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NEW DRUGS 

DIACEREIN : A NEW CLASS OF ANTI-OSTEOARTHRITIC DRUGS 

Nongluck Sookvanichsilp 

Department of Pharmacology, Faculty of Pharmacy, Mahidol University, Bangkok 10400, Thailand. 

ABSTRACT 

Osteoarthritis, an articular cartilage degenerative disease, is the most common form of joint 
diseases. The overall disease prevalence increases with age. The pathophysiology of the cartilage 
degeneration is complex and multifactorial. Cytokines such as interleukins and tumor necrosis factors, 
inflammatory mediators such as prostaglandins and nitric oxide, and metalloproteinases greatly 
contribute to it. Pharmacologic therapy mainly includes simple analgesics and NSAIDs. New therapies 
which may prevent further joint progression are being developed. Diacerein is a slow-acting, 
symptom-modifying, anti-osteoarthritic drug. It inhibits the production and activity of cytokines, 
especially interleukin- I which is the well-known inflammatory cytokine, and also stimulates the 
production ofTGF-p. This drug is effective in relieving symptoms in osteoarthritis patients with a good 
gastric safety profile. It is given orally as 50 mg twice daily. Diacerein is entirely converted into rhein, 
the active metabolite, before reaching the systemic circulation. Both in vitro and in vivo studies suggest 
that this drug may have disease-modifying effects. · 
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utnh 

Diacerein L ,j \H.11 L 'H ii1 lJ n a' ).J • 
slow-acting, symptom-modifying, anti­

osteoarthritic drug ~il1"11'lf-!mn h¥i'lifl 

L~fli.J (osteoarthritis) ua:::1'rn~U~L~U1 
?J fl'I OlJ nl'H~fl i.J'll fl'l'li fl~ fl n-s:::vrn 'li1u 

" 
'YILaltnm-s 1 w.Jt11u h¥i'lim~fl" iina 1n . " 

,f I 

· n1-saanqY15Q)1-\1~1nu1lJ11Ln1a1n11 

rl'nHm~1>11'limQ)fl'lClUQJ (non-steroidal 

antiinflammatory drugs, NSAIDs) LLm: 

Cl~lilivimifLi'.Ju disease-modifying drug 

..J, ... " 1 " 'Yl'll'1U'IJ:::a Cl'H'lCl'HUVI nl'l'lVl'H\Jl'lJ Cl'I 'lfl'll Cl • • 
L~fl" 

L-s~'li'm~£UJ (Osteoarthritis) 

1-smi'm~a"'H~a 1-s¥i'li fl~ m~ai.J 
(osteoarthritis 'H~fl degenerative joint 

disease 'H~Cl degenerative arthritis) L tlu 

1 ..J ..J cv V ..J 1 V ' ..J ~I 
-s~mmnnlJ'll flYIVm VllJ fltimtviua:::Lu\J • 
a1L'HQ)'llfl'l¥111m'imil~mn1 u¥iua..:imu . " . 

1 J'1" ' .J' "' .r lrn WlU VllJflU'lJULi.Jfltntimmm ({1L'HQ) , . 
iimnmuuQjU'..:i hiLi'.Ju~n11rnLil~vi t1ri1..:i 

'l <$ 1 J'.. "' · ' "' ..J ... -snvni.J 1¥1\Ji.J¥111mJV1unQ)Lntnnrn"-

Q)llJ a~:S"·lrn..:i-ziflQj fl 1viuiim1li1aiu'lJ a..:i 

m:::vimi t1ui.J1nni1m1af1..:i mm1a1~ru 
" v 

..J.,..J' ... tl" ... "'1" ' 'YILnvi'llu~a 1vi'llt1 m-stimarnnvi VlL'll'lJ 

nuu~ ii1:::vi'lJ~11i.J1mL 1..:itl' flt1ni1~vm1iJ • 
h~'lf m)malJ'l"lQ'ICJUvi" (rheumatoid 

" 
arthritis) t1ri1..:ii.J1n m-srl'marntlu~aQ)l" 

,Jq e I II I 

"i~1nm1ni.Jm1n1aiun1:::~nafltJLrn1nt1 

1l1'Lnviil~iEJ~ltln1:::~um:::lJ1um1rl'nLalJ • 
~ulml11'll'lia (synovial fluid) ~lJllLlJ'lifl 

Nongluck Sookvanichsilp 

..J .ol. .. " k' .ol. 
'YILmrn~:::"m-saTI..:i cyto mes LLa:::a11afl 

'°' I ..J ..J <V <V .r !11 
'll'UV1Vl1'1 '1 mnu1nlJm1t1ma'lJ'lllJ"1LulJ 

tfimllm1n
1

•
2 

Cytokines um:ffnfla (mediators) if&fftn 

ia-J 1u f 'Jwnmtlau1
•
3-s 

n-s:::~na'au (cartilage) Lllu 

J' "' ..J1 I .. "" 'l· I J' ti " L\JflLUflYI i.Jmaavi u LaU'I -s:::neJUV11EJ 

L'lfaam:::vimitiu ( chondrocytes) ~'lvl1tiri 
" " 

L'U matrix (extracellular matrix) ~ 
tl1:::nt1lJ~1ua111mana1'Hru~a1~ru 2 , v v 

... ... 
'll'lJVl Viel collagens LLa::: proteoglycans 

L 'lfaam:::vimi eiu 1>11~ eiri&ivinuvi'..:i L'lim 'lfaa 
" " d ~ I I '~ \I QI tiu m'lQ)VJQ'l ci-s:::'H11'1 L'lfaa~'IQ'l ci..:i m~w 

extracellular matrix m-s~~:::Vl-\l'lU~l'l'llfl'I 
" 

I ti ~ I 

n1:::vim1 ciu~:::Q) ei'l"vi11i.Jai.Jvia1:::1111'1 " . 
" O'l:::lJ1\Jn11({11'1 (anaboli sm) LLa::: 

n1:::lJ1um1li1a1u (catabolism) 'llfl'I 
I :: J' 

n-s:::vinfltiu n1:::lJ1un11n'laei..:iuan¥11u 
" " 

l'l"lviu growth factors Gll'l'l (L'liu 

insulin-like growth factor-1 'H~Cl IGF-1, 

transforming growth factor-P l1~Cl TGF­

p) LLa::: cytokines ~'I growth factors 

..J " ... " 1 .. "' LOEJ1'lJ fl'IOlJO'l:::lJ1\Jnl'la'11'1 VlUi.JqYl5 
V ~ ' I 

n1:::vium1L~'lqj'llfl'IL'lfaan1:::~neiau m-s 

af1..:i collagens LLa::: proteoglycans rl1u 
..J " ... • 

cytokines Lnt11'llti'lnlJn1:::lJ1um1mmu 
I ') V ..J .ol. q V 

n-s:::vinti au LU'll ar1Lafl""n11a11'1 
" .ol. "' • ..J ..J ... 

cytokines ua:::m-samruvim..:i '1 mm.nnlJ 
<V .r }:j • ("' I 

n11anLa'U'lllHu uu-s"1llrn1n L'll'\J 

interleukins 'll'UV1Gl1'1 '1 (IL-1, IL-6 ), 

tumor necrosis factor-a (TNF-a), 

prostaglandins, 1uQ)~ntian 1'Zfvi" LLa::: 

LmJ1'lf,.J~1n matrix metalloproteinases 
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(MMPs) L 'li'\J collagenase, gelatinase mu~ 

stromelysin LVIEJ cytokines 'l1ilVI IL- 1 

(LVIEJLUYn:: IL-1 p) mi:: TNF-a iluvi 

u1vi~1 ~ 'l:JL u n'j::u1irn1'jfi mau Lrn::m'j 

• ' ., ~ .J 
VllmEJn'j::VlntHl'\J L'ZfiHnHl1EJ'l1'\JVIVlY4U 

" 
'jf!Ui f!a1"1'jflelf1'3 IL-1 p 1~ 

.. " .. 
macrophages, L'lHHI i..p iltJ'll mm:: L'Zfai:l 

m::Vlmia'\J MMPs iluviu1V1L'\Jnl'j~flEJ 
" 

nli:llEJ extracellular matrix LLoiqviB'llcN 

MMPs flmJuff'31~~1EJ tissue inhibitor of 
" 

matrix metalloproteinases (TIMP) ~af1'3 
LVIEJL'Zfaam::Vln~mJ a1'\J l'\Joi~naan h~ 

" ., :; " ., 
v::EJUEJ'3nl'ja'j1'3 proteoglycans LLa::EJ-3 

.J .,., . " 
LnmmNnu apoptos1s 'llfl'3L'Zfaam::Gjn 

I .,: .f II 

flfl'\J LYUJ{)Vlfi MMP LLa::i:lVlnl'ja'j1'3 IL-

1 receptor antagonist LLa::EJ'3mv.a'ntl11..1 

LflVI arthritic lesions 1~ ilv~EJol1'31 ~ 
n~11)ndiiuviu1vi~1"niJ1 um'jn11 l1LnVI 

1 ·rn'ilm~fl" 

Q.I °" ,, , n f1'J111&111fl'UiiW'l1'J1'3 IL- 1 JJ' MMPs 

um: 1u"1~naan 1'11' •.a-s 

A " .J' 'I • I .J·1 I d "' IL- l 1-1 Cl<j1'3'll'\J L'\JJuVl ).J).JqVlfi 

" ., 1 .. (inactive precursor) mNmVIEJLil'\J 'Zf).J 

protease ~fl IL- 1 converting enzyme 
4 d <0 "' .,j I 

(ICE) \1'jflL'jEJ0flO'll'fl\1lN11 caspase- 1 

I 'I " •'I • I ..,J "" "' .J. 1 .. .. .J' 'lf1EJ L\1flEJ L'\J'juVl).JqVlfi 'Zf'3Lfl'\J 'lUJ'lf'\JVllJ 
" " 

u'tJEJ IL- 18 1~L'li'\JO'\J ICE LU'\J 

endopeptidase r:itjmuL'\JL'llaa a{1'3).JlL'\J 

Jtl proenzyme LLa::LnVI autoproteolysis 1~ 
-"' .J .. "' .. .... _q LU'\J ICE Vl).JqVli:i ).Ji:lOHrn :au'\J 

heterodimer 1h::nau~1u 2 subunits (20 
.J"" • Pl ~ ., 

kDa LLa:: 10 kDa) Vl).JVl11).J'OJ1Lu'\J'11mU 

"' 1 .. .J' " 'i ~ " nTmavMfJVlfi rn'\J 'Zf),J'\Jrf')1'3 LVIEJLEJtJ~'lltJ 
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I .J11 1 .. .: .J' 
LLa::n')::Gjn r:i r:J'\JVl'll r:i VfU Lfl'\J 'llm.rn1m.1u 

1mii'.hu L')~'lim~fl" \11mJuJ'3LmJ 1mHfi~ 
\J 

v::~Vl'll11'3nl')rff1'3 IL- 1 p LLa:: IL-18 1~ 
I ., ~ :;'J 

L'lf'\Jn'\J v1nm')v1nHlVl'3 L'\J\1at1V1V1V1at1'3 

Lrn:: 1mloii'viV1atJ'3'Wui1 IL- 1 p tJDnqviB 

m::Q)'\Jm'jaf1'3 MMPs LLa:: inducible • 
nitric oxide synthase (iNOS) n11..1L~).J 
m')af1.., 1'\Joi~nr:ir:in1'll~ ~"L \1a1dn11..1il 

• I .J' A 
nl')ma1um::Gjnt1t1'\J '\Jt1nv1n'\J IL- l 1-1 
"1 "1 :; II t' I 

EJ'3 u u t.1'3 n ')::U1'\J nl')rf ')1'3 L 'lla am:: VI n r:i tJ'\J 
" 

" V11EJ 

rntl-dfn~1f'im/aii'la112• 9' 10 

1 iJm'j-inH1 h~'lim~r:imr'\J r!i'.hEJ 
" ,J.c1 !" QJ Q.I !' Q.I 

Vl).J'\Jl\1'\J n 011mn~1'jaVJ\Jl\1'\J ni:l'3 nl') 

d I 

LL 'll-3 LL ')'3 Lltl ::'lf1 El 'W EJ'3 O')::VJ n '3 VI fil'j tJ f) n 
• \J 

rha..,mu'l1ilV1~n11-HiaQ)r:i..,-ruihmrnmn 
fllv~ 1 Lu '\J or fl'3 L 'lfL>f L vi"1'li1EJ-iu,r1 \1U n 

Gl1\1-ium~l'll'-inH1 h~i m~r:imnvLL ti'31~ 
Pl I 1 I ., .J' 

Lu'\J 2 n~" \1qJVl'3'\J 

1. rnff fn~1U1111vwn LL U'3Li'.J'\J 2 nrl" • 

1.1 EJ1tJ'j'jLVl1U1VI (analgesics) 

LLa::mU')')LVllnl')flnLClUna).J NSAIDs (~'3 • 
ilq'YIBU')'H Vl1U1Vl~1EJ) El1U')')L mtJ1V1ffi'll' 

O'\Jmn 1~LUi paracetamol a1'\Jmnq" 

""1 ":; .. .J ff1 NSAIDs " 'l1Vl'3'l1'\JVIVlLu'\J cyclooxygenase 

(COX) nonspecific inhibitors L'li'\J 

ibuprofen, diclofenac, naproxen 

indomethacin, piroxican1 Li'.J'\JQ)'\J ('11l1-iU 

.., ~l" ibuprofen LLa:: diclofenac U1'3A'\JvVIEJ11J 1 
fj I ..,J .., I ) .,j 
L'\Jfii:l).JVlLaflnL\lYfl ::OJCl COX-2 'll'3EJ1 • 

I .r.. "'" d ..,J A ., ... ... 
L \1i:l1'\J).Jf1Vlti'll1'3 L~EJ'3Vl '11 ~'l:JA fl')::~1m~ Cl-3 
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oltl'Vll~L~\Hll'H11, 'lfil~ COX-2 selective 

(preferential) inhibitors L'ii'IJ nimesulide, 

nabumetone, rheloxicam, etodolac mn: 

'lfU ~ COX- 2 specific inhibitors L'li'IJ 

celecoxib LLa:: rofecoxib vnn~mrnqn~ 
.... I d .J.. ,i 

rntinmvn::vrn cox-2 V11flvnnn>Jqno 

1 ..,:; ·1" L'"Jl :: 'OJ~ '1Jn11tJUfHLUW1:: COX-2 'OJ::'Vll VI 

1:: I'll tJ L ~fl~ Yll~ L ~ 1rn1 Vl11U fl tJ VI~ fl lJj 

1.2 Slow-acting, symptom­

modifying, anti-osteoarthritic drugs tJ1 

,.J' " ' ti ' 
mpJUflflnqnoflm~'lfl 'l LLa::'lf1tJu11Lm 

fll ni1i..h~Lrn:: 8marnrn~ 11l'l'li flL~m-11~ 
LL~ iJna'ln n11fl flnqn~ol1~'l1n NSAIDs 

LLa :: hh:: I'll tJL~ a~ Yll~ L~'IJ fl1Vl11 L 'liu 

diacerein, chondroitin sulfate, hyaluronic 

acid 

2. u1#n1u~~~an~anu~n111~nu1va~ 
' ' 

f 1A (disease modify ing-anti -
.,, 

osteoartl1ritic drugs n1a structure-

modifyilJg- anti- osteoarthritic drugs) 

1 t1 ' .cl 4, .I YI ~ 
~ LLnmnaanqno'lf1tJunu awlJaan1::~n 

~au1~1~~n~1a1tJLLa :: ~1tJia"LL~" 
" 
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n~aa~m"OJ~~ diacerein L~'IJ disease 

modifying-anti-osteoarthritic drug ~1tl 

Diacerein 
.... 

Diacerein Vl1fl diacetylthein 

( 1 , 8 - di ace to x y - 9, 1 0 - di ox o -

dihydroanthracene- 3 - carboxylic acid 

Vl~ fl 4, 5-bis(acetyloxy ) - 9, 10- dihydro-

9, 10 - dioxo-2-anthracene carboxylic 

acid) (1u~ 1) d'.lum~1'lf1u1::tJ::m1 
" 

L ~ ai'm:n hmi' m~mJ 'lJU1~1'ui.J1::n1u 
vn"i.Jn&l~a l'l~~a :: 50 ijaanf" i'ua:: 

:; ti .r .. "·1"' 2 1'11~w1a"mV111 m1rnqnon1 VlmtJ 
QI ~ J " ~ QI 

LVla1 ~~UULVrna~a1n11'lJl~Ll'ltl'3~~ 

n a 111'IJ1:: ti:: L ~ >J ol U~-31 lff u i.J1:: Yll'\J 1 u 

:; ., .r "'.<It 
1'11~w1 a >J a1 'r111" fl Vian Lu tJ1::tJ:: L 1 a1 

i.J1::mru 4 ai.Jmlf m11'ui.J1::m'Uwfa>J 

mm1v~'ii1m ~>Jm1~~?1>Jm 1~ ( ~l11'lifl 
" " 

LJ1a'lf""Jau~naoi{) "OJ1mf u~~ L ~" L tJ ui'u 
• I "' l: t1 .fll u1::m1n1rn:: 2 1'11~W1fl>Jfl1Vl11 Lu'IJ 

1::tJ::nai&l~Q)anumu hhl'mmi1 6 L~a'\J 

m'11'lf~1>JOU NSAIDs 1~ 1~muw1::i1~ 

m'IJ'll a~ni1-j'ntn~~tJ~ hJL ~'IJNan1"1fmfl 
'llfl~ diacerein 

~· . 
(M~r welQhl • .IM) 

z\.I;! 1 UolN\'l~'N diacerein nm: rhein 
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4 ~- 1 4 ()fHifl1'3 UHl'lf1fltJ1Ui'l:::Oi'I nnTHH>nqn Li 

Diacerein iiq'Yl~\J1'HYl1m011'lltl'I 
hmj' tlL~tl)J 'l/1m.JniJ t1..:in1:::~n fl tl'\JLLtl::: 

u 

?11 fl n1:::~ u n11af 1..:in1:::~ n rl t1'\J (11 fl 
• u 

i'I::: Lifo~~:::mh1vl t11 ti) d1'H~una 1n011 
.( .J • 'I " ~ 1 ., .. .., J' 

tltln{)'Ylli'Ylill~'\J1"1 L'lftlli\J1fl ~>.J~'l'\J 

nH 1nnnmmf}nif3·11
•
12 

~..:i 1~mhTll1..:iol'uua1i1 cytokines 

Lrn:::ai1~t1'Haifl'lfil~iia1uLrifl1oli't1..:inunn 
Ln~h~oli'm~t1>.J t~fl cytokines iiqnt 

n"):::of ull1Ln~01")'H~'I prostaglandins ua::: 

a11~u1un"j:::u1un11L>.J011 u t1 ~:a >.J 'll t1 ..:i 

arachidonic acid 1~ f.11 diacerein t1t1nqnt 
QI :: .( , ~ I I 

fl\JU'l{)'Ylli'lltl'I cytokmes 'lf'\J~Gl1'11 (L'lf'\J 

IL-1, IL-6 ua::: TNF-a) t~umvn:::qnt 
"' .( J' " ~ti IL-1 'lf..:in11t1t1nq'Ylli'llt1..:iu1ut1u1u~u 

u 
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I .( 

Gltl'\Jn tl'\J01")tl t1n{)'Ylli'lltl'I corticosteroids 

Lrn::: NSAIDs (1tl~ 2) t~m~t1i1 
u 

d
. . .(.., :: " .. 
iacerem t1t1n{)'YlliUUU..:im1a11..:iLLm:a~")-

L'll'tlL01t1f'llt1'1 cytokines (t~umvn::: IL-1) 
..,:: .( ..,:; ti 
U\JU'l{)'Ylli'lltl..:J MMPs ua:::UUU'I01"j an • 

.( 'l~ .. "1 {)'Ylli'llt1..:irnu 'lf>.J iNOS ;;i..:ia~m1a11..:i u-
~ 1~" ~ ,J'~, 1 011nt1t1n 'll'~~1u '1'IL'Ha1muuna nm1 

.( d' . 'I " .., :: tltln{)'Ylli'lltl'I iacerem L'\J~1'\JU\JU'I011 

o I J' J'.., I ') 

maium:::~nt1t1'\J ut1n;;i1numuu..:i'lf1u L'\J 
u 

n1:::u1u n11Lrf~>.Jaf1..:i n"j:::~n rl t1'\J t~fl 
u 

" " A m:::QJ'\J01")a")1'3 TGF-p, collagen II, 

proteoglycan, hyaluronic acid Lll'\Jol'\J 011 

t1t1nqntf'llt1'1 diacerein ~..:i~h..:i~1n 
co rt i cost e ro ids ~'I fJ \J 0 'I L ti '\J 1 'll' >.J~ 
phospholipase A2 LLa:::~1..:i;;i1n NSAIDs 

~..:iti'u0..:irnu1'll'>1 cyclooxygenase (COX) 

CELL STRESS 

Diacerein /11/iibils 

Corticosteroids 

Inhibit 

Phospholipase A2 

NfAIDs + /11hibi1 

Cyclooxygenase 
I =constitutive 
2 = inducible 

Pcostacyclin 
( PGl2) 

PGDi 

Cytokines 
IL-I, IL-6, TNF<x 

celldf"age 

Membrane '*1ospholipids 

Arachidonic acid 

1t.I~ 2 UJ~1UuiVihrniN arachidonic acid lll'l~nl'rnunq~B'llu~ diacerein 
" 

Leukotrienes 
LTA4, B4, ... F4 

Thromboxane 
(TXA2) 
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,4' t1 CV 
qntitn~m1 'J~mu:a~nuaniau 

Diacerein i'iqYIBtJ'f'Hl'l1a1nT'iU1~ 
Lrn~nT'H)maul ur.Ju1u 1 ·rn'lian"i~~m~mJ 

\J \J 

( m11'1im.rnm"iAm:nm'3AiHln) ai"H-!u 
\J 

nl"iAmfl t~u1'lf"hHml'lJtl'3 hA'lit1L~t1lJllJ 
avi{.,,~a tN Lnl~WtJ'liflmnTiJ a1u 1 my L tlu 

\J 

I .(J .( ,J °" .J' 
nl"i~ r.rn'llfl'3U1VI a nl"iL uaUlJLL uMYI Ln~'lJlJ 

\J 

., I !'S .,j 
nun"i~~naau viafl~•.nrn1"iv1m~mwam 

\J 

na 1n~rn 1 tJ fl anq.,,ifl irn1"in11 i n"i~~n 
at1lJllJllJL~a'lJt1'3hA'liflL~tllJOh'3 'l ~tlJ 

..L'tl 1'1 ' fJ't1ti nua.Jn~~~naau 

v 1 n n 1 "i ~ n tn vi' H 'l w u 1' 1 

" c· 1""' diacerein a~ql15'llfl'3 IL l11 'HLn~ down 
J ... , I J >ly y 

regulation) •rrnviflm~~natilJYI ~mv1n~ 

tbu hA'lim~fllJ13 
Diacerein 'li1t.1Ufl'30lJ 

m"i~qJLau glycosarninoglycan Lrlti~ffH1 
t~ul'll'1m~rn granuloma-induced cartilage 

1 ., ., H J ~I 
breakdown lJ'HlJt'ltJvn"i rhein 'ZMLulJ 

\J 

... ,f 
active matabolite 'lltl'3 diacerein llqYloa~ 

m"in1mu proteoglycans Lrla~nm fau 1i' 
J' .. I .J•t y y 

nTH w1~Lat.1'3 L'Zfaa n"i::~naau.,, ~v1n'llt1 
' ~ . . 

m~~n'll t1'3 n"i~vi1mLa~ L mrn1inm"imaiu 
v 

proteoglycans oi1t.1 IL-la t~ummvltl 
,f 15 • . ., ... 

m"ia~ql15'llt1'3 MMPs Diacerem t1'3ll 
,f, . I~ " .,J !'S 1 "" ., qY1n'lf1uunu fl'3'llt1Lllt1v1ntn lJWIJt'ltlvn"i 

., .-.J ... " ., 'l "16 
aiuwirnY1Ln~'llflt1marna'3 ~ • 

4' ... ... ' on tin wV1um ~ffn.J n w~ n a au ., ' ., 
vlOnl"iAntn t~u 1i' osteoarthritic 

model luaii?J wu11 diacerein 'li1ua~ • 
A11 lJ"ilJ LL "i'3'lJ t1'3'lf fl n "i~~ n L~tl lJ LLa::'Zh ti 

• \J 

L tl~mm UiH"iU~1'3an'l:fru::n"i::~ n a aul tJ 
\J \J 

1 .J ... .J' 17 .q <V I °" 
lJl11'3Yl~'lllJ r.rn~~'3na11mvLn~v1nm 
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J' ~ 
lJLWll expression 'llt1'3 TGF- p n11l-i'Ln~ 

~ ti I CV t 

m"im::vium"ia"i1'3m::~nt1fllJ ~'3L'lfur.rn 
• \J 

m"iAnu1~1i'mmi'Lw1::L~U'3~hi~1nL'Zfaa 
I ~ti t CV t 

m::~nt1fllJYl'llt1V1t1m::~n'llfl'311 Lrn::wu11 
\J \J 

diacerein L~ll expression 'llfl'3 TGFP1 

A 3 18 ,J . . I ..J 
ua:: TGFp2 ' nl"iYI diacerem 'lf1tl'1'3 

La~lln"i::u1iJm"iaf1'3 n"i::Vlna fllJ 1~ ~'3 
\J 

mv'li1u'lf::aflnl"i"i~'HlJl'llt1'3 t "iAloi 

4'.J 
fJ't'I tifJ'IJ 

• 

J "' J Pr 'Yl'Yl1'3LVllJtl1\11"i rhein 'Z1'3LulJ 
,f 

active metabolite 'lltl'3 diacerein tiflnq'Yln 

d'3 transit time n11 iaVln1"iVIVl:alJtl1LLa:: 
\J 

.. I "' 19 20 
LnamL"itJ1'3'lflJ~ · 

r.J a ni"iAm:nn1'3~ilun1'lHithu1 "i~'ll fl ., 
L~tuJ 

Diacerein 1ir.Ja~11rn1"itJ"i"iL'Yl1 

mm"i'lleN r.JtJ1u hA'lim~flll mdoia'31i' 
\J 

L tlm1mu1uni1~::L~m i1ur.rn ~flol ti'31i' 

lJllJ 2- 4 atJ~1'1 LLa::mv:: limrn1"i-!ntn 

I <$ 'l ""' .,J 1 " °'·I .. flU1'3LWU ~'lf~Llltl 'lflJ1lJ 4-6 au~1'r1 

.,J 'I Y ,f <V I I 'l•'"" 
Llltl'r1tl~L'lfql15t.11~::U'3A'3flUVltl uan 

• \J 

U"i::lJ1ru 2 L~mJ (i1 caITy-over effect) 11J 
' Q.I ~ • 4 

'lf1'3LL"in'llti-m1"i"iffl~1 Atl'lf1'3 2-4 L~fllJLL"in 

m~ 1'Zi'mLLrlU1~\1~tl NSAIDs ~1lJoi1u ~1 

tl£fNnl"i~nlflYl1'3A~iln L'liu 

e/ih Elf ~~?JeH ?i1idau Pelletier ., 
LLa::Aru::

21 n1m"i~ntn 1ur.JU1U hA'lim~1 
\J 

L~t1ll'11u1u 484 AlJ Anu1LLtJtJ 

randomized, double-blind, placebo 

controlled, parallel study LLU'3rJi'bmtllJ 4 
1 .,Jl" d' • "'.I 3 nall LWtl 'r1U1 tacerem "itJu"itl11lJ • 

?Jm~ ~ff)ua:: 50 iJaan-!ll (n:::l26 
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l'lU), 100 ilaan-Si.J (n=lll ffU) LLa~ 

150 ilaan-Si.J (n=122 l'lU) 1V1mLti'lll1m 

1ua~ 2 l'l~'I LU~EJrnnEJunuuT•rntin 
(n=125) ~fflfTu1u 16 '1uvi1lf u1~Lilu 

~ ~ .I a d d t:-J a LVI u ~q'VI i'iU 'f'j L 'VJ1u1Vl'lJru::iJ n11Ll'l a tlU'VI 

~ 1" d <I "' I I LVIU 'l1Ll'l1tl\Ji.Jtl1VIVl1\J '1 L'iiU VAS (visual 

analog scale), WOMAC (the Western 

Ontario and McMaster Universities OA 

{I 11 I l: 1" d Index) L UVIU WU11U1'Vl\J 3 'lJUlVI mmvi 

n1'1 u1l1a fl n LLV1
1

'1Ju1 VI u11u a:: 1 o o 
ilaan-Si.Jll1t:-JmL01no11'lt1ti1'lihTmh~fY LLa:: 
d • ~ ·' ... Li.Jt1mu1ru'IJU1VIEJ1 LVIUu1::LiJU'lln VAS 

I d d 1 
wu11'1Ju1viml1m~ai.J'Vl~V1 um1am:nm1 

u1vi ~t1'1Ju1V11ua~ 90 ilaan-SiJ m1l'l11u 
~ Q.I A oClrit. Q.I 

'IJlJlVla'll'ltnua~ 150 i.Jaan1i.Jwumm1 
\I 

1>.i~'lu1~a'l~l~iJ1nffh?JuiV1~1 ~'liiu'l1n 
!:! J' d .I "" l: .I ~ "" t:-J a n11 \'l nlflU Li.J tlu1:: Li.JU 'Vl\J u 1:: ct'Vli'i t:-Ja 

1 ..... , ~" d 
LLa~mm1 iJW'lu1::a\Jl'lLLa1 'IJUlVl'VIL l1m~ 

ai.Jlum1l'lf ~ti -Suu1~mul'l~'la~ 50 
y 

ilaan-Si.Ji'ua:: 2 l'l-s''I 

eiihtJ f1Y1?1tJ~::f rm&f1tJ11 Nguyen 
" 

LLa::1'lru::22 ~nm 1ur.ri'.hu~ihlt101~1 wn L~i>i.J 
\I 

• d .la a ~ 'l1U1lJ 288 l'lU LWtlL u1EJUL 'VJUU{j'Vli'i'lltl\J 

diacerein numl1at1n 1V1ul'll' diacerein 

'liUVIL~t11 l1°it1l'lf~1i.Jnu tenoxicam fi1 

m1~n'lf1LLUU randomized, double­

blind, placebo-controlled, 2x2 factorial 

design study L{Juna1ui1J 8 '1umlf 1V1u 
I I "' J' 1 II LL u 'I n a iJ VI 'I u ( 1 ) l1 u 1 'Ha t1 n '11 fl 'I • 

diacerein ua~'lltl'I tenoxicam (2) ll\' 

tenoxicam num'Hat1n'IJt1\J diacerein ( 3) 

1 l\' diacerein num'Hat1n'IJt1\J tenoxicam 

Lla~ ( 4) ll\' diacerein rlU tenoxicam 

'IJlflVlt11~l'lf~t1 diacerein 1ua:: 1 oo 
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...... .., 
i.Jaan1i.J 

LLa~ tenoxicam 1ua:: 20 

wui1m~'lat1'l l l1u1::aY1fir.m 1 u 

m1u11L Y11mm1'1Jt1'l i:f tl1u 11l'l'li i>Vt:: 1 wn 
\I 

L~tli.J l~&ini1m'Hai>n i:ftl1v l'll''lii> l~~~u 
\I 

n11l i m~'lai>'l~1i.Jnu 1>.ilvi"L ~i.Jq'Vltnu 
'H'ii>l1'ml'1'lq.,,tnu LLolm1llfm~1i.Jnufi1 
1 11<:$ 1 .., d J'" ~ 'HL'Hut:-Ja un111n'lf1~1'lluvi1uq'Vli'i'IJi>'I 

tenoxicam ?lm~ur.m 1>.iLOU 2 auV11lf LLa:: 

~ .., 1 " '1 " CJ'Vli'itJ1U'll'l'I 'H t:-Jai>~ VI u1u01ai>V1 8 

aumlf m1l?f diacerein i>U1\JL~U1'l::L~i.J 
L~Ut:-JaLrltil?f'mlu 6 auV11lf r.J~l~-s'um 

\I 

diacerein wumm1lit1'1Laiu l~mnni1r.J~ 
\I 

1~-Sum'Hai>n (37% Lnvunu 4%) 

if ntn 0-3tl1::iin iinnvua::f>nll 

nu~· a t11 

randomized, double-blind, placebo con­

trolled study UllJ 8 LQ!i>uo\Ju1~a.,,fimw 

LLa::l'l11iJ'VllJoltlU1 diacerein ~1i.JrlU 

diclofenac lum1-Sn\i1 hl'l'lim'tl1l1'ii>'lii> 

a:: 1wm~i>iJ'IJi>'INu1v~1u1u 183 ·nv23 

\I 

1V1mLti'li>i>m{Ju 2 n~i.J~'ld (1) ll\' 

diacerein ('1JlJ1VI 50 ilaan-!i.Ji'ua:: 2 
l: II c:$ II I OI 

1'11'1 L'l11-LUlJ\~1tli.Jtnl111) 11i.Jnum 

~1U diacerein ~1i.JrlU diclofenac ltit:-Ja~ 

ni1 l'li'm'Hai>n~1i.Jnu diclofenac i>Ul'lij 

umh~fY u1::djtJ'llOfl'VltU11L'Vl1tlln11 

L~UU1VI~ [j'\J l'l\J ij i) rj LLiJ l1U VI 1im1 ut/1'1 
\I • 
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Cit .J t .cf fV.IClll. ~ ~ 
L~rnun 2-6 mnJLL'jmrnuvim·Hum·nnQI • • 
~utl'm.10-h ilm'j1'lfm diclofenac aQla'3 

wu11~tJ1u 41% 01t1uaurNoit1m'jl~-ru 
\J 

' ' .,J • 1'°'4 '°'4 ., I .J1 " E.11 diacerem LtltJLu'jtlULYIUUnunaim QI • 
-rrn.nlnrnn~1t1nu diclofenac (24%) 

faui1 lu ~tJ1mhu1'Hajnuoit1m 1~~ 

J1lt1'H~'3v1n-ruu'j:;mu diacerein 
.J' .1.J .I I d ~ uiuv:: tl n Lu a uu LL ua'3tiu1'3 'j1 QI L 'j1 Luu 

\J 

rhein (l,8-dihydroxy-3-carboxy-3-

carboxyanthraquinone) ~'3 L tJu Li.I 011U ti la Qi' 
.J fl ., .j I .J " ..J 1 
Y1Luu011uaQ1'3qY15nt1unv::~1~'j:;uu 'Ha 

\J 

Lltl'ULatlQl 'j:;~u rhein LOQla'3aQl 1uLatlQl " . 
mu 1 u a -i1lt1'3111rm~'3-ruu'j:;mmn1u 
~u1Ql so-200 "a~n-rt1 t11'H1'jaQla01'j1 

L ~i 1 u nl'jQI Ql:at1u1Lrn::n11 i 'j:;~uu1a'3 
" " 

aQI 1 mat1QlLOQl'lf1a'3 ~ mnQlllltl'H~'3-ru • 
U'j~YJ1uuiu'j~t11ru 5 .a-i lt1'3 LLoiu~t11ru 

~ J ~ z .,J 
UlY1'3'Ht1QlY1tlnQIQl:at1v::mt1~u 24% r..in 

" " " 
mi1 un11::n lm1u1m'jt1Ul'3'j'ULL 'j'3 v:;n1 
. v • • 

1l1 bioavailability ~t1'3E.11aQla'3 rhein ~u 

nut U'j0iu1uwa1ain l~u'j:;mru 99% LLol 

m'j~unu t u'j0iud1>.!0'3vQl~t1ol'1~'3 l>-lLnQI • 
.I"'"'"' I 1 1 .J J ., u!)n'jtJl'j:;'H11'3t11 una nmnu1num'j 

LLU'3~unulu'j0iu1uwaiat11 Rhein om1u 
" 

t1t1nm'3 l01L tJua1u 1 'Haj 1Qlm1ut1t1n 1u~u 

Lmtl 20% Lrn:; 1'1J'jULt1011Utl laQf~tl rhein 
" 

glucuronide 60% Lrn:; rhein sulfate 20% 

1 " !' ~ 1 " I .J ~"' fn'j 'HEJ1'l11'H(l1f.l~'H Ql~l~'j'3·o101 7-8 

.a-ihN f11'j1'lftmtJuL1a1u1uu'j:;mru 1 

Nong/uck Sookvanichsilp 

'j:; ~ U~ W u1 'U Yrnl at11 ~·1 Yl1'3 LJ) a?1-
va'U \'11a01fl u ~u a'3 mu~l01un01v::L i.J~uu " . 
LLua'3 l>.lmni!mrlmnuunu~umlm:n1 il • 
rl1U1·rnfh'3~LL01nol1'30'U L'li'U rl1~~'3?fi01 
'1J 1 'U ?f 'IJ LL a :; ij U ~ ti 1 tu El 11 u La ti QI ti 1 n ?f 'U 

( rll area under the concentration-time 

... ..:. z )1 "·'' t ., curve 'H'jtJ AUC LWtl~'U 'Ur..lu1tl 'j~01U 
" 

1 u 'j:; ~ U cl ti 'U v 'U 0'3'j:;~U1'U LL 'j-3ij~1Yl1'3 

Lna?1vau~1 a01'j1" L u~EJ'ULL ua'3t11ni!n 

oi' 1'3 vl n cJ th uh~ 1011 u 'j:;~u ri t1uvu 0'3 
" 

'j:;~U1'UU'j'3 (creatinine clearance tl't1uni1 

2.4 ~01'j1.a-1tm) v::ilm'ja::at1 rhein mn 

~'3olt1'3ilm')u-ruaQl~'IJ1QIE.11a'3 mv 1'liLWtl'3 
.J .J .I -.J •1nVi J, 

~'j'3'H'U'3~tl'3~\J1Qlunoimm::m 'H 'i1L~EJYl1 

lu 

qn~d'3 transit time n11 l1ilm'jrl1EJL'Ha1 

Lrn:;nt1'3Lmu1~ t~muvn~ 1 u'li1'3 LL 'jnvh?Jm 

~'3rl1u1 'Hajmmt1'3l~Lrlt11'lfmoit1 lu qn~ 
ol tlY11'3 Lm\J tJl'Hl'j~'3 mh1?f u OUU~tllCUE.11 
,.J .J1 I ~ " ., ~ ., 

~1'UYI ti on~Ql·ot1~1EJ ~'3'U'U'H1n'ju 
" \J 

U'j:;YJ1'U E.11~ ru:;n tl'3l1'3l11 ti il tll'Hl 'j L WE.1'3 

Lantl't1u (~'3m~n~~:a~1~a~a'3) v~n11l1 
Ln~ t11fll'j1>.lw'3u'j:;a'3~ oi t1n1'3 Lai'Ut11'Hl'j 

J 1"" I .,Jl" q tll'Hl')YIWU ~Ul-3 L'l11J ~au a tllLvU'U 

" uaunt1'3 

mil' t11vn11 lfuaai1:;ilaL 'Hafl'3 L'li'tl 
z 1 ' .,. I 1 ., 4 
~u tlWUW'tlOltl 01 OlU LLa:;'j:;UULatl~ E.11 
~1 I • 1 " I ~ J1 V .J' u t1Y11 'H'31'3\Jtl\J v1nm'jv1m:nn ?1tll'U 

'Ul'U0'3 2 tJ lijwur..ia?i1'3L~fN~'j'lJLL'j'3LLol • 
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1 . hi1'lf'm diacerein l'U'4AAaoit> ltJO 
.,J " J' ... " ... .. 

- ~YILLVH.lltJ 'Yl'Hl LLVHJ1VnntnfW'Ufi 

anthraquinone 
q q J CV1141::1fV .ct 

-aOl'l'lJru::iJA'l'lJl Ll'i'll::tM i.JiJ'lJtli.J(ltN 
" 

A11i.Juat>~Jia'lJa~a1i11'Ua01~~~na11 
.. 1" .. ... - aOl'l'l::t.1:: 'Yl'UiJUOl'l L 'Vfil::mntlO'lJU . " 

t1t1ni.J1m~tl1'Ui.J 1Q)Lamraa 

-L~nma~1ni1 15 i'.J L w'l1::a~ li.JiM't1 • 
i.Jam'll'lf'mfilm~nma~~na11 " . 

2. n1'll'21L mJ'iha hA l01A1'lu~ua~mn~ 
" 

ma~ 

3. 1i.lA1'l~UU'l::m'U diacerein wft1i.Jnu 

J.. 1 ..... 
tl1'Yl1'l"r1i.J010 Utl1'Yl1'li.J10 'Yl'ltli.J 

... " ... phytates i.JIO 'Yl'ltlW'ltli.Jnuma~n'l~ 

L W'll::tll'Yll'lU'l:: LJl"r1~~mh1LLa::ma~ 

n'l~v::a~n1'l~~~i.Ju11Q) 
" 

1 !'I " I "' 4. iJ L'lf diacerein 'l1iJOUtn'l::U1ll LW'll:: 

J' .. " .. J. 1"' 
tn'UiJ~am~LAll~"r1l'l1 'Yltl1UL'Ylrl1 LLa:: 

li'v~L~'U 1Q) 

... ... 1" d' . 1 "·'1 J 5. 'l::i.J~'l::1~01'l '21 iacerem 'U~u1U"r1 
" !11 t O 1 " I J J'.. ,f LutJ 'lArll a011~ 1 L'Utl~v10UltJ1.Jt')"r1G 

m::~'Unt'lUUGl1'ilt1~a1 lffiQ) 

6. A1'l'YIU~H' diacerein i'1A'l11lmS~ml . " " 
'l::'Yli1~m'l l'li'ut~l'U~a:Sw'Yl~tl l'li'LAii 

o "' J J I J' .. 
u1u~tl'U L'Utl~v1nmrna1'Ut11viJ~a 

n'l::nuoiava:Swu'l::~1ti'ULLa::m'l°t11~1'U • 
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.,{ I I 

'llv~a1 la 'IHnt'll'lf' diacerein mvfi~L~i.J 

01'l'lU01'Uoltl01'lWl~1'U'lJtl~a1 lITTQ) 

hA~t:IL~tliJ (osteoarthritis) L{J'U 

t J.. o I J " !11 t 
'lA"r11.J01'll'l1atUO'l::~nt>t>'U"r1'lJtl LutJ 'lA 

" 
"J 1" J t " ..i. 'llvnwu ~mnn~~ atL'YIOl'lltl~ 'lAtimaaiJ 

i'.iiJ1nmmLa::a~ 1i.l"r1'l1ULLtj-H~ Cytokines 

(L'li'U interleukins, tumor necrosis factors) 

a1 'l~tl ~ Lrl U1'lf tl~ 01J Ol'l tl mau ( L 'l/ 'U 

prostaglandins, l'Uoi~Ot>tlO h~) LLa::Lt>'U­

hiJ (L'li'U metalloproteinases) iia1'ULrlt.11 

" ... ... t J' J • 1 ""' 'lltMOUOl'lLO~ 'lA'U fn"r1'U1"1 'l10'UiJ10 
!11 J... I 

Lu'Utn"r1'lO'l:l10111.Jtllnt'l L?ftJ paracetamol 
J'.. ... 1 I 

LLa:: NSAIDs 'lJtlJ::UiJ01'lWO)J'U1tn 'Yli.J 

"'" 1 " t')"r1fitlU1~'2111 tJ01'lU'l'lLl'l1tl101'l'IHN~ 

·'' t " ..i. t "... .?: " u1ll 'lA'lJt:ILatliJ ~lltltl0t'J"r1Gl1Ull~q"r1fi'lltl~ 

cytokines t~m11w1:: IL-1 ~~LlJ'U 
k. J.. 1 cyto me "r1i.JU"r1U1"r11.J10 'UO'l::1J1'Un1'l 

... J'.., .. " " " t1 mau Lrn::mua~" qnfin'l::Ol'U m'la'l1~ 

TGF- P m diacerein -d1t.11J'l'lLYntll01'l 

'lJ ti~ t 'j A'il ti L~tli.J 1Q)~t~a lij"f11 l lf Ln~ nl'l 

'l::mm~a~m~L~umm'l l?f~uu'l::m'Ulu 

'1 I J' .. .f1 " 
L 'YIU11 tn'U mv iJq"r1G'l11U?f::a tl01'l1~'Yl'U1 

'lJt1~hAtim~t1i.JlQ) 
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