40CH O] E
‘S| BT 3t AIRY

(212 o] o|a|x)) EX Mo 7|58871710|E 2020.09




40CH O] 35 E O]y
Sy B ot Al

=
e
o
re
riy
I =1
|15
r
oy
rks
riy

Lt 23 A

o

t

w3to] e} do] 44517 Wol WHHWA F4HoS HYY Wb} Uehirls
gt B3 HE S HE AR HE wskE sk, 58 42 S50l

E3E WA dFUSLE Qs dFo &40] dojuA viEmEs HEAE Hol
SEETNAHUA A= 2o wio = o]ifo] H7]A FHrt 404 o] FolA 90% == HAH
&30 2 EF/4d WSS Ho|A|gt o] F 30% PLTto] F4-E HolA Hrt

AAEAZ)1F(World Health Organization, WHO)9A = SHEYES 55 9 7|54
Aol = Qs AgaEol FolE 2T £t ofzt &3 FE7 9 497 59 SA4 4
4 HAH EAE op7|ohz Ago® Hosta glor, oA ki 719 FAH &4o]
S aAgog BT ot

= H|

pops S
4+ I+ 7HO| S + 4 2+ +2+2) 131 0| K|




5+3| K| H[122 M35 2008 Journal of Korean Arthroscopy Soc.
Volume 12, Number 3, October, 2008

Fifet A5 HZEEYLILE)




LAl CF SHLHEO| HZ
A 51 O
DAME| B2

A
re
>
—
0=
o
AL
I

Mo E

- mdHe 42 AdF F+x9 EAF(superficial
zone) | 7Vl A= T4 F7 ©) Y HeE] = ¥)EF (torsion)
E= A (shear) ol &3l dojytar QFoll= 3t 417
4 HEZzIe] gl= A 54 uliel dF3t F(sub-
chondral bone)7Hx] A=A o2 AF &42 A54H
= 9o 4 glo] A T8 v Wk o)’ dF
B A4 7] HAF Al eF 60%00A LA=E]H grade 11,
Vo] &5 542 398 AEL oF 5%~20% Ax o' A
T o7 w2 50 A E A A 5EA] 43 54

LY
g
SL
= =

3| X| 159 O] X|




LIOIJt 45 S0i=
MILH i”.E.%.lJHg

=X : THE JOURNAL OF BIOLOGICAL CHEMISTRY, Vol.274, No.22, Issue of May 28, pp.15892-15900, 1999




LMEs+r

LIODI E== E0HEES

HILH 2E20IZ!

(40CH OI=)

re o
Y ox

16 -
14
[ ]
12 ,.
10 | %oy

Rate of sulphate incorporation
(nmoles sulphate/h/g wet wt.)

= bkt o = 20

o

[

-
&y
“-.
:.'.

[ ]

01 20 30 40 50 60 70 80 90 1040
Age (vears)
Fic. 5. Age-related changes in the rate of sulfate incorporation

by full-thickness samples of normal human articular cartilage.
Trinlirata samnlas of fall.danth rartilama warae ahtainad fram Snaemal

HEE AZO| A S WEO ot Zitd = S50 o

=1,

e re

tigated a very limited age range, or they were primarily aimed
at describing the changes in the osteoarthritic femoral head
cartilage and suffered from the design flaws highlighted in the
Introduction. Sophisticated methods have also been developed
to enable the chondroitin sulfate chain size and the number of
chains/protein core to be determined and major changes in
these parameters in bovine cartilage were identified (25). In
the study described here, no attempt was made to determine
the size or number of chondroeitin sulfate chains at different
ages, but it is clear that changes in these parameters do occur
in human articular cartilage (4). It iz therefore likely that the
physicochemical properties of aggrecan are influenced by these
structural events.
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Chondroirin sulfate is a glycosaminoglycan, a type of polysaccharide thar is present in

the cartilages, skin, blood vessels, ligaments, and tendons of the body [14]. Chondroitin
sulfate is mainly used for the treatment of ostecarthritis due to its anti-inflammatory
acrivities [14,15]. Besides, biological activities have established regarding the improvement
of lipid/glucose metabolism, anti-atherosclerosis, antioxidant, and anti-apoptotic effects
[16-19]. One of the major sources of chondroitin sulfate is shark cartilage. Recently, it has
become necessary to replace shark cartilage-derived chondroitin sulfate (CS) because ofthe
prohibirion of the caprure and killing of sharks [19,20]. Therefore, several studies have made
attempis to extract chondroirin sulfate from various sources, including cartle, pigs, chickens,
and sea cucumbers [19,21]. The skate (Rafa Kenojei) is a commonly found fish species in the
northwestern Pacific Ocean, Korea, Japan, China, and possibly elsewhere. Only the filler of
the skate is consumed due to its unique odor; the remaining parts (e.g. skin, cartilage, and
bone) weighing about 309, are discarded [22]. We previously investigared the protective
effects of skate cartilage extracts containing chondroitin sulfate (SCS) in lipopolysaccharide
(LPS)-induced liver damage [18]. However, it has not been studied whether SCS could
alleviate hyperlipidemia-induced inflammation and oxidative stress in high cholesterol diet
(HCD)-fed mice. Therefore, the aim of the present study is to investigate the beneficial effects
of SCS on hyperlipidemia, inflammarion, and oxidarive stress in the LDL recepror knockour
(LDLR-KO) mice fed an HCD in comparison with the effects of CS.

Scapular cartilage in calves contains a
substance that inhibits the vasculariza-
tion of solid tumors (/). When this sub-
stance was infused into rabbits or mice,
no toxic effects were observed in the
animals, vet the growth of new blood
vessels toward implanted tumors (V2
carcinoma and B16 melanoma) ceased
and tumor growth stopped (2, 7). The
single factor most limiting to the further
study of this substance is its supply.
Cartilage is present only in small quanti-
ties in mammalian species.

It occurred to us that sharks may be a
potential source of this inhibitor be-
cause, unlike mammals, sharks have an
endoskeleton composed entirely of carti-
lage. Cartilage composes about 6 percent
of the shark's total body weight (4),
compared to less than 0.6 percent in
calves. In addition, some sharks are very
large, about ten times heavier than
calves.
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=X : By-products of Scyliorhinus canicula, Prionace glauca and Raja clavata : A valuable source of predominantly
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In the present work, we have applied a set of optimized processes in terms of
reducing production costs, to avoid solvents and pollutant technologies and to be easily
scaled up (Vazquez et al., 2013: Vazquez et al.. 2015).

The yields obtained (weight of CS in relation to weight of dry cartilage, as %)
revealed that head (6%) was the best substrate followed by fin (4%) and skeleton (2%)
in S. canicula but significantly lower than P. glauca (12%) and R. clavata (14%)

sources (Table 1). These results are interesting because they are materialy recovered
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The etymology of chondroitin sulfate reveals that chondroitin
sulfate (CS) is an anionic molecule carrying sulfate groups
abundant in cartilage (the greek word for cartilage is chondros).
Indeed, the main source for the isolation of CS is cartilage;
cartilage CS content is about 10-20% of dry weight. CS has
a ubiquitous presence in all animal cells and tissues as a
constituent of proteoglycans (PGs). CS is a glycosaminoglycan 6} 31 BEOITAY [2==ommy il i e
(GAG) and consists of repeating disaccharide units of glu-
curonic acid (GlcA) and N-acetyl-D-galactosamine (GalNAc).
The anionic character of the CS chains in cartilage PGs
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(e.g., aggrecan) contributes to the hydration of the tissue .
and its resistance to dynamic mechanical compression. Apart -
from the contribution of CS chains in matrix and tissue = roiAr .
organization, CS at the cell membrane usually functions as 23 J
receptor/coreceptor and participates in several structure-specific FaAATH e, [ = o= oo s (mucoS ). 44 QoM
interactions regulating a wide range of cellular events [1, 2]. SN HET| craat Zarstol Bt wA Al 2+ 2ue) [ o1F 0. B2 YA erie| fQlo] i1 02 St
i ojsict.
H=of ojgt 22[A0 TH0l= chondros & LI L. 2c
ac= © =20j2 82 5 F2E SUSIAIT ST oA 2 BH0) Lol FUAIR.
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Chondroitin sulfate is a glycosaminoglycan, a type of polysaccharide that is present in

the cartilages, skin, blood vessels, ligaments, and tendons of the body [14]. Chondroeitin
sulfare is mainly used for the trearment of osteoarthritis due to its anti-inflammarory
activities [14,15]. Besides, biological activities have established regarding the improvement
of lipid/glucose metabolism, anti-atherosclerosis, antioxidant, and anti-apoptotic effects
[16-19]. O ne of the major sources of chondroitin sulfate is shark cartilage. Recently, it has
become necessary to replace shark cartilage-derived chondroirin sulfare (CS) because of the
prohibition of the capture and killing of sharks [19,20]. Therefore, several studies have made
attempts to extract chondroitin sulfate from various sources, including cattle, pigs, chickens,
and sea cucumbers [19,21]. The skate (Raja Kengjei) is a commonly found fish species in the
northwestern Pacific Ocean, Korea, Japan, China, and possibly elsewhere. Only the fillet of
the skate is consumed due to its unique odor; the remaining parts (e.g. skin, cartilage, and
bone) weighing about 30%, are discarded [22]. We previously investigated the protective
effects of skate cartilage extracts containing chondroitin sulfate (SCS) in lipopolysaccharide
(LPS)-induced liver damage [18]. However, it has not been studied whether SCS could
alleviate hyperlipidemia-induced inflammation and oxidative stress in high cholesterol diet

I | — I (HCD)-fed mice. Therefore, the aim of the present study is to investigate the beneficial effects
* E—— of SCS on hyperlipidemia, inflammarion, and oxidative stress in the LDL receptor knockout
—]

(LDLR-KO) mice fed an HCD in comparison with the effects of CS.
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Public comment The guidelines report draft was disseminated for
public comment between September 4th and 18th, 2013, At the
conclusion of the public comment period, public responses to the
guidelines report were distributed among the OAGDG in order o
formulate an appropriate response. Consistent with the OAGDG's
prior procedures, it was determined that omission of any
research within the committee's original literature summary
criteria would necessitate a re-vote on the treatment for which
evidence was omitted. Additdonal evidence for balneotherapy
and chondroitin was brought to the attention of the OAGDG
during public comment, resulting in an update of the evidence
report and a re-vote on each of these interventions by the
OAGDG expert panel. To incorporate the new chondroitin

CS and other compounds, such as glucosamine,
have been used for medicinal purposes for over
40 years. CS is sold as over the counter dietary
supplement in North America and 1s a prescrip-
tion drug under the regulation of the European
Medicine Agency (EMEA) in Europe. CS has
raised many interests over the past decades as a
potential therapeutic against OA. CS is part of
the Osteoarthritis Research Society
International (OARSI) recommendations for
the management of knee OA [Zhang er al
2010, 2008] and of the European League
Against Rheumatism (EULAR) recommenda-
tions for the management hip and knee OA

pop16-1) OARS 21=)OARSI guidelines for the non-surgical management of knee 3665 O| X|
pop16-2) 40 O|& EHE AHZ AXH)Chondroitin sulfate in the treatment of osteoarthritis from in vitro studies to
clinical recommendations 3351 O| X|
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Glucosamine and Chondiroitin for Osteoarthriis = @ @O

What’s the Bottom Line?

How much do we know about glucosamine and chondroitin
supplements?
= We have some information about the safety and usefulness of glucosamine and
chondroitin from large, high-quality studies in people.

What do we know about the effectiveness of glucosamine and

chondroitin supplements?
©Thinkstock
= Research results suggest that chondroitin isn’t helpful for pain from osteoarthritis

of the knee or hip. 5
P Related Topics

Pain: Considering
Complementary Approaches

= It's unclear whether glucosamine helps with osteoarthritis knee pain or whether
either supplement lessens osteoarthritis pain in other joints.

What do we know about the safety of glucosamine and chondroitin (eBock)
supplements?
= Studies have found that glucosamine and chondroitin supplements may interact For Health Care
with the anticoagulant (blood-thinning) drug warfarin (Goumadin). Overall, studies Providers
have not shown any other serious side effects. Gomplementary Health

= Ifyou take glucosamine or chondroitin supplements, tell your health care Approaches for Chranic Pain

providers. They can do a better jeb caring for you if they know what dietary
supplements you use.

Chondreitin and Glucosamine -
Systematic
Reviews/Reviews/Meta-
analyses (PubMeo)

Chondroitin and Glucosamine -

What Are Glucosamine and Chondroitin?

Randomized Gontrolled Trials

https !/ www ncecib,nib gow/health/glucosamine-and-chondroitin-for-

osteoarthritishttps:/fuww,nccih,nib ,gowv/health/glucosamine-and-chondroitin-for-osteoar thritis
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