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Dear colleagues and participants,

On behalf of the organizing committee, | welcome all of you to the Inaugural National Tissue
Engineering and Regenerative Medicine Scientific Meeting, proudly organized by the Tissue
Engineering Society of Malaysia (TESMA). This meeting is yet another milestone in the history of
TESMA as the Society enters its 2" anniversary.

My sincere gratitude is due to the committee members of TESMA and 1% NTERMS, who has been
working tirelessly behind the scenes to make this event a reality. | am also greatly thankful to the
Faculty of Medicine and Hospital of UKM for their generous support.

The meeting features some very interesting topics that are most pertinent to this rapidly evolving
field, brought to you by renowned local researches and our Asian counterparts. | urge everyone to
take this opportunity to interact and foster new linkages within this close-knit community. | believed
in working closely with our Asian counterparts in establishing a cohesive strategy encompassing
stem cell research.

It is my hope that TESMA continues to be in the forefront to push boundaries and live up to its
mission in instilling and promoting awareness and interaction among researches, clinicians and the
private sectors in the exciting field of tissue engineering and regenerative medicine.

I look forward to a relaxed yet highly motivating meeting along with you.

Warmest regards,

Chairman of 1% NTERMS 2006 and President of TESMA
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I extend my heartiest congratulations to TESMA and our fellow researchers for their continuous
effort to upgrade the research quality of UKM.

The potential of therapies using Tissue Engineering Technology is immense. | am confident that we
can expect more exciting development in this field in the years to come.

It is my hope that continuous emphasis is given to educating, training and sharing of knowledge for
the development of health and informed society. | strongly urge that closer ties be established
among academicians, healthcare providers and researchers across the nation so that an integrated
effort could be affected to accelerate the translation of new discoveries into clinical applications.

Wishing you a successful and fruitful meeting.

Dean Faculty of Medicine, UKM.
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Congratulations to the organizing committee of 1 NTERMS for their effort in putting together this
great event.

| extend my warmest welcome to our colleagues from various parts of the country and our
overseas guests to HUKM. | am exceedingly delighted that HUKM should host this significant
meeting. The theme of the meeting, “Clinical Translations”, cannot be more appropriate, as the
nation strives to reposition itself up the value chain in order to remain competitive in the Asian
region.

In line with HUKM mission of achieving excellence in services, education, research and providing
sophisticated medical treatment , the development of new treatment modalities that Tissue
Engineering and Regenerative Medicine has to offer will certainly benefit our patients and the
society in general. The process from bench top to bedside will not be possible without the
commitment and dedication of researchers, clinicians, funding bodies and the private sectors.

HUKM will continue to make provisions to support such cutting-edge basic and clinical research
and help the transition of research discoveries to the clinical setting.

Director of Hospital UKM
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Cell-Based Therapy in Orthopaedic Surgery

Regeneration of Spinal Cord Using Bone Marrow Stromal
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Tissue Engineered Skin: Made in Malaysia

Laboratory to Commercialization: Development of Animal
Product-Free Culture Media for Human Skin Cells

Oesophagus Tissue Engineering
Structural Control of the Performance of Hydroxyapatite
Safety of Tissue-Engineered Medical Products

Concept and Design of Tissue Engineering in Thailand

Development of Microcarrier for Human and Animal Cell
Proliferation in Bioreactor
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Looking for the Ideal Biomaterials

Tissue Engineering of the Trachea

Effect Of Cinnamomum zeylanicum Extracts On Growth of
Cell Line Transferred With BCL-2
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PLENARY SPEAKER

CELL-BASED THERAPY IN ORTHOPAEDIC SURGERY
EngHin Lee

Department of Orthopaedic Surgery, Director, NUS Tissue Engineering Program
National University of Sngapore

An emerging areathat has created intense interest as well as controversy is that of stem cell
biology and its potential use in cell-based therapy and regenerative medicine. Currently,
tissue specific cells such as chondrocytes have already been used for treatment of chondral
defects in the knee. However, the quality and longevity of the repaired tissue has not been
fully assessed. Many research groups are now looking into the feasibility of using various
types of progenitor cells and stem cells to repair/regenerate damaged tissue. The
Embryonic Stem Cell (ESC) has been shown to be capable of differentiating into many
different tissue types, but there are ethical concerns as well as concerns over its ability to
form teratomas. The adult Mesenchymal Stem Cell (MSC) is multipotent and is potentially
an excellent source of cells, and can be isolated from different sources, such as bone
marrow, skin and fat. Before using these MSC’s in the clinical situation, it is important to
study their biology and behaviour. Bone marrow contains a heterogenous mix of cells
including those that give rise to the various haemopoietic cell lines. In the NUS Tissue
Engineering Program, we are currently attempting to characterize these cells by looking at
cell surface markers as well as gene expression profiling. Useful information can be
generated to enable us to differentiate these cells into various tissue types under optimum
conditions and to expand them in adequate numbers for implantation. For clinical useit is
also essentia to use culture techniques that are free of anima serum and tissues. Transfer
of cells aone may not result in regenerated tissue that looks and behaves like normal
tissue. It is important to study the factors controlling differentiation as well as to
understand cell-cell interactions and cell-matrix interactions. We are also looking into
enhancing the process by gene transduction of bio-molecules such as IGF1 and TGF beta
for cartilage regeneration. The NUS Tissue Engineering Program has been using bone
marrow derived stem cells for repair/regeneration of various musculoskeletal tissues such
as bone, cartilage, physis and ligaments/tendons. We are currently working on an
osteochondral composite cell-seeded scaffold which will be idea for repair of large
osteochondral defects. Some of our work will be presented. Many of the challenges to the
tissue engineer have been mentioned above. The ultimate goal is to be able to regenerate
tissue that can function normally and take on all the characteristics of normal tissue.
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INVITED SPEAKER

REGENERATION OF SPINAL CORD USING BONE MARROW STROMAL
STEM CELLSAND FUNCTIONAL SCAFFOLDS

Gilson K*, Yu NS“2, Moon SK?, Il Woo Lee®, Hai BL?

'BK-21 BIN Fusion Res Team, Chonbuk Natl Univ, 664-14, Dukjin , Jeonju, 561-756 Korea, “Medicinal <ci
Div, KRICT, P.O.Box 107, Yuseong, Dagjeon, 305-600 Korea, *Dept of Neurosurg, College of Medicine, The
Catholic Univ of Korea, Dagjeon, 301-723 Korea.

Bone marrow stromal stem cells (BMSCs) are widely known as a source of stem-like and
progenitor cells. When BMSCs was transplanted into the normal animal central nervous
systems, cells are able to differentiate into neuronal cells. We carried out the experiment
based on our assumption that BMSCs and controlled release of brain-derived neurotropic
factor (BDNF) might be improved the regeneration of the spina cord after a severe cord
injury. Fabrication of poly (L-lactide-co-glycolide) (75:25 by mole ratio of lactide to
glycolide, PLGA) scaffold for nerve guidance channel was performed by ice-particle
leaching method in order to load BDNF. BMSCs were harvested from the femurs and
tibias of adult female Fischer rats. BMSCs as 2 x 10° cells were seeded into PLGA scaffold
with 200 ng BDNF. Fischer rats with the hiatus (T8-T9: 5 mm, 3 mm, 1 mm and cutting)
created through the spina cord resection were implanted the PLGA scaffold impregnated
with BMSCs and BDNF. Four groups were designed as (I) control, (1) only PLGA
scaffold, (I111) BDNF loaded PLGA scaffold without BMSCs, and (IVV) BDNF loaded
PLGA scaffold with BMSCs. For histological evaluation, the implants were removed after
4 and 8 weeks. Thin sections were cut from paraffin embedded tissue and histological
section was stained by hematoxylin and eosin (H&E), immunohistochemical staining for
neurofilament (NF), and neuro-specific enolase (NSE). We measured the rating of Basso-
Besattie-Bresnehan (BBB) score as well as motor evoked potentional (MEP) performed
weekly up to 8 weeks post-injury. MEP designed a high-voltage transcranial e ectrical
stimulator that exited motor cortex using electrode which were placed over the scalp.
Histological examination confirmed the appearance of regenerated neural tissue in a group
IV, which consists of PLGA scaffold with BMSCs and BDNF. Also, we confirmed for the
result of BBB and MEP. In conclusion, although the laminar organization observed in the
native was lost, we observed the possibility of the potentia for the regeneration of spinal
cord tissue.

Acknowledgement:  This study was supported by KMOST (SCRC3100)




INVITED SPEAKER

TISSUE ENGINEERED SKIN: MADE IN MALAYSIA

Ruszymah Idrus

Department of Physiology, Faculty of Medicine, UKM and Tissue Engineering Laboratory, HUKM

Tissue engineered skin project in UKM was initiated in early 2002. Our aim of thisstudy is
to develop a new technique for constructing bilayered human skin equivalent for the
treatment of various skin defects. We successfully cultured human keratinocytes in
keratinocytes serum free culture system and dermal fibroblasts in combination medium of
F12 Ham’'s: Dulbecco’s Modified Eagle Medium (F12: DMEM, 1:1) with supplementation
of 10% Fetal Bovine Serum. Using human plasma as a source, we develop a new
biomaterial — HPD (Human Plasma Derivatives) that is biodegradable. We utilized HPD as
the scaffold for the development of the living bilayered tissue engineered human skin:
fibrin-fibroblast and fibrin-keratinocyte skin equivalent (B-FF/FK SE). B-FF/FK SE was
formed by stacking a layer of culture-expanded human keratinocytes entrapped in HPD
(act as epidermis layer) on top of the layer of culture-expanded human fibroblasts
entrapped in HPD (act as dermal layer). Fibrin matrix in HPD will polymerized and
entrapped the skin cells to provide a stable 3-dimensiona environment for both
keratinocytes and fibroblasts. This approach alowed the dermal fibroblasts layer to act as
an autologous feeder layer and provide intrinsic growth factors that are needed for
keratinocytes layer to develop. HPD derived from human plasma has advantages such as
low in cost, easily obtainable from whole blood and can be extracted from patients own
blood (autologous) or other healthy donor. B-FF/FK SE was evaluated on the athymic mice
model and demonstrates similar properties as native human skin by histological, gene
expression and electron microscopy analysis. B-FF/FK SE was also transplanted to
autologous sheep model showing quick healing and complete skin regeneration on the
wound site within 3 weeks of implantation. B-FF/FK SE was also successfully transplanted
for full thickness skin replacement in human clinical trials: 2 cases of diabetic ulcer, 1 case
of necrotizing facititis, 2 cases of skin injury caused by trauma and 1 case of third degree
burn. All patients showed complete wound healing with minimal scar formation. Our
tissue-engineered skin was also filed for Malaysian Patent Application (No: PI20042556)
and have been awarded gold medals consecutively in 14" International Invention,
Innovation, Industrial Design & Technology (ITEX 2003), Expo Science And Technology
2003, 32" International Exhibition of Invention, New Technique and Products of Geneva
2004 and Human Genetics Society: Best Research Award, Human Genetics Category at
Higher Institution Research and Devel opment Expo 2003. We have invented a technique to
engineer afully autologous living bilayered skin equivalent for clinical application.




LUNCH TALK SPEAKER

LABORATORY TO COMMERCIALIZATION: DEVELOPMENT OF ANIMAL
PRODUCT- FREE CULTURE MEDIA FOR HUMAN SKIN CELLS

Gary D Shipley

Cascade Biologics, Inc., 1341 SW Custer Dr., Portland, Oregon, U.SA.

There are numerous ways to initiate commercia ventures from home-grown, sweat-equity
methods to large initial venture capital investments. Cascade Biologics started in a small
garage in Portland, Oregon, in 1992 and has grown into a company whose products are
distributed throughout the world. We'll take a look at different ways to bring ideas from
the laboratory to the marketplace using the development of animal product-free (APF)
culture media for human keratinocytes and fibroblasts as examples. The potential for
tissue/cell therapy in regenerative medicine has created a need for specialized cell culture
media that do not contain materials that are derived from animals. We have studied the in
vitro growth of norma human keratinocytes and fibroblasts and have developed culture
systems that allow the isolation, growth, cryopreservation and re-initiation into culture of
these cell types in the absence of any animal-derived materials. Basal medium
components, supplements (growth factors and hormones) and extracellular matrix
molecules are important for the growth of these cell types in a defined APF culture
environment. The use of defined APF culture mediain tissue/cell therapy applications will
help minimize the transmission of deleterious agents from the culture environment to the
patient.




INVITED SPEAKER

ESOPHAGUS TISSUE ENGINEERING

Chian KS' & Buddy DR?

'School of Mechanical & Aerospace, Nanyang Technological University, Singapore, Department of
Bioengineering, University of Washington, Seattle, USA

Tremendous advances have been made in medicine and surgery in treating organs or tissue
severely damaged by diseases or accidents. Organ transplantations, though technically
challenging, are being carried out regularly worldwide with excellent success. Biomedical
implants or devices also helped to aleviate and even extend lives. However, despite these
encouraging successes in medicine and surgery, there are many fundamental issues and
problems. In this presentation, some of these issues and problems will be highlighted and
discussed. These limitations and concerns have driven research to seek new viable
aternatives, particularly in the area of tissue engineering. Tissue engineering brings
together various disciplines of engineering, biology, medicine and surgery with a common
objective of regenerating tissue or organ. The potential for tissue engineering in organ
repair and regeneration is tremendous and some successes have aready been demonstrated
clinically in derma and urological reconstruction. In this presentation, some of the
advances and challenges facing tissue engineering will be presented. We will illustrate,
using our work in tissue engineering of the esophagus, some of the important
considerations and approach that we have developed in addressing these challenges. In
particular, the development of new scaffold processes and their functions will be
highlighted.

Acknowledgement: This research programme is part of the Singapore-University of
Washington Alliance's (SUWA) Engineered Biomaterials and Tissue Engineering
Initiative. SUWA is supported by the Singapore Agency for Science and Technology
Research (A*STAR), Nanyang Technological University and the University of
Washington.




INVITED SPEAKER

STRUCTURAL CONTROL OF THE PERFORMANCE OF HYDROXYAPATITE

Idris B, Rusnah M, Mohd Reusmaazran Y, Cik Rohaida CH

Malaysian Institute for Nuclear Technology Research (MINT)
Bangi, 43000 Kajang

Hydroxyapatite has been widely recognized as a biomaterial for skeletal implants mainly
due to its favourable bioactivity. It has been shown that the chemical and structurd
features of the product affect the performance for clinical uses significantly. With respect
to structural properties, the macro and micro porosity as well as the interconnectivity of the
pore structure has been demonstrated to play critical roles in relation with the biological
activity. Processing of hydroxyapatite to achieve arequired and optimum structural feature
for an intended application in skeletal implantation is always a great chalenge. Thereis an
inverse relationship between the porosity and the mechanical strength. While generally a
porous and interconnected pore structure can improve performance in term of bone growth
but at the same time may bring not only less effectiveness for healing but also create
difficulty during surgical procedure as a result of lower mechanical properties. In our
laboratory, several hydroxyapatite processing techniques to enable control production of
optimum structural properties for intended clinical application have been investigated; and
their strength and weakness as well as the achievement to date will be discussed in the
presentation.




INVITED SPEAKER

SAFETY OF TISSUE ENGINEERED MEDICAL PRODUCTS

B.O. Annuar

School of Biosciences and Biotechnology, Faculty of Science and Technology,
Universiti Kebangsaan Malaysia, 43600 UKM, Bangi, Selangor, Malaysia

Advancement in research and development of tissue engineered medical products (TEMPS)
has given rise to a variety of natural and synthetic products for clinical applications. These
include biological components such as cells, tissues, organs, growth factors as well as the
biomolecules and biomaterials used in combination with the former. Aspects of safety
verifying factors such biocompatibility, microbial safety, immune response, host
interactions, scaffold composition and mechanical properties, need to be addressed before
delivering TEMPs to patients in clinics. While safety standards for medical devices are
well established, firm guidelines concerning the safety of TEMPs are fast developing. A
overview of the safety verification of TEMPS is presented together with an outcome of a
pre-clinical evaluation of a potential scaffold material.




INVITED SPEAKER

CONCEPT AND DESIGN OF TISSUE ENGINEERING IN THAILAND

Ahnond Bunyar atve
National Research Council of Thailand (NRCT)

Researchers are in the process of developing the new strategy for treatment of human
illnesses such as diabetes, cancer, and diseases of the nervous system, heart, bone,
cartilage, lung, kidney and liver. The recent advance in science and technology has led the
discovery of human stem cells including embryonic stem (ES) cells, embryonic germ (EG)
cells, fetal stem cells, and finally, adult stem cells. Stem cells known as the origin of other
cell types have differentiation property that can be turned into specialized cells such as
heart cells, or any kind of tissue in the body, such as skin, muscle or the brain. Research
has been conducted to the use of stem cell in treating the patients with variety of illnesses.
Thailand has started stem cell and tissue engineering research since year 1999. Clinical
trail has started two years ago using autologous stem cells. Stem cells from periphera
blood, bone marrow, skin, adipose tissue are collected and characterized using flow
cytometry technique. Cell Engineering and Tissue Growth, Institute of Science and
Technology for Research and Development, Mahidol University, Thailand can induce the
stem cells into chondrocyte (cartilage), endothelial cell, smooth muscle cell, osteoblast
(bone) and corneal epithelium. Combination of stem cell technology and tissue engineering
is the further approach for the disease that needs tissue rather than cells. Tissue engineering
Is the multidisciplinary manipulation of cells for their formation of complex structure. We
have progression in tissue engineering of blood vessel, cartilage and bone. Combination of
stem cells, growth factor, cell culture technique and scaffold can create natura tissue
materials. If the tissue engineered materials are from stem cells of the same person, the
problem of tissue regjection could be solved due to autologous transplantation. Induction of
stem cell and structural formation of the cell mass into tissue are the important strategy of
tissue engineering for autologous transplantation. Using the bio-safety laboratory class
100, we have used autologous skin stem cellsto treat patients with vocal cord paralysis and
presby larynx with bowing vocal fold. In addition, chondrocytes have been in vitro created
from bone marrow stem cells for future treatment of cartilage diseases. Autologous
development of cartilage from mesenchymal stem cell from bone marrow or even from
peripheral blood will be used for treating the patients. Recently, injection of autologous
peripheral blood stem cells for treating ischemic heart disease has been started in Thailand.
Endothelial progenitor cells and mesenchymal stem cells are expanded and used for
treatment. Spinal cord injury has now been investigated for the possibility of using
autologous stem cells.




INVITED SPEAKER

DEVELOPMENT OF MICROCARRIER FOR HUMAN AND ANIMAL CELL
PROLIFERATION IN BIOREACTOR

Maizirwan M€l

Bioprocess Engineering Research Group, Department of Biotechnology Engineering, Faculty of
Engineering, International Islamic University Malaysia, [lUM Gombak, 53100 Kuala Lumpur

Cdl culture techniques have become vital to the study of human or animal cell structure,
function and differentiation, and for the production of many important biological materials
such as vaccines, enzymes, hormones, antibodies, interferons and nucleic acid.
Microcarrier cultures introduce opportunities and make new possibilities of the practical
high yield culture of anchorage-dependent cells. In microcarrier culture, cells grow as
monolayer on the surface of small spheres or as multilayers in the pores of macroporous
structures that are usually suspended in the culture medium by gently stirring in bioreactor.
This technique has many advantages for the commercial manufacturer. It operates in batch
or perfusion modes and is well suited to efficient process development and smooth scale-
up. By using microcarrier in suspension culture, fluidized or packed bed systems, the
yields could be obtained at > 200 million cells per milliliter.




INVITED SPEAKER

RECONSTRUCTIVE SCIENCES: BRIDGING TISSUE ENGINEERING AND
CLINICAL RECONSTRUCTIVE PLASTIC SURGICAL PRACTICE

Ahmad Sukari Halim

Reconstructive Sciences Unit, School of Medical Sciences Universiti Sains Malaysia, Kubang Kerian,
Kelantan, Malaysia

Clinical reconstructive issues frequently involve the transfer of tissues to areas which have
been deformed due to disease processes, trauma or congenitally acquired. The transferred
tissues are used to reconstruct the recipient site to be aesthetically acceptable, functionally
usable or as a salvage procedure. The tissue transfer will cause morbidity at the donor site
from as little as scarring to the sacrifice of certain function due to harvesting of donor
tissues. Tissue engineering has developed to address the problem of this morbidity and the
donor tissue scarcity. The principles of perforator flaps and prelamination represent new
developments to address these issues. More complex tissue structures require the presence
of its own blood supply for its nutrient requirements. The most practical approach is to
utilize preexisting blood vessels as a vascular carrier and to incorporate artificial materials
and cells into them to regenerate tissues that will have their own nutrient vessels. Arterio-
venous shunt loop to produce neovascularization that was able to sustain a full thickness
skin flap can be used to create new prefabricated flaps. This type of flaps involves the
introduction of new blood supply using vascular pedicle transfer into new volume of tissue.
Current in-vitro engineered tissues that have been used in the clinica situation are
avascular and thus have to be thin enough to derive nutrients from its surrounding vascular
environment. The more challenging, three dimensional tissue engineering requires three
essential components namely the precursor cells either from an in vivo source or cultured
in vitro, a structural support to guide the cell during proliferation and a vascular supply to
sustain the growing tissues. The ability of an implanted arterio-venous shunt loop to
generate new blood vessels has been established. The ability of a vascular pedicle to
generate tissue is further enhance when it is combine with a collagen matrix, spontaneously
generating a vascularized, three dimensional, fibrous tissue construct. The rapid
development in this exciting field will determine the future clinical approach of major
reconstructive problems




INVITED SPEAKER

THE MICROSCOPY ABC IN TISSUE ENGINEERED BONE AND SKIN.

Fauziah Othman

Department of Biomedical Science. Faculty of Medicine and Health Sciences,
Institute of Bioscience, Universiti Putra Malaysia.

Tissue Engineering is about providing an appropriate environment in which living cells can
be delivered to damaged or diseased tissues of the body, and to stimulate their repair and
regeneration so that normal function is restored. In this context, the right environmental
conditions may take the form of a temporary support scaffold, or microporous biomaterial,
the physical and mechanical properties of which are appropriate for the tissue in question,
and which incorporates extracellular matrix materials and growth factors, and allows the
exchange of nutrients and waste products to and from the implantation site. Thus, Tissue
Engineering requires input and skills from a range of scientific, engineering and medical
disciplines. This paper emphasizes the importance of microscopist in particular in
interpreting the engineered tissue. Light microscopy (LM), scanning electron microscopy
(SEM), transmission electron microscopy (TEM) and confocal laser scanning electron
microscopy (CLSM) has been critical in this research. As microscopist knowing and
understanding the anatomy and histology of tissues is very crucia inacquiring and
interpreting image information as data of the engineered tissue. However, many other
factors come into play in acquiring high quality images such as professiona technical
skillsin proper handling of tissues and microscopes. Dedication, commitment and patience
are asimportant in acquiring and interpreting the devel oping tissues.




INVITED SPEAKER

CLINICAL APPLICATION OF TISSUE ENGINEERING AND REGENERATIVE
MEDICINE IN DENTISTRY

Hideaki Kagami

Divison Of Stem Cell Engineering, The Institute Of Medical Science, The University Of Tokyo, 4-6-1
Shirokanedai, Minato-Ku, Tokyo 108-8639, Japan

In the field of oral and maxillofacial surgery, tissue engineering of various tissues
including bone, cartilage, periodontal tissue, tooth and sadlivary gland have been
investigated. Bone regeneration is required for implant surgery when residual alveolar
bone is extremely absorbed. Our group has started to use mesenchymal stem cell (MSC) to
regenerate aveolar bone. The results from the clinical trial showed the usefulness of this
approach for the alveolar bone regeneration. Loss of periodontal tissue occurs as a result of
periodontal diseases. Although several treatments have been reported to regenerate lost
tissues, treatment for severe cases with remarkable bone absorption is still difficult. We
reported the usefulness of cultured periosteum (CP) for the regeneration of periodontal
tissue. In a dog model, cultured periosteum could regenerate an artificially made furcation
defect of molars. This strategy was also useful for the coverage of bone defect around the
dental implant. The results from preliminary clinical trial were encouraging and the
regeneration of periodontal tissue was remarkable. Recently, we have started aclinical tria
using gingiva fibroblasts to improve facial skin wrinkles and hollows. In the lecture,
examples of our clinical trials will be introduced with reference to some basic studies
toward the future development of tissue engineering and regenerative medicine in
dentistry.




INVITED SPEAKER

LOOKING FOR THE IDEAL BIOMATERIALS

Suzina Sheikh Abdul Hamid

National Tissue Bank, School of Medical Sciences, Universiti Sains Malaysia Health Campus, Kubang
Kerian, Kelantan

There are numerous definitions of biomaterials, but essentialy biomaterias are materials
which are utilised as a structural component, to replace or restore function to a body tissue
and are intended to come into contact with biological systems. The difficulty in developing
ideal biocompatible materials underscores the complex interaction between the body and
any implant. Materials that initially seem to be appropriate and successful can eventually
fail in unpredictable ways when exposed to the hostile environment of the body. Thus the
research approach is multidisciplinary involving the development of biomaterial,
characterization, in vitro and in vivo validation studies. Within the next decade the field of
biomaterials will include new bioactive materials for tissue regeneration and repair, and
engineering of tissues and organ for transplantation. The subjects that are important to
biomaterial science are toxicology, biocompatibility, functional tissue structure and
pathobiology, healing, dependence on specific anatomical sites of implantation,
mechanical and performance requirements, industrial involvement, ethics and regulation.
These brief introduction overviews some key characteristics of the field of bone substitutes
to boost bone repair. In a situation which involves large amount of bone loss, bone tissue
engineering can help to regenerate the bone with the help of a biomaterial which act as a
scaffold to bridge the defect. These scaffolds are synthetic or natural biomaterials with
bonding properties and the morphology of the material is similar to that of cancellous
bone. These materials promote the migration, proliferation, and differentiation of bone
cells. In principle, ideal scaffolds for bone tissue engineering optimized by naturd
selection to provide structural environment analogous to bone as well as the architecture
required for vascularization, bone cell invasion and angiogenesis. They can be
incorporated into surrounding tissue or gradually replaced by origina tissue. The
development of ideal biomaterials in field of tissue engineering with would allow missing
tissues to be regenerated rather than just filled in by permanent implants.




INVITED SPEAKER

TISSUE ENGINEERING OF THE TRACHEA

Aminuddin Saim

Ear Nose and Throat Consultant Clinic, Ampang Puteri Specialist Hospital, Malaysia, Tissue Engineering
Laboratory, Hospital UKM

Reconstructing a trachea is a great challenge in tissue engineering. Since 2001 we have
been studying the possibilities on reconstructing tracheal cartilage using human nasal
septum. The trachea was reconstructed in nude mice using permanent internal scaffold
(Medpore). The other aspect of trachea regenerative medicine is to reconstruct the
respiratory epithelium layer. Thisisimportant as |oss of respiratory epithelium is known to
cause tracheal stenosis. Presented here is our work of in vitro respiratory epithelium culture
and gene expression study by Real Time PCR. In big animal study, the study concentrates
on autologous respiratory epithelial cells implantation in sheep. Respiratory epithelium
was harvested from nasal turbinates and the respiratory epithelial cells were isolated and
cultured. Using fibrin as biomaterial and titanium mesh the construct was implanted at the
trachea of the sheep after creating a small 2X3 cm window in the trachea. There was
evidence of epithelialization with matured respiratory epithelia cell lining after 4 weeks
post transplantation.

Acknowledgement:  This study was supported by IRPA Grant 06-02-02-0033 EA 189 and
06-02-02-003 BTK/ER/002 from MOSTI




INVITED SPEAKER

EFFECT OF Cinnamomum zeylanicum EXTRACTS ON GROWTH OF CELL LINE
TRANSFERRED WITH bcl-2

Rosmayati K*, Taher M? and Fadzilah Adibah AM*

'Department of Bioprocess, Faculty of Chemical and Natural Resources Engineering, Universiti Teknologi
Malaysia, 81310, Skudai, Johor, Malaysia, “Department of Pharmacy, International Islamic University,
Pahang, Malaysia

Cinnamon has been reported to have high antioxidant activity due to the phenolic
compounds, CB-1 detected in its extracts. The studies on antioxidant properties of plants
extracts are aways being associated with human health products for various diseases such
as inflammation, cancer and diabetes. In this study, the potential of the extracts using
various solvents such as water, acetone and ethanol were evaluated. Thein vitro model cell
system used was hybridoma cell line that has been transfected with human bcl-2 gene
initially to prolong its life span in culture for therapeutic production purposes. If cell
immortalization activity of bcl-2 is suppressed by the extracts, it could become a potential
candidate for cancer treatment and other various degenerative problems. The aim of the
study was to evaluate the effect of cinnamon extract on the growth of bcl-2 transfected cell
line. The extraction of C. zeylanicum was carried out as described in Taher 2005. The
TB/C3 cell line is an NS1-derived murine hybridoma transfected with bcl-2 carrier
(TB/C3.bcl-2) as described in Simpson et. a. (1997). The hybridoma TB/C3 cells were
maintained at 37 °C in RPMI 1640 medium supplemented with 5% dialysed FCS. The
cells were routingly sub-cultured after 3 days from mid exponential growth phase. The
medium was added with an appropriate amount of extract from different solvent
preparation to give the concentration of 100ug/ml, 200ug/ml, 300ug/ml, 400ug/ml and
600ug/ml. A suitable number of cells was added and resuspended in 10 ml RPMI 1640
medium supplied with 5% FCS to give an initial viable cell density of 2x10° cells/ml in 25
ml T-flask. Cells were incubated in CO2 at 37 °C. Samples were taken daily and count for
viable cell number and viability. Using water extract, the maximum cell number reduced
from around 8x10° cells/ml (100ug/ml and 200ug/ml) to around 4x10° cellsml when
exposed to 400ug/ml and 600ug/ml. In acetone extract, cell growing but maximum cell
number reduced around 6-7x10° cells'ml when exposed to 100-200ug/ml acetone extracts.
However, the cells number was reduced immediately when exposed to acetone extract at
the concentration around 400ug/ml and 600ug/ml. The cells were unable to grow and
proliferate when exposed to ethanol extract of cinnamon, as lower as 100ug/ml. The
maximum cell number and lifespan of bcl-2 transfected cell line were reduced when
exposed to cinnamon water, acetone and ethanol extract. It could be due to the present of
highly anti-oxidative phenolic compound CB1 (Taher 2005). At this moment we cannot
establish the reason for cell death. Is bcl-2 expression have been suppressed? Is the cell
cycle has been arrested? What is the mechanism of cell death?

Acknowledgement: Thiswork was supported by UPP grant, Vot 71742 (UTM)
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EMERGING APPLICATIONSOF BLOOD STEM CELL THERAPY
Aw Tar Choon

Bone marrow stem cells have been used to treat blood disorders since 1969. In patients
with blood cancers the susceptibility of the marrow to the side-effects chemotherapy limits
the dose of drugs that can be used. These cancers then recur in part due to the sub-
therapeutic doses of chemotherapy. This limitation has been overcome by harvesting the
patient’s own stem cells when he is in remission. Thereafter, high-dose chemotherapy is
administered to eliminate any remaining cancer cells; the marrow damage is repaired using
the stored stem cells. This is the most common use of blood stem cell therapy. In fact,
high-dose chemotherapy and autologous stem cell transplants are routine first-line therapy
for multiple myeloma. Stem cells from a matching donor may also be used in these cases,
but there is risk of immune reactions between the graft and host tissue that can be fatal.
Non-cancerous blood disorders have been successfully treated using donor blood stem
cells. A case in point is betathalassemia maor. Since 1988 umbilical cord blood has
become a source of stem cells. Patients with autoimmune disorders, like psoriasis or
alopecia, improve when they undergo blood stem cell transplants to treat leukemia. This
has led to trials to harness the immuno-modulatory effects of stem cell transplants in
rheumatoid arthritis, systemic lupus erythematosus (SLE), systemic sclerosis, and multiple
sclerosis. Diabetes and heart disease inflict a significant burden on the health and purse of
many nations. The current treatment of the complications of these conditions leaves much
to be desired. Patients with poor blood supply to the foot such as in diabetes and
atherosclerosis face the prospect of amputation. Heart failure patients require life-long
medi cations to stimulate their ailing pump and temporary heart assist devices while waiting
for a replacement heart for transplantation. In animals, implantation of bone marrow
mononuclear cells into ischemic limbs promoted collateral vessel formation. The
angiogenic effects of intramuscular bone marrow stem cells have been harnessed for
treating ischemic lower limbs. In the first human study involving 20 subjects, all
demonstrated improvement in blood flow in the affected ischemic limbs as evidenced by
cessation of rest pain, improved ankle brachial pressure index (ABI), transcutaneous
oxygen (TcO2), angiographic evidence of collateral vessel formation, and clinica
improvement of pre-existing foot ulcers. This has been confirmed in subsequent studies as
well as in our hands with 3 patients. There is continuing interest in the use of stem cell
therapy for regenerating damaged heart tissue. Anima studies have provided proof of
principle for the use of stem cells in myocardial regeneration. Early clinical studies are
encouraging. At least 15 studies involving over 500 patients with acute myocardia
infarction (AMI) and another 15 studies involving over 200 patients with ischemic heart
disease and/or heart failure (HF) have been published since 2001. We have been involved
in 8 cases of chronic ischemic heart disease. In the aggregate these studies demonstrate that
bone marrow mononuclear cell injections into the heart are safe and capable of improving
damaged myocardium. While the outcomes of large multi-center studies are keenly
awaited, initial reports of one large study involving a multi-center study of 200 patients is
encouraging. In the few studies that have reported no improvement with blood stem cells
for heart disease, it is noteworthy that an insufficient number of cells were employed. Stem
cell medicine offers new hope and will have a significant impact on healthcare delivery.
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ADULT HUMAN SIZE TISSUE ENGINEERED CARTILAGE USING HUMAN
FIBRIN AND HIGH-DENSITY POLYETHYLENE

Chua KH2, Aminuddin BS®, Fuzina NH*, Ruszymah BHI*?

'Department of Physiology, Faculty of Medicine, Universiti Kebangsaan Malaysia, “Tissue Engineering
Laboratory, Hospital Universiti Kebangsaan Malaysia, *Ear, Nose & Throat Consultant Clinic, Ampang
Puteri Specialist Hospital, “Animal Unit, Institute for Medical Research, Malaysia

Introduction: The clinical application of cartilage tissue engineering very much relies on
the success of forming an adult human size and stable shape engineered construct. In this
study, we proposed using High-Density Polyethylene as endoskeleton to support the
formation of an adult human size and stable shape tissue engineered cartilage.

Objectives.  To determine the fabrication technique of using High-Density Polyethylene,
autologous cultured chondrocytes and human fibrin for the formation of an adult human
size cartilage.

Methods: Human nasal septum chondrocytes were isolated and cultured in UKM-
MECC medium supplemented with 2% serum. Chondrocytes from passage 1 were
suspended in human plasma extracted from healthy blood donor (30x10° cell/ml plasma).
The cell suspension (10ml) was transferred into 94mm petri dish and polymerized with 1M
calcium chloride solution (0.1ml). After polymerization, a solid gel construct with 1-2mm
thickness was formed. This construct was then detached with forceps and wrapped onto
various shapes of High-Density Polyethylene. The composite (chondrocyte-human fibrin-
High-Density Polyethylene) was then implanted subcutaneously at the dorsal part of the
nude mice for 8 weeks. After 8 weeks of implantation, the composite was carefully
removed, examined grossly and evaluated by histological staining and gene expression
analysis with one step RT-PCR.

Result: After 8 weeks of implantation, al removed engineered tissues maintained
the specific size and shape as before implantation. All engineered tissues were glistening
white in color and fully covered by cartilage-like tissue. The Safranin O staining on the
cross section of engineered tissue showed abundant proteoglycans production.
Hematoxylin and Eosin staining showed engineered tissue sections consisted of lacunae
cells embedded in basophilic matrix. Neither inflammatory reaction nor fibrous tissue
ingrowth was detected in the engineered tissues. One step RT-PCR analysis on the total
RNA isolated from engineered tissue exhibited high expression of type 11 collagen gene.

Conclusion: This study has demonstrated High-Density Polyethylene can maintain the
size and specific configuration of the tissue engineered cartilage without shrinkage.

Acknowledgement: This study has been supported by 06-02-02-003 BTK/ER/002.
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CYTOTOXICITY PRE-EVALUATION OF BILAYER CHITOSAN POROUS SKIN
REGENERATING TEMPLATES (PSRTs) ON HUMAN SKIN KERATINOCYTES
IN VITRO

Lim CK?Y Halim AS!, Lau HY?, Ismail Z? Hazri A®

Reconstructive Sciences Unit, School of Medical Sciences, Universiti Sains Malaysia, Kubang Kerian,
Kelantan.?AMREC, Advanced Materials Research Centre, Kulim, Kedah, Malaysia, *SRIM, Environmental
and Bioprocess Technology Centre, Shah Alam, Selangor, Malaysia.

Introduction: Chitosan ( -1, 4-D-glucosamine) is a deacetylated bio-product of chitin.
Bilayer PSRTs consist of one thin film-like layer chemically joined with a porous chitosan
derivative in which they are potentially to be used as scaffold in wound management. The
chemically and physically modified bilayer PSRTs might influence its biocompatibility
and must be pre-examined in vitro.

Objectives. (1) To establish primary cultures of norma human epidermal keratinocytes
(PNHEK). (2) To evauate the in vitro cytotoxicity of bilayer PSRTs using pNHEK
cultures.

Methods: Four bilayer PSRTs prepared with a varying freezing temperatures and
lyophilization techniques were assayed on six cultured pNHEK samples via direct contact
at the third passages. 3-[4, 5-dimethyl-2-thiazolyl]-2, 5-diphenyl tetrazolium bromide
(MTT) was used to determine the cytotoxicity of PSRTs. Percentages of viable cells post
treatment relative to negative control using low density polyethylene (LDPE) were graphed
against timeintervals (24, 48 and 72 hours).

Results: PSRT108 contributed the most viable cells after 72 hours post-treatment,
followed by PSRT109, PSRT116 and PSRT115 respectively. PSRT108 and PSRT109 had
a continuous elevation of cell population until 72 hours post-treatment and significantly
exceeded 100% compared with negative control. In contrast, PSRT115 and PSRT116
decreased its number of cells to achieve average 75% of viable cells relative to negative
control at 72 hours post treatment.

Conclusion: PSRT108 is the most compatible chitosan derivative form of skin
regenerating template.

Acknowledgment:  This research is supported by the grant (No.: 03-03-01-0000-
PR0O071/ 05) of Intensified Research in Priority Area (IRPA), Malaysia
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HISTOPATHOLOGICAL STUDY OF THE BIOMATERIALSKERATIN-
GELATIN & bFGF ON WOUND HEALING IN DOGS

N Arul 3%, Thilagar S', Sheik Omar AR*, Kamaruddin MY? and Shanthi G*
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Introduction: Traumatic wounds are common in small animal practice. Prolonged healing
time of theses injuries involve more expenses and distressing for the client and patient.
Immediate wound coverage is one of the cornerstones of wound management. Acute or
chronic wounds are usually treated with synthetic, natural dressings and skin substitutes in
order to promote wound healing by stimulating the host to produce a variety of cytokines.
The concept of using biomaterials like keratin, gelatin, and basic fibroblast growth factor
to promote early wound healing is slowly increasing in the field of medical research. The
effect of wound healing treatment in experimental dogs using keratin hydrolysates from
poultry feather prepared by controlled alkaline hydrolysis with gelatin, basic fibroblast
Growth factors (bFGF) were evaluated by histopathological study.

Methods: Eighteen healthy non descriptive dogs of either sex, weighing 10-15 kg
body weight was taken for the present study and divided into 3 groups of 6 animals in
each. Group |, after creation of the open wound 5x 5cm, Gentamycin ointment was
applied. Group Il and 11l were treated with keratin- gelatin film and bFGF respectively
after soaking for 1-2 minutes in gentamycin. Wound healing was evaluated by
histopathology on day 4, 8, 12, 16 and day 20. Four millimeter punch biopsy was taken for
the study.

Results and Discussion: Histopathological examination revealed that keratin-gelatin
composite film treated wound was having early angiogenesis, better collagen formation
and number of vessels per field was more in early stage of wound healing. Keratin is a
biocompatible protein; it can be used in extensive wound and also in non healing chronic
wounds which need atrigger to stimulate the normal healing process.
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GENOTOXIC EVALUATION OF SYNTHETIC HYDROXYAPATITE USING
MAMMALIAN BONE MARROW CHROMOSOME ABERRATION TEST

Kannan TP}, Azlina A, Samsudin AR!, Narazah M Y?, Siti Fatimah R? and Nik
Ahmad Shah NL3

School of Dental Sciences, Universiti Sains Malaysia, 16150 Kubang Kerian, Kelantan, Malaysia,
Advanced Institute of Medical and Dental Research, No.29 Lorong Bertam Indah, 4/9 Taman Bertam Indah
13200 Kepala Batas, Sebarang Perai Utara, Universiti Sains Malaysia, ’NFORMM, Universiti Sains
Malaysia, 16150 Kubang Kerian, Kelantan, Malaysia

Introduction: Hydroxyapatite is the primary mineral component of bone, which rapidly
integrates into the human body. The purpose of this mammalian in vivo test is to detect any
chromosomal aberrations induced by synthetic hydroxyapatite granules in the bone marrow
cells of mice.

Objectives. (1) To standardize the technique of production of chromosomes from bone
marrow cells of mice. (2) To study the mitotic index after exposure of animals to synthetic
hydroxyapatite granules. (3) To determine the extent of chromosomal aberrations induced
by synthetic hydroxyapatite granules.

Methods: Mice were divided into three groups; positive control, negative control and
treatment groups. Each group consisted of five males and five females respectively. The
negative control group was injected with distilled water, positive control with Mitomycin
C and treatment groups with synthetic hydroxyapatite granules intra-peritoneally. The cell
division was arrested at metaphase by injecting colchicine.intra peritoneally. The animals
were sacrificed and the bone marrow samples were harvested for chromosomal analysis.

Results: The mitotic indices in percentage of the groups treated with synthetic
hydroxyapatite granules (3.07 0.05 for 6 hours; 3.16 0.10 for 24 hours and 3.05 0.08
for 48 hours) did not show any significant difference (p < 0.05) as compared to the
negative control group treated with distilled water (3.29  0.06 for 24 hours) unlike the
positive control group treated with Mitomycin C, which showed significant difference
(1.34 0.11 for 24 hours). Also, the groups of mice treated with synthetic hydroxyapatite
granules and distilled water did not induce significant change (p< 0.05) in chromosome
aberrations as compared to the group treated with Mitomycin C.

Conclusion: The present study indicates that under the test conditions, synthetic
hydroxyapatite granules (manufactured by USM) are non cytotoxic and do not induce
chromosome aberrations in the bone marrow cells of mice.
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THE EFFECT OF CHITOSAN DERIVATIVESFILM ON THE PROLIFERATION
OF HUMAN SKIN FIBROBLAST IN VITRO
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Introduction: Wound healing is a natural restorative response to tissue injury. Recently,
wound healing study becomes an active area of interest for many researchers as a result
from its importance in the treatment of burns, prevention of post surgica adhesion and
cosmetic surgery. Many materials have been tested for wound management application.
Biocompatibility is one of the most important criteriain the biomaterials selection.

Objective: The objective of this study is to examine the cytotoxicity effect of a newly
developed chitosan derivatives film on fibroblast cells growth and its ability to influence
the proliferation of fibroblast in vitro.

Methods: The cytotoxicity of these chitosan products were compared by measuring
cell survival with the tetrazolium salt reduction (MTT) assay which measured the
mitochondrial activity of active living cells. Determination of fibroblasts proliferation was
done by CellTiter 96® Aqueous Non-Radioactive Cell Proliferation Assay.

Result: Chitosan products was non-toxic to fibroblasts culture as confirmed by
3(4,5-dimethylthiazolyl-2)-2,5-diphenyltetrazolium bromide (MTT) assay. There was no
fibroblasts proliferation detected in the treated well (presence of chitosan derivatives)
compared to untreated well. Although these chitosan products were not toxic, fibroblast
cells failed to attach to the chitosan surface. These findings are supported by image
analysis which revealed that rounded cells and a significant reduction in the number of
fibroblasts attached to the film. However, these materials were biocompatible to fibroblast
culture as they exhibit more than ninety percent of cell viability.

Conclusion: This study clearly demonstrated the growth modulating effects of chitosan
on fibroblasts in vitro. Therefore, it could be used in wound management product as it
induced high percentage of cells viability. However, further study must be developed in
order to enhance cells attachment and proliferation on chitosan membrane.

Acknowledgement: This research is supported by the grant (No.: 03-03-01-0000-
PR0071/05) of Intensified Research in Priority Area (IRPA), Maaysia
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Introduction: Chitosan, obtained from chitin by N-deacetylation using strong alkali,
composes of glucosamine and N-acetylglucosamine, which are constituents of mammalian
tissues. Chitosan’s positive surface charge and biocompatibility enable it to effectively
support the cell growth.

Objective: To determine the tissue reaction towards chitosan derivative porous sheet.

Methods: Twenty rats were used in this study and were subjected to the implantation
period of 4, 7, 14, 21 and 28 days. Each rat received two subcutaneous pockets for chitosan
derivative implant [SRT47, SRT74 and SRT77] and sham control. The rats were
euthanized. The implants and the control with surrounding tissues were retrieved after the
proposed period.

Result: Initially, SRT47 elicited mixed inflammatory reaction while SRT74 and
SRT77 started with chronic inflammation. In terms of inflammation intensity, the SRT47
showed the highest intensity followed by SRT77 and SRT74 respectively. Granuloma
formation can be seen in SRT47 while it is scarcely observed in the other SRTSs.
Multinucleated giant cells were present in al the SRTs. Angiogenesis is rather intense
during the first three weeks of al implants. However, this process is markedly decreased
towards the end of inflammatory phase. Fibroblast and collagen depositions increase with
the increase of implantation period for all the implants. All SRTs underwent from mild to
moderate degradation. For SRT74 and 77, invagination of the granulation tissue into the
chitosan derivatives occurred throughout the implant. On the other hand, in SRT47, this
process happened to only more than one-third into the implants.

Conclusion: SRT47, SRT74 and SRT77 are rather biocompatible material when
implanted in vivo and the best reaction can be seen in SRT74 and SRT77 followed by SRT
47,

Acknowledgements. This study has been supported by IRPA Top Down 03-01-01-0000
PR0O071/05.
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Introduction: Many skin substitutes are in development or have recently been introduced
onto the market. They are designed as suitable materials to facilitate early burn wound
closure or targeted at chronic wounds. Chitin is a naturally occurring and abundantly
available polysaccharide obtained from crustacean wastes. Chitosan is obtained from chitin
by N-deacetylation using strong akali. INTEGRA is atwo-layer skin regeneration system.
The inner layer is constructed of a complex matrix of cross-linked fibers that acts as a
scaffold for regenerating dermal skin cells. Human skin homograft (HSH) has become the
@old standard@or temporary coverage of the clean open burn wound.

Objectives:. (1) To conduct in vivo preclinical biocompatibility evaluations of different
skin substitutes: Integra, human skin alograft and chitosan derivative product. (2) To
determine and compare the tissue response of Integra, human skin alograft and chitosan
derivative product.

Methods: Para vertebral subcutaneous pockets were created and implantation of test
materials performed. Implants were retrived after 4 days, 7 days, 14 days, 21 days and 28
days. Slides of sections through the implants were then examined microscopically to
determine tissue reaction and biocompatibility.

Results: Chitosan and Integra showed similar inflammatory patterns, mixed at day 4
and progressing to chronic by day 28. HSH showed a chronic inflammatory pattern
initially which peaked at day 14. Chitosan and INTEGRA also shared a similar
angiogenesis reaction, initially high at days 4 and 7 and gradually tapering down. HSH
showed high angiogenesis throughout the implantation period. Tissue invagination into
Chitosan and INTEGRA can be seen by day 4, while HSH started at day 7. However,
towards the end almost all implants were degraded with decrease tissue response.

Conclusion: INTEGRA, Chitosan and HSH have been shown to be biocompatible.
INTEGRA and Chitosan seem to illicit a similar tissue response.
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DENTAL PULP —-A SOURCE OF MESENCHYMAL STEM CELL (MSC) AND
OSTEOBLAST CELL LINE
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Introduction: Mesenchymal stem cells are multipotent precursors. It can be isolated from
bone marrow, umbilical cord blood, neura tissue, brain, skin and dental pulp. Stem cells
from dental pulp are not only derived from very accessible tissue resource but also capable
of providing enough cells for potential clinical applications.

Objectives:. (1) To ascertain the presence of mesenchymal stem cells derived from
dental pulp by studying the gene expression. (2) To analyse the gene expression of Insulin-
like growth factor-2, Discordin domain tyrosine kinase in the mesenchymal stem cells and
osteopontin, osteocalcin, runx2/cbfal and collagen type 1 genes in the osteoblast cell lines
derived from the mesenchymal stem cells.

Methods: Human dental pulp stem cells were isolated from deciduous teeth of 4-5
year old children. The pulp was cultured in growth media. MSC was harvested at phase 8.
For osteoblast differentiation, MSC was cultured in osteogenic growth media and the cells
were harvested on 0, 7", 14™ and 21% day. Totd RNA was isolated according to
manufacturer's protocol using Perfect RNA, Eukaryotic, Mini (Eppendorf). The
concentration of RNA was determined by using spectrophotometer (Biophotometer,
Eppendorf). By using the same concentration of RNA as a template (10ng), the genes were
amplified using one step cMaster RTplus PCR System (Eppendorf). The reaction
components were as those as mentioned by the manufacturer.

Result: The presence of mesenchymal stem cells and osteoblast cells were analysed
qualitatively on an agarose gel. Different sets of primers were used as genetic markers,
where GAPDH gene was considered to be the housekeeping gene.

Conclusion: Denta pulp stem cells can be a valuable source of mesenchymal stem cells
and it aso has an ahility to differentiate into osteoblast cell line.

Acknowledgement: Would like to thank staff of Craniofacial Biology Lab and Human
Genome Centre SAGA Grant 304/PPSG/6253006 A118.
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Introduction: Previous study found that exfoliated human deciduous tooth contains
multipotent stem cells. Stem cells from human exfoliated deciduous tooth were identified
to be a population of highly proliferative, clonogenic cells capable of differentiating into a
variety of cellstypesincluding neural cells, adipocytes and odontoblasts.

Objective: The aim of this study was to differentiate the dental pulp stem cells into
osteoblast-like cellsin vitro.

Methods: Denta pulp stem cells were isolate from extracted human deciduous tooth
collected from 4-7 years old children. The dental pulp stem cells were then being
introduced to osteogenic medium. Osteoblastic differentiation was characterized by von
kossa staining and immunocytochemical staining against osteocalcin and osteonectin at
day 7, 14 and 21.

Results: Calcium deposition seen at day 21 by von kossa staining showed that
human dental pulp stem cells were differentiated. Immunocytochemistry against
osteocalcin showed that the expansion was present at day 7 and increased at day 21. While
osteonectin present higher at day 7 and decreased at day 21.

Conclusion: This study demonstrates that dental pulp stem cell is capable of
differentiating into osteoblast-like cells. Stem cells from human extracted deciduous tooth
were not only derived from a very accessible tissue resource but are also capable of
providing enough cells for potential clinical application. Thus, exfoliated deciduous tooth
may be an unexpected unique resource for stem cell transplantation and tissue engineering.

Acknowledgement: Thanks are due to technical staff at Craniofacial Biology laboratory,
School of Dental Sciences, USM for their kind assistance. This work was supported by a
SAGA grant from Academy Science Maaysia.
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Introduction: Synthetic biomaterials are now used for bone replacement therapy but the
future of bone reconstruction lies in the use of stem cell technology for bone development.
Mesenchymal stem cell (MSCs) has been paid increased attention because of powerful
proliferation and pluripotent differentiating ability.

Objectives:.  The purpose of this study is to detect the gene-expression level of osteoblast
specific gene markers; osteopontin, osteocalcin, collagen typel, akaline phosphatase and
runx2/cbfal genes from osteoblasts-derived M SCs.

Methods: MSCs were treated with growth media to differentiate into osteoblast cells.
The cells were harvested on 0, 7, 14™, 21% and 28" day. Preservation of the RNA in the
cells was done using RNAlater (Ambion, USA). The cells were kept frozen at -80°C until
used. The total RNA from the cultured cells was isolated using commercia RNA
extraction kit. The quantity of RNA was determined using spectrophotometer. Using the
same quantity of total RNA as the template, the genes were amplified using One Step RT-
PCR kit (Qiagen, Germany). Expression of the genes was analysed qualitatively on agarose
gel for different period of cell harvest. GAPDH gene was used as a housekeeping gene.

Result: In this study, changes were observed in the band intensities for the
amplified region of the genes. The gene expressions were increasing and declining
corresponding to growth media treatment.

Conclusion: The gene expression profile reveals the successful differentiation of the
osteobl asts from the MSCs.

Acknowledgement: Thank you for the support provided by staff of Craniofacial Biology
Laboratory and Human Genome Center of USM Health Campus.




ORAL/S3-04

CHARACTERISATION OF INHIBITORY EFFECTSOF MESENCHYMAL STEM
CELLSON NORMAL AND MALIGNANT IMMUNE CELLS

Rajesh R 2 and Francesco D?

Y mmunology Unit, Department of Pathology, Faculty of Medicine and Health Sciences,  Universiti Putra
Malaysia, “Department Immunology, Hammersmith Hospital, Imperial College of London, United Kingdom

Introduction: Bone marrow mesenchymal stem cells (MSC) are non-haematopoietic stem
cells capable of differentiating into several tissues. As well as having a role in supporting
haemotopoiesis, MSC have aso been found to exhibit inhibitory effects on T cell
responses. However, there is little information on the mechanisms of this
IMmmunosuppression.

Objective: Here we have generated MSC from human adult bone marrow and
investigated their immunoregulatory function.

Results: MSC inhibit mitogen or antigen driven T cell proliferation in a dose
dependent manner, however they did not affect early T cell activation. The
Immunosuppression results from an antiproliferative effect of MSC which arrest T cellsin
G; phase of the cell cycle. A similar inhibition was observed when MSC were physically
separated in a transwell system or when supernatant from MSC cultures was used. Since
this effect was partially inhibited by indomethacin, our data support the notion that
Prostaglandin E, (PGE;) may be involved in MSC induced immunosuppression.
Transforming growth factor beta (TGF-beta) or indolamine deoxygenase (IDO) did not
appear to play a role. We have found that this effect was not specifically confined to T
cells. In fact MSC aso inhibited the proliferation of B cells and other haematopoietic and
non-haematopoietic cells. As a consequence of cell cycle arrest in Gy, MSC aso prevented
the generation and maturation of dendritic cells (DC) from monocytes. In addition, DC
generated in the presence of MSC failed to stimulate CD4+ T cells. The powerful anti-
proliferative effects also led us to investigate whether MSC could interfere with the growth
of cells with a high proliferative capacity, such as tumor cells. MSC profoundly inhibited
the in vitro proliferation of tumour lines of various tissue origins. However, MSC did not
induce tumour cell apoptosis and this effect was reversible.

Conclusion: Our data demonstrated that MSC exert a profound anti-proliferative activity
which targets cells of different origins and nature. For this reason they have potentia to be
exploited in the control of unwanted immune responses and in the treatment of tumours.
Acknowledgement: This study has been supported by HRD/MOSTI PhD Scholarship and
British Leukaemia Elimination Fund (ELF).
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Objective: To evaluate and compare the effects of 10% pooled human serum (10% HS)
and 10% fetal bovine serum (10% FBS) on human dermal fibroblasts culture expansion,
cell cycle analysis and gene expression.

Methods: Isolated dermal fibroblasts were culture-expanded in an equal volume mix
of Ham’'s F12 medium and Dulbecco’'s Modified Eagle Medium (F12.DMEM) either
supplemented with 10% HS or 10% FBS. Dermal fibroblasts doubling time, viability, cell
cycle and gene expression were measured and compared.

Results: Dermal fibroblasts proliferations were faster in F12.DMEM supplemented
with HS and demonstrated shorter doubling time. Cell cycle analysis for dermal fibroblasts
cultured in supplementation with 10% HS showed higher S-phase ratio (20.11%) compared
to dermal fibroblasts cultured in supplementation of 10% FBS, without any anueploidy or
tetraploidy nuclel detected. Gene expression levels by quantitative rt-pcr showed cultured
fibroblasts in supplementation of 10% HS maintained gene expression of collagen type |
(Cal I); however dlightly lower to fibroblast supplemented with 10% FBS and fibroblast
from native skin tissue. The mMRNA gene expression levels of collagen type 111 (Col 111)
and fibronectin increased (significantly higher in supplementation of 10% HS compared to
10% FBS) while mRNA gene expression levels for -smooth muscle actin ( -smaa)
reduced (significantly lower in supplementation of 10% HS compared to 10% FBS) in
fibroblasts supplemented with both 10% HS and FBS.

Conclusion: Dermal fibroblasts demonstrated a higher expanding-capability, maintained
normal cell cycle and higher gene expression of collagen type 11, fibronectin and a-smaa
in media supplemented with 10%HS compared to media supplemented with 10%FBS,
therefore is a better supplement compare to FBS, thus will definitely eliminate chances of
Immune reaction.

Acknowledgement: This study is made possible with grants from the Ministry of
Science, Technology and Innovations, grant number: IRPA 06-02-02-0033-EA 161, IRPA
06-02-02-0037-EA189, TOP DOWN BIOTEK 06-02-02-003 BTK/ER/022, Hospita
Universiti Kebangsaan Malaysia and Faculty of Medicine, Universiti Kebangsaan
Malaysia
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Introduction: Current methods to restore focal articular cartilage defects with autologous
chondrocytes implantation (ACI) have demonstrated unpredictable results. This might be
due to the implantation of chondrocytes in suspension without the scaffolds material. The
aim of this study was to evaluate the potential of autologous chondrocytes-fibrin construct
(ACFC) implantation to reassure early hyaline-like cartilage regeneration in osteochondral
defect in sheep model.

Methods: Articular chondrocytes isolated from cartilage biopsy were expanded and
reconstructed into three-dimensional implant with plasma derived fibrin. Full-thickness
punch hole defects were created in the lateral and media condyles. The defects were filled
up with autologous chondrocytes-fibrin construct (ACFC) or autologous chondrocytes
(AC) or autologous fibrin blank (AF) as control. Animals were euthanized after 12 weeks,
gross appearance at the defects was assessed and the repaired tissues were harvested and
evaluated with standard histological study.

Results: All sheep tolerated both unilateral arthrotomy well, post-operatively.
According to ICRS classification, after 12 weeks, all defects treated with ACFC, AC and
AF exhibited scores 9.5 1.5, 9.3 .05 and 8.8 1.2 respectively, which correspond to a
nearly normal appearance. Histological analysis reveded an organization of the
chondrocytes and matrices in transplanted ACFC and implanted AC, which were relatively
similar to the surrounding original cartilage. On the basis of the modified O’ Driscoll
histological scoring scale, transplantation of ACFC and implantation of AC significantly
enhanced cartilage repair with the respective histological scores of 18.7 5.3 and 16.3 6.7
compared to AF treated defects, 9.7 4.3.

Conclusions. This study shows that the defects treated with ACFC implantation
developed superior early chondrogenesis by inducing hyaline-like cartilage regeneration
compared to ACI. If these results are applicable to humans, they would support or may be
an effective solution to improve existing conventional autologous chondrocyte
implantation. The next step in testing our hypothesis is to evaluate the repaired tissue
biomechanically and biochemically over a longer period of time. This study is likely to
have major impact for future orthopaedic surgery.

Acknowledgement: IRPA grants 06-02-02-0063-EA304 & 06-02-02-003 BTK/ER/022
from MOSTI, Faculty of Medicine, UKM, Hospital UKM and Faculty of Veterinary
Medicine, UPM.
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THE EFFECTS OF BOVINE BONE SCAFFOLD ON THE BIOLOGICAL
RESPONSE OF HUMAN CHONDROCYTES
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Introduction: In the creation of cartilaginous tissue, the choice of suitable scaffold
remains a great chalenge. The current available scaffold either natural or synthetic still
does not meet the requirement of a scaffold for cartilage tissue engineering. The ideal
scaffold provides mechanical stability to the individual cell as a construct or transitional
framework before synthesis of new extra cellular matrix. The study of bovine bone as a
scaffold is needed due to its abundance and relatively low cost and it’s potential as an ideal
construct for implantation.

Objectives.  The aim of this study is to produce bovine bone as a tissue engineering
construct for cartilage reconstruction and to determine the effects of bovine bone on human
chondroblast proliferation in vitro.

Methods: Human articular chondrocytes were cultured and were seeded into bovine
scaffold with seeding density of 1x10° cells per ml for 1 day, 2 days, 5 days and 7 days.
Proliferation of the cells was measured using the mitochondrial dehydrogenase activity
(MTT) and for adhesion study, samples were analyzed with scanning electron microscopy
(SEM).

Result: The data showed no significant difference of the proliferation and viability
of the cells by MTT method within one to seven days observed. in contrast, SEM pictures
revealed presence of chondrocytes located on the scaffold, showed increasing number of
cell within the days and that cells readily grew on the surface and into the open pores of the
scaffold.

Conclusion: The results suggest the potential for bovine bone as a scaffold for tissue
engineering construct of human cartilage.

Acknowledgement: Thanks are due to dean school of dental sciences of his supportive and
to technical staff at craniofacial biology laboratory, school of dental sciences for their kind
assistance, especialy Puan Shamsuria Omar and Puan Asiah Abu Bakar.
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Abstract: Various types of hybrid bio-artificia liver using the porcine hepatocytes
have been widely studied but their clinical usage is limited by various difficulties. One of
the most efficient bioreactor is the radial flow system equipped with silicon oxygenator. In
our bioreactor system, the radia flow of medium supplies the nutrient efficiently and the
adhesion and growth culture of the hepatocytes are greatly improved by using
pol ytetrafl uoroethylene (PTFE) non-woven fabrics coated with poly-amino acid urethane
copolymer (PAU). Another problem is the preparation and preservation of fresh
hepatocytes, especialy, isolated hepatocytes lost their specific function at |ow temperature.
In this study, the preservation of the porcine hepatocytes using epigallocathecin-3-gallet
(EGCG) at room temperature | the radia flow bioreactor was achieved.

Methods: Perfusion culture as performed in aradia flow bioreactor system consisting
of a PTFE non-woven fabric coated with PAU and hollow fibre at37°C. Hepatocytes
suspension (2.0x10° in 50ml) was inoculated into a medium-preparative tank connected to
the bioreactor, and then the suspension was perfused at a flow rate of 17 ml/min for 10
min. Subsequently, the medium was circulated at 84.2 ml/min during the culture
experiments. A mixed gas containing air, oxygen and carbon dioxide was introduced into
the medium-preparative tank through a control equipment to maintain pH at 7.3 and DO at
313 mol/l. The medium exchange was performed everyday throughout the culture period
(except preservation period). The hepatocytes preservation carried out as follows: (1)
hepatocytes were cultured for 4 days, (2) the medium was changed with medium
containing EGCG, and the system was preserved for another 4 days without perfusing the
medium at room temperature. (3) EGCG solution was replaced with he medium and
perfusion culture was restarted.

Result and discussion: PAU is the block copolymer consists of a small amount of
poly( -methyl-L-glutamate) (PMLG) and the polyurethane. The urethane segments are
hydrophobic and the strongly interact with the other hydrophobic materials such as PTFE
and the PML G segments with the alpha-helix structure possess the cytocompatibility. PAU
was coated onto PTFE fibre stably and acts as an artificial extracellular matrix with the
high cytocompatibility. The ammonium metabolizing and albumin secretion activity of the
hepatocytes were found to be kept at high value even after the preservation in the
bioreactor system. The result suggests that EGCG treatment must be an efficient candidate
for the conventional hypothermal preservation technique.
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Introduction: Numerical analysis has become very important components in medical
study. By performing anaysis using mathematical models of the human spine, it can
provide better prediction of mechanical behaviour of the spine. The results from the
numerical analyses can led to improvement in the treatment and recovery of patients with
spinal problems.

Objectives:. (1) To develop a three-dimensional finite element model of the human
lumbar spine. (2) To validate the biomechanical responses of the human lumbar spine
model.

Methods: The three-dimensional human lumbar spine (L1-L5) mode is developed
using finite element software Ansys 8.0. Three anatomical components incorporated into
the mechanicd model are the lumbar vertebrae, the intervertebral discs and the
interconnecting spinal ligaments. The quantitative description of the vertebrae and the
mechanical properties of the interconnecting disc and ligament elements were based on
values gathered from literatures.

Result: Each functional unit consists of two adjacent vertebrae, the associated
interconnecting ligaments and intervertebral disc. At each spinal level, the load-
displacement relationship was determined for the given functional unit in flexion,
extension, lateral bending and axia rotation. The results from |oad-displacement testing
showed that the linear load displacement relationship is comparable to existing literature
results and acceptabl e within the physiological motion limits of human spine.

Conclusion: The three-dimensional finite element model of the human lumbar spine was
developed using geometrica data complied with various literatures. Then, the
biomechanical responses such as flexion, extension, lateral bending and axia rotation of
the lumbar spine model are validated and the results were compared with studies by other
researchers. It was shown that the developed finite element model of the human lumbar
spine successfully reproduces the actual mechanical responses of the human lumbar spine.
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Introduction: Eurycoma longifolia Jack (ELJ, Tongkat Ali)-family Smarubaceae is a
herbal medicinal preparation having widespread usage among South East Asian nations
especially Malaysiain aform of beverage for its aphrodisiac action.

Objective: In this study, we attempted to investigate the possible hepatoprotective
effect of E. longifolia by looking at parameters such as liver enzymes (AST, ALT, ALP)
and liver lesions such as (fatty changes, necrosis, inflammation and cirrhosis) using CCl4-
induced acute hepatotoxicity model in rats.

Methods: Male Sprague Dawley rats (n = 35) were randomly divided into 7 groups
(n=5, each group). Hepatotoxicity was induced by a single oral administration of 4.0g/kg
of CCl, to one experimental group and rats were sacrificed 24hours later. In three other
groups (300, 750 and 1500 mg/kg respectively), challenged doses of ELJ were given one
day before and one hour after CCl, and then once daily for three consecutive days. Three
other groups served as controls. The rats were anaesthetized, blood and the liver tissue
were taken for biochemical and histological evaluations of liver injury.

Results: Low and medium doses of ELJ+CCl, induced moderate inflammation, fatty
changes and necrosis of hepatocytes. In the high dose group, ELJ+CCI, induced more
severe changes. Biochemical measurements of ALT and ALP showed a moderate and
insignificant reduction of serum levelsin the low dose ELJ group but significant reduction
was observed in the medium and high dose ELJ groups when compared to the CCl, only
group. Animals treated with CCl, aone and in groups treated with both CCl, and graded
doses of ELJ had a reduction in body weight, food and water intake when compared to
controls.

Conclusion: The results of our study suggest that E. longifolia is not hepatotoxic when
given alone but failed to protect rats against CCl,-induced hepatotoxicity.
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Introduction: The keratinocytes constitute the main architecture of the epidermis, the
outermost layer of the skin that plays a vita role as the environmental barrier.
Keratinocytes are commonly used for in vitro toxicological study of skin lesions, as an
alternative to whole-animal studies. Tocotrienol (T3) are postulated to have 40-60 times
more potent antioxidant properties than -tocopherol in the prevention of lipid
peroxidation. There are cited evidences to support the hypothesis that T3 aids in wound
healing and also prevent hypertrophic scarring.

Objectives.  To evaluate the cytotoxicity of pam oil based tocotrienol (T3) on skin, the
effects of T3 on the proliferation of norma human keratinocytes and hypertrophic scar
human keratinocytes (HSc).

Method: Various concentration of pam oil based tocotrienol rich fractions (T3)
extracted from locally produced palm oil had been used. Keratinocytes cultures from both
of normal and HSc were exposed to different concentration of T3 for 24, 48 and 72 hour.
The effect of T3 on cell viability was assessed using the 3-[4, 5-dimethyl-2-thiazolyl]-2, 5-
diphenyl tetrazolium bromide (MTT) assay to gain further information about the effects of
T3 on normal human skin keratinocytes (NHEK) and hypertrophic scar keratinocytes
(HSEK) cultures.

Result: The T3 treated NHEK and HSEK cultures displayed a continuous decrease
in the number of viable cell over the 24, 48 and 72 hours post treatment. The higher
concentrations of T3 supplemented medium significantly inhibited cellular cell survival
and proliferation of keratinocytes growth. In contrast, lower concentrations of T3
contributed to the beneficial effect on cell proliferation and cell viability of NHEK and
HSEK.

Conclusion: T3 has the potential effect of enhancing the proliferation of NHEK and
HSEK according to concentration-dependent and time-dependent manner.

Acknowledgement: This study has been supported by Fundamenta Research Grant
Scheme (FRGS) — 203/PPSP/6170019.
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Introduction: The treatment of mgjor burns involves prompt excision of the burn wound
and early autologous skin cover. The need to achieve rapid wound coverage is important
and hence reduces the morbidity and mortality. However limited donor sites for skin
autograft are the major drawback in the coverage of magor burns. The introduction of
cultured epidermal autografts and its successful use in major burns has been a maor
breakthrough.

Methods: A retrospective review of al burn patients treated with CEA for coverage of
burn wounds from January 2002 to August 2006 in the Burn Unit, HUSM were reviewed.

Results: A total of three cases were identified. Mean age was 30.3 months (range 14
- 48). Mean TBSA % of burns was 27.2 % (range 21.5 — 33 %). The average number of
operations performed was 3.5 (range 3 — 4). All patients had a single session of CEA
application. 2 cases had scald and one had flame injury. Total average time taken for the
wound to heal after the application of CEA was 37.5 days (range 18 — 47 days). Wound
infection following CEA was nil. The average duration of time taken from the time of skin
harvest and application of CEA was 13.3 days (range 12 — 14 days). The mean length of
hospital stay was 53.5 days (range 30 — 77 days).

Conclusion: Tissue engineering has revolutionized burn surgery with the use of CEAsin
major burn patients.
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Objective: To evaluate Hydroxyapatite (HA) and the composite Tricalcium Phosphate
Hydroxyapatite (TCP-HA) ceramics as scaffold for autologous tissue engineered bone
construction for spinal fusion in a sheep model.

Method: With the approval of Universiti Kebangsaan Maaysia Anima Ethica
Committee (UKMAEC), sheep’s bone marrows were harvested from the iliac crest under
general anesthesia. Bone marrow mesenchymal stem cells (BMSCs) were cultured in the
presence of bone differentiation factors to increase the number of osteoprogenitor cells.
Monolayer cultures were evaluated by growth kinetic, gene expression, Alizarin Red, and
Von Kossa staining from passage O until passage 3. At confluence, cultures were
trypsinized and seeded on two types of ceramic, HA and TCP-HA. Posterolateral spinal
fusion (L1-L2/L3-L4) was performed in sheep with implantation of the scaffolds with or
without osteoprogenitor cells. At the end of the 12 weeks; the sheeps were euthanized and
the constructs were evaluated for macroscopic, and microscopic (Heamatoxylin-Eosin),
Alizarin Red and Von Kossa staining, and SEM).

Result: Monolayer culture showed very tight Colony Forming Unit (CFU-Fs) with
positive Von Kossa and Alizarin Red staining for passage 1 compared with other passages.
Gross examination of construct revealed TCP-HA seeded with osteoprogenitor cells has
transformed into bone-like structure, hard and resistant to compression and fused to the
transverse process of lumbar vertebrae. No similar findings were found at HA implanted
sites. Histological sections showed larger area of bone formation with embedded lacunae-
like cells in TCP/HA construct, compared to HA constructs. TCP-HA constructs formed
thick collagen bundles indicating active extracellular matrix formation in SEM analysis.

Conclusion: Synthetic bone substitute with osteoinductive properties could be used in
bone reconstructive surgery. Inclusion of cellsin the TCP/HA and HA ceramics played an
important role in regulating new bone formation. HA is osteoinductive but degraded
slower than TCP in in-vivo system. Hence, a combination of HA and TCP seem to be the
ideal model which emphasizes on both mechanical strength provided by HA and
resorbability of TCP to regenerate bone in spina fusion. Autologous fibrin formed an
effective delivery system for BM SCsinto the scaffold material

Acknowledgement: IRPA grants from MOSTI; 06-02-02-0059-EA 292 and 06-02-02-0033
BTK/ER/022, Faculty of Medicine, Universiti Kebangsaan Malaysia, and Hospital UKM.
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CYTOTOXICITY EVALUATION OF BOVINE PERICARDIUM TISSUE USING
CHONDROBLAST CELL LINE: PROLIFERATION AND ADHESION STUDY

Asiah AB!, Fadilah AS!, Shamsuria O!, Akram H*, Mohd Nor Firdaus AR?.

school of Dental Sciences, Universiti Sains Malaysia, ? Tissue Bank, Universiti Sains Malaysia, 16150
Kubang Kerian, Kelantan.

Introduction: Since the early days of cardiovascular surgery, autologous pericardium has
been used as arepair biomaterial. Its accessibility within the operative field and the ease of
obtaining large sheaths of pliable material made it an obvious choice to the surgeon.

Objective: To determine the proliferation and cell adhesion of chondroblast cell line on
bovine pericardium.

Methods: Bovine pericardium prepared by the Unit Tissue Bank, USM was used in
this study. The tissue approximately 8cm? sections was extracted in growth medium and
incubated for 48 h at 37°C CO; incubator. Extract medium was added to the chondroblast
cell culture in 96 well-plates and further incubated for 72 h. Extraction medium and
Ethanol 70% (positive control) were analyzed using MTT assay. For adhesion study the
chondroblast cell line were cultured and seeded onto the tissue (1x10° /ml) and incubated
for 6, 12, 24 and 48h. The cells attachments were viewed under scanning electron
microscope (SEM).

Results: The result showed non-cytotoxicity characteristic of the bovine pericardium
tissue. After 72h of incubation period, chondroblast cells proliferation were 83% (tissue)
and 8.4% was found in positive control. The SEM result showed that the chondroblast cells
layer were firmly attached and spread out over the materials.

Conclusion: The results suggest that the bovine pericardium tissue is biocompatibility
and have a good potential for tissue reconstruction and replacement in surgery.

Acknowledgement: Thanks are due to Dean School of Dental Sciences, Professor Ab. Rani
Samsudin for his supportive and staff of Craniofacial Biology Laboratory, School of
Dental Sciences, Health Campus, and USM for their kind assistance.
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A PRELIMINARY INVESTIGATION ON THE BIOCOMPATIBILITY STUDIES
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Introduction: Cellulose is one of biomaterial that usually used in biomedical field.
Polysaccharides, like cellulose, are the polymer group with the unique properties. non-
toxicity, water solubility or high swelling ability by simple chemica modification, stability
to temperature and pH variations, and a broad variety of chemical structures.

Objectives. The aim of this study is to determine the biocompatibility of locally
produced cellulose on human osteoblast, and chondroblast cell lines.

Methods: The different concentrations (200, 100, 50, 25, 12.5, 6.25, 3.125 mg/mL) of
material extraction (cellulose) were added to the culture medium of osteoblast and
chondroblast cell lines for 72 hours. The cytotoxicity of this was measured by using
calorimetric functional assays, mitochondrial dehydrogenase activity (MTT).

Result: The IC50 values were observed from plotting graft percentage of
proliferation versus concentration. For osteoblast cell lines, the IC50 value was 55mg/ml
and for chondroblast cell lines, there was no IC50 value observed. When the
concentrations of material extraction (cellulose) were higher, the cytotoxicity will exist.
From the graft, we can observe that cellulose was more significant use on chondroblast cell
lines than osteoblast cell lines. Means that the percentage of proliferation of cell was
higher on chondroblast cell lines.

Conclusion: The results suggest that cellulose have a good potential as a biomateria for
tissue replacement. Further test have to be carried out for cytotoxicity and adhesion study.

Acknowledgement: Thanks are due to technical staff at Craniofacial Biology laboratory,
School of Dental Sciences, USM for their kind assistance.
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Introduction: Sea cora has been used as a bone substitute in many experimental studies
has not been found to cause any inflammatory responses. The present study was
undertaken to determine the cytotoxic effect of sea coral (obtained from the Porites species
and processed by Tissue bank, USM) implantation on chromosomes in rabbits.

Objective: To standardize the technique of lymphocyte culture and assess the cytotoxic
effect of sea coral implantation in rabbits

Methods: Five male rabbits of New Zealand White breed were used in the present
study. Blood samples were collected prior to (which acted as the control) and one week
after (which acted as the treatment) the implantation of Sea coral. Lymphocyte cultures
were set and colcemid was used to arrest the cell division at metaphase. The chromosomes
were prepared on clean grease free sides and stained with Leishman’s stain for analysis.
The mitotic index was calculated as the ratio of number of cells in metaphase to the total
number of cells counted expressed in percentage.

Results: A total of 1000 cells were counted per culture to determine the mitotic
index values. The values of the mitotic indices obtained in the present study does not show
greater than 50 per cent reduction 3.76  0.23 per cent (after treatment) when compared to
the control 3.84 0.54 per cent (before treatment), which indicates the non-cytotoxic
nature of the test substance.

Conclusions: The present study indicates that sea cora (obtained from the Porites species
and processed by Tissue bank, USM) are non-cytotoxic under the present test conditionsin
rabbits.

Acknowledgement: Thanks are due to technical staff at Laboratory Animal Research
Unit and Genome Center, School of Dental Sciences, USM for their kind assi stance.
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Introduction: Silverfil Argentum is a“Malaysian made amalgam” since 10 years ago and
has successfully received FDA 510(K) clearance from United State Department of Health
and Human Services in America and Approved to be as safe biometrial that contains
wholly silver and less mercury. But until now, Silverfil Argentum is not known to have
genotoxicity effect and it is lately seen by scientist to be very important issue yet need to
be discovered to say that this biomateria is safe from genotoxicity.

Objective: The objective of this in vitro study was to evaluate the genotoxicity
characteristic of Silverfil Argentums by using Bacterial Reverse Mutation Assay (Ames
test).

Method: The Bacteria Reverse Mutation Assay of Silverfil Argentum was
performed on Salmonella Typhimurium strain TA98 using the preincubation method in the
presence and absence of an exogenous metabolic activation system.

Result: The bacterial tester strain treated with and without S9 Mix showed no
increase of revertant colonies with increase in concentration of test substance. The number
of revertant colonies was less than twice that of the solvent control for Salmonella
Typhimurium strain TA98. The numbers of revertant colonies in the negative and positive
controls were within the background data of our laboratory.

Conclusion: The result of the tests showed that Silverfil Argentum was considered to
have no reverse mutagenic potential under the present test conditions.

Acknowledgement: Thanks are due to technical staff at Craniofacial Biology laboratory,
School of Dental Sciences, Health Campus USM for their kind assistance.
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Introduction: The use of biomedical materials and implants for reconstruction of body
defects obviates the need of harvesting autogenous tissue and thus avoids morbidity of the
donor site. However the survival and durability of such biomedical materials and implants
are limited. This is because there is no inherent vasculature such as capillary in the
biomedical materials and implants. In this study, we intend to vascularize a biomedical
material (chitosan) by placing an arteriovanous loop in chitosan enclosed in an isolated
chamber. This potentially will create a vascularized biomedical material (chitosan) with a
readily available vascular pedicle to be connected to the host vascular system.

Objectives:. 1. To assess the angiogenic property of chitosan in the induction of
neovascularization from a arteriovenous loop in an isolated PTFE construct. 2. To assess
the degree of neovascularization in 3, 6 and 9 weeks duration.

Methods: On both sides of the lower limbs of the rabbit, the saphenaous artery and
vein are isolated with a cuff of soft tissue at the distal end to create an arteriovenous loop.
On one side, the arteriovenous loop is placed inside a polytetrafluoroethylene (PTFE)
chamber which is filled with chitosan. On the other side the arteriovenous loop is placed
inside an empty PTFE chamber. Contents of the PTFE chambers are harvested and
examined at 3, 6 and 9 weeks to assess the presence of neovascularization with histological
examination.

Results: In our study, the presence of chitosan seems to evoke an intense
inflammatory reaction around its vicinity. This brings about detrimental effect to the
surrounding tissue, including tissue necrosis

Conclusion: The chitosan used appeared to have adverse effects on the surrounding
tissues and caused tissue damage and necrosis. This may be due to the particular
physicochemical and biological properties of the chitosan used in our study.




POSTER/P6

EVALUATION OF TISSUE RESPONSES TOWARDS CHITOSAN DERIVATIVES
IN RAT: AN EXPERIMENTAL ANIMAL MODEL

Siti Nazmin S, Wan Ratmaazila WM?*, Ahmad Sukari H*, Hut Yee L, Hasnan J?,
Zanariah U®

Reconstructive Sciences Unit, School of Medical Sciences, Universiti Sains Malaysia, Kubang Kerian,
Malaysia, “Department of Pathology, School of Medical Sciences, Universiti Sains Malaysia, Kubang
Kerian, Malaysia, *SIRIM, Shah Alam.

Introduction: Chitosan is the N-deacetylated derivative of chitin, a cationic
polysaccharide composed of glucosamine and N-acetylglucosamine residues. Various
grades of chitosan are available that differ in the degree of deacethylation that could
influence the performance of chitosan in its applications.

Objective: To determine the tissue reaction towards chitosan derivatives film.

Method: Thirty rats were used in this study and were subjected to the implantation
period of 4, 7, 14, 21 and 28 days. Each rat received two subcutaneous pockets for chitosan
derivative implant [OLIGO-5: PEG 1% (MW 600), OLIGO-5:PEG 1% (MW 400),
OLIGO-5 1%, OLIGO-5:PEG 1% (MW 300)] and sham control. The rats were euthanized
and the implants and the control with surrounding tissue were retrieved after the proposed
period.

Result: Initialy, al samples elicited chronic inflammation except OLIGO-5:PEG
1% (MW 400) that started with mixed inflammatory response. In terms of inflammation
intensity, OLIGO-5:PEG 1% (MW 600) showed the highest intensity followed by OLIGO-
5:PEG 1% (MW 400), OLIGO-5 1% and OLIGO-5:PEG 1% (MW 300) though the
differences was not significant. Granuloma formations were seen in al the implants.
Multinucleated giant cells were especially towards the end of implantation period in
OLIGO-5:PEG 1% (MW 600) and OLIGO-5 1%. This cell was absent in OLIGO-5: PEG
1% (MW 300) and OLIGO-5:PEG 1% (MW 400) throughout the period. Angiogenesis and
fibroblasts were rather intense initially but decreased towards the end. Collagen
depositions were abundant. OLIGO-5:PEG 1% (MW 600), OLIGO-5:PEG 1% (MW 400)
and OLIGO-5 1% underwent from mild to moderate degradation. However, OLIGO-5:
PEG 1% (MW 300) implant underwent severe degradation.

Conclusion: All implants were well tolerated when implanted in vivo. Good reaction can
be seen in OLIGO-5: PEG 1% (MW 300), OLIGO-5 1%, OLIGO-5: PEG 1% (MW 400)
and OLI1GO-5: PEG 1% (MW 600) in that order.

Acknowledgements. This study has been supported by IRPA Top Down 03-01-01-0000
PR0071/05
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Introduction: Engineering of skin substitutes provides a prospective source of advanced
therapies for treatment of acute and chronic skin loss. With the use of scaffolds, it could
guide the cells to grow, synthesize extracellular matrix and other biological molecules and
facilitate the formation of functional tissues and organs.

Objective: To evauate the potential of chitosan as a scaffold materia in formation of
bilayered human skin equivalent utilizing human dermal fibroblasts and keratinocytes with
fibrin as carrier.

Methods: Human cultured keratinocytes and derma fibroblasts were incorporated
with fibrin and were then seeded onto chitosan. The resulting constructs were maintained
invitro for 24 hours prior to implantation. Bilateral full-thickness round shape lesions (1.5
cm in diameter) was created at the dorsum of athymic mice. The lesions were covered with
‘chitosan-cdlls-fibrin’ complex and ‘chitosan-fibrin blank’, respectively either with the
presence of chamber or without chamber. The animals were euthanized two weeks post-
implantation. The in vivo constructs were harvested and were analyzed histologically using
H& E staining and immunohistochemistry (IHC) against collagen type | and cytokeratin.

Results: No inflammation was observed in all treated lesions at time of dissection.
H&E staining showed that chitosan degraded in lesions treated with * chitosan-cells-fibrin’
complex either with the presence of chamber or without chamber. However, chitosan was
not completely degraded in lesions treated with ‘chitosan-fibrin blank’ with chamber or
without chamber. The epithelium layer was well organized in lesions treated with
‘chitosan-cells-fibrin’ complex compared to ‘chitosan-fibrin blank’ with the presence of
chamber or without chamber. In vivo ‘ chitosan-cells-fibrin’ constructs either with chamber
or without chamber stained positive for cytokeratin and collagen type | comparable to
human native skin. In contrast, in vivo ‘ chitosan-fibrin blank’ with the presence of chamber
or without chamber showed negative expression of cytokeratin to indicate that no
epithelium formation. Cells migration from mice could be visibly distinguished at the edge
of the lesion treated with ‘ chitosan-fibrin blank’ with no chamber compared to chambered
lesion. The presence of granulation tissue was observed in chambered lesion with
‘chitosan-fibrin blank’.

Conclusion: ‘Chitosan-cells-fibrin’ complex accelerates regeneration of full-thickness
skin lesions faster than ‘chitosan-fibrin blank’. Chitosan would be a potential scaffold
material in the formation of bilayered human skin equivalent utilizing human dermal
fibroblasts and keratinocytes with fibrin as adelivery system.

Acknowledgement: 06-02-02-003 BTK/ER/022, Faculty of Medicine UKM and HUKM.
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Introduction: Studies was conducted to evaluate the potential of chitosan sheet derivatives
as wound healing biomaterial. The challenge is to exploit the antimicrobia effects,
immuno-enhancing effects, bioadhesive, biocompatibility, biodegradability, bioactivity and
wound healing properties of chitosan. The effects of chitosan sheet derivatives on the
proliferation of human dermal fibroblasts were evaluated in vitro.

Objectives.  To evaluate the influence of chitosan sheet derivatives on the viability of
human primary skin fibroblastsin vitro.

Methods: Two types of chitosan sheet derivatives were used i) N,O-carboxymethyl-
chitosan (SA/KM-120406SH120 and SA/KM-120406SH121) and ii) oligo-chitosan
(SA/KM-070606SH123 and SA/KM-070606SH124). Human dermal fibroblasts were
obtained from some in-patient HUSM, Kelantan. Culture was established by a single-cell
suspension technique following enzymatic digestion of the skin samples. Fibroblasts were
cultured in DMEM medium supplemented with FBS at 37°C in a humid incubator with an
air mixture containing 5% (v/v) CO,. Upon reaching confluence the fibroblasts were
seeded into 24 well culture plates. The chitosan sheet derivatives were immersed in the
well and MTT was performed on 24, 48 and 72 hours. The cell growth (%) relative to
control well containing cell culture medium without test material was calculated.

Results: In general, chitosan sheet derivatives were compatible to human skin
fibroblasts. Chitosan sheet SA/KM-120406SH120 strongly stimulated fibroblasts
proliferation while chitosan sheet SA/KM-070606SH123 showed less activity. The cells
treated with SA/KM-120406SH120 and SA/KM-120406SH121 showed percentage of
viability more than 100% at 24, 48 and 72 hours.

Conclusion: All the chitosan sheet derivatives in this study were found compatible on
fibroblasts proliferation. Consequently, they deserve further evaluation.

Acknowledgement: This study has been supported by IRPA (03-0101-0000 PR0071/05).
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Introduction: The functions of human skin are greatly compromised if the skin is severely
damaged, which can lead to substantial morbidity and mortality. The time frame of
cultivating and propagating sufficient cells through current techniques for the
reconstruction of tissue engineered skin still remain the biggest obstacle. This problem, if
not being addressed immediately, would compromise the future needs of derma skin
equivalent especialy in dealing burn patients.

Objective: To study the effect of co-culture of keratinocytes and fibroblasts in
monolayer expansion for the reconstruction of dermal skin equivalent.

Methods: Consented skin sample was cleaned briefly with 70% alcohol and washed
thoroughly with D-PBS. Then, the skin was cut very finely and left to digest in 0.3%
Collagenase Type | in an incubator shaker at 37°C, overnight. The cell suspension was
centrifuged, undergo serial washing with D-PBS and finally resuspended in FD + 10%
FBS : DKSFM (1:1) for the initial expansion (P0). Upon 80% confluence, the fibroblasts
were trypsinised and subcultured in FD + 10% FBS, whereas the keratinocytes were left to
proliferate and undergo the usual procedure of trypsinization and subculturing in DKSFM.
Keratinocyte and fibroblast cells at each passage were counted, growth kinetics and cells
morphology were observed and recorded.

Result: In the presence of co-culture with fibroblasts, keratinocytes immediately
formed colonies and actively proliferated as proven by the high growth rate and short
doubling time in PO and P1 stage. Actively dividing keratinocytes showed a healthy and
shiny appearance with dense nucleus.

Conclusions. (1) Through co-culturing, the paracrine growth factors released by the
fibroblast cells help to enhance keratinocytes proliferation and further promote the
keratinocytes in thriving in the initial passage, and thus, (2) The total time taken on
propagating high number of keratinocytes to enable the reconstruction of large bilayer
tissue engineered skin was reduced.

Acknowledgement: This study was supported by MOSTI, Research Grant No: 06-02-02-
0003 BTK/ER/022.




POSTER/P10

EFFECT OF BINDER COMPOSITION ON THE MANUFACTURE OF POROUS
HYDROXYAPATITE VIA THE SPONGE METHOD

Rusnah M?!, Andanastuti M? dan Idris B!

!Bahagian Teknologi Perubatan, Institut Penyelidikan Teknologi
Nuklear Malaysia (MINT), 43000 Kajang , Selangor D.E, Department of Mechanical and Materials
Engineering, Universiti Kebangsaan Malaysia, 43600 UKM Bangi, Selangor D.E.

Methods: In this investigation, porous hydroxyapatite (HA) samples were prepared
using the sponge technique. Initially, HA powder was prepared by the sol-gel precipitation
method using calcium hydroxide and ortho-phosphoric acid. The fine HA powder,
measuring < 20mm was then mixed with the binder agent comprising of sago and PVA.
Porous HA samples were then prepared via the sponge technique (reticulate). In this
technique, polyurethene (PU) sponges were used to form the HA green bodies by dipping
them into HA dlurries. The sponges were used as scaffold structures.

Results: In this study, the ratio of sago:PVA were varied to determine the effect of
binder content on the quality of the HA samples. The ratio of sago: PVA studied were 3:2,
3:3 and 3:4. After dipping in the HA dlurries, the soaked sponges were dried in an oven at
50 °C followed by organic burnout at 600°C and finally, sintering at 1200°C. The pore
characteristics of the sintered bodies were characterised and the physical properties of the
porous HA were evaluated. The surface morphologies of the HA powder and porous HA
were observed under the Scanning Electron Microscope (SEM) at 15KV. The pore
diameters observed were in the range of 176mm to 456mm. The average apparent density
was found to be ~0.43-0.91 gcm™. The physical shrinkage was observed to have a mean
value of of ~ 65 %. The composition of Ca:P was found to 1.66 as observed using X-Ray
fluorescence (XRF). The density of the porous HA was measured by Archimedies
principle.

Conclusion: The porous HA samples were found to have the following density
characteristics; real density ~2.26-2.62 gcm™, total porosity ~ 60.48 - 86.25 %, closed
porosity ~30.99 % and open porosity ~40.34-55.94 %.
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Introduction: In bone repair process, the replacement of crystalline or amorphous calcium
phosphate (CaP) by new bone formation occurs concurrently as ceramic is resorbed.
Hydroxyapatite (HA) is highly crystalline CaP ceramics, which reported to have slow
resorption rate than bone formation while tricalcium phosphate (TCP) is poorly crystalline,
hence the new bone formation rate closely to the resorption rate. Less study done on the
resorption rate of biphasic calcium phosphate (BCP), a combination HA and TCP phases.

Objectives. (1) To develop the synthesis process of biphasic calcium phosphate (BCP)
powder. (2) To fabricate the macroporous BCP scaffold for tissue engineering applications.

Methods: BCP is synthesized using wet precipitation method with starting chemicals
are: calcium nitrate tetrahydrate and diammonium hydrogen phosphate. The reactions of
the two chemicals are controlled under temperature range of 40 — 65 C and at pH not more
than 7.5. Diluted ammonium hydroxide is used to control the pH. The gel-like precipitates
collected through vacuum filtration process, dried in the oven and then ground to the fine
particle size. The phase composition and the Ca:P ratio of the BCP powder are determined
by XRD and XRF analysis respectively, while IR analysis is done to investigate the
presence of phosphate peaks. Particle size analysis is done to measure the particle size of
the grounded powder. The macroporous scaffold is fabricated by polymeric foam
replication method; with the particle size of the starting BCP powder is not more than
7um. The solid loading inside the dlip is about 46-54wt% as compared to the binder used.
The green body of the macroporous scaffold is sintered at 1100 C for different holding
times. The dimensional of the porous block is measured before and after sintering for the
shrinkage analysis purpose, the density is measured using Archimedes principle and lastly
the microstructure analysis is done using SEM and Image Analyzer to measure the pore
size.

Results: XRD analysis showed that the resulted BCP powder consists of both HA
and TCP phases, IR analysis showed that phosphate peaks similar to HA. The particle size
of the BCP powder was below than 7 m. Sintering the macroporous green body yielded a
highly porous scaffold that maybe ideal for tissue ingrowth. The SEM micrographs showed
that the macroporous structure is increasing as the sintering period is increased.
Preliminary results showed that the total porosity is about 60-85%.

Conclusion: A fine particles BCP powder can be synthesized in our laboratory.
Macroporous BCP scaffold can be fabricated and the porosity is depended on the sintering
properties as well as the macrostructure of the porous scaffold.

Acknowledgement: This study has been previously supported by PR IRPA 03-01-03-
0000-PR0026/05-01.
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Introduction: Bone tissue engineering can help to regenerate the bone with the help of a
biomaterial which act as a scaffold to bridge the defect in the presence of massive bone
loss. Coral has been used successfully in reconstructive surgery as passive biodegradable
frameworks for bone regeneration. Suitable characteristic of coral scaffold are important in
bone tissue engineering. Coral matrix of Porites sp. has the properties suitable for bone
cells growth. In previous study, cora seeded with osteoblast has shown to be
osteoconductive, non-cytotoxic and promote osteoblast activity, RUNX is the mgor gene
in determining osteoblast maturation. Osteopontin and alkaline phosphatase are important
protein for the osteoblast to secrete the matrix for bone formation. Expressions of these
genes are important for the function of the osteoblast.

Objective: To investigate the genetic expression of osteoblast specific genetic marker:
RUNX, osteopontin and alkaline phosphatase of the osteoblasts seeded in cora scaffold.

Methods: Processed coral scaffold were cut into 30mm in diameter disc. Osteoblast
cells were inoculated onto the coral in Dulbecco Mininum Essential Media (DMEM). The
cells were trypsinised on Day 1, 7, 14, 18, 21 and were prepared as suspension of cells.
Preservation of the RNA in the cells was done by adding RNA later. Then, the cells were
kept frozen at -80°C until used. RNA extraction was done using commercia extraction kit.
The respective genes were amplified using RT-PCR kit and analysed qualitatively on 1.5%
agarose gel and visualized on a imagine analyzer (Aphannotech, USA). The gene
expression was accessed based on the intensity of band for different period of cell
harvesting.

Result: There is a gradual increase in RUNX/Cbfal mRNA expression. Alkaline
phosphatase and osteopontin genes showed gradual expression.

Conclusion: Increase expressions of the RUNX2, osteopontin and alkaline phophatase
genes prove that cora is a favorable carrier for osteogenetically competent cells to attach
and remain viable.
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Introduction: In order to support and enhance in vitro BMSC growth and activity, cell
culture medium needs to be supplemented with various proteins and factors to mimic the
physiological environment in which cells can optimally proliferate and differentiate.

Objective: To evaluate the osteogenic genes expression profile after induction with
TGF- 1 and BMP-2 in different dosages and to compare the effect of TGF- 1 and BMP-2
in different dosages in inducing BMSCs differentiation towards osteogenic tissue
development

Methods: In this study, all samples of BMSCs were obtained from scoliosis patients
who undergo spinal fusion surgery at Hospital Universiti Kebangsaan Malaysia (HUKM).
Samples were taken from 4 patients age 12 to 20 years old. Sampling was approved by
HUKM ethical committee. These samples were isolated and cultured in standard culture
medium FD (Hams: F12 + Dulbecco’s Modified Essential Medium (DMEM) + 10% serum
fetal bovine) and each subculture was added with TGF- 1 and BMP-2 in different dosages.
All these cultures were incubated at 37 C under atmosphere of 95% air and 5% CO, for 2
weeks. Then, RNA was isolated from samples of each subculture. DNA digest and RNA
purification were done before quantitative reverse transcriptase polymerase chain reaction
Process.

Result: The expressions of the six genes did not show any significant differencesin
different dosages of TGF- 1 and BMP-2. However, the expressions of Cbfa 1, Coll type 1,
BSP, and OCN in TGF- 1 treatment group were increased compared to control (without
TGF- 1). Theincreased expression for Coll type 1, BSP, and OCN was more obvious at 30

g/ml.

Conclusion: Therefore, TGF- 1 isthe best growth factor in bone development especially
a 30 g/ml comparesto BMP-2 in inducing the BM SCs differentitation in cell culture that
can be used in bone engineering.

Acknowledgement: This study is been supported by 06-02-02-003 BTK/ER/002
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Introduction: The adult heart does not regenerate after injury because the cardiac
myocytes are terminaly differentiated and lost their growth activity. Injection of the
mesenchymal stem cells (MSCs) into infracted region is one of most the promising
solutions proposed. However, whether MSCs are differentiated to cardiomyocytes or not is
still unknown. Here, we are trying to determine the differentiation of rat mesenchymal
stem cell (rMSCs) to cardiomyocytes-like cells on porcine decellular tissue in a rolling
bioreactor as a heart model. The expression of MEF2C, GATA-4, and -actin genes was
evaluated for ng the differentiation stage of rMSCs.

Methods: rM SCs were obtained from femurs and tibias of male Sprague-Dawley (SD)
rats (2-week-old) using our own method. The cells were cultured in Dulbecco’s modified
Eagle’'s medium-low glucose (DMEM-LG) supplemented with 20% fetal bovine serum
(FBS) and penicillin (100U/ml)/streptomycin (100u%/ml) at 37° in humified air with 5%
CO,. A suspension of the 6.0X10° of rMSCs at the 3" passage as seeded in the culture dish
and then exposed to 5-azacytidine for 24 hours on day 3 of culture for the differentiation.
In order to evaluate our system, 8.9X10* cells were seeded on the porcine decellular
scaffold in the rolling bioreactor. The cells were then exposed to 5-azacytidine for 4 days.
The cardiac muscle gene expressions on the scaffolds were analyzed using real time RT-
PCR.

Result and Discussion: MEF2C was expressed at high quantity in the first 24 hours when
the cells were exposed 5-azacytidine and decreased by day, while -actin expression was
increasing by day. These results indicate that MEF2C was upregulated by 5-azacytidine
treatment and decreases when the rMSCs are differentiated into cardiac muscles. GATA-4
expressed on the 3" day. H & E staining shows that the cells adhered onto both the outer
and inner surface on the scaffold and slightly grew only the surface region but not inside
the scaffold.




POSTER/P15

ACTIVATION OF HUMAN MYELOID DENDRITIC CELL IN
HUMANNOD/SCID CHIMERIC MOUSE BY TOLL-LIKE RECEPTOR (TLR)
LIGAND

SFadilah SAW*?, Vuckovic S, Khalil D?, Rice A%, Ann Marie B2, Hart NJD?

'Department of Medicine, Faculty of Medicine, Universiti Kebangsaan Malaysia, Mater Medical Research
Institute, Mater Public Hospital, Raymond Terrace, South Brisbane, Queensland 4101, Australia

Introduction: In human vaccine settings, the broadest immune responses may occur by
activating dendritic cells (DC) using Toll-Like Receptor (TLR) ligands. Human Myeloid
DC (MDC) or plasmacytoid DC (PDC) resident in different tissues may exhibit distinct
patterns of activation, when responding to systemic stimuli. Defining local DC responses
to TLR ligandsisimportant for vaccine design.

Method: We developed a huNOD/SCID model that sustains the development of
human MDC and PDC in bone marrow (BM) and spleen (SP) and provides a relevant in
vivo model study the activation of human DC in the tissues. Using this model, we
examined effect of TLR3 ligand, poly[1:C] (i.p.,.50-100pg/animal) on human MDC
(CD11c+DC) residing in BM (BMMDC) and SP (SPMDC), addressing their surface
antigen expression, cytokine production, characterized by massive production of IL-6 both,
BMMDC SPMDC.

Result: In poly [1:C] injected animal, the numbers of CD86+or CD40+ BMMDC
increased by 2h (40%-63%) and reached a peak by 8h (50%-75%), compared to control
animal (20%-25%). The numbers of CD86+ and CD40+ SPMDC increased slowly up to
12h (40%-62%), compared to control animals (30%-50%). The BMMDC, which expressed
CD62L by 2h, maintained the expression up to 12h, whereas the number of CD62L+
SPMDC increased slightly over time (12%-20%), compared to control animal (8%-10%).
Both, BMMDC and SPMDC, unregulated CCR7 by 8h (50%-70%), compared to control
animals (15%-22%). SPMDC but not BMDC were capable of producing cytokines, IL-6,
IL-10, IL-12, 8-12h after poly [1: C], induced a different pattern of cytokine production,
characterized by massive production of IL-6 by both, BMMDC and SPMDC.

Conclusion: Thus, human BMMDC and SPMDC exhibit tissue-dependent patterns of
activation, when responding to systemic TLR ligand. This may determine their migration
and ability to induced T cell responses. These new of human DC biology will not only
affect the strategies of immune therapy but also the conceptual framework of the human
immune system.
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STUDIESOF HUMAN DENDRITIC CELLSSUBSETS.
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Institute, Mater Public Hospital, Raymond Terrace, South Brisbane, Queensland 4101, Australia

Introduction: Research on human dendritic cells (DC) differentiation, migration and
antigen presentation is largely limited to in vitro assay and reconstitution of human DC in
experimental animals provides a mean of resolving these limitations.

Method: We developed a NOD/SCID-huHSC chimeric mouse model, which allowed
development and migration of human CD11c+ (myeloid blood DC, MDC) and BDCA2+
DC (plasmacytoid blood DC, PDC) from transplant cord blood CD34+ cells. Eight weeks
post transplant human CD45+ cells accounted for 90.7 3.4% of bone marrow (BM),
39.4 11.4% of periphera blood (PB) and 68.4 8.8%, spleen nucleated cells. Human
MDC accounted for 0.3%-1.1%, 1%- 7.7% and 0.4%-4.4% and PDC for 2.3%-6.5%,
1.3%-17% and 1%-5% of human CD45+ cellsin murine BM, PB and spleen, respectively.
During migration from BM to spleen, both human MDC and PDC underwent progressive
maturation as assessed by HLA-DR, CD86 and CD40 expression. Human DC generated in
the huNOD/SCID chimeric mice were functional as they were able to respond to microbial
products (LPS, poly I:C) by producing inflammatory cytokines (IL-6 and IL-12) and
induce proliferation of alogeneic naive CD4+ T-célls.

Conclusion: The ability to generate functional human DC subsets in the huNOD/SCID
chimeric mouse model will provide major experimental opportunities for studying DC
biology in inflammation, cancer and transplantation.
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EVALUATION OF TELOMERASE ACTIVITY IN CULTURED DERMAL
FIBROBLAST AND KERATINOCYTESIN VITRO

Lynette C*, Hamizah A%*®, Aminuddin BS** , Mazlyzam AL*® Angela Ng MH*,
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Introduction: Reconstruction of tissue engineered skin requires large number of young
and actively dividing cells. Previous studies suggested that telomere length and telomerase
activity are involved in aging and immortalization of cells. Telomere is a hexameric repeat
sequence that exists in chromosome ends and protects the ends from degradation or fusion.
Telomeraseis a cellular reverse transcriptase that synthesizes telomeric repeat sequences at
the end of eukaryotic chromosomes.

Objective: The objective of this study is to measure the telomerase activity of cultured
dermal fibroblast and keratinocytesin vitro.

Methods: The samples used in this study are human skin from patients, with age
ranges from 9 to 69 years old. Each sample was cultured from zero passage, Po, until sixth
passage, Ps. The telomerase activity was measured using Telomeric Repeat Amplification
Protocol (TRAP). Comparisons for cultured dermal fibroblast and keratinocytes were made
between number of passages, that is Py P; Ps and control (fresh digested cells); and
between age groups of below 40 and above 40 years old.

Results: The result shows that telomerase activity is positive in the Py and the
controls, but negative in the P; and Ps of the fibroblast. Our findings also show that
telomerase activity in samples from the age group below 40 is higher than that obtained in
samples above 40 years old for both Py and the controls. Telomerase activity in
keratinocytes decreases with serial passage but is relatively higher in samples from the age
group below 40 as compared to those above 40 years old.

Conclusion: Therefore this study concludes that telomerase activity decreases with serial
passage in vitro.

Acknowledgement: This study was supported by 06-02-02-003 BTK/ER/002.
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Nur Adelina AN*®, Chua KH*?, Aminuddin BS**, Jeevanan J*3, Ruszymah BH|*?

Department of ‘Physiology and “Otor hinolaryngology, Faculty of Medicine, Universiti Kebangsaan
Malaysia, *Tissue Engineering Laboratory, Hospital UKM, “Ear Nose and Throat Consultant Clinic,
Ampang Puteri Specialist Hospital, Malaysia.

Introduction: Tissue Engineering is a manmade process of forming functional tissue
replacements using cells incorporated into biological carrier structures, the so-called
matrices. Since airway epithelium serves as an interaction surface between the organism
and the harsh environment, its normal physiological function is vital for the host well
being. Studying the expression level of important genes of the respiratory epithelium is
important to ensure the right cells are used at the right time to reconstruct a piece of
functional engineered tissue as a replacement for the injured tissues. We investigated the
gene expression levels of CK 18, marker for ciliated and secretory epithelia cells, CK 14,
marker for basal cells, Ki67-proliferation marker and MUCS5B-marker for mucin secreting
cellsin the cultured respiratory epithelial cells.

Methods: Research approval was obtained from UKM research and ethical committee
meeting prior to research works. Human nasal turbinate was cultured using two techniques
(1) our laboratory developed co-culture technique, and (2) existing established dispase-
dissociation technique.

Results and conclusion: Better gene expressions were observed using co-culture technique
compared to dispase dissociation technique. We found that cells cultured using co-culture
technique produce superior quality respiratory epithelial cells as compared to established
dispase dissociation technique.

Acknowledgement: This study was funded by IRPA Grant 06-02-02-003 BTK/ER/022
Faculty of Medicine Universiti Kebangsaan Maaysia.
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Introduction: Cultivation of corneal epithelia cells using feeder layer culture system have
been employed by many researchers for corneal reconstruction. The utilization of feeder
layer cells with fetal bovine serum could not exclude the potentia risks of transmitted
diseases and variability of serum composition.

Objective: This study was conducted to explore the feasibility of culturing corneal
epithelia cells in serum-free and feeder layer-free culture system with regard to the cell
morphology, growth kinetics and immunocytochemistry of the rabbit Peripheral and
Central corneal epithelia cells (CEC) in seria expansion.

Method: Isolated CEC from Peripheral and Central regions were culture expanded
until three passages following initial culture in basal Epilife medium supplemented with
Human Corneal Growth Supplement (HCGS). CEC morphology was examined daily with
cell count and viability recorded at each passage by trypan blue exclusion test. Growth
rate, number of cell doublings and total cell yield were measured and compared in each
passage. Corneal epithelial specific cytoplasmic protein  was verified by
immunocytochemistry using cytokeratin K3 antibody.

Results: Peripheral CEC were able to retain compact and small cells morphology
throughout the culture period. Central CEC demonstrated a more heterogenous
morphology with abundance of large, squamous cells and showed senescence earlier in
culture. Peripheral CEC exhibited a greater proliferative activity demonstrated by higher
growth rate at passage 1 (p<0.01), cumulative cell doublings and total cell yield (>600%)
compared to Central CEC. Both Peripheral and Central CEC expressed corneal specific
marker cytokeratin K3.

Conclusion: CEC can be serialy expanded in serum-free and feeder layer-free culture
system with Peripheral CEC showed greater proliferative capacity while retaining its
corneal epithelial phenotype.

Acknowledgement: This study is supported by IRPA grant; 06-02-02-003 BTK/ER/022,
Faculty of Medicine, UKM and Hospital UKM.
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Introduction: Hypertrophic scar (HSc) is characterized by excess collagen synthesis and
deposition of fibroblasts in wound. Other than fibroblasts, epidermal factors derived from
keratinocytes may also play a vita role in the process of hypertrophic scarring. This
present study serves the comparison between the growth characteristics of keratinocytes
from normal and skin tissues.

Objectives:.  To determine the comparative growth characteristics of keratinocytes from
normal and hypertrophic scar.

Method: Keratinocytes from the epidermal layer were released by incubation of the
epidermis using 0.25% trypsin-EDTA at 37°C in 5 % of COZ2. Dissociation of cells was
stopped by adding soybean trypsin inhibitor (10 mg/ml in D-PBS) and centrifuged at low
speed at room temperature. Keratinocytes were seeded at 1x104 cells/ 25 cm? flask in 5
mL of EpiLife ® Medium (Cascade Biologics, Inc). Flasks were incubated for 1, 4 and 7
days. The viability of primary cultured cells was then determined using trypan blue dye
exclusion, and the cells were counted using hematocytometer.

Result: Mean cell count for HSc keratinocytes (HSEK) from first patient on day 1,
4 and 7 were 1x10* cells/ml, 3.9x10° cellsml and 4.4x105 cells/ml respectively. In
contrast to HSEK, mean cell count for normal keratinocytes (NHEK) on day 1, 4 and 7
were 5x10" cells/ml, 5.8x10° cells/ml and 13.6 x10° cellsml. Mean cell count for HSEK
from second patient were 3.3 x10* cells/ml, 5.83 x10° cells/ml and 10.1 x10° cells/ml
meanwhile the mean cell count for NHEK were 3.75 x 10* cells/ml , 6.00 x10° cells/ml
and 8.7 x10° cells/ml.

Conclusion: Keratinocytes cultured from normal skin (NHEK) achieved higher cellular
viability compared to hypertrophic scar (HSEK). However, more details need to be
gathered to verify this comparative result in future.

Acknowledgement: This study has been supported by Fundamental Research Grant
Scheme (FRGS) — 203/PPSP/6170019.
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Introduction: A primary culture is the initial culture set up directly from body tissue.
Many specialized cells have been developed and tissue culture technology has contributed
greatly in major branches of medical research.

Objective: (1) To establish the primary fibroblast skin culture obtained from consented
donor and (2) to assess the growth characteristic of primary fibroblast.

Methods: The primary fibroblasts were dissociated from consented patients using
enzymatic digestion techniques. The exclusion and inclusion criteria for samples selection
were followed. Fibroblast were cultured in DMEM Medium supplemented with 10 % FCS,
1% antibiotics at 37 °C in 5% CO,. The cell characteristic and growth cycle was evaluated
by counting a series of cell concentration. The effect of passage number on cell division
was done by counting the cells after each subculture process. Morphological assessment
was studied by observation and image analysis using inverted microscopy.

Result: Morphologically, fibroblasts have a branched cytoplasm surrounding an
elliptical nucleus having 1 to 2 nucleoli. Initialy, fibroblast appeared rounded and shining
cells observed floating in suspension. After three days of cultured, rounded cells start to
attached and spindle shape of fibroblasts detected. The assessment of growth cycle shows a
sigmoidal pattern of proliferative activity that reflects adaptation to culture, environment,
physical substrate and nutrient supply. Result shows that cell division decreased with an
increase in the number of culture passage.

Conclusion: The culture parameter clearly demonstrated the characteristics and growth
cycle of established cells. Thus further research was important for possible usage of cell
culture technology in clinical settings.

Acknowledgement: This research is supported by the grant (No.. 03-03-01-0000-
PR0071/05) of Intensified Research in Priority Area (IRPA), Maaysia
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Introduction: Human Epidermal Growth Factor (hEGF) is a single-chain polypeptide
consisting of 53 amino acids with molecular weight of about 6,200 daltons. The six
cysteine residues in the sequence of hEGF form three disulfide bonds, which determine its
biological activity. hEGF is a potent stimulator of epithelial cell, endothelial cell and
fibroblast proliferation both in vitro and in vivo, and this results in its potential as a healing
agent for the treatment of various wounds such as skin and cornea. The study on biological
activity of hEGF expressed in Escherichia coli is most important to confirm that it is
completely identical to the authentic protein and standard hEGF.

Objective: To determine the in vitro proliferative effects of hEGF expressed in
Escherichia coli on cultured human dermal fibroblasts.

Methods: Normal Human Dermal Fibroblasts (HDF) was supplied by Helix Biotech,
from Cell Applications, Inc. MTT was used to determine the bioactivity of hEGF on
monolayer cultures of HDF. The samples and standard hEGF were serially diluted (10-fold
steps) with the basal medium. HDF at density of 1x 10* cellsml was seeded on 96-well
tissue culture plate. Incubation at 37°C and 5% CO, for 24, 48 and 72 hours was followed
by addition of 10 ul/well MTT solution dissolved in PBS. Absorbance at 570 nm was
measured using ELISA Reader.

Result: Incubation at 24, 48 and 72 hours of human dermal fibroblasts with hEGF
expressed in Escherichia coli showed similar bioactivity with standard hEGF. From the
graph of percentage of growth against various concentrations of growth factor, the number
of viable cells was increased with increased concentration of growth factor.

Conclusion: The results suggested that hEGF expressed in Escherichia coli
demonstrated similar biological activity which stimulated proliferation of human dermal
fibroblasts as compared to standard hEGF. Therefore, it may be concluded that hEGF
expressed isidentical to the authentic hEGF protein.
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Introduction: Bovine pericardium (BP) tissues have been used in various clinical
applications such as in cardiac surgery and neurosurgery. In the present work we studied
the cytocompatibility of locally produced bovine pericardium.

Objective: To evaluate the in vitro cytotoxicity effect of BTR Lyolemb using primary
normal human dermal fibroblast (PNHDF)

Methods: BTR Lyolemb is a bovine pericardium processed in National Tissue Bank,
School of Medical Sciences Universiti Sains Malaysia, had been used in this study. BTR
Lyolemb was equally cut into 3mm x 3mm of sizes and subsequently assayed on PNHDF
cultures at fourth passage via direct contact method. MTT assay (3-(4, 5-Dimethylthiazol-
2-y)-2,5-diphenyltetrazolium bromide) was implemented as the cell viability assay.
Results obtained relative to negative control using low density polyethylene (LDPE).
Percentages of cell viability were grafted against 24 hours, 48 hours and 72 hours post
treatment.

Results: There is neither enhancement of cells growth nor reduction in the number of
cells. Cells growth was found comparable to negative control using LDPE.

Conclusion: BTR Lyolemb is a non toxic biomaterial; however it did not promote cell
growth.

Acknowledgement: This study has been supported by 304 / PPSP. 615 00 20 ZZ 100.




POSTER/P24

PROTECTIVE EFFECT OF Centella asiatica EXTRACT ON 1-METHY L -4-
PHENYL 1,2,3,6 TETRAHYDROPYRIDINE INDUCED NEUROTOXICITY IN
AGED RATS

Kumar P*? & Dayanandan A*

'Department of Medical Biochemistry, Dr ALM PGIBMS, University of Madras, Taramani Campus, Chennai
600 113, India,2Human Biology Section, International Medical University, Kuala Lumpur, Malaysia.

Introduction: Reactive oxygen species (ROS) have been documented to play an important
role in ageing process. Increase in ROS production and imbalanced antioxidant defense
and repair mechanisms, which may lead to membrane molecular damage leads to cell death
during ageing and age related neurological disorders such as Parkinsonism.

Objectives:.  The present study was designed to investigate whether the extract of
Centella asiatica (CAE) enriched with antioxidants, when administered orally would
prevent 1-methyl-4-phenyl 1,2,3,6 tetrahydropyridine (MPTP) induced neurotoxicity in the
discrete brain regions of albino rats related with Parkinsonism.

Methods: Young and aged male albino rats of Wister strain were challenged with
neurotoxin-MPTP (20 mg/kg body wt, i.p, twice at 20 min intervals) and simultaneously
administered with CAE (300 mg/kg body weight/day, orally) for 21 days and estimated the
ameliorating efficacy of CAE on MPTP-induced neurotoxicity itself as well as age-related
alterations in antioxidant status, lipid peroxidation (LPO), protein-carbonyl-content (PCC)
and xanthine-oxidase-activity (XO) in discrete brain regions such as striatum and
hippocampus which are highly vulnerable to oxidative stress and an ultimate Parkinsonism.

Results: Aged and MPTP-challenged rats elicited a significant decline in the
antioxidant status and increased LPO, PCC and XO when compared with young rats, with
enormous change in MPTP-treated groups. Supplementation of CAE was effective in
reducing brain regional LPO, PCC and XO as well as a significant increase in the overall
antioxidant status. Thus, CAE by acting as a potent ROS scavenger exerted significant
neuroprotective effect and proved efficacious in protecting brain against age related
neurodegeneration and relevant disorders such as Parkinsonism.
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I ntroduction: Burn contracture is a serious problem occurring after full thickness
burn injuries involving major joints. Contractures involving a major functiona joint should
be released early and covered with full thickness grafts or a flap. In mgor burns, the
paucity of autologous tissues posses a magor problem. With the advent of tissue
engineering, artificial skin can be used to resurface large full thickness defects. Artificial
Derma Regeneration Template consists of bovine collagen with a glycosaminoglycan
layer covered with a silicone sheet. After revascularization of the dermal layer, the silicone
layer is removed and covered by either athin layer of skin autograft or application of CEA.

Case Summary: A 3 year old girl was referred with severe burn contractures
following 86% flame burns. The patient had severe contractures over both ankle joints and
right wrist joint. She had microstomia due to severe contractures around her mouth
opening which was released. She had bilateral lower eye lid ectropion which was
corrected. Release of contractures was done over her right wrist joint and left ankle joint
with insertion of K- wires to the fingers and toes. A 2 x 2 cm skin biopsy was taken from
her left groin for skin culture. Artificial Derma Regeneration Template (Integra) was
applied over her right wrist and left ankle joint. After 3 weeks the silicone layer was
removed and CEA was applied on the wound and covered with meek micro-skin autograft.
The wound healed in 9 weeks after CEA application.

Conclusion: Tissue engineering can play a vital role in the treatment of severe
burn contractures in major burn patients.
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Introduction: The knowledge of the culture growth phase is critical in designing cell
culture experiments. Cultures vary significantly in their properties between the lag phase,
the log phase, and the stationary phase. Cells that have entered the stationary phase have
greatly reduced its growth fraction, different in morphology, and generally tend to secrete
more extracellular matrix. It is important to take account the status of the culture both at
the initiation of an experiment and at the time of sampling. In this study, growth pattern of
human skin fibroblasts was established for future scheduling treatment and sampling for
various compounds cytotoxicity and proliferation studies.

Objective: To study the human skin fibroblasts growth pattern

Methods: Fibroblasts were isolated from skin samples obtained from routine plastic
surgery procedure where was to be-discarded. To get the growth curve, culture was set up
in 96-multiwell plates. 0.2ml F12:DMEM (1:1) medium was added to each well with the
initial seeding density 10%cells/cm?. All cultures are kept in a humidified CO2 incubator at
37°C and 5%CO2. The number of viable cells was determined by MTT assay at daily
intervals until they reach plateau phase. Medium was not replaced by fresh medium
throughout the culture.

Results and Discussion: The construction of a growth curve above enables the
measurement of a number of parameters that found to be characteristic of fibroblasts under
the given culture condition. The culture has shown a 2.5 days lag period, the population
doubling time (PDT) of 2.8 days (time taken for fibroblasts to increase twofold) and the
saturation density of 7x10* cells’cm?. Saturation density is difficult to measure accurately
as a steady state is not easily achieved during the stationary phase. Note that the term
‘stationary’ does not imply the compl ete cessation of cell proliferation.

Acknowledgement: This study was supported by Tissue Engineering Laboratory,
Hospital Universiti Kebangsaan Malaysia and UTM/UPP 75127
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Introduction: Fibrinisaspecialized extracellular matrix protein involved in the clotting of
blood. It forms a haemostatic clot with entrapment of platelets in spontaneous tissue repair
via polymerization of fibrinogen in the presence of thrombin. In surgery, fibrin glues and
fibrin gels have been used intensively for its clinical role as tissue adhesive to improve
hemeostasis, improve tissue handling, and achieve rapid wound healing. In this study,
fibrin of human plasma derivative serves as a delivery vehicle for loading cultured human
osteoprogenitor cells into the biomateria as well as a provision of fibrillar and viscoelastic
character to the matrix. A new composite is obtained by incorporating autologous fibrin
sourced from human plasma with cal cium phosphate ceramic granules.

Methods: Scanning electron microscopy was conducted to observe the differences of
cell morphology in response to the respective biomaterials: (1) fibrin-TCP/HA (tricalcium
phosphate hydroxyapatite) composite, (2) TCP/HA granules, (3) fibrin-HA
(hydroxyapatite) composite and (4) HA granules. In vitro cell-fibrin & calcium phosphate
ceramic constructs were fixed with 2.5% glutaraldehyde in 0.1M sodium cacodylate buffer
and post-fixed with 1% osmium tetroxide (OsO,4). Three washes in 0.1M cacodylate buffer
followed suit after each fixation steps. Samples were dehydrated through a graded series of
acetone dilutions and further dehydrated in critical point dryer. The dehydrated samples
were coated with gold in a sputter coater and examined by scanning electron microscopy
(SEM).

Results: Our SEM findings had revealed with additional fibrin to the cell-ceramic
granules showed consistency of cellular response on every constructs received, while cell-
ceramic granules show inconsistency of cellular response. In-vitro fibrin incorporated cell-
ceramic constructs showed large amount of cell spreading and secretion of collagen in
parallel strands which is distinguishable from fibrin network. In the absence of fibrin, only
one out of three constructs with large amount of cells populated area were found with
matrix secretion and individual cell spreading on the substrate. No striking differences in
cellular response were observed in between the two types of biomaterial tested, TCP/HA
and HA. Instead, the inclusion of fibrin in the constructs showed consistency of cells
behaviour while disparities of cells' behaviour in the absence of fibrin.
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Introduction: It has been reported that the sympathetic system (SNS) is involved in the
actions of angiotensin Il (All).

Methods: We surgically denervated the left kidneys and removed the right kidneys of
7 rats, and performed a sham left kidney denervation plus right nephrectomy in 7 control
rats. Saline or saline + All (50 ng/kg/min) was infused 1V into these pentobarbitone
anaesthetized  rats; urine was collected via a urethral catheter, glomerular filtration
(GFR) and effective rena plasma flow (ERPF) were measured by the clearance method,;
urine Na' by flame photometry, mean arterial blood pressure (MABP) via an arterial
catheter, and right rena noradrenaline (NA) by the method of Early and Leonard (1978).
Differences were evaluated statistically using Student’ s t-test.

Results:
Baseline values were:

Sham denervated denervated P
MABP mmHg 108 112 NS
Plasmarenin
(pmol All/mi/hr) 6.9 4.5 <01
renal [NA] ng/gm 284 80 <.001
Thus the left kidney was successfully denervated.
The percentage changes induced by All were:

Control denervated P

(sham denervated)
urine Na® excretion -35 4.7 NS
urine flow -30 -40.9 NS
GFR -0.28 -0.41 NS
ERPF -0.60 -0.96 NS
MABP +14.4 +9.6 <0.05

Conclusion: These results do not support the concept that the renal actions of All depend
upon the presence of the renal SNS. It is believed that denervated kidneys become re-
innervated, but the mechanisms involved are not fully understood.
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Introduction: Nowadays tissue engineering technology is used to repair wound and also
as a treatment for diabetic ulcers and burns. Expression of various proteins during this
healing process is an important factor to ensure the wounds or burn defects are
progressively repaired.

Objective: The am of this study was to investigate protein expression especialy at
basement membrane zone and transmembrane glycoproteins during skin remodeling by
using autologous bilayered tissue engineered skin transplanted onto the nude mice.

Methods: Keratinocytes and fibroblast cells were cultured at three passages and
seeded in human plasma derivatives as a biomaterial until polymerization. Then the
construct skin was transplanted onto the nude mice for 5, 15 and 30 days. The entire
samples were harvested and fixed in 4% paraformaldehyede for 2 days. This study was
carried out by using immunolabelling technique to evaluate the expression of desmoglein 3
(Dsg 3) as amarker of transmembrane glycoproteins at desmosomes, collagen type iv and
collagen type vii as a marker for lamina lucida and anchoring fibrils at basement
membrane zone respectively. All these proteins play an important role at the early stage of
skin remodeling.

Results and Discussion: From the result obtained, its shows that collagen type iv and
collagen type vii were expressed after day 5. However, after 30 days, both the collagen
type iv and collagen type vii became more dense. In addition, Dsg 3 eshibited an excellent
illustrating presence of desmosomes at the stratified layer after 30 days transplanted onto
the nude mice. In conclusion, autologous bilayered tissue engineered skin showed
prominent proteins expression during skin remodeling.
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