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ABSTRACT 

Osteroarthritis (OA) is a degenerative disease of the articular cartilage, leading to a full­
thickness loss of joint surface. Other joint tissues also contribute to the pathogenesis of QA.There are 
two major goals ofOA therapy: 1) to alleviate the symptoms (symptom modification) and 2) to control 
the progression of the disease (structure modification). Although non-steroidal antiinflammatory drugs 
have been widely used to control OA symptoms, their effects on the progression of OA are uncertain. 
Therefore, a new class of therapeutic agents that possesses long-term disease-modifying activity has 
been introduced, such as glucosamine sulfate (GS) and chondroitin. GS is a salt of natural occurring 
amino-monosaccharide glucosamine. The pharmacological effects of GS include the stimulation of 
proteoglycan synthesis by chondrocytes (anabolic effects), and the inhibition of cartilage degrading 
enzymes (catabolic effects). GS also possesses antiinflammatory activity through prostaglandin­
independent mechanism. OA clinical trials have shown that long-term use of GS (1,500 mg/day) can 
delay the disease progression (changes in the joint space narrowing) and control OA signs and 
symptoms. GS is well tolerated and no severe adverse effects have been observed in GS treated 
patients. Therefore, GS may potentially be used in OA therapy as a specific drng to delay disease 
progression as well as to improve signs and symptoms of the disease. 
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(oral), 3,000 >Jn.tnn. (IM), LLa:: 
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LA£J..:J'lltl..:J piroxicam ~..:ia1ul11ajLn~~'j::uu 
"" d .loe< "" u 

°111'3L~\Jt.nl11'j Li.JtlLu'jtlUL'YltlU GS nu 

ibuprofen lurJ'lJ1u knee OA ~1'\JllJ 1 78 
\I 

viu wui1~ru1£.1.,,uoitl Gs l~~ni1 1~uii 
\I 

tJ~'jlnf'jLfl~~rn'li1..:i LAt1..:Jlun ai.J GS 6% • 
1 '· 8 ,,..,.J 

Lrn:: una>J ibuprofen 16% r~a'll1..:JLVIU..:J°l1 • 
Ln~~1nm'jl'lf GS LLa:: NSAIDs 1u'j::£J:: 

~ul~a1t111lu~1'j1'3~ 3 iim'j.,,~atlu 
1 y ') ".'I .J ~ .,j I V 

nf'j 'l1 GS L'Uf.Ju1tl°l1>JL')rttl'U 'l 'j'JiJm£J 
\I 

wui1mm')CJ1'lf GS lu~ll1u~iiilty111 
.J u 1 ... 'I .. 'I u 'I 

LOU101J'j::1JU l1'1L1tl'lJLCll1~ L 'jrt~U L 'jrt 
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.d " .. .J .. 
lll1"Hn1 2 r~atn~L~HJ~YILnVl'110 glucosamine sulfate 

tl101'j 

Epigastric pain/tenderness 
Heartburn 
Diarrhea 
Nausea 
Dyspepsia 
Vomiting 
Drowsiness 
Constipation 
Gastric heaviness 
Skin reaction 
Headaches 
Anorexia 
Abdominal pain 
Meteorism 
Somnolence 
Insomnia 
Edema 
Tachycardia 

3.48 
2.73 
2.48 
1.16 
0.99 
0.83 
0.83 
0.66 
0.50 
0.33 
0.33 
0.25 
0.25 
0 .1 7 
0 .1 7 
0.08 
0.08 
0.08 

.d ti.. .. " .. .J .. .r 1" .., 
Gll"fl~,, 3 L ''HJULYIUrnrntn~L~fHYILOVl'll'\..1'11001') '11 glucosamine sulfate nu placebo m1:: NSAIDs 

Adverse events (%) 
Study Glucosamine 

GS vs Ibuprofen 7 6 
GS vs Placebo10 6 
GS vs Piroxicam6 15 
GS v~ lbuprofen8 6 
GS vs Placebo9 16 

" 1 " 1 ".'I .J " .J' 'Hll.J 'lf GS tmu1UflLLVUJTU mi:: 
\I 

.J 1 ... " .J LtHN~1nm U'ltlr.J~tmhwma::cnutl1Lvrn 
\I 

"iutl'l::mu (powder for oral solution) ii 
aspartame tl'l::m1rn1tjvi1u ~~if u~~-H'lJ.J 
1'lflu~U1LI phenylketonuria cl1u GS 1u~tl 

m~~iJ lidocaine i.h::neiuei~ ~~l11iJ1'lftu 
" 

".'I ~u1LI arrhythmias, acute heart failure, 
11.J QJ I ti 

LLa::r.Jn'1~'1U11tll~~::LLW lidocaine 
" 

Placebo NSAIDs 
35 

10 
25 42 

16 
10 . 

L~ei~~1nu~hiiim'l~mfl~~~11iJ 
tlaa~J1mrn::tl'l::flnlin1w'lJei~m'l1i GS 

1 tn~n ~~ lijiJm'l'l::rn1u1~m~1ia1wru 
' 

L~n ~inm'l~nM11mtvr1n~at1~wui1 GS 

lij iJ r.J a Lauv! ti'l::uuau~u rl''H~ei m'l 1 l-1' uiJ 
' 

LLvlU~'lJ1~n1'l~Oli11 'UiJ'UMU ~~if um'l 1i 
' 

GS 1umy~&~~'l'ltl'H~ti1 l1'uiJUVJ'l~~~1'l 
' "' "' ti "i" .. .J1 .,... ti"' ... ... 

W~l'ltultN 'l::LU'lf'Ufl ~'lUL 'lUULflUUnu 
.o( ' !3 .J ... .f 

~111-J rnu~vi t1r.JaL"unm~Ln~'llu~1nm'l 
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1" .J', ".I "'d"' 'lHJl t.111JVl fllJ'lll'3uauV11lt1Ll.JtlW~1·rn.n 

';.Jl n i:rn nl'l~ mnri11i.i L ti u\hm uu Luuu 
GI .J'.., 1&.1"l1 .Clf\I cJ 

V'lalJLLa:mUUL')tl')'3 LL01U'3 l.Jl.J'lltll.JaLnu1 
" 

num'lL'lf GS Ln'\J'lllJlVI 

tli] fl~UlGl fl tl\J'lt'Hil-3 Ul 

u'3 hiiini"i~mfl~'3tll)n~mGit:im 

oi1tvilvim~w1tL~1~~'3 LLliiih~~mtJma 

a'l.JUQl'lJfl'3UlYl1'3~11Ja~"iLYliJ LLa~L.ml'lf­

~auma01{ mhiiJ~ullai.iuQ1LL~'3mw1vi:z1i.i . " 
lHl'3';.Jl n~ vi:zii.i LLa1u1'lil~unu plasma 

proteins nl"iLli GS LV1Un1"i~rn.b~Y111J 

<t 

nl'l~Vl'lfl.J penicillins, chloramphenicol 
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LLYIU'lfa 'lJlJlVIL~via~ 250 i.in . 
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