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ABSTRACT
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Osteoarthritis (OA) is the most common form of arthritis and affects millions
of people worldwide. Patients have traditionally been treated with non-steroidal anti-
inflammatory drugs (NSAIDs), but these are associated with significant side effects.
The phytochemicals from plants are the choice for developing drug for OA treatment.
The two type of Thai plants were selected, Alpinia galanga rhizomes and seeds of
Sesamum indicum. The chondroprotective effect was studied in short-term porcine
cartilage explant induced inflammation using interleukin-1beta (IL-1pB). The acetone

extract of A. galanga had the highest chondroprotective effect above other
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non-polar extracts. An active compound, para-hydroxycinnamaldehyde, was isolated
from this fraction. For S. indicum, the well-known active phytochemical, sesamin,
was focused for this study. It showed the chondroprotective effect in porcine cartilage
explant model. When compare the chondroprotective effect of these two
phytochemicals, the effective doses of p-hydroxycinnamaldehyde was higher than

sesamin about 160 times. Thus, sesamin was chosen to further investigate.

In long-term porcine cartilage explant, sesamin had ability to revert 1L-1f
effects on the degradations of extracellular matrix (ECM) molecules. IL-1p-induced
the releases of sulfated-glycosaminoglycan (s-GAG) and hydroxyproline from the
explants were significantly inhibited by sesamin. The molecular mechanism of this
ability of sesamin was studied, it was found that sesamin could decrease the
expressions of MMP-1, -3 and -13, which play a role on both PGs and type Il
collagen degradation, both on mRNA and protein levels. Interestingly, the activation
of MMP-3 might be inhibited by sesamin. Moreover, in human articular chondrocytes
(HACs), IL-1p signal transductions were inhibited by sesamin: p38 and JNK
phosphorylations in MAPK pathway and NFkB activation. The effect of sesamin was
further studied in papain-induced OA rats. Sesamin treament reversed pathological
changes in OA cartilage, which were reduction of the disorganization of chondrocytes
in cartilage, increase of the cartilage thickness, decreasing of type Il collagen and s-
GAG losses. Sesamin alone might increase type II collagen and s-GAG in cartilage
tissue of normal rats. The results demonstrate that sesamin efficiently suppressed

pathological processes in an OA model.



vii
3]
In addition, the additive effect of sesamin with drug used forg\dtﬁ%&&zm,
glucosamine-sulfate (GlcN-S) was also studied in short-term porcine cartilage explant

model. Sesamin showed the additive effect with GIcN-S to protect proteoglycans

degradation in IL-1p-induced-porcine cartilage explant.

Taken all results, sesamin could be a potential therapeutic agent for the

treatment of OA or at least as the complementary medicine.
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expression of cartilage genes [AGG and SOX9]

Effects of GIcN-S or sesamin or GIcN-S and sesamin on the
release of HA from cartilage explant

Effects of GIcN-S or sesamin or GlcN-S and sesamin on the
release of s-GAG from cartilage explant

Effects of GIcN-S or sesamin or GleN-S and sesamin on the

uronic remaining in cartilage explant

157

159

161

164

166

168



XXVi

ABBREVIATIONS
Au absorbance unit
BSA ‘ bovine serum albumin
CS chondroitin sulfate
EsCl cesium chloride
Cv coefficient of variation
DS dermatan sulfate
ELISA enzyme-linked immunosorbent assay
GAG glycosaminoglycan
Gal galactose
Glc glucose
GlcN glucosamine
GalNAc N-acetylgalactosamine
GlcA glucuronic acid
GlcNAc N-acetylglucosamine

GleN-HCI glucosamine hydrochloride



XXVii

GleN-S glucpsamine sulfate

gm gram

GuHCl guanidine hydrochloride

h hour

HA hyaluronan

HAC human articular chondrocyte
HABP hyaluronan binding protein
HRLE high performance liquid chromatography
HS heparan sulfate

H,S0, sulfuric acid

IdoA iduronic acid

IgG immunoglobulin G

IgM immunoglobulin M

K association rate constants

ky dissociation rate constants

K dissociation equilibrium constants
kDa kilodaltons

KS keratan sulfate



XXViii

L liter

M molar

mAb monoclonal antibody
pADb polyclonal antibody
min ' minute

ml milliliter

mg milligram

MW molecular weight
NaCl sodium chloride
NaHCO; sodium bicarbonate
ug microgram

ul microliter

ng nanogram

nm , nanometer

nmol nanomole

NSAIDs non-steroid anti-inflammatory drugs
OA osteoarthritis

PAGE polyacrylamide gel electrophoresis



XXix

PBS phosphate buffer saline
PG proteoglycan

pmol picomole

RA rheumatoid arthritis
RU resonance unit

rpm revolution per minute
s second

SD standard deviation

U unit

w/v weight by volume
w/w weight by weight

°C degree Celsius

Vit total volume

Xyl xylose

U unit

Uuv ultraviolet

\Y% volting





