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ABSTRACT

Destruction of joint cartilage is the major outcome of arthritic diseases such as
osteoarthritis (OA) and rheumatoid arthritis (RA). Articular cartilage contains
chondrocytes embedded in an avascular matrix which composed of primarily of type
II collagen, hyaluronan (HA) and the proteoglycans, aggrecan. Arthritic chondrocytes
secrete the proinflammatory cytokine, interleukin-1 (IL-1B), which stimulates
chondrocytes to secrete the matrix metalloproteinases (MMPs), is a key event in the
irreversible breakdown of cartilage matrix via digestion of type II collagen and the
consequent release of proteoglycans from the cartilage lead to destructive joint

diseases. Compound able to inhibit the effect of IL-1 on cartilage matrix degradation
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may well have therapeutic activity in arthritic disease. Dregea volubilis, is a Thai
medicinal plant that has been shown to possess a potent anti-inflammatory activity,
was investigated the chondroprotective property. D. volubilis was extracted into 4
different solvents (hexane, ethyl acetate, acetone and methanol), then each fraction
was co-cultured with IL-1 in porcine cartilage explant, then investigated the release
of sulfated-glycosaminoglycan and HA, and uronic acid remaining in cartilage tissue.
In the initial results, the ethyl acetate extract showed the highest chondroprotective

effects on IL-1B-induced cartilage degradation compared with the others extracts.

Further study, Polyoxypregnane glycoside (PPG) was identified as the
active compound which purified from the ethyl acetate extract of D. volubilis.
The chondroprotective activity of PPG at the molecular level was then conducted.
Human articular chondrocyte was co-treated with IL-1p in the present and absence of
PPG. The expression of anabolic markers (aggrecan, SOX9, type II collagen and
TIMPs), catabolic markers (aggrecanase, HASs and MMPs), phosphorylation of
mitogen-activated protein kinases (MAPKSs) and nuclear factor kappa-B (NF-kB)
signaling pathway were determined by RT-PCR, real time RT-PCR and Western
immunoblotting, respectively. PPG at the concentration rang of 6.25-25 uM was
found to significantly suppress IL-1B-induced expression of catabolic markers, while
reversed the effects of IL-1B-inhibited expression of anabolic markers in dose
dependent manner (p<0.05). There were consistant with the protein products of those
genes analyzed in the culture media. The mode of action of PPG was likely mediated
through inhibiting expression of MMP-1, -3 and -13 via NF-kB rather than MAPK.

PPG decreased phosphorylation of IkB kinase and IxBa degradation induced by
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IL-1B. Furthermore, PPG was found to reduce IL-1B-activated NF-kB p65
translocation into the nucleus. These revealed the chondroprotective activity of PPG
against IL-1B-induced cartilage degradation by suppression of MMPs synthesis, while
elevation the cartilage matrix synthesis. This study shows the beneficial use of PPG as

the nutritional supplement for maintaining joint integrity and function.



viii

A

3 a2 a d = @
‘ﬁﬂ!ﬁﬂﬂ’ﬂlfﬂ‘l’!‘wuﬁ mﬁzumiwqwmﬁuazm'mnﬁ)aauqmsmﬂmaqamm

o v A A ax s
FA1ITEANAINNTIINAUATDUIAADUNUABDLULUNUDABUUBDILY AR

N32ANBOURIT0
Y A v a Jda a
RN WYBATIAY dNTOIN
Sayan IMnmansguRiuie (3uai)

A = a a é
ﬂm%ﬂiiuﬂﬁ‘i’lﬂiﬂ‘ﬂn‘i’lﬂ]HW‘Hﬁ

@ S Aa s 1= @
. A9 “lJﬁ“b’fgW AINIAAF 21158NUT N IMaN
an o s (= [
M. AT, ATITIU ’éNﬂllcleJ 219159NU5 115
= a s (R 1
AT. WINTTU Iﬂ‘ﬁ%ﬂiﬂJ 219159NU5 15
o 1
UNANED

A 1 a 9 J a A a d? Y F a ]
ﬂﬁ!ﬁ@ﬂﬁﬁﬁlm@ﬁﬂi$@ﬂﬂ@uW’Jﬂl@LﬂuWﬂTﬁﬁﬂWWﬂlﬂﬂﬂluiuEjﬂ’)ﬂiﬁﬂ"’llf) 1IN I¥U

F) A 9 A o [ a 9 o dy A A v A (=
Isatoidow ae Tsadodouoniay Iﬂﬁlﬂﬁgﬂﬂ@@uN’Jﬂl@ﬂﬂlﬂutu@kﬁlﬂlﬂﬂﬁwuﬂUllJiJ

Y A dy =\ J Jd = a A 1 1 a 9 Y
I UDANUAYN LLazaJwaaﬂauiﬂhlcmLwawumﬂmagmﬂu ﬂigﬂﬂﬂﬂuwﬁl@ﬂigﬂﬂﬂﬂ’lﬂ

[

= t:'o A a d’ =
asd luanaddingie  aeaawsustan 2 leerglavuu  waz  Tus@lelnauau

9

a = 14 o FVA 9 M d A a Ia A A A
silauoanauau waanouIa lad ludihelsadeazrasas lalalail Ao duwaesalnn siad

Y d

A Y B ] s @ o a < ~ o
1 um %Qﬂizsﬂuclmcﬁaaﬂmﬂﬂhlcmﬁmmu”l%mumﬂ%mmiﬂﬂsmuﬁ NNUINIAY

ADAA NI dawaliumsaatsTisa e lnauauaiuan



F4
wldamnsageunandiuvenszgneourido la uaznane1FanImves Isadedu
Y] z ~ [ o’z’ = a Ia A A A = 9
astuasnawnse ldudsgnivesdumesainu wiiad 1 ey

1 a 9 FU S I A Aa [ P Y
aAMIAAILNTZNBOURITD 1A mhzidlumadenialumssnudihelsade

d'd Q‘{SI [
ayulns Inehiimsseaugnidumsonay
= va Y d' 1 a 9 qexl dyd 9 =
wazauladnuiguantiaanumsideondalsves nszgneouidveluaietiae dunIemInasy
Tagtianaiadiediiiazats 4 wialdun @y eFaeFn oxdlay  uazusIuoa
Zo. 2, o 2 DAy D e e
nminhueazsuaia linaaousu FunszgnoaurIvenylunasanaasIs Wi

a Ja a A A =~ 9 g Y '
BUBDIAINU FUAN 1 UA AMNWANIT NAADIUUBDIAUNUI

Y 1
Fuanawiaediandmisnanmsaaisves nszgnoouiite laanige

[

A A o Y Y ax = 9 A .
HeAATIZH IASeE s NAAT MUl NU a5 fUAD polyoxypregnane glycoside (PPG)
&' = Q‘f [ 1 a Ja a a d‘ = 4
uazmaﬁﬂmqmﬁ1u5zﬂu1mgaqamaq PPG &9 9UWDIAMNU FUAN 1 UM 11&&5@@1
4 4 a v dy 9
ﬂﬂuiﬂ"lc]fﬂlliéklﬂ Iﬂﬂ@]ﬂ@?ﬂﬂﬁllﬁﬂﬂ@ﬂﬂﬂl@ﬂG]’JTNGKEU’ENﬂ]iﬁiN (aggrecan, SOXO9, type II
o 1A
collagen and TIMPs) HATAVNFUDINITEAAY  (aggrecanase, HASs and MMPs)
dy ' a g 1w J A . . .
HINTERNDOUNIUD  NITEN q;aunmmﬂ“luwaamu mitogen-activated  protein  kinases
(MAPKSs) e nuclear factor kappa-B (NF-KB) NATOUAIIT RT-PCR, real time RT-PCR

118¢ Western immunoblotting MUY MAHANTNAADINYIN ANUTUTUYEY PPG 5814

4 = a Ia A A A ~ 9 A Y Y 4
6.25-25 "liJIﬂiillﬁﬂi TWTDAAHNTUVIDUADIAIAU - BUAN 1 UM wﬂizquimcﬁaa

D.

Y 1 J § 1 a [y = a Ia A a
ﬁ%}"I\W]’JTN%"U’OQﬂﬁﬁﬂ"lfl!,ﬁ’f)ﬂigﬂﬂﬂﬂuﬂ’l%ﬂ HASHANUONTUDIDUADIAIAU BUAN 1 'ﬁgﬁ

]
(Y J 1 A o [

A Y 9 g dy 9 di’ 1 a 9 Y o aa
N Uﬂﬂiﬁl“]ﬂﬂﬂﬁﬁ}ﬂﬁiﬁ JINFUBINTAINUDNTEANDDUNIVD "I,ﬂ@EJNllLlEJﬁ"I UNNADN

v J

Y
(p<0.05) FUWUTAUMIUaAIeeNUedEY uazllsAumudsy wennndudinuiinalnms



Qd % oa/’ 4 a 4 a 1
P9NONTV0d PPG lumsdudamsuaneenveaeu lydmnindumls 1same yiiah 1, 3
[ 1 a Y] 4
uay 13 /IUNIY NF-KB 110071 MAPK Iae PPG iiwa laamsdureamialdiueou la
. ! Y A A 1Y S Yy 9 a Ja a
IKB kinase dawalaamsaaioues IKBOL iHoeunuisadangnnszdualedumesalnu
a d' =~ 9 =\ 1 =3 [ 1 9 1a =
FiaN 1 DA 1He0819Re7 uazdainuydn PPG a1msnaansingiinasdvyod NF-KB p65
Y 9 A A d? A =) @ VoA Y 9 a Ia A A A ~ 9 =~ 1
amuaNududuiIuoMsuiunguinizAuAIsdUnoIaIAY yian 1 TA1 18908
= qul Yy I K Y A £ 1 ) 9
RgINANANINARININLALEAI AU RAYDY  PPG  Farezauisorimnladlu

HanN RS U IMNS MBI NYIBAAdATIMIIToNAA10UDINTZYNBDUAITD 14



