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Animal and Clinical Study of the Efficacy of Mulberry Extract Complex on
Degenerative Arthritis
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ABSTRACT

Objectives : This study was performed to investigate the efficacy and safety of the Mulberry Extract Complex
in a placebo—controlled randomized clinical trial and animal study on degenerative arthritis,

Methods : Animal study: Mulberry Extract Complex is composed of extracts of mulberry (Morus alba L.) fruit,
mulberry leaves and black beans (Glycine max (L) Merr.). To evaluate the serum level of interleukin—2,
interferon—y, and prostaglandin Es, an animal model of degenerative arthritis induced by monosodium
iodoacetate was employed,

Clinical study: The efficacy index (VAS, K—WOMAC) was compared among patients with symptoms of degenerative
arthritis before and after Mulberry Extract Complex ingestion as well as the one in groups, Evaluations of the
improvement by the subjects and by doctor assessment were also performed,

Results . Animal study: Mulberry Extract Complex reduced the serum level of interferon—y and prostaglandin
Es in an animal model with degenerative arthritis,

Clinical study: The VAS change showed statistical significance in the experimental groups after 4 weeks (PP
set) and 8 weeks (ITT set) of ingestion, When the K—WOMAC was analyzed using a modified ITT set to
determine the effectiveness, statistically significant results were obtained in the fields of pain & symptom
within the Mulberry Extract Complex group as well as between the Mulberry Extract Complex and placebo
groups after 8 weeks of ingestion., Results from the improvement evaluation by subjects and the assessment of
improvement by doctors showed statistical significance in the experimental groups (PP set) after 8 weeks,
Conclusions : Mulberry Extract Complex could be useful for the improvement of various symptoms of degenerative
arthritis based on its anti—inflammatory activity and its reduction of VAS and K—WOMAC pain scores,

Key words : Mulberry, Arthritis, K-WOMAC, VAS, Efficacy, Safety

,\_] 2 = AL} < H3sk= dZ9 HI4 &
1

S
L =
oz ) 4TI FFo fUEE Aol e

E]3 ¢4 H(degenerative arthritis, degenerative joint 2 EPABEG Zg uggoele wslo|x|ut Ad S AR
disease)> Z¥E H(osteoarthritis)o|2ti e s= 7P =3 as g Az AYSH Sx s g9loz gy
HEHY FFe= ooy Ay % WP U3 WA ek,

*Corresponding author : Jong—Moon Jeong. Department of Life Science, The University of Suwon
- Tel @ +82-31-222-6514 - Fax @ +82-31-222—-6552 - E-mail . jmjeong@suwon,ac kr

#First author : Jinku Kim, Division of Orthopedic Surgery, Injie University Seoul Paik Hospital
- E-—mail : boram107@hanmail, net
- Received : 21 April 2015 - Revised : 15 May 201 - Accepted : 18 May 2015



26 KRS FE

> HAAATEES HEAS ol&e f9A 2 g
AA, 29t 84|, aubd AE, oA JE de3EE A
3 5 FEd PHoE AR FFo] ofd A FELH
o] & Azupdoltt! EPHBAA] X7 T Aol AHE

£ AIE oFEoe xA2A, tAH(Diacerein), OFE
FtE—4oF EF3EZ2E(Avocado—Soya Unsaponifiables),
S—adenosyl-L—methioine, ZAE2FIAI, FtEE=0|Z
9 AFol U EHFAHTEARY XRof| ARSEHE FEA=
acetaminophen, ibuprofen®]t} indomethacin®} Z+2 H|A
B 20|24 FIA(NSAIDs), 3|LFEEAH hyaluronic acid)
2 PP HRo|E(steroid)7t ot ARl ZUAHA A
77} E7Fsst A7 AR Al P 9 A BRRg A
oA F2g, JuNks, "AG9AA 43 52 oE = %
P mabd, wes] S dAFoR AS)E AEo
ofd A37HA 9 AIAN T2 B8 SEZH HYHHEE
2 8A| 9 o] HAsitt, &3], ot E AYLE Hlwd
o A7) AHAE FEE9 $do] HoHA 49 ¢ JF
9 Ayl L HAAES o8& AEol izt 4uxte] &
At 85171 =2 Holt},

ZHF-(Mulberry, 2t)= Zh, ZE, B, 2ol
T ot BRI Moraceae), EUIFE(Morus)oll &3t= &
U (Morus alba 1.)9 oIt} HMHF= w2 (berry) 72
A T2 A Zof w3l QtEAlOP] ABe MA(cyanidin—3—
glucoside, cyanidin—3-rutinoside) XU t}3t H=3E
& Fgstn Aot FhFE DPPH oize a7Aske
iz} 715, dEe Helsg B S3e4”, Fvin
Az 0% AE B3 BWAYAAY, Fdu'? 5o A
&g 7)s =0l BaEo] ot

Z3E(Mulberry leaf)2 #iFET Ft= BEoR Ef¢= &
o] 9102 A rutin, chlorogenic acid, quercetin 3—(6—

=

malonylglucoside), kaempferol 3—(6—malonylglucoside) &
thorst wlssite Vo) ek gheEel lo) Faey'Y 2 7
23" o] Aejgo] Bl qlth,

A el (Black bean)+= EgEta= st ZAZo] H2M o]zt
o] wPtin st &Folgtae 3l AlPEle daidzein,
genistein®} Z+- isoflavone®| thg F&Eo] Qlo] s =
£3 o AEZ(estrogen) ¥} FARGE A2715S Frk &
A o,

APAToMe it £ MY Ed5EEES] HIYA
24qg MMAETE EP4BEE FEERYE o&d dTE
B3 Rustgom''0 olo B AL AARFEES
£90] monosodium iodoacetate (MIA)E A Fo] G==
FERYY ¥F dFAR vAE= FFE ARG E
g AFY YA ITEE 4 7 AREY BER%
of gt FHAFEETEY FEAYT HHAS B9 v,
oW, Az WINFLE FretAT

&

e D 9y
1. Mulberry Extract Complex (MEC)2] A%
A EEEE(Mulberry Extract Complex, MEC)2]
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Aze APAT R wet FSAc & kT A
2 AEL Ey7)2 B3 5 3uiEHw/v)e 40% olgte 4
gole sste] 50T 4XTE &I, 2EAL o7}t
ofale ZMs23 & FAARS Y] 2ZEUS Ak L
ZzHure zur B Huabo| 4ulzi(w/v)Q] 50% oErE 4
gole Arlste] 60T AT 25 T, oTksle] AL o
g 7RMs23 T EAAZS Y At Ay FERTS
Aelg B B 4ujzH(w/v)S) 30% olEhe gl %
7kste] 60°COIA 4A7E 25T The, ofTisie] ol ojo
& WP T SAARS Ak

ZHT, 22 AEE 222 2 Y9Za7E dehfs 2
A= ke st AAEZEGES AxsAc A
AREEE 5 AdEAN(ca. 1%), FEFEE F FH(ca.
1%), A28 F olaZuhi(ca, 0.2 THE I8
3ted 70 : 14 : 169) EFFn|2 E3lsle] ARSkL o|E MEC
g} Watgict,

o

2. |94 19

2 A7 5 SEHES SEAEETNYEY sA(Usw-
TIACUC-EDU-2015-01-01)& w3 AFEQgon, dAar
A2 BRI ESS SRAIRB No. SIT-2012—
166)& ol AFEH. dGAHY A BH2 A A4
Al FEUHICH) H IAFHHTIZ(GCP)E &3
FHE A

3. TEAY

1) MA R= ERINIEE S22 HZ 2 MEC 4
TEO

AT 7389 Spraugue DauleyAd IHE MEIZ(FH)
(Seoul, Korea)ollA] Hopdto} ARSslGTH AMESF Al 2}
2 FosRa, ARAL 2% 22 + 1T, AdEE 55 +
5% FAstAcE W 12417 $71(07:00 ~ 19:000F &
AetHA 287 ARFES HASIAFH

MIA(40 mg/ml)E 0.85% AEAG3o] Ho 3BlFHe
o2z 82 FAY 50 uL¥ FYste IHEEES
=5tgtt. Shamells MIA 4l 5% AdsE
Qletgtt. 24A17F THE Table 19] Yehd vRel Zo)
H2 ARG, AAeo]| &2 MEC &2 ibuprofend 14
7 i dAdE A7t AELES st

e A AN o Lo

Table 1. Induction of degenerative arthritis by MIA and oral dose
of sample.

Oral dose of
Groups Induction of arthritis sample/day Number of animals
(for 14 days)

Sham Treated with saline Distilled water 10
Negative control Distilled water 10
Positive control Ibupll)'ggen 20_ r;\]g/kg 10

Treated with MIA y weight
MECI00 (40 mg/ml, 50 Wl/rat) MEC 100 me/ks 10
body weight
MECA00 MEC 400 mg/kg
body weight 10
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2) €% IL-2, IFN—y, PGE, =& &%

MIAZ Egddddde] =8 dF9 HJL Easto &
2 IL—2 (R&D systems, Minneapolis, Minnesota, USA),
IFN—y2} PGE; (abcam, Cambridge, Massachusetts, USA)
£ Z A=3AE AAE HH(ELISA kit) o2 &35t

3) SAX 24M

FEAREYE 33 wiEoR EHsle W + REUAL
(Mean + SD)2 Ue o, SPSS (PASW statistics 18)&
AHg-3Fe] ANOVA (Scheffe test)2 EAA {240 &R
HstETh(p €0.05).

4. YAE

1) STy

AYole PRI A3 Y BHAY F4o] Uk A4
A2 Qpres Ageid,

2) mEKIe| MH7IE

PR o) olshd WL AW F do) @ WA
ANE Fdtol AThY bs RS AFS 2
ket 2ol st

(1) Fu & glo] vk 4041~75419] 33l

(2) Visual Analogue Scale (VAS) 30 mm ©JAe] 35
He A

(3) X-rayellAl &8 ®& 1wd 59 Kellgren &
Lawrence grading scale®] 154 && 25d0| g
He A

4 BEd B4 Yorg &
& 153 ol 71 &

(5) Aol AFEZ] Aol JAAAEGAE ol FoA
(informed consent)E ZrAJSH 2}
B TEEY AdE flste] A HARERE &
#d 2= 313 X-rays APt 1 HA=E
Kellgren & Lawrence grade® H7}5}39t}h Kellgren
& Lawrence gradet 5eglZ EFEH, Z+ 54

© thewt 2t

rr
N

A7471%5241% wash out 7|

3) ®el7|=
(1) A7 WO Hay olele] SR ofat

= =
(2) ¥H ZtA0] 2 mm o HARE A

(3) WA F9I9) BF WY, BFAT BUA, BEY AF
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)
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(4) &4 TEF ol YAFHL
A, ZEA, FF4 AFe 7

6G) 14, A A= FA AR

(6) 24=x] o= 1dY #AH(170/100 mmHgol, ¥
HAF ~3Ed A 7]E)

(1) ddo] 2d=E]x g gy HFTE g9 180
mg/dl °), @R A3 FA] 715

(8) LA Azlog Achitol A7 F01 Al

(9) AST(GOT)®} ALT(GPT)7} 4=337]132] HAF AAHSY
o] 3wl oAkl A

(10) Creatininee] 4=3)7|3%e] HA} AAFHL o] 2uf o4
ol &}

(11)

o
(12) Azk3t AAl =
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(14) 7]

4) Randomization & enrollment

Aol &3l JAAHEAE FYAol M @A =
JAAFGAIZ| SEEH LER7E B8l AA7E /A7
Z H 4525 33T H, 52 &4 "W} computer—
generated randomization scheduleg ©¢]&3}o] Algda E
= dx F T £o2 B9 uiAstah AAEGAIFA
ARSE AHAREETES TR AEAES ot ol
Az=E At APAERZ LA T RFAE J7is 4244 39
Aoz 800 mg/A % 300 mg2 AZEZC] F&HA A
ok AldZoAlE AE4ES MECKHEEZ2A 300 mg/
AE 149 23], 13] 284 A3 3 HHARNIELRA
1,200 mg/day)AFHL, H2FAAE BHAEZLAZA £
T Aol ANFAET FYUE placeboAE-S HH AL

oo

o{AY A o o4F @ mF@ae] Jd, d¥, AF,
A%, B8 4 FE FAqY, oJshy HAHAETA, ¥ 4 3%
714, g/ 9 "EA, A/ WEHA, A%/ 924,
AA7VA, 2224, g5 9 A, AHA), S8,
wuh) A A E AT, AEstA)E AYstant &
NetA AHALZE red blood cell (RBC), white blood cell
(WBC), hemoglobin (Hb), hematocrit (Hect), platelet
count, segmented neutrophils (Seg. Neu), lymphocyte,
monocyte, eosinophil, basophilZ 243}¥ct, EH3}sH]
AAZE AST(GOT), ALT(GPT), total cholesterol, low
density lipoprotein (LDL), high density lipoprotein (HDL),

5) J_I_'__I-J'él%ol'% QIAMZAAL St=2 T g
o
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triglyceride (TG), glucose, total protein, blood urea
nitrogen (BUN), creatinine, uric acid, Na', K', CI,
Ca™ 5 P2 i) 84S AL

6) AAX|= 2 AAPIEX] &2l

AE7I7E B¢t H @A Ha JHsHE AAEHE F
A8k, AHAAFEETE B AEE A7IHeR "AY
A2 g HISGT, S ERE TE AES
2E M7, FE AYH Fol doH, ol digt HHA
BE AR o @Al AArEAY AJ@7|IE %
ZHAlo] A AAFEERE T AE9 AH vz
£ 7158 AL nSstqr

H HPo|A= Kellgren & Lawrence grading scale2]
1, 255°) 3t VAS pain 30 mm o9 F4o] Sl=
AHEE 8RR ARSI baseline, 4F FoF, 83 FOF
28 & E=o] gt H7HVisual Analog Scale, VAS)%}
71% 9@ Aol thdt BH7HKorean—Western Ontario and
McMaster Universities Osteoarthritis index (K—WOMAC)
2 oix B W npde] HuABAY A=S Bl

7) S SAddiH

A e BAENS SAS” (Version 9.2, SAS
institute, Cary, North Carolina, USA)E o|-&3lo £43}
ath. S84 BHUHEAY F BN intent to treat
(ITT) set® 3}al, per protocol (PP) setE F71Fo=
AXSHET F84 H7PHSY Fo HAE WglY] AFrs
paired f—test® ©o]&3dld] EASIHI, Fo] FI1] o=
two sample ¢—test, Wilcoxon rank sum testZ ©]-8&3}o]
BAACRE JodtA ARE Hretqrh

2 3

1. 84

1) Interleukin—2  (IL—2), interferon—y
prostaglandin Ex (PGEz) A
MIAZ EHFJAEEE F=F TEZLNA MECE 14
7+ AFEAT F @F IL-2, IFN—y, PGE:9 %:=&
Asto] Table 20| UeERfYTH MIAS Fstn HAS

1497 AFRAT Az Be, EF IL-27}
58.2 £ 7.9 pg/mLYI, BHY ARAR AEH= 9
oFZ2l Ibuprofen ZAFFEA3 H¢, 53.3 £ 7.9 pg/mLY
ou], MECE 400 mg/kg A% Rojzfoz Fodt 7
L 493+ 6.9 pg/mLEA IL-2 2 AFS Ho|7l 3§
Rou FAHCR fofRt Aole ofyint. IFN—ye] 7%
SR TolA 428.6 £ 59.0 pg/mLE YEEI Ibuprofen
oA 301.0 + 88,3 pg/mlL, MEC400ZolAE 232.4 +
72.8 pg/mLE Azl HlF FAHE {Fo5HA @
AUTHp<0.05). MEC100 ¥ MEC400% ¥% PGE:9
T 747} 258.9 + 39.2 pg/mLe}t 225.4 + 27.9 pg/mLE
A, SdERT 8% PGE; 5%E(410.3 £ 83,5 pg/mL)°l
Hlg] FAHCZ oA Wetth(p 0.05).

(IFN=),

e e pe

=2
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Table 2. Effect of MEC on the serum concentrations of IL—2, IFN—y,
and PGE; in animal model of degenerative arthritis,
(Unit: pg/mL)

Negative Positive
Sham RIS control MEC100 MEC400
control
(Ibuprofen)
L2 396+79 582+79 533+79" 551437 49.3+6.9"

TNy 263.8 +39.1" 4286 £59.0° 301.0 + 88,3 3143 +430™ 232.4 +72.8"
PCGE, 1625+ 315" 410.3 +83.5° 330.8 +36.9° 2589 +39.2" 2254 +27.9"

1) All data are presented as means + SD of three independent experiments,
2) Different letters (a, b, ¢) within a line denote statistically significant
differences ( p<0.05)

2. Y™

1) LEXIe| QAUMMESAIR =0 &Y

2 JAFGAFNNE Hidgt RS AR Hste]
Z 12299 XA sl screenings AAISHHTE AlEE
457, di=d 450l FRHER wiF=EeYy, AFVES
Auste] Al 190 BHEEGL, HEFALE EE
oz 29, AFHRE Q] 19, 5HI=R Qs 1% F 4
o] gyt dzaolA =B, AAZFLEAIS F
Z ¢=3 gL F 85I APET 8= 80%
oz 99 YIREE £2E 80% uHtezE 43(E 13
o] Ad g4 F gEEY F 729 gdMAEE 35
o, g2 3797 AYHYR JAHEAES FReAh

2) mERle] Qlmspe He 3 AN SA

Table 3o TFAFY] Ak AE 9 HH A E4S vl
st Ueiligich A3 A J8AEY AFEE AR 49
iste] 2ARE 23t AE FEo|M= AFT(MEC group)el
wagol 117(24.44%), 91/do] 34%(75.56%) EIE L, of
Z(Placebo group)ol] Aol 109W(22.22%), ojAo] 357
(77.78%) ZZt=]o] F7F FYHA zolE YEhhA Gsitt
(p=0.8032). APeIA AFLE Bt 59.02 + 8,454, Hi=
Fo W 56,98 + 7.2342 T 18 7o) BAHOR 99
2l Aol AtHp=0.2207). E3, @A SAqE L &
SolnoiE HHE7 BANCE 2eld Aot bt
ot AFE7t vl A (comparability)& 7HE 4= AT

Table 3. Baseline characteristics of study population (ITT set)

Treatment Placebo val
N=45 N=45 et
Sex Men 11(24.44) 10(22.22)
0.8032
n(%) Women 34 (75.56) 35 (77.78)
Mean + SD 59.02 + 8,45 56,98 + 7.23
Age 0.2207
Min, Max 41, 76 41, 72
Never 42(93.33) 43 (95.56)
<0.5 box/day 2 (4,44) 2(4.44)
Smoking 0.5~1 box/day 12.22) 0(0.00) 1,0000
n(%)
1~2 box/day 0(0.00) 0(0.00)
> 2 box/day 0(0.00) 0(0.00)
Never 18 (40.00) 20 (44.44)
: Once a week 3(6.67) 5(11.11)
Exercise 0.8143
n(%) 2~3 times/week 6(13.33) 5(11.11)
> 3 times/week 18 (40,00) 15(33.33)
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3) f=d "Witdne| MA| ¥ 24

(1) &4 B7F VAS

Table 4= 0F, 45, 8Fo|x Z43 VAS ®3E ITT
set Ao =2 BA% Aus el Fol|ok ITT set? VAS
H3lg B4 AFE(MEC group)> AF 457 & 1544
+21.29 AR (p<0.0001), 8F IFo= 20.71
18,90 #4sted(p<0.0001), AFH 8F Foll= HHLL Tl
EAHORZ Ho3 zolE EHATHp=0.0473: two sample
t—test, p=0.0419: Wilcoxon rank sum test).

Table 4. Effect of MEC on the VAS (ITT set)

Treantment Placebo
N=45 N=45 p-value rvalue$
Mean=+SD Mean+SD

Aglen msh AFFHAANE FYHA ZolE EHoh
(p=0.0439 ; two sample ¢—test, p=0.0203: paired ¢—test).
Egh AFH 85Tl FH FEAA AFEFH +FA 2
o7} AATHp=0.0497 ; paired t—test).

Table 6. Effect of MEC on the K-WOMAC (miTT set") scores.
Treantment Placebo
N=338 N=40
Mean = SD  Mean + SD
Paseline (Visit 2) 21,95 +4.31 21.53+3.838 06501 04728
4 weeks (Visit 3) 22,61 +3.67 21,43 +4.30
Pain  Change from baseline 066 +3.63 —0,10+294 03129 09277
& pvalue 0.2706 0.8309
Symptom 8 weeks (Visit 4)  23.24 +3.39 21,30 +4.39
Change from baseline 1,29 +328 —0.23+325 00439  0,1419
pvalue 0.0203 0.6635

zrva.lue:‘= rvalue$

Baseline (Visit 1) 44.31 10,49 41,87 +11.21 0.28%5 0.0815
4 weeks (Visit 8  28.87 £21.50 31,22 + 16,28
Change from baseline —15.44 + 21,29 —10.64 + 16,66 02367  0.1153
VAS pvalue <0001 <0001
8 weeks (Visit 4)  23.60 +17.98 29,09 + 19,59
Change from baseline —20,71 + 18,90 —12,78 +18.52 0,0473  0.0419
pvalue <0001 <0001

Compared between groups: p—value by two sample ¢—test
~© Compared within groups: p—value by paired #—test
. Compared between groups. p—value by Wilcoxon rank sum test

Table 5& 05, 45, 854 &73t VAS W3S PP set
oz EA%t A3E vehd Zo|th PP set®] VAS
s BAoA AFZEMEC group)2 AF 4% ¥ 18.77
15.79 7438 I(p <0.0001), 830l 22.37 + 17.66
Fast o m(p<0.0001), AF 453 Fole F AT Tl
EARoR Q893 zpol& HYrh(p=0.0316: two sample
t—test, p=0.0336: Wilcoxon rank sum test).

o

N 4 R

Table 5. Effect of MEC on the VAS (PP set).

Treantment Placebo
N=35 N=37 p-value zrva.lue$
Mean=+SD Mean+SD

Baseline (Visit 1) 4511 11,23 41,76 +10.33  0,1907  0.1091
4 weeks (Visit 8 26,34 1821 31,51 +17.22
Change from baseline —18,77 + 15,79 —10,24 +17.13 0.0316  0.0336
VAS pvalue <0001 0.0009
8 weeks (Visit 4) 22,74 +£17.32 2792 + 20,31
Change from baseline —22,37 + 17.66 —13.84 20,03 0,0598  0.0704
pvalue <0001 <0002

Compared between groups: p—value by two sample 7—test
'_ . Compared within groups: p—value by paired ¢—test
5 Compared between groups: p—value by Wilcoxon rank sum test

(2) K-WOMAC

MECE iy, £, AEg B FEEol7] g&,
AEEHE 3 13] o] At EZFAZ FJFAE EAA
AdAEE 7, HR2FE 5%)3 modified ITT set A
o7 0F, 4%, 8Fo|A K-WOMACY H3E BEAsga,
E4% A5 Table 69 Uetfigich, K-WOMACe] w3t
Z modified ITT set tjAre@ BENsGS w), 43 4%
Foles K-WOMACS Z+ &5 9 FHoA A 7
BAHeE fogt Ao|zt yEhA] koot HEY 8F
ol 55 9 34 FEAM HASZT FoFHA Zelzt

Baseline (Visit 2) 5558 9,72 51.48 +11.04 00861  0,0889
4 weeks (Visit 8 55,58 +9.83 51,50 + 11,80
Change from baseline 0,00 548 003+7.36 09865 09042
p-value 1.0000 0.9830
8 weeks (Visit 4)  57.29 +9.38 52,38 + 11,32
Change from baseline 1.71+6.80 090+9.03 0.6580  0.7561
p-value 0.1294 0.5345
Baseline (Visit 2)  77.53 + 13,07 73.00+14,07 01457  0.1401
4 weeks (Visit 8 78,18 £ 13,10 72.93+15.55
Change from baseline 0.66 +7.56 —0.08+9.25 07036  0.9521
pvalue 0.5948 0.9594
8 weeks (Visit 4)  80.53 + 12,19 73.68 + 15,11
Change from baseline 3,00 £9.11 0,68 +11.31 03222 04676
pvalue 0.0497 0.7079

Function

Total
score

1 Compared between groups; p—value by two sample ¢—test

. Compared within groups; p—value by paired ¢—test

5 Compared between groups: p—value by Wilcoxon rank sum test
YV modified intention to treat

(3) AL Z}A4le| o3t /WA= b

Table 72 AAF 45, 85 AAg PR Al st
WA= BH7HE ITT Set tAFSE BA% ZzE Ygd
o[t WE 3oA FrEEd IIAANIETE 1%, dR
= 3%)= M= BT FAsA] grop BEAMdiAbe] =3[h
HA gkokth AH A vt dH 45 F AER
izl Hvls AREEQl FAe Mol o, AHH £zt
Gojel xlol7b vpeERdtHp=0.0416 : two sample ¢—test).
I8y AH 8F Foll= w93 #Ert YehtA] gkttt

Table 7. Evaluation of improvement by subjects (ITT set).

Treatment Placebo
N=44 N=42 p—value p—valuexs
Mean + SD Mean + SD
4 weeks (Visit 3)  2.55 +0.63 2.81 £0.55 0.0416 0.0578
8 weeks (Visit 49  2.52 +0.82 2.67 £0.69 0.3815 0,4747

“ Compared between groups. p—value by two sample ¢—test
5 Compared between groups: p—value by Wilcoxon rank sum test

Table 8& 412 4%, 8%o] AAR @A =Alo] 3t
M= H7FE PP Set tidez E4% AME vehd &
oty A A Hlwste] HFH 43 T A[@FZO| thxol
Hlg] Hubzel A9 Jfdel ¢lof, AHAFH +% f9F A
o]2 JEFAtHp=0.0039 : two sample ¢—test, p=0.0068
: Wilcoxon rank sum test), E3F, A% 8F T AL
9 dizFzbel|  foF Zpol7b ey THp=0.0227 : two
sample ¢—test, p=0.0429 : Wilcoxon rank sum test),
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Table 8. Evaluation of improvement by subjects (PP set).

Treatment Placebo :
N=35 N=37 p—valu(; p—value$
Mean + SD Mean + SD
4 weeks (Visit 3) 2.43 +£0.61 2.84 £0.55 0.0039 0.0068
8 weeks (Visit 4) 2.29 £0.71 2.68 £0.71 0.0227 0.0429

" Compared between groups; p—value by two sample ¢—test
5 Compared between groups: p—value by Wilcoxon rank sum test

(4) BFIA] o7 AHE FAH}

Table 9% 43 4%, 8% ANT BIA] 7 AH
= FUB/IE 11T Set o2 BHT Aol FE 30
A FERYE APFAET 18, g2 3DE A= 3
7K +qstA) ot BAThel mHEA Ygkeh, ITT Sete]
AE A3 20 BAS S9A7F e gsiet,

Table 9. Doctor assessment of improvement (ITT set).

Treatment Placebo :
N=44 N=42 p—valu(; p—value$
Mean + SD Mean + SD
4 weeks (Visit 3) 2,52 +0.59 2.71 £0.51 0.1111 0.1143
8 weeks (Visit 4 2,48 +0.76 2.64 £0.69 0.2953 0.3528

" Compared between groups; p—value by two sample ¢—test
" Compared between groups. p—value by Wilcoxon rank sum test

Table 102 AF 43, 8Fo] AHAR GBoAte] gt
MAE FEE7/ME PP Set o2 EA4% ZAilolty, PP
Set B4ZA3 AP, dizTolA A¥bEQd FA4Fe S
ugon, M3 47 T AH N BAA St U
EPgthip=0.0192 : two sample ¢—test, p=0.0253 : Wilcoxon
rank sum test). 3, AHF 8F Fo= HH 7oA F
ARoZ $o13t o|7t YERGTHp=0.0184 : two sample
t—test, p=0.0320 : Wilcoxon rank sum test).

Table 10. Doctor assessment of improvement (PP set).

Treatment Placebo )
N=44 N=42 pvalue p—valuexs
Mean + SD Mean + SD
4 weeks (Visit 3) 2,43 + 0,56 2.73 £0.51 0.0192 0.0253
8 weeks (Visit 4  2.26 +0.66 2.65 £0.72 0.0184 0.0320

" Compared between groups; p—value by two sample ¢—test
7. Compared between groups. p—value by Wilcoxon rank sum test

4) RN HItH0l st FIHEA Aot

(1) 228 3])HPEA (Logistic regression analysis)

Table 112 VAS7F 2001 #agt Aol diste =X
2¥ HARME AN Holth VAS 20014 AioiRE
Feuen shn HFAES AYusE 2Aa" AR
AE AANTE Z3, VASTF 2001 AT @R F A
T 279H(61.4%), WRF 17H(38.6%)22 AdLA &
AXez fostA HFa(p=0.0365)st%eH, =ZA2E 3
HEA ZAPoJME= Odds RatioZ} ITT SetolA 2.471=2
tzto] Hste] oF 25 ¥ ATE Holw ot W
PP SetolAd= 1.9692 ©oF 2v] Z7lslgov EAZFHo=
Sofat Aol molA] gislt
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Table 11. Logistic regression analysis against subjects who have
VAS change is higher than 20

ITT Set

PP Set

Variable
OR’(95% CI”) p-value OR(©5% C)  p-value
Visit4d—Visit2 ~ Group
Placebo 1(Reference) - 1(Reference) -
(n=17)
Treatment 2.471 . 1.969
(n=27) (1.058—5.768) 0.0365 (0,770-5.031) 0.1571
Y Odds Ratio

? Confidence Interval

(2) d=d 9 o] IF3te| wE F7HEA

Table 12+ ITT Set? SRS ez dL& VASE
A% Aufolt), A3 45 T VASZF 13,18 + 22.20 Tr4a
51921 (p=0.0015), A3 8F Fol= 21.32 + 17.30 A
SFATHp €0.0001), AAF 85 Fofl HHE 7ol FAHC=E
HoJgt zpol7b YERGTHP=0.0280 : two sample ¢—test,
p=0.0336 : Wilcoxon rank sum test).

Table 12. VAS of women (ITT Set)

Treantment Placebo )
N=34 N=35 pvalue p—value’
Mean + SD Mean + SD
Baseline (Visit 1) 4482 +£11.16 43371203 06052 0.2714
4 weeks (Visit 3) 31.65 £22.27 3254 £17.20
Change from baseline —13,18 +22.20 —10.83 £17.74 0.6285  0.4748
VAS pvalue 0.0015 0.0010
8 weeks (Visit 4) 23.50 £16.54 32.03 + 20,53
Change from baseline —21.32 +17.30 —11.34 £19.51 0.0280  0.0336

pvalue <0001 0.0016

Compared between groups; p—value by two sample ¢—test
. Compared within groups: p—value by paired ¢—test
. Compared between groups: p—value by Wilcoxon rank sum test

Table 132 ITT Setol|A] tol7F 50410l 7947ER19] Alghe
oE 9L VASE EAT A7 ushd Holth 43 4%
Foll= 16,61 + 21.33 728k.2H(»<0.0001), 4F 85 =
o= VAS7} 23.68 + 17.38 Zr&3l9th(p €0.0001). 4% 8
= o= HAE 7ol BARCR gelst Aol7h Ueht
(p=0.0151: two sample ¢—test, p=0,0144: Wilcoxon rank
sum test).

Table 13. VAS of subjects aged between 50~79 (ITT Set)

Treantment Placebo )
N=38 N=39 pvalue p-value®
Mean + SD Mean + SD
Baseline (Visit 1) 4476 £11,10 41,13 £10.28 0,1400 0.0576
4 weeks (Visit 3) 28,16 £21,37 29,59 + 16.20
Change from baseline —16.61 +21.33 —11.54 £1593 0.2405 0.0849
VAS pvalue <0001 <.0001
8 weeks (Visit 4) 21,08 £16,47 2795 +19.70
Change from baseline —23.68 + 17.38 —13,18 £19.57 0.0151  0.0144

pvalue {0001 0.0002

Compared between groups; p—value by two sample 7—test
: Compared within groups; p—value by paired #—test
. Compared between groups; p—value by Wilcoxon rank sum test
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FPAEEEYE HREREd AN Tl et 5

gt E9hHE EAI5te] Table 149t 1590 UeER it

Table 14= Wad GAsHY HAAEZRE BAHS #olth,
Platelet= ¥ 8% = AldFolAl 8,24 £ 23,89 F7I5H4
©m(p=0,0253), EFANAE 9.60 + 18,63 Z7letgeH
(p=0.0012) °l& AH 7ol TAHSE {93t ztol= ¢l
Qlrl, E3E tixFolA A3 8F ¥ Monocyte(p=0,0045)2k
Basophil(p=0.0035) @&o°] AW F94 2olg B
L, 25 A9 oy wstolAY A ou|7t gl A
o2 FAHUT AHF 45 F Basophil #FolM HF <3t
AR 193 Folg HALWHp=0.0115) =EF A4 HY
olufe] WSttt olele mE FEAA HHLE FAFHCE
fogt Axe UehdAl gttt

Table 14. Blood test (safety set).

Treantment Placebo
N=45 N=45 p—value
Mean =+ SD Mean+SD
Baseline (Visit 1) 243,13 £51,62 237,73 £46,93  0,6049
4 weeks (Visit 3) 243,96 £+ 54.65 237.96 +45.56

Change from baseline 0,82 #2144  022+19.70  0.8904
Platelet pvalue 0.7982 0.9400

8 weeks (Visit, 4) 251,38 £54.49 247 .33 £47.47
Change from baseline 8,24 £23.89  9.60 + 18,63 0.7647
pvalue 0.0253 0.0012
Baseline (Visit 1) 6.09 +1.67 5. 75 +1.64 0.3317
4 weeks (Visit 3) 6.39 £2.17 593+ 1.71
Change from baseline 0.30 +1.84 0,18 +1.16 0,7227
Monocyte p-value 0.2835 0,2987
8 weeks (Visit 4) 6.48 £ 1.51 6.37 = 1.61
Change from baseline 0.39 +1.64 0.62 +1.39 0.,4767
p—value 0.1163 0.0045
Baseline (Visit 1) 0.50 £0.35 0.41 £0.23 0.1351
4 weeks (Visit 3) 0.45 £0.29 0.48 +£0.27
. Change from baseline  —0.05 £ 0.20 0.07 £ 0.26 0.0115
}?amsg/p;ﬁl pvalue” 00749 0,0704
8 weeks (Visit 4) 0.54 £0.35 0.49 +£0.24
Change from baseline 0.04 £0.22 0.08 £0.18 0.3230
p—value 0.2332 0.0035

. Compared between groups: p—value by two sample ¢-test
. Compared within groups; p—value by paired ¢—test

Table 15% WE¥ dslstd AAZTS 2 o
2 BEATE 3 AT 7o) BAMOR $oghe mols
A gt

1
o,
sl

Table 15. Blood chemical test (safety set).

Treantment Placebo
N=45 N=45 pvalue
Mean + SD Mean + SD
Baseline (Visit 1) 2429 £4.51 25.62 + 8.56 0.3586
4 weeks (Visit 3) 24,09 £6.65  24.07 £6,07

Change from baseline —0,20+6,25 —1.56 £834 0,3854
AST(GOT) pvalue 0.8311 0.2174

8 weeks (Visit 4) 24,71 £498 25,00 £7.05
Change from baseline 0,42 £4.89  —0.62+9,12 0.5005
p—value 0.5652 0.6493
Baseline (Visit 1) 20.68 6,28 2362+1291  0,1597
4 weeks (Visit 3) 2011 +724 21,27 +10.39

Change from baseline —0,47 + 6,64 -2.36+10,87  0,3232
ALT(GPT) pvalue 0.6396 0.1532
8 weeks (Visit 4) 2016 £7.78 21,64 + 10,22
Change from baseline —042+6,11 -198+1279 04644
pvalue 0.6451 0,3054

2N 2 QAT 31

Baseline (Visit 1) 0.78 £0.19 0.75£0,13 0.3808
4 weeks (Visit 3) 0.77 £0.18 0,74 +0.13
Change from baseline  —0,01 0,05 —0.01 +0.06 0.9571
Creatinine pvalue 0.4219 0.5687
8 weeks (Visit 4) 0.76 £ 0,17 0.75 £0.12
Change from baseline  —0,02 + 0,07 0.00 +£0.07 0.0927
p-value 0.0557 0.6891
Baseline (Visit 1) 15,44 + 3.55 14,47 £ 317 0.1716
4 weeks (Visit 3) 1489 £3.71 14,22 £ 3.62
Change from baseline 0,56 £3,26 —0.24 + 3,52 0.6647
BUN p-value 0.2589 0.6440
8 weeks (Visit 4) 14,78 +3.73 1516 +3.84
Change from baseline —0,67 =339  0.69 +3.32 0.0584
pvalue 0.1941 01704

Compared between groups; p—value by two sample 7—test
. Compared within groups: p—value by paired ¢—test

Aol wet 4T AF SFS o YEAT AP
st Aldw, dR2TA AFHTT] FAFLE {590
3t A1}E Hol= =S 99th(Data not shown).

a1

APA7 g 2o AAEEEGE] EHPYBED A
A 8% 9 FAEE RIS, HHAFEETES 1497
MIAZ EfgTEde] f=dH F=RdodA HAANFHS
b, 8% ESAE(INF-«, IL-19)9 ZT7FE AAXFHL
Carrageenan®@ JAESEo| 4= FERY9 &H H
22 JANRCH? MAd st &TE AT &AL
ZA2AAHY, sy, ZaE 2 AYRREES wE A
HAzzuTEe Hu4udd AMEES HE 9 o
QJst7] Lt Ao MIAZ IHEIS F=AX

olgst FEAMYU(ESF IL-2, IFN—y, PGE: &%)
B YHNH(VAS, K-WOMACQ)S +aste] 1 a%g 3
srstsict

BEATE| FRE ABAES) B )50l o) 2F
E=d] MIAE= glyceraldehyde-3—phosphate dehydrogenase
24 dAAZA AFRES AT eEA ATJAEY A E
Yot A Ao HejE fEsts Bho, MIAS
o]slﬂ ZHEY FE2IS 1987H0| Kalbhen™dl <3

S HUET MIARZ ZHEEE F=3 S22 B E
W) 2B vsl Ao SeAde] st e 4
slof Say TrAdel WeAstE AR orEdTol
wol AR Uk,

EFBEYo] JYHH TNF-a, IL-18 5 FF& dov|=
cytokine®] AJAo] F718Fal collagenase, stromelysin &
HHRE Fsjaae] Fu7h F7HEER o5 cytokined]
AHolAle} ABESEL BAY oAl BREAS Azl
% %93 anolth? TNF-ot HAWRS 27]o] HulEo]
271953 gEo] IE A=7]49 proteoglycan Ta &3
QS A5 “‘447‘%‘52% A NG| E IL-18
STEHANA dF 71EARAE SV, PGE:S] 843
Z313to] proteoglycans A%‘/\l?li AL JARTH
2 AN FHAFSEFES 14%_‘2} MIAZ E34
TEdol f=8 FEEIA HHANHE W EF IFN—y,
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PGE; E3A®9 A4S SAZHSE FosiAl JAAFH L
PGE»= COX—28] AAZRgo| o3 A==t EPdadd
olA &3] Ws= 54 Z=(osteophytes)S FJste] H]
AAA 2 A% D B2 a2 Aea) Az
SE30EY A7 E344BEY s EREY EF PGE:Y A
AL gAIRE A2 APAT2ANA EF IL-169 BAEE o
AstaL, COX—-29 HdAS XY wE Ao Al=mHL)
AANFEEREY HI4BEE R Jm5o ot dY
AT Zajo] 2AsI] 2 ATAE o] YA B
S Bk sk JAAIFHEAIREY T oFA
e R oz WA F2Y w3 dFANEE A5
Kellgren & Lawrence grading scaled] 1, 253°] 3l
tH VAS pain 30 mm o449 A59 EPHJBEE S
AE dAe R StaL HARA AARlA E=olv
T T TTE oY HHE 4L R FAES
2 AV 522 3= 27] SHEQAAAY s
=l 23S B3 B3 JA=S4eke] kA
ZApE7] §l8te] 7129 NSAIDs7F -3 91334
H2-8 53] A9 A FAES HiAske] Adstsl
AFEHE A4E 729 viFeAo] ot | AAFH
NEARGAE wigstE e, AAZGEAEN AL, AL 9
Ab, AARAE BRA WiZAINE dEjA] Y= ol WAE H
A8 Pt HF LE AR WEE FASEL A
7I7HEQt ol% WHY TYES EAle WAk ootk B8
$onl ok BT ok 9g0%E 243 AWE Yehfo] 2 A
Ao A EE TS EoFAUT

AASEEESY HEA] dig fadS Brie 2ok
A3 85 & HASFEEFEC] dx2F(placebo)dll Bl &
2 MAVAS H vt §)dte At S8k I 4=
9t Uebelhart $%& Kellgren & Lawrence grading
scale®] 1-35g°) st SHEE S de AR
1208 A2 2 chondroitin sulfate?} placeboE B|n3}
o] BuslgEd, 125 A3 ¥ chondroitin sulfate group
oA VAS H49] A7l " 15,993 placebo group®lAl
= 128 1 Fol= 3.9%th. 2au, £ A9 HAEE
E3E groupdAE 8F AH T B VAS H49 2o
7} 824 Uebelhart 9] chondroitin sulfateol 83 4
N0l 457 HIEAE B VAS ARl 401y
Lo EzAs giE Byt Park 572 Kellgren &
Lawrence grading scale?] 1-35g°| 3gdsts =AY
ZAo] Ql= Al 1989 ke ® GCSB-5(AEY AlblE)et
CelecoxibS H®]®3}o] A|3Y3t randomized, double—blind,
multicenter comparative study ZIE E sk v} &4,
GCSB-5 group®Al 454 Ha+ 11.1, 8FA| 21.39] VAS
H4=o] A2E HolFglon Celecoxib groupdlA: 437
16.3, 8FA 24,27} Aste] 4574 1E7He] VAS Ha<]
Zpol= 5293 8FA Abol= 2,99, 2 A AFAN=
A7 47 AAAFEETEE groupdlAl VAS Ha9] vt
15.4, placebo group? VAS A 747t 10.6, 1F7HY
VAS Z<4: 2po]7} 4,82 Park $7¢] B18t GCSB-59} H|
2%t Anetn A=Ech Thorne 508 1008 tiatoz
452F YT tramadol@ placebod] Bl AFIA AHFH 45
& tramadol groupolA] Hat 13.49] VAS H49 #AE

(

2 oft Lo Koo

fr

R
%
of

2 2
to T2 <k
|

op L 1o i tlo & R

Boa Busigict ole B A3 ARHAREEEE
A3 4% T VAS 4 ATt 15.49)ET E5sithal & 4
uct,

K-WOMAC (modified ITT set) FEoJAL AARE2E
FE HHEY 55 9 S JAUE 8F T fstA Hdast
AE B ofst HHFE Tel= Felgt zpol7t yEebgTt 7]
T FEAME AH U 2 AFH 2 BF o7t gl
ol WEHoR FgE L EFPJTEH Furd TEA
Z, TS, gdute] A3 WHErt 87t e 5E

ZHjel frojulst JshE Holrj= oz A 7]eldt Ao

AAHGAGRIAL 222 AMES Brhoks el
L 4F, 8% B AANSEEREE AAZI © w2 )
o] QIYI(PP set), ATATH BASHE FBAAE 4%, 8
F BE PAAEEEEE HATIA o e Aol Yt
(PP set). HQwads 38 QAEAL BFoln H3o|
U 715ae) sl S B 49t gong ofoh ge
AHE 7t GRoINe) feug BHS F5 BHOR <l
@ Aoz ARE,

oo ATAWSI HIPS W PUNEEETRY B
% W AEE 7129 AQAEA B AAE oRE v
SEAG o S4ettha AREn, daRiaugEed 3
7Rt gt Wopyol 948 Ao dlElel el
AYoR A A7IHA NRrt FRA He HPyBagel
=40 Baue HAE BaAen Audt

A=

=

FAAFEETEMEC)Y] HAYWEA A meo izt
A7ddes o 2

1. MECO AF+ SD ratollA MIAo| 93 Zri=Ee
IL-29 3L A= FFE EFou F94Ql At
ol= olyglal, 1o HH IFN—y, PGE:9] WAL &
AFoR FostA JAAFT

2. VAS HIEKITT set) : A% 8F %o MECEH placebo
o #3F FolF Fol7t UEhd=Hl, MECES] VAS
47} placebowtell Hld FHste FAHOE {o%t
A5 By

3. K-WOMAC(mITT set) : A5 85 Fol AdFt THMEC,
placebo)el Al §F B F4] f9H Rol7h ekt
ou MECZ WelHE SAZHOR 521 Hol7t 9)

2}
X,
o,
N

o booaabgelaA@st AL, dosety
A R GEAF(E, Beh) EHFZN FAZC
= 4o Aol2 HelFE FEE ggit

22HoE, PUNFSRIRMEQ)S ol8% 439 2
49 2 FU7, BAY xR ATeld 457 9 8
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