA constructs containing structural and non-
structural genes of dengue viruses have been cloned, and shown to
be expressed in eukaryotic cells. Interactions between dengue viral
and host cellular proteins are being investigated. Methods to improve
the yield of DNA vaccine plasmids are being analyzed in collaboration

Research Theme:
Musculoskeletal tissue regeneration and repairs.

with the Bioprocessing Technology Centre. Host immune responses
to dengue infections and flaviviral vaccines have been evaluated
using several immunological assays.

In conjunction with the Ministry of Health and the NUS Department
of Community, Occupational and Family Medicine, a national
seroepidemiological survey of Chlamydia pneumoniae infections in
a large cohort comprising more than 1,000 subjects in Singapore has
been published. This survey revealed a high prevalence of IgG
antibodies in the Singapore population especially in males and in
older age groups. Several immunological assays are being evaluated
and compared for the detection of antibodies to Chlamydia
pneumoniae.

Other ongoing projects include sequencing of the elongation factor
Tu gene and a novel gene from Bartonella henselae; toxigenesis in
Clostridium difficile; periodontal disease; and immunopathogenesis
of Mycobacterium tuberculosis.

TISSUE ENGINEERING

http://www.med.nus.edu.sg/research/progrsch/tissue_engine.shtml

3) Clinical Trial on Autologous Chondrocyte Transplantation
(PI: Prof EH Lee)
Following promising outcomes from previous clinical trials, a
Therapeutic Tissue Engineering Lab (including a Class 10K
Cleanroom) has been set up by the department in NUH.
Chondrocytes have been successfully expanded in-vitro and used
to treat cartilage defects in the knee. The procedure for the
procurement of biopsy has been established and practiced, and
the cells isolated from these have shown great proliferating
ability. Millions of viable cells can be harvested from cell culture
for autologous cell implantation. To date, more than 70 patients
have been treated using this technique in Singapore. More than
86% of our patients showed significant improvement in the SF
36, ICRS Cartilage Injury Evaluation Package 2000 and IKDC
Knee Examination form 2000 evaluation.

4) Osteochodral Repair / Regeneration (PI: Prof EH Lee)
The NUS Dept of Orthopaedic Surgery and the Division of
Bioengineering worked together to develop a bioresorbable
scaffold specifically designed for articular bone/cartilage tissue
substitutes. The objective of this project to develop a cell culture
system that allows the tissue engineering of cartilage attachedto
subchondral bone. They also attempted to evaluate the
biologicaland biomechanical properties of the engineered articular
bone/cartilage interphase tissue in an animal model.

Programme Activities:
1) Isolation, Culture and Characterization of Mesenchymal

Stem Cells (PI: Prof EH Lee)
Mesenchymal stem cells (MSCs) have been isolated, cultured
and used to repair defects of the musculoskeletal system, including
bone, cartilage and tendon/ligament. Several experiments have
been conducted to demonstrate the ability of MSCs to regenerate
these tissues in animals. We are currently collaborating with
researchers from research institutions including IMCB and GIS
in the characterization of these stem cells.

2) Functional Tissue Mechanics (PI: Assoc Prof James Goh)
We have set up a facility for the objective evaluation of
regenerated and repaired tissues and more importantly for in-
vitro engineered tissues. This is an important aspect, which is
often neglected, in tissue engineering research. Regenerated or
engineered tissues are required to function in-situ and are usually
subjected to certain in-service load. Therefore it is vital that the
new tissue has similar mechanical properties as the normal
tissues and is able to withstand the in-service loads. Specialised
testing apparatus are required to conduct these tests. Furthermore,
in conjunction with the NUS Division of Bioengineering, theoretical
models using computational bioengineering techniques to
predict loading stresses have been developed.
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Research Theme:
From Venoms to Drugs, From Toxins to Therapeutics.

Programme Activities:
Purification, biochemical and pharmacological characterization as
well as molecular aspects of research involving cloning, sequencing
and expression of new toxins are actively being done by the academic
staff with the help of research fellows, research assistants and
postgraduate students. A range of novel toxins from different species
of scorpions, spiders and cone shells have been isolated, purified,
sequenced and the synthetic toxins being screened for novel biological
activities. Several channel toxins, specific for sodium, potassium or
calcium channels, have been extensively studied with respect to their
structure, mode of action, and localization of the functional site. On
detection of toxins, the working prototype on ISFET has been
established, miniaturized and packaged. Solid phase Micro Extraction

Patents:
Gopalakrishnakone P, Thwin MM, Ong WY, Sato K. (2003) Phospholipase A2-inhibitory peptide with anti-arthritic and neuroprotective activities.
US Provisional Application No. 60/466,421 /INTRO Ref: GOPAL P 08-US/PRV. Filing Date: 30 April 2003.

5) Ligament (PI: Assoc Prof James Goh)
The NUS Dept of Orthopaedic Surgery and Division of
Bioengineering are collaborating to develop a tissue-engineered
ligament. Mesenchymal stem cells are harvested and expanded
and are seeded directly onto a scaffold made of bioabsorbable
material such as a combination of polylatic acid and poly
(-caprolactone). The whole construct is then incubated to further
expand the number of cells. An important consideration in tissue
engineered ligament is to induce fibroblast formation with the
cell aligned longitudinally. In addition, the group is designing
and developing an apparatus to provide cyclic tensile stimulus
to enhance orientation of the cells and collagen fibers for
engineering ligaments.

6) Tendon (PI: Assoc Prof James Goh)
We have conducted a rabbit experiment to evaluate the effect
of marrow stromal cell-seeded knitted PLGA scaffold for Achilles
tendon repair. At 12 weeks post-operation, Results showed that
MSCs/knitted PLGA scaffold induced tendon-like tissue formation.
Tissues showed organized bundles of highly crimped fibers. The
volume of PLGA scaffold has reduced and synovial cells were

observed along the surface of the neo-tenodons. The results
indicated that marrow stromal cell-seeding knitting PLGA fiber
scaffold is promising for tendon regeneration.

7) Spine (PI: Assoc Prof HK Wong)
The NUS Dept of Orthopaedic Surgery and the Division of
Bioengineering are collaborating to design and develop the spinal
implant for fusion based on a bioabsorbable material. This implant
will be sufficiently strong to support the requisite loads. Using
tissue engineering techniques either osteoblasts or mesenchymal
stem cells are seeded into the 3D scaffold of the bioabsorable
material. With the introduction bone growth factor, e.g. bone
morphogenic protein (BMP), bone formation and fusion will be
enhanced. In the future, with the success of the tissue-engineered
osteochondral complex, a biological disc replacement may
be possible.

8) Muscle (PI: Dr James Hui)
Isolation and culture of Muscle-derived stem cells from rabbit
are being carried out and applied in experiments such as limb
lengthening in rabbits. Some preliminary results were obtained.

VENOM AND TOXIN RESEARCH PROGRAMME

http://www.med.nus.edu.sg/research/progrsch/venom_toxin.shtml

(SPME) techniques are also being established and used to detect
marine toxins in collaboration with the Defence Science Organization.
Crystallographic studies are in progress on stonus toxin and
phospholipase A2 toxins from an Australian Elapid. A novel antitoxic
and anti-inflammatory protein has been discovered from a non-
venomous snake serum, which forms the basis for cloning studies,
leading to production of a recombinant protein that is proven useful
as a therapeutic agent for snake envenomation and inflammatory
diseases.  Further studies are in progress to develop this protein with
therapeutic potential into a potent anti-inflammatory drug or as an
investigative tool for structure-function studies. Many interesting
peptides have been characterized from conus venom.
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THE DEPARTMENT’S RESEARCH FOCUS IS ON
THE FOLLOWING:

a) PAIN RESEARCH

Professor Lee Tat Leang and team will be focusing on pain research, both of
acute and chronic pain in both animal models and in humans. The mechanisms
of pain, the peptides involved, the processing pathway are being studied, with
the view of developing agents that would interrupt this pathway.

b) CARDIOTHORACIC OUTCOME DATABASE

The present database started in January 2003, and is expected to reach critical
mass in late 2004. The database is done in collaboration with the Cardiothoracic
Department. Of interest is the neurological outcome, which is an area of intense
interest in the literature. The database will generate research ideas both in
basic and clinical studies to improve outcomes.

c) CLINICAL RESEARCH

Clinical studies have been the mainstay of our research to date. These research
are in the areas of the airway, pharmacology of anaesthesia agents, sedation
as well as coagulation. Many of these studies are done in collaboration with
NUH clinical staff, on the 18,000 patients who are seen by the Department
each year.

Faculty of Medicine Research Report 2003 13
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The immune response to cardiopulmonary bypass in
diabetic patients

Principal Investigator : Dr Constance Tham (NUH)
Co-Principal Investigator : Assoc Prof Cheong Keng Fatt
Collaborators          : Dr Helen Isaac,

Assoc Prof Shabbir Moochhala (DMRI)

The role of acupuncture in the treatment of neck pain

Principal Investigators : Dr Sim Chin Keng (NUH),
Prof Lee Tat Leang

Collaborator            : Dr Xu Pei Chang (NUH)

The influence of neuromuscular blockade on the incidence of air
leakage and gastric insufflation from the laryngeal mask airway
during positive pressure ventilation

Principal Investigator : Dr Pua Hwee Leng (NUH)
Co-Principal Investigator : Dr Ti Lian Kah
Collaborator : Dr Vincent Yeo (NUH)

The effect of cerebrospinal fluid on coagulation – Does it differ
for obstetric patients?

Principal Investigator : Mary Ho (NUH)
Co-Principal Investigator : Dr Ti Lian Kah
Collaborators : Dr Chiu Jen Wun (KKWCH),

Ms Karen Ho Ban Shian

Plasma levels and clinical efficacy of different doses of intra-
endotracheal cuff lignocaine

Principal Investigators : Dr Ng Huey Ping (NUH),
Assoc Prof Cheong Keng Fatt

Effect of erythromycin, metoclopramide or combination therapy
on gastric emptying in the critically ill neurosurgical patients

Principal Investigator : Dr Ng Huey Ping (NUH)
Co-Principal Investigator : Assoc Prof Chen Fun Gee

Factors affecting the biospectral index and isoflurane
concentrations during cardiopulmonary bypass

Principal Investigator : Dr Eugene Liu

Monitoring locomotion effects of neuropeptides

The effect of different heparins and activators on activated
clotting time

Principal Investigator : Dr Dave Kang Song Chua (NUH)
Co-Principal Investigator : Dr Ti Lian Kah
Collaborators : Dr Sophia Ang Bee Leng,

Ms Ng Bok Lan (NUH)

Intramuscular injection of Botulinum toxin A (Botox Allergen) for
the treatment of frozen shoulder

Principal Investigator : Dr Tan Chee Keat (NUH)
Co-Principal Investigators : Dr Eugene Liu,

Prof Lee Tat Leang

Project Description

Grants Awarded in 2003

To evaluate the use of dexmedetomidine for conscious sedation
in dental surgery

Principal Investigator : Dr Winston Tan Kwong Shen
Collaborators : Dr Ti Lian Kah,

Prof Lee Tat Leang,
Assoc Prof Ho Kee Hai

Women have a poorer outcome after cardiac surgery: A result of
size or gender?

Principal Investigator : Dr Ti Lian Kah
Collaborator : Dr Dave Kang Song Chua (NUH)

Investigation of the use of dexmedetomidine for conscious
sedation for cataract surgery

Principal Investigator : Dr Sophia Ang Bee Leng (NUH)
Collaborators : Dr Ti Lian Kah,

Dr Eugene Liu,
Assoc Prof Paul Chew

Ongoing Projects

Identifying neuropeptide receptors locations in chronic pain models
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Process ing  pa thway  o f  noc i cep t in  and  noc i s ta t in
from prepronociceptin

Principal Investigator : Dr Tessy Joseph
Collaborators : Prof Lee Tat Leang,

Dr Shinro Tachibana

Characterization of clinically significant peptides present in human
cerebrospinal fluid (CSF)

Principal Investigator : Dr Shinro Tachibana
Collaborators : Prof Lee Tat Leang,

Dr Siau Chiang (NUH),
Dr Tessy Joseph,
Ms S Rama,
Assoc Prof Peter Wong

Hypothermia and traumatic brain injury

Principal Investigator : Assoc Prof Cheong Keng Fatt
Collaborators : Dr Chou Ning,

Assoc Prof Koh Kwong Fah,
Assoc Prof Shabbir Moochhala (DMRI)

Analysis of the levels of nocistatin and nociceptin, in animal
models of chronic pain

Principal Investigator : Prof Lee Tat Leang
Collaborators : Dr Shinro Tachibana,

Assoc Prof Peter Wong,
Assoc Prof Samuel Tay

Effect of acupuncture in cutaneous blood flow

Principal Investigator : Prof Lee Tat Leang
Collaborators : Dr Xu Pei Chang,

Dr Qiao Tian Ru

Cheong KF, Tham SL

Anaesthetic management of a child with Hallermann-Streiff
Francois syndrome. Paediatr Anaesth. 2003;13(3):274-5.

Cheong KF, Tham C

Anaesthetic management of a child with Hallermann-Streiff
Francois syndrome. Paediatr Anaesth. 2003;13(6):551-2.

Mackensen GB, Ti LK, Phillips-Bute BG, Mathew JP, Newman MF,
Grocott HP

Cerebral embolization during cardiac surgery: impact of aortic
atheroma burden. Br J Anaesth. 2003;91(5):656-61.

Teo A, Koh KF

Coronary steal syndrome (Letter to Editor) Anaesthesia 2003;58:
95-6.

Ti LK, Cheong KF, Chen FG

The timing for the use of heparinase and thromboelastography
to prevent excessive bleeding after coronary artery bypass graft
surgery – Response. J Cardiothorac Vasc Anesth. 2003; 17:
414-5.

Ti LK, Mackensen GB, Ti LK, Grocott HP, Laskowitz DT, Phillips-Bute BG,
Milano CA, Hilton AK, Newman MF, Mathew JP

Apolipoprotein E4 increases aortic atherom a burden in cardiac
surgical patients. J Thoracic Cardiovascular Surgery 2003;125(1):
211-3.

International Publications

Associate Professor & Head : Chen Fun Gee
Professor : Lee Tat Leang
Associate Professor   : Cheong Keng Fatt
Assistant Professors : Ti Lian Kah

Eugene Liu Hern Choon
Senior Research Fellow : Shinro Tachibana
Research Fellows : Tessy Joseph

Kazi Ahsan Jamil
Research Assistant : Lee Chun Mei

Staff Profile

Contact Person : Dr Ti Lian Kah
Telephone : 6772-4207

6772 4208
Facsimile : 6777-5702
E-mail : anatilk@nus.edu.sg
Postal Address : Department of

Anaesthesia
 National University Hospital

5 Lower Kent Ridge Road
Singapore 119074

Homepage : http://www.med.nus.edu.sg/
anaeweb

Contact Information

Microdialysis of neuropeptides
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Global gene expression analysis of the human genome following
exposure to sarin

Principal Investigator : Prof P Gopalakrishnakone

New therapeutics for PLA2-related disorders : a PLA2-inhibitory
peptide as potential candidate drug for modulation of rheumatoid
arthritis (a pilot study)

Principal Investigator : Prof P Gopalakrishnakone
Collaborator : Dr Maung Maung Thwin

Characterisation of the biological roles of different heparin
sulphate species in breast cancer development and metastasis

Principal Investigator : Dr George Yip Wai Cheong
Collaborators : Assoc Prof Bay Boon Huat,

Dr Tan Puay Hoon (SGH)

The expression of IL-6 in the nerve fibers in the myocardium in
response to biomechanical stimuli might be a novel target to
treat heart failure

Principal Investigator : Assoc Prof Samuel Tay Sam Wah
Collaborator : Dr He Beiping

Directing difluorocytidine to the commitment point to kill
cancer cells

Principal Investigator : Prof Sit Kwok Hung

Development of bactericidal peptides against Burkholderia
pseudomallei

Principal Investigator : Prof P Gopalakrishnakone

A. Evaluation of the Haffkine Polyvalent Antivenom against Naja
sumatrana (Black Spitting Cobra) venom

B. Naja sumatrana venom effects on rabbit cornea

Principal Investigator : Prof P Gopalakrishnakone
Collaborators : Dr Gregory Chan WM (TTSH),

Dr Ng Yee Kong,
Mr Arul Earnest (TTSH),
Mr Francis Lim (Singapore Zoological
Gardens),
Assoc Prof Shabbir Moochhala (DMRI)

Role of the choroid plexus in the development of brain white
matter damage (periventricular leukomalacia) following hypoxic
injury in the neonatal brain

Principal Investigator : Assoc Prof Charanjit Kaur
Collaborator : Dr Lu Jia (DMRI/DSTA)

Project Description

Grants Awarded in 2003

Development of non-pathogenic lactobacillus as a potential vector

Principal Investigator : Assoc Prof Bay Boon Huat
Collaborators : Assoc Prof Lee Yuan Kun,

Dr Ratha Mahendran,
Dr ST Dheen

Evaluation of metallothionein as a molecular and prognostic
biomarker of breast cancer

Principal Investigator : Assoc Prof Bay Boon Huat
Collaborators : Assoc Prof Vincent Chow,

Dr Tan Puay Hoon (SGH)

Elucidation of functional metallalothionein mRNA isoforms in
breast myoepithelial, premalignant and malignant cells in vitro

Principal Investigator : Assoc Prof Bay Boon Huat
Collaborator : Assoc Prof Vincent Chow

Ongoing Projects

Tissue Culture Lab



Molecular bases for gestational diabetes-induced changes in the
nervous and visual systems of developing mouse embryos

Principal Investigator : Assoc Prof Samuel Tay Sam Wah
Collaborator : Dr ST Dheen

Indirect transplantation of mesenchymal stem cells into the
hypoglossal nuclei after unilateral nerve avulsion - Prototype
model for treating neurodegenerative diseases

Principal Investigator : Assoc Prof Samuel Tay Sam Wah
Collaborators : Dr ST Dheen,

Dr He Beiping,
Dr Ji Junfeng

Neurotoxic effects of domoic acid in rats

Principal Investigator : Assoc Prof Charanjit Kaur
Collaborator : Mr C Ananth

Characterization of heparan sulphate in the regulation of
spinal neurulation

Principal Investigator : Dr George Yip

Stimulus specific microglial activation : a possible mechanism to
modulate perineuronal microenvironment

Principal Investigator : Dr He Beiping

Systematic in situ expression mapping of novel genes and
molecular, functional characteristics of area-/cell type-specific
genes in central nervous system

Principal Investigator : Dr Liang Feng Yi

Roles of microglia in the diabetic visual system with special
reference to the retina

Principal Investigator : Dr Ng Yee Kong
Collaborators : Prof Ling Eng Ang,

Dr Zeng Xiao Xia (IMCB)

Analysis of T-Box genes and their roles in the development of
vertebrate embryos

Principal Investigator : Dr ST Dheen
Collaborators : Assoc Prof V Korzh (IMCB),

Dr K Swaminathan (DBS/IMCB)

Analysis of regulatory factors involved in neurotoxicity in
neurodegenerative diseases

Principal Investigator : Dr ST Dheen
Collaborators : Prof Ling Eng Ang,

Assoc Prof Samuel Tay Sam Wah

Investigation of neuronal response and glial reaction in the central
nervous system and its target visceral organs with special reference
to urinary bladder

Principal Investigator : Prof Ling Eng Ang
Collaborator : Dr Ng Yee Kong

Defibrinating proteinase from animal venom

Principal Investigator : Prof P Gopalakrishnakone
Collaborator : Assoc Prof Khoo Hoon Eng

Application of microarray technology to divulge the molecular
mechanisms of drug resistance in mycobacteria

Principal Investigator : Prof P Gopalakrishnakone

Multidisciplinary approach to design of a potent anti-inflammatory
agent for therapeutic applications

Principal Investigator : Prof P Gopalakrishnakone
Collaborators : Dr Maung Maung Thwin,

Dr B Cheng
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Neuroscience Lab

Phan TT, Lim IJ, Sun L, Chan SY, Bay BH, Tan EK, Lee ST

Quercetin inhibits fibronectin production by keloid-derived
fibroblasts. Implication for the treatment of excessive scars. J
Dermatol Sci. 2003; 33 (3) : 192-4.

Cherian MG, Jayasurya A, Bay BH

Metallothioneins in human tumors and potential roles in
carcinogenesis. Mutat Res. 2003; 533(1-2) : 201-9. Review.

Tai SK, Tan OJ, Chow VT, Jin R, Jones JL, Tan PH, Jayasurya A, Bay BH

Differential expression of metallothionein 1 and 2 isoforms in
breast cancer lines with different invasive potential: identification
of a novel nonsilent metallothionein-1H mutant variant. Am J
Pathol. 2003; 63(5) : 2009-19.

International Publications



Du HY, Olivo M, Tan BK, Bay BH

Hypericin-mediated photodynamic therapy induces lipid
peroxidation and necrosis in nasopharyngeal cancer.  Int J Oncol.
2003;23 (5) : 1401-5.

Selvarajan S, Bay BH, Mamat SB, Choo A, Chuah KL, Sivaswaren CR, Tien
SL, Wong CY, Tan PH

Detection of HER2/neu gene amplification in archival paraffin-
embedded breast cancer tissues by fluorescence in situ
hybridization. Histochem Cell Biol. 2003;120 (3) : 251-5.

Phan TT, Sun L, Bay BH, Chan SY, Lee ST

Dietary compounds inhibit proliferation and contraction of keloid
and hypertrophic scar-derived fibroblasts in vitro: therapeutic
implication for excessive scarring. J Trauma. 2003;54 (6) : 1212-
24.

Huang J, Tan PH, Thiyagarajan J, Bay BH

Prognostic significance of glutathione S-transferase-pi in invasive
breast cancer. Mod Pathol. 2003;16 (6) : 558-65.

Jayasurya A, ST Dheen, Yap WM, Tan NG, Ng YK, Bay BH

Inducible nitric oxide synthase and bcl-2 expression in
nasopharyngeal cancer: correlation with outcome of patients
after radiotherapy.  Int J Radiat Oncol Biol Phys. 2003 1;56(3):
837-45.

Lin VC, Jin R, Tan PH, Aw SE, Woon CT, Bay BH

Progesterone induces cellular differentiation in MDA-MB-231
breast cancer cells transfected with progesterone receptor
complementary DNA. Am J Pathol. 2003;162 (6) : 1781-7.

Du HY, Bay BH, Olivo M

Biodistribution and photodynamic therapy with hypericin in a
human NPC murine tumor model. Int J Oncol. 2003;22 (5):
1019-24.

Phan TT, Lim IJ, Bay BH, Qi R, Longaker MT, Lee ST, Huynh H

Role of IGF system of mitogens in the induction of fibroblast
proliferation by keloid-derived keratinocytes in vitro. Am J Physiol
Cell Physiol. 2003;284 (4) : C860-9.

Ananth C, Gopalakrishnakone P, Kaur C

Protective role of melatonin in domoic acid-induced neuronal
damage in the hippocampus of adult rats. Hippocampus 2003;
13 (3) : 375-87.

Ananth C, ST Dheen, Gopalakrishnakone P, Kaur C

Distribution of NADPH-diaphorase and expression of nNos, N-
Methyl-D-Aspartate (NMDAR1) and Non-NMDA glutamate
receptor (GlutR2) genes in the neurons of the hippocampus
following Domoic Acid-induced lesions in adult rats. Hippocampus
2003; 13 : 260-72.

Ananth C, Gopalakrishnakone P, Kaur C

Induction of inducible nitric oxide synthase expression in activated
microglia following DA-induced neurotoxicity in the hippocampus.
Neuroscience Lett. 2003 ;338 (1) : 49-52.

Al-Saleh SS, Kaur C, Ling EA

Response of neurons and microglia/macrophages in the area
postrema following exposure to hypobaric hypoxia. Neuroscience
Lett. 2003; 346:77-80.

Lian Q, Tay SSW, ST Dheen

Enhanced expression of transforming growth factor-beta
isoforms in the neural tube of embryos derived from diabetic
mice exposed to cyclophosphamide. Neuroscience Lett. 2003;351,
(1) : 51-5.

Van Dong L, Quyen le K, Eng KH, Gopalakrishnakone P

Immunogenicity of venoms from four common snakes in the south
of Vietnam and development of ELISA kit for venom detection.
J Immunol Methods 2003; 282 (1-2) :13-31.

Wei S, Ong WY, Thwin MM, Fong CW, Farooqui AA, Gopalakrishnakone
P, Hong W

Group IIA secretory phospholipase A2 stimulates exocytosis and
neurotransmitter release in pheochromocytoma-12 cells and
cultured rat hippocampal neurons. Neuroscience 2003; 121 (4)
: 891-8.

Nirthanan S, Charpantier E, Gopalakrishnakone P, Gwee MC, Khoo HE,
Cheah LS, Kini RM, Bertrand D

Neuromuscular effects of candoxin, a novel toxin from the venom
of the Malayan krait (Bungarus candidus). Br J Pharmacol. 2003;
139 (4) : 832-44.

Nirthanan S, Gopalakrishnakone P, Gwee MC, Khoo HE, Kini RM

Non-conventional toxins from Elapid venoms. Toxicon 2003; 41(4)
: 397-407. Review.

Rodriguez I, Lesaicherre M, Tie Y, Zou Q, Yu C, Singh J, Meng LT, Uppili
S, Li SF, Gopalakrishnakone P, Selvanayagam ZE

Practical integration of polymerase chain reaction amplification
and electrophoretic analysis in microfluidic devices for genetic
analysis. Electrophoresis 2003; 24(1-2) : 172-8.

Paaventhan P, Joseph JS, Nirthanan S, Rajaseger G, Gopalakrishnakone
P, Kini MR, Kolatkar PR

Crystallization and preliminary X-ray analysis of candoxin, a novel
reversible neurotoxin from the Malayan krait Bungarus candidus.
Acta Crystallogr D Biol Crystallogr. 2003; 59(3) : 584-6.

Batulan Z, Shinder GA, Minotti S, He BP, Doroudchi MM, Nalbantoglu
J, Strong MJ, Durham HD

High threshold for induction of the stress response in motor
neurons is associated with failure to activate HSF1. J Neurosci.
2003; 23(13) : 5789-98.
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Arundine M, Sanelli T, He BP, Strong MJ

NMDA induces NOS 1 translocation to the cell membrane in NGF-
differentiated PC 12 cells. Brain Res. 2003; 976(2) : 149-58.

Strong MJ, Sopper MM, He BP

In vitro reactive nitrating species toxicity in dissociated spinal
motor neurons from NFL (-/-) and hNFL (+/+) transgenic mice.
Amyotroph Lateral Scler Other Motor Neuron Disord. 2003; 4 :
81-9.

Yap CC, Liang F, Yamazaki Y, Muto Y, Kishida H, Hayashida T, Hashikawa
T, Yano R

CIP98, a novel PDZ domain protein, is expressed in the central
nervous system and interacts with calmodulin-dependent serine
kinase. J Neurochem. 2003; 85 : 123-134.

Lu J, S Moochhala, M Shirhan, KC Ng, AL Teo, MH Tan, XL Moore, MC
Wong, EA Ling

Neuroprotection by aminoguanidine after lateral fluid-percussive
brain injury in rats : a combined magnetic resonance imaging,
histopathologic and functional study.  Neuropharmacology, 2003;
44 : 253-63.

Lan CT, LC Hsu, CN Cheng, HL Chuang, EA Ling

Synaptic remodeling in the dorsal motor nucleus of the vagus
nerve following vagal – hypoglossal nerve anastomosis in the
cat. J Comp Neurol, 2003; 458 : 195-207.

Lu J, S Moochhala, M Shirhan, KC Ng, MH Tan, AL Teo and EA Ling

Nitric oxide induces macrophage apoptosis following traumatic
brain injury in rats. Neuroscience Lett. 2003; 339 : 147-50.

McRae A, EA Ling

Cerebrospinal fluid and serum anti-microglial antibodies : prospects
for early diagnosis of Alzheimer’s disease.  Expert Review of
Neurotherapeutics, 2003; 3 : 89-99.

Chin CM, J Hu, EA Ling, MK Li, D Png

The effect of chronic bladder outlet obstruction on expression of
nitric oxide synthase in the guinea pig bladder wall to study its
relationship to detrusor instability. Euro Urol, 2003; 1: 219.
(European Urology Supplement 2).

Hsu J, YS Lee, CN Chang, HL Chuang, EA Ling, CT Lan

Sleep deprivation inhibits expression on NADPH-d and NOS while
activating microglia and astroglia in the rat hippocampus. Cells
Tissues Organs, 2003; 173, (4) : 242-54.

DY Nie, ZH Zhou, BT Ang, FYH Teng, G Xu, T Xiang, CY Wong, L Zeng, Y
Takeda, TL Xu, YK Ng, C Faivre-Sarrailh, B Popko, EA Ling, M Schachner,
K Watanabe, CJ Pallen, BL Tang, ZC Xiao

Nogo-A at CNS paranodes is a ligand of Caspr: possible regulation
of K+ channel localization. The EMBO Journal 2003; 22 (21):
5666-5678

QD Hu, BT Ang, M Karsak, WP Hu, XY Cui, T Duka, Y Takeda, W Chia,
S Natesan, YK Ng, EA Ling, T Maciag, D Small, R Trifonva, R Kopan, H
Okano, M Nakafuku, S Chiba, H Hirai, JC Aster, M Schachner, C J. Pallen,
K Watanabe, ZC Xiao

F3/Contactin acts as a functional ligand for notch during
oligodendrocyte maturation. Cell 2003; 115 : 1-20

ET Ang, PTH Wong, S Moochhala, YK Ng

Neuroprotection associated with running: Is it a result of increased
endogenous neurotrophic factors? Neuroscience 2003; 118(2) :
335-45.

Shi L, Tang GP, Gao SJ, Ma YX, Liu BH, Li Y, Zeng JM, Ng YK, Leong KW,
Wang S

Repeated intrathecal administration of plasmid DNA complexed
with polyethylene glycol-grafted polyethylenimine led to prolonged
transgene expression in the spinal cord. Gene Ther. 2003; 10(14)
: 1179-88.

Ren MQ, Ong WY, Wang XS, Watt F

A nuclear microscopic and histochemical study of iron
concentrations and distribution in the midbrain of two age groups
of monkeys unilaterally injected with MPTP. Exp. Neurol. 2003;
184(2) : 947-54.

Farooqui AA, Ong WY, Horrocks LA

Plasmalogens, docosahexaenoic acid and neurological disorders.
Adv Exp Med Biol. 2003;544 : 335-54.

Ong WY, Lu XR, Horrocks LA, Farooqui AA, Garey LJ

Induction of astrocytic cytoplasmic phospholipase A2 and neuronal
death after intracerebroventricular carrageenan injection, and
neuroprotective effects of quinacrine. Exp. Neurol. 2003; 183 (2)
: 449-57.

Ong WY, Goh EW, Lu XR, Farooqui AA, Patel SC, Halliwell B

Increase in cholesterol and cholesterol oxidation products, and
role of cholesterol oxidation products in kainate-induced neuronal
injury. Brain Pathol. 2003;13 (3) : 250-62.

Wang XS, Ong WY, Connor JR

Quinacrine attenuates increases in divalent metal transporter-1
and iron levels in the rat hippocampus, after kainate-induced
neuronal injury. Neuroscience 2003;120 (1) : 21-9.

Thwin MM, Ong WY, Fong CW, Sato K, Kodama K, Farooqui AA,
Gopalakrishnakone P

Secretory phospholipase A2 activity in the normal and kainate
injected rat brain, and inhibition by a peptide derived from python
serum. Exp Brain Res. 2003; 150 (4) : 427-33.

Ong WY, Lu XR, Ong BK, Horrocks LA, Farooqui AA, Lim SK

Quinacrine abolishes increases in cytoplasmic phospholipase A2
mRNA levels in the rat hippocampus after kainate-induced
neuronal injury. Exp Brain Res. 2003; 148 (4) : 521-4.
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Professor and Head : Ling Eng Ang
Professor : P Gopalakrishnakone

Associate Professors : Bay Boon Huat
Charanjit Kaur
K Rajendran
Ong Wei Yi
Tay Sam Wah, Samuel
Voon Chee Tet, Francis

Assistant Professors : He Beiping
Liang Fengyi
Ng Yee Kong
S Thameem Dheen
Yip Wai Cheong, George

Teaching Assistant : S Dinesh Kumar
Professorial Fellow : Sit Kwok Hung
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Staff Profile

Contact Person : Prof Ling Eng Ang
Head, Department of Anatomy

Telephone : 6874-3200
Facsimile : 6778-7643
Email : anthead@nus.edu.sg
Postal Address : Department of Anatomy

Faculty of Medicine
National University of 
Singapore, Singapore 117597
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