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SUMMARY

[. Title
Development of high value—added products and anti—arthritis physiolog

ical activity of Achyranthes Radix

II. Goal and Significance of the Study

The purpose of this investigation was to examine osteoarthritis and
rheumatoid arthritis effects of Achyranthes Radix by cream with Archyranthes
Radix extract. In addition, Development of high value—added products of

Achyranthes Radix.

IlI. Research and Scope

The dried root of Achyranthes japonica Leveille et Vaniot(Amaranthaceae, AJ)
1s one of the source plants of Achyranthes root. AJ could be activated the blood
circulation in human. The active ingredients of AJ were oleanolic acid, saponin
and 20—hydroxyecdysone. 20—hydroxyecdysone was a potent inhibition substance
of excess secretion of Cathepsin B causing an inflammation. In this study, we
tried to isolate and evaluated loss on drying, total ash, acid—insoluble ash of
20—hydroxyecdysone from Achyranthis Radix. In order to evaluate quantitative
determination of 20—hydroxyecdysone in AJ HPLC method had been used.
Separation and quantitative determination of 20—hydroxyecdysone from AJ has
been conducted by using HPLC method. 20—hydroxyecdysone in a methanol
extract from the raw drug was separated on a reverse phase column using
n—hexane : ethanol : methanol(1:3:3) solvent system. Content of
20—hydroxyecdysone in AJ showed average 2.18% in samples collected throughout
the regions of Korea.

Osteoarthritis(OA) is a degenerative joint disease characterized by fibrillation



and erosion in cartilage, chondrocyte proliferation and osteophyte formation at
the joint margins, and sclerotis of subchondral bone. Archyranthes Radix has
had extensive therapeutic application, and there has been increasing interest in
its biological effects. However, the biochemical and histological effects of
Archyranthes Radix on chondrocyte have never been systematically investigated.
Therefore, the objective of this study was to investigate the effects of
Archyranthes Radix on role of anti—oxidant and anti—inflammation on oxidative
stress induced by H:0s in rat articular chondrocytes. Articular cartilage was
harvested from rat articular cartilage and osteoarthritis models was induced
from MIA. Cartilage explants and isolated chondrocytes from articular cartilage
were treated in various conditions as monolayer culture. After Archyranthes
Radix treatment, the time—dependent effects of Archyranthes Radix was
evaluated by measuring cell proliferation and by analysing cell morphology and
expression of cartilage apoptotic protein using XTT. Archyranthes Radix
resulted in a time— and dose—dependent cell proliferation, which was largely
attributed to apoptosis. Cell death caused by H02, was inhibited by
Archyranthes Radix. Histological findings that are similar to those observed in
human osteoarthritis, such as disorganization of chondrocytes, erosion and
fibrillation of cartilage surface, and subchondral bone exposure were observed in
a MIA —induced osteoarthritis model. Safranin O—fast green staining revealed that
marked diffuse reduction of proteoglycans treated with MIA. The Mankin's
score were closely correlated to the grade of histological findings.

This study was performed to investigate the effects in inflammatory and pain
status on rheumatoid arthritis(RA) induced rats by achyranthes radix(AR) extracts
ointment according to the application methods with the change of
motor—behavioral and immunohistochemistry study through the change of COX—2
in the knee joint and PGE. concentration production in serum (pre, 3%, 7%, 14%,
21°% 28%day). The results of this study were as follows:

In result of gross & histological examination, after RA induction were observed



reddening, edema and erythema. And H&E stain were observed the destruction of
articular cartilage, bony erosion and the infiltration of inflammatory cells after RA
induction. In result of volume change of hind paw edema and arthritis indices
test and arthritic dorsal flexion & plantar flexion pain test, group I, II, IV
were showed that significantly decrease to arthritis indices compared with group
I at 28" day of RA induction. In result of mechanical allodynia test, After RA
induction were observed lowering of the mechanical threshold when compared to
the pre RA induction. Because of RA induced rats developed mechanical
hypersensitivity. Especially, group I, I, IV were showed that significantly
increase mechanical threshold compared with group I. In result of safranin
o—fast green stain were showed histological indices, group II, I, IV were
showed that significantly decrease the scores of cellular infiltration and
synovial hyperplasia, pannus formation and cartilage destruction compared with
group 1 at 28" day of RA induction and group IV were the most decreased
compared with group I, II at 28" day of RA induction. In result of
immunohistochemistric response of COX—2, group I, I, IV were showed that
lower response effect compared with group 1 at 28" day of RA induction.
Group I were multicentric response but group W, II, IV were lower local
response at synovial tissue. In result of prostaglandin E» concentration in serum
were investigated at the end of experiment. The PGE: concentration of the
experimental group I were increased when compared to the pre RA induction.
But the PGE: concentration of the group I, IlI, IV were decreased compared to

the group I.

IV. Suggestion
In conclusion, Content of 20—hydroxyecdysone in Archyranthes Radix showed
average 2.18% in samples collected throughout the regions of Korea. In addition,

Archyranthes Radix in osteoarthritis results are consistent with the hypothesis



that under conditions of oxidative stress, the HyOz;—induced inhibition of cell
proliferation in the rat chondrocyte is mediated through a modulation of
Archyranthes Radix, promoting further anti—arthritis effect, indicating a
potentially important role in cartilage repair and in the treatment of
osteoarthritic cartilage. The above results suggest that Achyranthes radix extracts
ointment effective acts were the most therapeutic intervention in inflammatory,
pain control and motor—functional recovery in osteoarthritis and rheumatoid

arthritis induced rat.



CONTENTS

Chapter 1. INtrodUCHIOn « e resrersmmsmssrmins s 29
Section 1. Objectives and significance of the Project -« eseerssmmesininnn. 29
Section 2. Categories Of the ProjeCt «« sttt 34
Chapter 2. Literature review and case Study et 35
Chapter 3. Research contents and TESUILS -« esererersesemesssmtissitinitiss s 36

Section 1. Studies on the preventation of antiarthritis, therapeutic character,

constituents, purification and physiological function of Achyranthes Radix 36

1. Investigation on ACAYranthis Radix - e %
2. Isolation and Quantitative Determination from Achyranthes Radix e 3
7}, Extract solvent selection of Achyranthes Radix - 3
];|.. Conclusion of eXtract CONAItiOn «wrerersrrerererrremsrrmereoertertiitiiittteeines 9
T}, Component separation DY fraction «wse e 9
1) SEqUENCE Of FraACtiOn « s eresseressseremsseniesssiimisiisss it 9
0) HEXANE LAY QL «++rersseesseressressemssseesesiss i 0
3) Chloroform 1ayer ........................................................................................................ 1
4) Fthyl acetate Layer w e eermesmesmmesimesiisisssssssssssssssssesessse st sesssesssssees 1



5) Butanol layer ............................................................................................................... 41

2}, Comparison of component content follow Achyranthes Radix region = 2
3. Separation of functional substance in Achyranthes Radix - a
7F. Material and Method - e e seesseessemseriseiieissis s 8
1) Material and Method e s eseesseesseessmrsssssssssssssssssssssssssssssssssssss st sssssssees B
2) Equipment and SAMple - wssrersseeesssesemssimmissimisssiisssissss s 8
3) CONLIFMALION LESE wrererresressersseesssesssessssesssessssas st ssss st 3
4) Dried content and aSh LESt e remrsmrmsrmsssmsseisssssssissssssssss st 3
5) Acid iNSOIUDIE ASHh ESE wrrrrerrreserssessemsssmssssssisatsssisssbeis st 4
6) 20—Hydroxyecdysone extract and refine « e, 44
7) Analysis condition of HPLC and MEasuring s sewseeesseesseseserssesisnecrenns 5
8) Manufacture and content of 20—HydroxXyecdysone « e 74
LF, ReSUlts and iNVeSHIALIOn s sserrssseresssseressemmisssiiesiiisssisssiss s R
1) Confirmation test and dried COMEENE « - rrrrrrrerrmsrmsrmssrssssssssssssssssssssssssssssssees 2
2) Ash test and acid inSOLUDLE ASh LESE wwrwsrerrrsressersmmssmssessmseisstisetssissssssbsssss e q
3) 20—Hydroxyecdysone extract and refie « s 34
4) Measure of 20—HydroxXyecdySomne s errersrremsreisriiserisiesisesssssssisssnenas 94
5) Content of 20—HydroXyecdySone « s eeesseeessrmssrimmeiisssiississsisssssssssissesness 94

4. MANUFACTUTE Of EXIFACE [EA wwrerererrrsrsrrsssrmssmssssnssssssessssssesssse st ses st ss s ssssssssssssssnaaes 3
5. Chondrocyte toxicity and metabolic aCtivity test e, 5
7F. Material and Method s e seessseesseeserssseeseissis s 51
1) Reagent and material - s eeesseeemsseemssimisniiisinisii s g

2) Chondrocyte iSolation and CUILUEE s serrssermsssersssemiisiiisiini e 5

3) Chondrocyte OXIdative INJULY s ewesseerssseremssseresssaisseiisesiss i B

4) Change of chondrocyte proliferation « - e 6
LF, Results and INVESHIGAtIOn « s rwssseresseresseemssesiiisiseisississsisssi o %



1) Dose—dependent effects of Archyranthes Radix in chondrocyte prolifer ation

....................................................................................................................................... 57
3) Dose—dependent effects of Ho0s in rat chondrocyte e 95
4) Time—dependent effects of HyOs in rat chondrocyte s 95
5) Effect of prostaglandin By CONCENtration « s essrersresreminiiisinisiisiienne. B

Section 2. Effect of Archyranthes Radix in osteoarthritis and rheumatoid

AEERLIELS #+veveerereererererersemeneneret ettt bbb 62
1. Effect of Archyranthes Radix i 0StEOArthritis s ersserresermimermissiiisenniseiens %
T, TIEEOAUCLION w++ereereeesseersseesssesesseesssstss st ®
Lb. Material and Method s s esserseeesseessessssssssinssssissssisssssssss s )
1) eXPErimental Animal - s seeessseressseemmssrimssiiissiiisssimss s 8

2) OSLEOArthIItiS MOQEL «esreessresseesseessersssessesssessssissess sttt 6

3) EXDPEriMEntal SCREIME s eresseressseremssrrsiseriissini e 4

4) AI’C]Y_VI’HHZ']Y@S fc'idl')( cream preparation .................................................................. B
5) HISTOLOGICAL LESE rreerrressserrssseremssensssersiseisis it 6
(1) Hematoxylin & Eosin (H & E) Stain - seeeseeeseeessersssessisessiesiisnisieseiens B

(2) Safranin O—fast Green SLAin - e B

(3) HiStological eVAIUALION s serersseremsseremssersiseriisessissi s B

TF. Results and INVESHIGAtIOn « s rwsereseressermiseriseisiiessississsisi s ®
1) HiStOphathOlOgical evaluation in Osteoarthritis .................................................... @

2) Histopathologic FINAIngs - wsseresseresserssssessssesisssiiiesiisiss s 1

3) Histophathological evaluation « s eresssrmmsremissisiesissanisesnes s 2

2. Effect of Archyranthes Kadix in rheumatoid arthritis «ooeeeeeeeeesmeme g



7],. Tt OAUCTION *rrrrrererererereresnenn e e s e s e B

Lb. Material and Method s s esseersseeesseessessssassssssssisse s g
1) EXDErimental amimal s eeeeseeesseresssessiseriisessissiisessississ s 3
2) Rheumatoid arthritis MOAE] s - esseeeeseessessmesssmssssssussssssississssssssssssssssssssssssssssssisens 3
3) Preparation Archyranthes Radix extract containing s 3
4) Assessments for behavioral ODSEIrVALION « e ersrsesmsssssssssssssrssssssssssssssssens 2
(1) Volume change of hind paw edema « s wwsreemsmmmssiimiiiisiisiiisinisenns 3
(2) Clinical assessment of arthritis indices w e eersrmesmmesrmesmmmsssmsssessssssesssenns R
(3) Scoring of arthritic dorsal flexion & plantar flexion pain test w388
(4) Measurement of mechanical allodymnia « s eesseemseemremsissis e, 8
5) HiStoloQiCal ASSESSIMEIE w+reresseerssseresssermssmemmisiasistiiiesiss s 8
(1) Paraffin embedding SAIple - sseersseressermsreiieisiiiesi e 8
(2) Histopathological SUFVEY in KNee JOInt « s eseeesermseemmmmmiiiiissiisiinininan. 6
(3) Histopathological SUFVEY in KNee JOINt w s wssessereseresserssesmiseriiierisesiisscniinans &
6) Immunohistochemical stain(COX—2 Protein) w s esseressereseresssemissenisesiinsee. 68
7) Measure of prostaglandin Es CONCENErAtion - s wessremssremmssiiserinsesiiisines 6
T, RESULES +rereeeesseesssersseresseessse sttt )
1) Gross and histopathological changes in RA wswseesreremsiiiisiiiisinens R
2) Assessments for behavioral ODSEIrVALION « e essesrssmrssssssssesssessssssssssssssssens 8
(1) Volume change of hind paw edema « s wwssrerssermsseeieriisiiissiisenisennns 8
(2) Clinical assessment Of arthritic IAEX « - weerssmrssrssmmssssnssssisssssssssssssssssnses ®
(3) Scoring of arthritic dorsal fleXion Pain fESt «swsseresseressermsssesisnrriserrinenss 9
(4) Scoring of arthritic plantar fleXion Pain test «wserssereseemserrireisriniesiinane, D
(5) Change of mechanical allodynia « s wssreesseresmrmmseimisiisiiisisinees 9
3) HiStoChemical EVAIUALIOnN s wssrsseessersssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss g

(1) Histochemical reaction through safranin O—fast green stain in knee joint

(2) Evaluation of histological index through safranin O—fast green stain in



knee jOil’lt ................................................................................................................. [¢3)

(3) Change of Cox—2 immunoreactive cell in Knee jJoint s«eeeeeeeessresern, 79

4) Change of concentration in prostaglandin E2 ...................................................... 9

5) Concentration of inflammatory cytokine concentration s« e D

6) Radiological VieW ..................................................................................................... 101

;q_. Investigation ............................................................................................................... 103
Section 3. Archyranthes Radix include transdermal delivery system - 107

1. Transdermal deliVery SyStem ...................................................................................... ](Y

2. Oral Dreparation .............................................................................................................. HS

Chapter 4. The achivement degree of research goals and the degree of

contribution to the related field « e wererrerrrmm 115
1. The achivement degree of reSearch GOals - s reremmrmrmisiisiiseisieieeees B
2. The degree of contribution to the related field « s wesseremsermiremierriieriieen. B
Chapter 5. Plan for USINg TeSearch TeSUlts - e 117
1. ADDIICALION *rrreerrersesseserseses et 17
2. InduStrialized Programs - - s 118
Chapter 6. Collection of foreign technique information :««««««weeeeeeremreeremeeenn 120
Chapter 7. REfEIENCE -+ wrsssssreesssreemsssreiiissssiiiiss i 129



Zﬂ 1 % g;m%;};ﬂg‘ 7H_g_ ......................................................................................... 29
xﬂ 1;3 o‘j:rLyHaELg %@iy/} %Jg_/\é .................................................................................... 28]

xﬂ 2;% o‘j:rLyHaELg Hd_ﬂ ..................................................................................................... A

X]] 2 ZJ— 51'-1,}]9,] 7]%7}]% i\ﬂ;j&- ....................................................................................... 35
A3 A ATALEY YL B T s 36
A1 el FRA A 9 AnAAe 54 24, 24 2 2 A4

?q‘:[l. .......................................................................................................................... 36

1 xgg} /;j%(.ﬁl%)oﬂ ﬂ.]t‘;‘_ L—En‘}‘é }‘}\]_ ................................................................................ B

2 _?_iazg }‘év]i‘ _7‘,;% ‘i—l T,‘i_@' ............................................................................................... R

Th ©.220] ZZ QU AA] e R

1/]_ %%}_ﬁ @1]-13 .............................................................................................................. R

q. T,li_ﬁ_]oﬂ gz‘i }\él-lj: T,‘i_;q .............................................................................................. 0

1) ELBI O] G2A] wrrreeressreeesseeeeis 9

2) Hexane%‘ ...................................................................................................................... )

3) Chloroform%— ............................................................................................................... 4

4) Ethyl acetate% ........................................................................................................... 1



5) Butanol% ..................................................................................................................... i

L 0220] BOJo] WE AJELTFEE H| L wrrrerereerreenersse s )

3. 929 F]5A BA B e 8
Th AR T HEE o 13
1) AJSE T R B oot s 8
2) Z]I7] G ZAR] oo s B
3) BFOTA] B cerrersseessseristeis st 8
4) AZZFTETL FBEA G e s 8
5) AFE QA BB AT ceoerernentrse 4
6) 20—Hydroxyecdysone _i,,% 2 xg;q] B P PP PRI, 1/ |
7) HPLCQ T,‘i_/q_%‘zj U% Zil%k/d 3}}\6] .......................................................................... 5
8) Ao ZA4 2 20—Hydroxyecdysone?] TFEF w74
LE, Z0TF TD G1EF ot 7
1) BFOIAIE Hl ZA ZTFEE o 8
2) B BAIE W AFE QA B ELAIE] e 8
3) 20—Hydroxyecdysone _i,,% 2 xg;q] ........................................................................ 4
4) 20—Hydroxyecdysonee] ZBEA e 84
5) 20—Hydroxyecdysonee] BFEF «i 94

A, ZRZERFO] A Fe oerereresseess et e A
5. 9% A AE EA AY 9 gAEA 7)S AT e, %
Th AIE D HEE o 54
1) AJQE T Z B corveererreereremie s s %
2) ATAE 27 L HJGE o %
3) FAAFTAH LY ZTFIAF G IE e %
4) XTTE o] &3k ATAFELY ZA] HIB} o %
LE, Z0TF TD G1EF et 57



B b B8 I

NJo

No

5) $<%0] prostaglandin Ezol 72+

=
o

°

8 8 & 838 3 838 © B R o ge = ®

G
jan
K

E

1o
!
<N

M
HO
e
<

751/\]_

a

I

13
of

]

NI
Nd

(1) Hematoxylin & Eosin (H & E) omﬂ/ﬂvl

(2) Safranin O—fast green 054111

o
ﬂ
K
oy
pl

®

- 81

Fa
s

=K
i



83 & B 8. e 0B W K W

ﬁo

o
oY

—_

0
G
ol

1Ho

0

N
1o

(4) 7144 o]

751}\]_

a

X

13
of

]

NI
Nd

85

Sl

=]

Oﬂ/\“}ﬂ Prostaglandin EZ %“E é?(é et eteeeteeaaaaaaeeeteteteteetetaraaaeteatetetetetrrenrnanaes

g

bs

749

R WV L B S o & = B

ﬁo

0
o

—_

0
"
ol

1Ho

=0

q

%9l A%

(2) #44 A

-

(n =

g %:@]_

1o
X

]

(5) 71414 o]

)

Al
X

BR

O

(1) €349 Safranin O—fast green

(2) €349l Safranin O—fast green

(3) &
4) 9
5) 4

o

-

7‘@0}]/\19] Prostaglandin Ez_g] %E‘iﬂ‘ﬁr

g AROIETER

o =
oo

ol A o

101



A 38 9L TG AT TG A A AT e 107
L. ZAT] BZRA| rreeeesseeesseeessee st 107
0. TATEIEG] R wevverssreeessseee s 113
A4 EFGAHAE D FHEOF Y F]OdIE i 115

1. QGIT7NHE EIE 0] TRAI IR cooveerseeeseeessss sttt 115
0. FFE] BLOFO] O] 7] 0I5 trererreesseenisseis s 116
Al 5F  ATFAWATFEY BELAE] oo s 117
L. BFQHFOE covvreeeseessiesis et 17
0. AFQIBE ZZIHFQE roeeresssseressssersis et 119
A 63 ATALDFHANH FF YT F|EAE oo 120

A TR FETLTEG] e e 122






A 1A AdFNEFRA L AL
A 12 7L BH% Ga

Sl BiE = &S o]kl A FE, 4 & o] frE AR

L (FHE)S BlE 3 (Amaranthaceae) @] 4] F = (Achyranthes japonica)® e &
719o2 sto] =y A, Fapoll EaxstH AEpAnk asHdAE EvE A
o] 53] ¢ Ao dEA Ak vdA xEAER ofy B A &
& o] Bkd ZEolrh 50~100cm ool AER s FEAolm <
A vzl FS5rE HAZE doh SV didelal die AWdor dEVe
Fol Im7HA %= A 7= dAd . w7t @old &e FEAH BF
olm g Hf-Folg} Ft
A Abokol A Agato] 7hEstARE A o uhel A FaP | A = AL
dol FAT FHoFA = dFsty 2 F&F FFY mEg Aol A
sk o] Fefstth. @A Al AR AuEe] kA o' FEstal
Aot opA 2 A AEZE mHIE AA o] wiEe] Sl 5o AR 54
28 Q= AF9 Ax7|=o]l AR $£L oleanolicA (&) saponin, steroid

)

inokosterone 59 A& FHOE oY 7|54 IFES Tk lon,

fz



T

9
yul

o=

T

a3l
g

&l = o

S

Rln

=]

PN
T

of we} 1 F2=7F FA WP HAY
Tl 7]

Q

a

N

oy
R

)

°o]&

=

=

I 2] AokA

23|

el
KR
XO
N

A

o]

=13
5

th

o]
2R

=2 2=
= T

Fe ol

93

32171

44

Tor

R

£

—_
o

@ A

s W7l o

el 4] A o]

she

b ol AR

3

7}

o

< A

s}

U

AAel

Z‘“Eng

3

©
=

RCET)

siet.

Q8

)
=

A eFA Akdstel 7]

L

R

o}

°©

2) A -
AAFA7)F(WTO) & FA g4,

o] u}A]
EolAx

0
N

el
100

T
N
A

= =
= T

I

g

F glom,

1

k<l
=

3}
sl

Fo] 10~11€4] &

S

4~54 A 3F

o]
A
o



E
=

Il

=

] &

ol k.

=
=

=

oy
o < N Z..:o ‘Dro E_l { < ]
A F oA % o6 =00 oo B or R O®
I G oo Ao e T o S
14 \ulL = B e o T z.L . 0
Mo o — = o] B N N = o = o|
G & x 2 mo o gy o = R T o amur = T W o S %
. T o S il )
° b _ 2 U — T T o W OAR o AR
7 wﬁ N % HW ARSI Mru M w M wﬂ T A wu ol L:m
_@ﬁ%_mﬂm&%#ﬂiﬁﬂ%%ﬁo% T oo ow oo
0 X2 o G iy — ~ — ~
o = _ T s 7 X o M WoN o oy o
T = -~ o OE ) o - = = ~ T Oﬁ — =l ~ — n
+mﬁmgﬁi%Mo,w_%ﬁym&@ SR B =1
< . © o 2 —_— 0o —
AR RSN R R
LauX 3 -~ ! o )
OTaszMwwmx7mM%aﬂmm X w2 N o X
- o B2 o W mo_ m_m p T T o— uroof <
I P ° 8 W Wo ELR o- g ® o W/M il KT
x DT = x 3 of L R K
o W7 g S = oo oo X Xoo®r T o <N T
;B e L fo = M o M om F I G SO
w K ow X o] ™ R ol N EK er
= o R = Ny o M N m# W o o o 7
W BT e = L oo W T T FE ®m MWW
s U % o= - 2o e o e il
oy B o T o o= W » ko= o X o B Ne W OE =
CHE RS I - B - CE T
5z X T w0 s WT o F o o4 0w N
o ar Moo e ° : o
Ea% C ,mm % Bt g ®r % W o o o T Lopr
T e g DR TE T R
I~ NN = o R T gr O
~ T o MR Sl T
o, e T o= S ; R o o g op T
o o= oy S S P o o X T T W o Bo
ol T B S B I S X - o
mﬂﬂmmaa = I L I oo 2 G ®
& oo T T I o
y E%ﬂﬁ?m%%ﬂﬂws@lﬂﬂﬂ,WW
T o o T g = o= T A " <
X — HLE — 0 — [y 3
o o wm A
TR0 T o & . vk N DA ok o omom _—
Eo e = :.L H & 5 . ‘UF o
wm@u%m.ﬁ _qw%%%ﬁ T T s B oﬁ %ﬂm%ﬂ
: < - ,‘% — ) ,N ) )
S R T CE S S S mozﬂﬂ.mwﬁl B LM
7 o o W T o

=Z]
=

4 A A £

S
Tl

ol

lo] i

o

R

7=
Rius

2

g4 oz Z7Z=A7F A

=
L

-
R

7+
20013 ]

1

Ju

st

9

oF7]
ol

o3
T

3

-
R4

=

AA B
a3
ok 19963 AAIR A7 <A

=

R

[e]

=

24 gol

& 5Z%d o]

$ur}

E (e}
1 1,000 63.9 02 95 21 1,000 347 o] Fo] 3

of 61 o= 2ufo 7MA F7t
A e o A G7hkA] ojejA i &



A%e] AT Azl

1
R

How 9lsl &4 H M (The Global Burden of Disease) 2}

—_—

A 20208744 504 o]Ake] ©

PAG 277 5E A

N Ak

SE

=
o

2 Hol mpehA o

o

B
Ar

L E

3) A3

s

o
ot
an

ﬁ
ol
=0

o

SFAIZL SAks} F4 o] FE

B oAgaAsh A

3]

3

slok @

toh Lelu

S

23S

=
=

&

q_o

of 2] 7447}

A e

_g]

&
o

mi

)l
vA

=

=
;QL

T ool

Anze 9HA A=

7] 0]
b B

2

g
AN EFol 2l 224

o

e
ol

L=
o

A (NSAID

NI
il

sl NSAID

28 A8

ok
=

(NSAIDs)E©°] 7}A L

’

al

]

[e}

2~
T

]

o

=
=

el

=)
w7

71

"?l'

&3 FARA o

A}
2}

il

)

el

Hoh SRR 2

S

F717F 8o

A3



!
G

o #gah

<

o] 7]

=

—

3 ZH] At

3

]

(e}
R

FER FAR

)
=

=T oeFE oA The

ks
™

ol

=
o

atH, 7]

o]

—

X

745

[e]

HolM e T24d5

-

R

o 7127 4 5 v

)

A
ful

o=2x 13 &3}

Rs

)

7

X Aok



AT7REte] W9

A 24

il d

"

!

oo

oy
A
o

A
e
_—AK

oy

A

od
oF

)
I
iz
Tk
_ZT.ﬁ
N
R
zel
N

e
o

—_
file)

(mi

%

=K
ool
<M
ze)

Hr

e

o
o
ot

R

JJo

1513
=

I EAel F o

~
;.oD
\mo

oy

)

el

Hin

b1 9

S

ob=0]7] HA

Al A=3 ¢ =
<} n_]% 5 = 4=
1€01 o],_ 2
I} 2| 2

75

]

B

o}
oF

W
i
ol
ol
e
o
oo
o

—_—
fite)

1h=] AyNELo
A L= H = =
= O
= E
< =

il
Adzo] 3

PR X

N

s
=1
=3

0
B

K

Model 2 &to]

To

Y
]

T
e8|
mo
®r
s

;Oﬁ
‘wo

—

N
o

—

NI



B3 I, FF A5 kAR A o

o

4+

=

A2 =wel ZleE d3

%% T W o T oo %z%&mﬁﬁmx
=0 N > - = oo X T
TE ce e fa P2t alay
i~ =R M L o o mr T ® X
gw Mmﬁmsﬂ %ﬂ.ﬂ%ﬁ%%
S T R -
I ~ ~
= % T g, 83 5§ e A -
= G- T R T
T x W WS g o T ® B .o
o OB S W E e R
e - T T
w ° T W OE N 5 D o H o
e oL = = o DI X do
o o ~ o R B o0 =
X o o ol 9 o T
,_uﬁruﬁ = Og NE Jl o o ﬂ_wm. MIL _EB :.L T ﬁi °
SF z®TL TEEwT A,
I mm A T & O 2T
] _ > o
oF W B o —_~ E Mﬁ T Mr‘_ ol
FUCITS 3 1” ﬂ,ﬂ Lf EO N o X E.e I~ "
! ~ ~
o T T OGN RN )
T Kk BT 2T T w4 op P
o = 8o 2 R T )
- %o o o 8 T oM o T X
™ I oy X = it o T T R oor
7 ¥ _w o7 N I A
= ,H_OI mmE n._mo i [an]) o To 7 ﬂ
oy L. ™ b
% o) wode B g o e Do
s X > x5 o X o =TT o
= ~ o X P
i iy M _mn ® X oo =z N, BN % En T
5 ) o RO Mll ,ﬂmﬂ W NO UL ﬂl J_/IL ﬂ %Ar_l o
—_ - = N 0
Wm To = T ¥ . ™ ) o U_/.L C)
T P = S . e A G
N R T B R =N
RawdpTdE s g T oy Ry
ow ook o ¢ W HFE HE N R <0
T T T 5 N £ H T ® W g my RO

o

715

1

JE

5t

[<]

71t

=

=

7}

=N

L
L

2!

a7l wer,

gE7b anHm Qo Aoklel ofalA
o) AL}

L

R

1
JE

}
Ay AA o] o] o]F R ),

[<]

g2 H7]9
=

[e)

7 e ol

3



A3 ATAEFY WE R 2

A 18 S50 FBEG A L ABAZAY =4

ZAL 4 2 2 BYUsAE 9
1. B¢ JE($€) g 54 A}

HT BA Ao mE AR vz 7t W EAA dke] Wi Al E
o] F7tete FAlelth. Egk F, Hg ¥ AEH RS 2 1HH A QIAES oA
Ee dy 2 A5E s 04 Vs AEel digh A &is] o] Foix A Q)
o ooldl gt A= Ay FEH dEstd dleiAE #Aeo] wolxa Q.
AZHE AR Wol 2ol &9 fFaAdidd dste A5t E ATE
A Al gk

255 (Achyranthes Radix)S W53 (Amaranthaceae)d &3le A E82 49 F

(e]

A ARG st FECER) ol

U 2Z(Achyranthes Radix

S&(Achyranthes Radix)@ 83 24X S0l A Xi2t0 47| SiCh IS0l 218 A Boll A0 Heoll YRICH



L IFLCERED S oY olBE Utk thAMOR Abo} miz

vl A 57178 e AR (W) oA = 2 Aebw -ejuebitdt ofy et T, o

o

S£o My AE ZT2Xo 2AF9l olenolicd % glycosided saponin¥}
caffeic acid, polysaccharides, K—oxalate, y—aminobutyric acid, betain hydrate &
= WA olgd 4 A LFo H©y¥E =235+ TE2EQ nokosterone,
ecdysterone &°] Ba1HYTt. 1 o] = inokosterone, B—sitisterol, succunic acid,
stigmasterol 52 A&l gf-=o] Arh &2 AEol| #3 A== saponin
polysaccharide ¥ 20—hydroxyecdysone, inokosterone 2] phytoecdysteroidel] t
3 wae w3l



Figure 1—1. Chemical structure of 20—hydroxyecdysone
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Table 1-1. &rfjell W& 959 T2 F=

il Saponin Ecdysone 20—hydroxyecdysone
= 0 0 0
gk 0 0 0
80% wlEhs 0 0 0
Chloroform 0 - -
Hexane - - —
Buthanol 0 0 0
Ethylacetate 0 0 0

U ez 84

o stk (ug)
F=z27

Saponin Ecdysone 20—hydroxyecdysone
AeF= 5.4 0.02 0.03
teEFE 5.5 0.02 0.03

o £ g% HE £9
1

Hexane% — Chloroform% — Ethyl acetates — Butanol&
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e el Z7]ol A B ecdysoneo] HEEH AT 53] ot 7] FEo ot A
wHjaLo| Al BRI RQ o] o] =A YElwgth 2 o] Bo|l AEFFHJoY A i
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H _(H @%E(ug)
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= 7| 4.6 0.01 0.02
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AA 2.0 gol MeOH 10 mlE o] 1 AJ7F 239 A gk o
t}. = 20—hydroxyecdysone ¥+3% 1 mgS MeOH 1 mlel] =
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me] 1 amp® 10 % HpSO, 0.2 WAMAA FFAA A vy A4 9 Raks

Hlal S48t

4) A&2AZH JEANH
A 2.0 g& vE e & Aol Qo 1 AgS FEs 2ok 105 Tl

6 AIZE Az AA F AT E (A7) A A A7 e O ARS LsA 57
shalth. WAl o] A& 105 CollM Axste] 1 Atvie} deks s do} gk



ol d wjo] AFS AxAF (%) oz A&tk ve] A7]Al =7 E 500~550 C
&

oA 1 Azk Zdsha BRI A8 v AR AUsl AL A8 3
A 2.0 g& =AU Yol 1 A AU A% F Ade Aden LxE &
2 500~550 TolA 4 Azt Bt Fdete] gafgol YA &g wA ssate]
A T 7 A%e ARl otk A ARES FFo] @ uzA Hsen @

of AFEL POz 2 Mo olAs A AxF b HLII 2L PHow 3
AZF ksl BAAOlE (Bel )N A7) the 1 AT AU ol A8

6) 20—Hydroxyecdysone & % AA|

g 29} 7Fo] AJ& 1,008 g& MeOHE 50 CollA] 5H ¥z FZ3}o]

AlZ1 T MeOH 92=(226 g)& 83t 5719 £8S 95 5 Ak 424 8
Ha2 ARE Buleh Aozl FEEe oy #ed Fr.le H,O, Fr.OI2
n—Hexane(0.23 g), Fr.IIS CHCI;(1.69 g), Fr.IV& EtoAC(2.32 g), Fr.V&
n—BuOH(14.31 g)o|t}. of7]ol|A] 42 57 85 TLCS g A Fr.IV(EtoAC)ol A
20—hydroxyecdysone®] &=Aste] 2|7} Ho] xb# TLCE AAlste 12 ¥=
T AATE TLCE =719 49, A8 ml= CHCls @ EtOH @ MeOH = 5:2:12 3}

o

plate:= silica gel 60Fs55(Merck HPTLC, Art.5642)2 A}&3}H 1 2 A] ke 10 %
H.SOE 718 & 7hgsti A @AA AT Fr.V(EtoAC) #8S F3ske] 10 ml MeOH
2 =9] & drying package column(o 4.5x40 cm)ol| cottonS 23 B A3 Silica geld

FHA7IL 35l AolFWA ©I] F MeOHol %91 Fr.VE cape] ¥l o

J

pumpE 7 fraction collectorel] 343} chromatographydte] 2 ml® 5 EHE=E 457
85 747} sapg o g ol Bktk(o] sy CHCl; @ MeOH = 7:1). T3 457) #38&
ANEm MC @ MeOH : H.O = 6 : 2 : 0.29] H]&Z 3k MeOHol| 348

20—hydroxyecdysone sample¥} %538 TLCol 10 % H,SO,o.2 7IgEstdA] E5 2

M



AR F 2w A 2ol SRSkl 22 Ho vk AS gelste] #£49(302.7

Ecdysteroid FAFEZ S MeOHol *=9¢ t}& Recycling Preparative HPLC(©¢]&
A MC @ MeOH @ HO =7 11 : 0.1)% &% 27 ecdysteroid A EFHE =2 &
#Hate] Fr.2 88 MC @ MeOH : H:0 = 7 : 1 : 0.1% H/HEw2 st TLC
A7 vhEoll EFFH FARE A o] EAjste

% & 20—hydroxyecdysone(206.5 mg)S Ekc},

M
"

10 % H.,SO,o.2 714 3shH A
o

el H = A &tk

o
)
of
off

7) HPLCY ¥4 =24 ¢ AZAH 4

E Ado] A3 HPLCE SCL—10ATVP System, SPD—10Ayvp Detector,
Shimadzu, JapanZA #4272 53 2t Column : ZorBax sil(4.6<250 mm, 5
i), Mobile phase : n—Hexane : EtOH : MeOH =1 : 3 : 3, Flow rate : 1.0 ml
/min, Detector : UV 254 mn. £+ 20—hydroxyecdysone T5F% 1 mg= 1 ml 9
MeOH¢®l| 5o]al o] Z <& stock solution® 2 3oy 300, 250, 160, 120, 100, 80 xg/ml
2 dAF R s|Mste] HAS ntEo] HEFE FFENOE gt FFE 25

o
g9

==
=

-4
-?L
K
o
il
lo
g
X
i)

ulE HPLCE ¥43}e] chromatogram® WA S

FEE WEE @ ATHS sl



Dired roots of Achyranthes (1008g)
MeOH (%5i%)
MeOH ext. (226 g)

H,0
Fr. 1 Fr. I Fr. 1 Fr. IV Fr. V
(H,0) (n—Hexane) (CHCl3) (EtoAC) (n—BuOH)
: (0.23 g) (1.69 g) (2.32 g) (14.31 g)
< silica gel 60F5, TLC —
(CHCl; : EtOH : MeOH =5:2:1)
(2.32 g)

< Si0O; gel (CHCl3 : MeOH =7:1)

Fr. IV
34—45

LIV Fr. IV Fr. IV Fr. IV
1-14 14—-18 18—-23 24—34

< silica gel 60F354 TLC
(MC : MeOH : H:0 =6:2:0.2)

Ecdysteroid — like material (302.7 mg)
< prep. HPLC

silica gel 60F254 TLC
(MC : MeOH : H,0 =7:1:0.1)

Fr. 2
(206.5

Fr. 1
mg)

Figure 1—3. Extraction and isolation of 20—hydroxyecdysone from Achyranthes

Radix
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Figure 1—4. Calivration curve of 20—hydroxyecdysone.

5) 20—Hydroxyecdysone?] &3

9-L9o] A EEZAQ 20—hydroxyecdysone?] &S =A3s17] ¢)dte] HPLCS o]
g3lo] AZEFFAT. Columne ZorBax silS A3 Tl n—hexane @ EtOH
MeOH(1:3:3)& ol s o= ARRsIT. #&2 1.0 ml/min® 2 &3 o H=a74

S 254 mmol| Al 1A Sk A A6 T o]lu] 20—hydroxyecdysone®] retention time©
oF 2.7 HollA Yelyr thE 79| peaket FEsHA HEFHEZ A5t B2
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Table 1—6. The contents of 20—hydroxyecdysone, loss on drying, total ash and

acid—insoluble ash from Achyranthes Radix.

Loss Total Ash Acid—1insoluble
AJ Content (%)
on Drying (%) (%) Ash (%)
1 3.650 9.635 1.580 2.191
2 3.110 9.870 1.020 2.186
3 3.260 9.130 1.210 2.199
Mean=*
3.340+0.279 9.545+0.378 1.270+0.285 2.192+0.006
S.D.
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Figure 1—5. The manufactory progress of Archyranthes Radix extract tea
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Figure 1—7. Primary cultured rat chondrocyte
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Figure 1—8. Dose—and time—dependent effects of Archyranthes Radix in
chondrocyte proliferation.

Values are means=®S.E. of three independent experiments. P < 0.05, “P < 0.01,
P < 0.001 vs. AR non—treatment. The autoradiographs are representative of

two independent experiments.
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Figure 1—9. Dose—and time—dependent effects of H»O, in rat chondrocyte.
Values are means*S.E. of three independent experiments. P < 0.05, “P < 0.01,
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ol-g-3to] PGE, §Xx W3S #&e3th PGE, vk W3ls ity iasE A2 s
A ¢S Wl 0.304+0.04 ng/ml A3 A7 Al 0.83+0.03 ng/ml 2 F-23A S7HE A
TH(P<0.05). &5 =82 A Al 5 pg/md @ 0.2840.02 ng/ml, 10 pg/ml Y
W 0.26%0.05 ng/ml, 25 ug/ml Y W] 0.34%£0.06 ng/ml 2 & W A 2] Alo= PGE.9]
T wge] & ggs mxA gokth Arxar = & & AP AdYge vey
2t} < 5pg/m Y w 0.80+0.03 ng/ml, £ 10pxg/mlY wj 0.64+0.01 ng/ml, $-
25pg/mY W 0.74£0.04 ng/ml =2 {93 PGE;9] TE9 FAE EITHP<0.05).

o

rU1>

1.0 1

Adad

H2°2(50uM)

o o o
S 2] -]
2 L L

Serum Concentration of
Prostaglandin E, (ng/ml)
N

5 10 25 (ug/ml)

Figure 1—10. The change of prostaglandin E. concentration in AR treatment
after chondrocyte apoptotic cell death.

Values are means*S.E. of three independent experiments. P < 0.05, vs. non—treated, “P < 0.05, vs.

H02 alone treated.
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SREER L
1) 4958
2 Qpolae 4

o
w
O

Zo] ¢F 250150 g9 Sprague—Dawley A &

7, 14l 747 sme] A 3 sto]
47 &2 (n=8)
A 100mg 2] (n=8),

S
3912 93

=
=

A7 Aol 207Hg] S AL

, A

Ol

h2S E

AP IE $Z 384 500mg A= 7-(n=8)

A 1,000mg A2 (n=8)2.2 Y+ (Table 2—1).

Table 2—1. Classification of experimental groups

Groups

Composition of experimental

Normal (n=8)

Control (n=8)

Group I (n=8)

Group II (n=8)

Group III(n=8)

Normal

MIA induced osteoarthritis

OA and Archyranthes Radix(AR) extract cream 100mg
OA and Archyranthes Radix(AR) extract cream 500mg

OA and Archyranthes Radix(AR) extract cream 1,000mg




2) 94 8449 =4
AbEI AR B3 sddd 2 22S AFsy] fel MIA(monosodium
iodoacetate) = ¥HEAS Rttt A9 sEdolA A8H dHE viE A (Royal

medical, =)ol 2L, 70% N.O2F 28.5% O 7}l 2.0% AZF & (enflurane) S &

A7 mFH AR EYAARE 3 SLdgldd] 1AA7]A, monosodium
iodoacetate(12512, Sigma, Poole, UK)E Q&2 &4 L= ¢dE Eaf A4 U

FAt(intraarticular injection)S 3FAth MIAE 0.9% sterile saline®l] w2 % 3mg2]
T2 A &8st g Bd F 50 ¥ 26 gauges AHESte] FAFSESIYE A
T& A3 ¢x]o) 0.9% sterile saline 50 & FAFSFG T MIA FAF

ko3
5
A 444 dFol wEHclgen, AwnAe AZYHES wAHgod Sud

3) 4974 =

Histological evaluation

1 week 2week Sweek 4weel< 5week

}

MIA-injection Treatment Measurement of by analvsis of
histological analyesis,

Figure 2—1. Diagram of osteoarthritis in vivo experimental.



ARAA Ax A gl S50 Fe AP Hokel 2

Vaseline 60
Stearyl alcohol 200
PG 120
Caster oil 100
Tween 80 10
Methyl paraben 1
Propyl paraben 1
Mineral oil 100
& d2x 5% 100.0
Ethanol 750
A AT 850

A9 BAL A7 70CAA LA W F S ool wurud Bg
slgom AAS 48 AYAE AzAAc olsh go] Ao ATAAE AR
o AT WA Bt 4 APTO ANEE PUE $& 27t 5% T
A aYe HAY G0 5UARE 219 B 2w Relo] w2 A £xag
o,



Figure 2—2. Cream of Archyranthes Radix extract

5) A5 FHA

S| Bl g ABAEE FAs] fs) Hed HGrhe st
ATk AR A, L 39A, f 7dA, L 14 Aol 27 Sulea B3E
of £ddE AFskdlen, AR 5 F THE sl AT sBEL 10%

T2A1ZF F}F 23ty 24 ARl g, £ 9 AR A8E A 24 A
2] 742 (46408, Sakura, Japan) 7|7]& AbH&ste] 14A13F &<k A28t #epa &
=9] A2ty Yz A5 Evf FX(Tissue—Tex, Japan)E AFE-3lov, 7|29
vgtd E=& 31" v A v 7] (Rotary Microtome 2040, Japan)E Al&3ke]

o WA WEAANA 250 m AAL T3 FA 7 m Az, Bf ez



(1) Hematoxylin & Eosin (H & E) ¥4
wEg x2 ZHe gygtd 3AHS 7% Hematoxylin(HHS32, Sigma, St

Louis, USA) & Eosin(HT110232, Sigma, St Louis, USA)e = M 3 t}&

HAE FEe s2e FxEd 5~10% Ak FAE vs Sl AWk Aol
HEs AEd dx gaoez dAa% ofg 156%3 BE3 Eosin £9& S22+

(2) Safranin O—fast green g4
zh z3o] wel 259t 5] APd dExA e Axerid ¥stE #Eet
7] flate] AaxA o] FolF<l 7[-AQ] Fkule
€3l Safranin O—fast green GAHS AAEA
PAL AH F Weigert's iron hematoxylin(HT110232, Sigma, St Louis, USA)
Mo] 10 F7F ¥k A7l & 10 B7F 325 Eof A3, 0.02% fast green (FCF)
4

2
£ (F7258, Sigma, St Louis, USA)o] 5 &7+ AM&A T} 1% acetic acid 2.9

(@3]

10~15 237F WH-gA1Z1 $ 0.1% safranin 0(S2255, Sigma, St Louis) & 9ol 5 &3t
A3}, Safranin O—fast greeno 2 GAH LglolEE 5~108 AE =83
A ste] do] HPE Mo] H=E dta, g % FREAAES A F SYsiith
-1 4
Ao ASAES] A%, A= W] 9y 7, AE 3 {55 dFs
dom, #w Ao FAE t]x"E CCD (Charge—coupled device) 7} & (Foculus,
IEEE 1394, Germany) & 7zt ¢ 2458 93813

(3) 2383 B}

g =3dd B AEE A7rshr] 9ske] Mankin's scoregs S48t
Mankin's scorex= 2% 2] S H¥ HEA A Aol thalf A3 & FE= "I
sk}, o] 4= Z2F FE(structure), AEH (cellularity), safranin o—fast green
AN AZAMEZS v F7(thickness of hypertrophic chondrocyte layer), & A
A7} Z93 (bone remodelling and osteolysis) 522 JE3}3le] H43}sl% o
H E 29 #u AA A9 A= T 157 0E sslH



Table 2—2. Scale of osteoarthritis lesion (Mankin's score)

Grade State

Structure

0 Normal

1 Pannus and surface irregularities

2 Clefts to transitional zone

3 Cleft to radial zone

4 Cleft to calcified zone

5 Complete disorganization
Stain

0 Normal

1 Slight reduction

2 Moderate reduction

3 Severe reduction
Cellularity

0 Normal

1 Diffuse hypercellularity

2 Cloning

3 Hypocellularity

Thickness of hypertrophic chondrocyte layer grade

0 Normal
1 Moderate decrease
2 Total decrease

Bone remodelling and bone osteolysis were grade & Respectively

0 No 1 Yes
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Figure 2—3. Histological change of articular cartilage and synovial membrane
pre— and post—monosodium iodoacetate (MIA) injection (H & E, safranin
O—fast green, < 200).

(A) & (B) control group, (C) & (D) After 3 days of MIA—induced
osteoarthritis, (E) & (F) After 7 days of MIA—induced osteoarthritis, (G) &
(H) After 14 days of MIA—induced osteoarthritis.
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Figure 2—4. Histological change of cartilage undergoing a treatment during
osteoarthritis rats (21 days, H & E, safranin O—fast green, X 200).

(A) & (B ) MIA induced osteoarthritis group, (C) & (D) Experimental group . (E) & (F)

Experimental group II. (G) & (H) Experimental group III.
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Figure 2—5. Influence of a calibrated effort on histological lesions (according to
Mankin's score) in post—monosodium iodoacetate (MIA) injection.
Values are showed mean*S.E. Statistically significant as compared with control

group, P<0.05.
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liver tissue in type II collagen induced arthritis models (H & E stain X100, A:
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Figure 2—7. Effect of Achyranthes Radix on the histopathological change of

kidney tissue in type II collagen induced arthritis models (H & E stain X100, A:

Control group, B: Group I, C: Group I, D: Group II).
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PeptideEo]l &2 oz FH[H], oz <& dFe] dojd & dev
Bl

= QI3 FFo] BAE Agol= A U

=4 HMolEFIel oA E&el IL-10, Transforming growth
factor—beta(TGF—), IL—1 receptor antagonist(IL—1RA), Soluble Tumor necrosis

factor—a receptor(TNFR)9] && Z7l% HFH I gloy dA5A RolEF1ele] #F

82 RN SR 2o dow At web 954 Aol
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A FrtE s BEAe] dEAEHE A A VR ERE 5 A AA
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v NSAIDS AlAllA 7FE de] AFgEa 9 oFEo]y, Cycloxygenase(COX)
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7] COX+= Arachidonic acidE PGE A7 133 O3 F 7FA &4
2 A Adrk COX—12 1 a47F o= A A Wdshy] vl 748 %=
oIy Aol theFatAl Yehs W, o] &4e] ofgdl COX-2& ol F
o A=l os vEheE ik gaaRA d5o] de A AT HEo], A%
I Tl TR A4S sk PG AWM S 2dste] 59 TG T8 o
g5 il dEA Ao dsel s HE 5
2}

Atz AFAE FAS] FED FEL vl A GaA

Fetal 3=

e &
h=)

o) F FAAZ gol AgHR gtk Ty ds T4 =



Aol WaAl Wi YA, A T FAL A4R FE, Fen A48, FEAF 5
$A1g0] A thehdrhs olth 1A COX-1 oAl mE PA4§2 Has
shu, dshs Q% Ad ¥ FPF EARE A7) AT AERA H9H COX-2 oA

Aol ot AF7F wol My
oA A AFE-E 4 FZ(Achyranthes japonica LEVEILLENet VANIOT)2]
B2 58+ £ (Achyranthes Radix)& Oleanolic acid, Saponin, Metamorphosis

hormone, B—sitosterol, stigmasterol, Rubrosterone, Inokosterone, Phytoecdysteroid,

Ecdysteroid 2] o2 7}A Aol Zelso] Busddty. =3 E3 2928,

H7le 242, d9detas, dxstahg, olwzg, FLU=r] 5 Sol &
HA o], ndS, FritEls BEAd e &9 A&, olw B FEA T A

)
=
e
of
ot
tlo
A
rlr
X
0
1o
O
<
i
k!
X
ol
o
32
Ky



EREER
1) 4958

3

A¢] Sprague—DawleyAl AFH (&4, o

I
T

25 g

A=

)

B
ot

A5

=

=

ste] 108w

<]

= O

<

7t w2 27wk

=

=

)

ds=

)

o}
o}

o

o]

o]

Ea

28th
=5
=5
=5
=5
20

Fote]

=5 n
=5 n
=5 n
=5 n
20 n

14 91t
=5 n
=5 n
=5 n
=5 n
=20 n=

7th
=5 n
=5 n
=5 n
=5 n
=20 n

27)0.% Yt

27), gt 1
27), A IV

Training Period(days)
Srd

=5 n

=5 n

=5 n

=5 n

=20 n

n
n
n
n

Pre
8 n

n

JCH Table 2—-3).
27)

AR

(100mg) (n
-(1,000mg) (n

AE=¥(500mg) v (n

hvA
-

]_O

S

27)

27)

- 81 —

A

o dae

2 A
=108)

ol g 74}

O 2~ = =
TETEE
Groups

28 o

=

=

27)
Total(n

II: RA Induced + AR Ointment 100 mg(n
II: RA Induced + AR Ointment 500 mg(n
IV: RA Induced + AR Ointment 1,000 mg(n

Table 2—3. The Number of rats used in each experimental groups
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Table 2—4. Clinical assessment of arthritis indices

Grade Clinical symptom
0 Paws with no swelling and focal redness
1 Paws with swelling of finger joints
2 Paws with mild swelling of ankle or wrist joint
3 Paws with severe inflammation of the entire paws
4 Paws with deformity or ankylosis

(4) 7147 ©]A%F =A(Measurement of mechanical allodynia)

o] R-zk=o tigk 7 3|3 AX A= Shimizu 5(2005)9 ATHHE 54 B
et om, von Frey filamentgti £l Touch—Test™ Sensory Evaluator
Instructions(North Coast Medical Inc., CA 95037, USA)< up—down WH S ALE
sto A=t HAFS 918 SF 9] dnpete] wlg- gGA HIE F dE=F wE
oAXl FEHL(10x10 cm) o] ol AH2HE mede] F9F Edt2HE ¥ 94

al

A8 A W 158 o ASART 1 F 879 §490 ¢

J

il

W von Frey filamentE AF&3lo] W& ALolA 2 A=
YA A FH FHo2 &8 5~62F AT o IFH7}F A& 3IRkgS Kol A

, hairsE B o] SA] gAY whleS o AT Tt o

2
9 10%E =93 A =2 “foot withdrawal’e] ofy&t =2 “foot lift"7}

He A%E 2] W 26,0 g Ao TRE Yo A



5) ZA35t3 ZA}(Histological assessment)
(1) 23 BEZA%
FutEl s #dd % ", % F 3, 7, 14, 2194 dA wpHARD HiE
(Rompun, Hto]dse]el) S HAFFAH0.6 mg/kg)ste] whHgh &, 10% 5
&M (neutral buffered formalin: NBF)2o. 2 AA#AFuAHLS 2AA5%L. =59 &

4 & Bouin®ol| A ste] 24 A7+ o)A AR oM, 10% AAH(Nitric acid) &

£

Aol Al 2o shHA HALbNS wESIHA, F 7Y & @3] (decalsification) & A
Altieh. o1 g3 Swd 284S AHT F 102 TAEETHE A0 484

AL A T gEdS Eufd v uAE@7] (Sakura 2040,

(2) Friel2 #4GQ fd A5 €FE Py A #F

PA% £3d AHES ASHSAEE AES] QE Agdowr Y AR
Zg}o]=o] HZA]7A Hematoxylin & Eosin (H & E) 9M& AP35}, 94 =
T gt FHs 3AH4ES AAH sl e 2ARdEAe Fedv i
(Olympus BX50, Olympus Optical Co. Japan)el ©lx"& CCD 7} 2H(FOculus,
[EEE 1394, Germany)& &&ste] 7F 9] 2455 &9l

(3) 43 85 ¥ £33 BHE2AFAHA #F

Safranin O—fast green G2 =& g3 FHAHL AX F Weigert's iron
hematoxylin &9 10 #3F ¥ESAIZI & 10 #3F 32& Zo A Fslal, fast
green (FCF) solution®] 5 £3F GAsE T 1% acetic acid solution®] 10 =%F Hb
SAlZl 3 0.1% safranin O solutiono] 5 #37F A3} ). Safranin O—fast green
oz fdME EPlolEs 5~102 Ak FE3] AlFete] o] P Mo HEH
g 2 TS AR F Sdedt. 1 % Fsdv 4 (Olympus BX50,
Olympus Optical Co. Japan)el t©A49d CCD 74 &H(FOculus, IEEE 1394,
Germany)& “g&sto] Zt #o £AES Y3tk ©]E Beehler 5(2003)¢
McCarney—Francis 5(2003) ¥ Thompson 5(1993)2] ®WH& 83l AEZE,

gorute] srhEa, Wrs B4, Az FAYEES 245 A5 Histological index)
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6) COX—2 T¥j@o| g AY=xA )3} 44
Inflammatory cytokine?l COX—-2¢] &%

df HelzAstst oA WS o] &ttt ¢4 vhdE &3d 2A4AS 0.01 M
PBSZ o] ¥ AlFgE & dolls AN S A A7 9t 37C

21 1% normal blocking serum@.2 1A+ g5}t WHsed NS 9d dAA g
HAgoZ 0.3%9 HAi3l44AS(hydrogen peroxide) 2ol 3087F A&l dte] %2
el WAE peroxide &S Astith. oAl 0.01 M PBS= 33] A3k $ 7Hz}
o] A AAE anti COX—2(N—20, cat# sc—1746, 1:500, Santa Cruz, CA)=E 4Col| A
2477 AH#d F 0.01 M PBSE A&, anti—biotinylated universal
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33] A8 3 Hematoxylin(MHS—32, Sigma, USA)S. 2 A3 = g4 d
Ewsl 348 Ax Fsdv A (Olympus BX50, Olympus Optical Co. Japan) o2
wEe Aol FaE tA" CCD 7h 2H(FOculus, IEEE 1394, Germany) 2
b ol 2AES Y5tk COX-29 W A WAgxA gty or Aegh
ZAEAS FAn B (x200) st A vha3 o] WA A = (semiquantitative

scale)® 83} negative(—), mild(+), moderate(++), severe(+++)= H7}5}3 ¢}

7) 34X 9 Prostaglandin E;2] = =3

Ao A PGE.9] =#LS PGE, assay kit(R & D System Inc., Minneopolis,
USA)E AH&3ste] SAsIT SAMHES Frtg s e 8 A, 78 5 284
Al 7t o rFH A AMPstel H& Esiith. WA Calibrator Diluent
RD5-39Z H]Eo]& ZA3t(nonspecific binding, NSB)Z 3} wellol] 150 nl A 7}3}a,

Calibrator Diluent(RD5—3950)Z 100 ul H7}3F] zero standard(Bo) wellS W&



t}, T2 © 2 microplate wellell sample® 100 ul 9 standard €95 718ttt =
3t blank®} NSB wellE A£3 Y] sample wello] 50 ule] PGE: primary
antibody solutiong #7}s}al, blankE AL 3k Y A] wello] 50 pl9 ConjugateZ®
A7Fergich. wpxuto 2 A2 oA 2A12F &<t 9 AL §- wash buffer(200 pl)= 4

H 7] 3to] F=AIEE & ok Ao A] substrate solutions Z+ZHe] welloll 200 ul 3 7}aho]

0R7F vk A AT upx)eto 2 50 pl9 stop solutiond H7}ste] 30E7F wH-&A 71

w
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Figure 2—8. Erythematous swelling of the hind paw of a rat 2 weeks after the
secondary immunization with Chicken type II collagen(Right) and normal hind

paw(Left)
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2197 (p<.05), 28LA (p<.0)ol A ZH® ztol7} 24424 o 8tA vebskot.
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Figure 2—9. Volume change of hind paw edema in rheumatoid arthritis rat.
Values are showed mean®SD, Tested by One—way ANOVA (*#: p<.01).

Values with different alphabet within the column are significantly different by Duncan's
multiple range test(p<.05).

Significantly different as compared with 3™ days by paired t—test(": p<.05, ™
p<.01, ™" p<.001).
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Figure 2—10. Change of arthritic index in rheumatoid arthritis rat.

Values are showed mean%SD, Tested by One—way ANOVA(*#: p<.01).

Values with different alphabet within the column are significantly different by Duncan's
multiple range test(p<.05). Significantly different as compared with 3 days by

paired t—test(™: p<.01, ™: p<.001).
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Figure 2—11. Change of scoring of arthritic dorsal flexion pain test in
rheumatoid arthritis rat.

Values are showed mean%SD, Tested by One—way ANOVA(*#: p<.01).

Values with different alphabet within the column are significantly different by Duncan's
multiple range test(p<.05).

Significantly different as compared with 3" days by paired t—test(*: p<.05, *

p<.01, ™: p<.001).
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Figure 2—12. Change of scoring of arthritic plantar flexion pain test in
rheumatoid arthritis rat.

Values are showed mean%SD, Tested by One—way ANOVA(*#: p<.01).

Values with different alphabet within the column are significantly different by Duncan's
multiple range test(p<.05).

Significantly different as compared with 3™ days by paired t—test("™: p<.01, ™
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Figure 2—13. Change of mechanical allodynia in rheumatoid arthritis rat.
Values are showed mean%SD, Tested by One—way ANOVA(*#: p<.01).
Values with different alphabet within the column are significantly different by Duncan's

multiple range test(p<.05). Significantly different as compared with 3" days by
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Figure 2—14. Histological change of cartilage undergoing a treatment during RA

rats (21 days, H & E, safranin O—fast green, X 200).

(2) €349 Safranin O—fast green SAL 53 2ATHQ X Hr}
=]
B

0}
st on, AFat WstsE dx e dis THA (paired t—test)S Fall HluL
3 Aik= ved 2o Fries 3dd AESE F AdEe 13 vlaste] E 2
J 1 =¥ Apol7h FostAl vEb o

(p<.05), i AupA = A U, I, VellA Zdd 2ol 7} #2187
oA ZHE AFol7b FefskAl

A I, W, VelA Zx¥ =po]7}

Fo3FA YEFGTHp<.01). Safranin—0@ M-S A A8} proteoglycand] A4 HAEE
s A3 AT dEAAdEZHEHe] 31F AAE ¥ A 19 FrlElAf
T FAAgo] ol "WolHs FRlEd 4 9lal, 5 AXAE Wo] Sl

Table 2—5. Change of histological score by safranin O—fast green stain in

rheumatoid arthritis rat. (score)

Day of examination

Groups p Cellular Synovial Pannus Cartilage
re . ) . . :
infiltration hyperplasia formation destruction

I 0 2.80%+0.44 2.60£0.54 2.80+0.44 2.60%+0.54
I 0 2.00£0.01°  1.60%£0.54" 1.60£0.54™ 1.40+0.54"
I 0 1.80£0.44" 1.60%£0.54" 1.60%£0.54" 1.20£0.44"
v 0 1.80£0.44"  1.40%£0.54" 1.20%£0.44" 1.20+0.44"

Values are showed mean=®SD.
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Significantly different as compared with experimental group
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(Table 2-6),

Figure 2—15. Effect of Achyranthes Radix ointment and swimming exercise on

the immunostaining of COX—2 in representative synovial tissue sections from

original

counterstained;

(Hematoxylin

arthritis

with  rheumatoid

rats

magnification, X 250).



Table 2—6. Change of Cox—2 immunoreactive cell in knee joint

Group Cox—2 immunoreactive cell
I +++
il ++
I ++
v ++

—: Negative, +: Mild expressed, ++: Moderate expressed, +++: Severe expressed

4) A A9 Prostaglandin E2(PGE;)9] &%= 3}
Fobel s 9 i 28§, 4 AFET S0l tis) ELISAE o]83ste] A elA

=

o] PGE:9] =5 &4 slth A3 19 v=e 2 A vlaste] $A
A~
T

Table 2—7. Change of concentration on prostaglandin E» production in serum

(ng/ml)
Prostaglandin E» concentration p—value
Pre 0.54%£0.07 -
I 4.34%£0.05" 0.000
I 3.71£0.177 0.003
m 3.65+£0.17" 0.002
v 3.37£0.16™ 0.001

Values are showed mean®SD.

Significantly different as compared with pre and experimental group I by paired
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t—test p<.001). Significantly different as compared with experimental group I

and group II, I, IV by paired t—test("™: p<.01).
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Figure 2—16. Effect of Achyranthes Radix on the TNF—a(A) and IL—1(B) in type
II collagen induced arthritis models .

Significantly different as compared with experimental group I by paired
t—test(™ p<.05, 7 p<.01).
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Figure 2—17. Effect of Achyranthes Radix on the CRP(A) and WBC(B) in type I
collagen induced arthritis models .

Significantly different as compared with experimental group I by paired
t—test(": p<.05, ™ p<.01).
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Aetdor FoAdl a9E Hole= Ao= yExten, 100 mg EH= 500 mg,

Figure 2—19. Effect of Achyranthes Radix on the radiolological change in type
I collagen induced arthritis models (A: Normal group, B: Group I, C: Group II,
D: Group III).
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Al 3F8 € I B F AA A=

1. A9 EFFA

7}. Hydrogel A=W

1) HPMC: 2.0, BAG A&

2) Transcutol: 12.0, % 92 5.0

3) Methyl paraben: 0.5, Propyl paraben: 0.5

€1 1), 2), 3)& z4Z 70Tl A 7F2atHA wwkek - 1)3 3)& 43l o] & A

2)9} &g3ste] wukste] A 23k tE. 28 49 HomogenigerE ©] 831t}

Figure 3—1. $% A~EZ 353 hydrogel
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Y. Cream &) AZF
1) 3¥g Az e

Vaseline 60
Stearyl alcohol 200
PG 120
Caster oil 100
Tween 80 10
Methyl paraben 1
Propyl paraben 1
Mineral oil 100
2) 39 Az A € A7F
L2 Al 59 100.0
Ethanol 750
A4 850
D3t 2)% 22k 70Cel A HesEA wuk F 8§ AEelA
om M3l A& AHAS Az 3
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Figure 3—2. Cream of Archyranthes Radix extract

t}. PatchAl9] A=
1) PatchAl9) FHE

AATHF 30.0
Polyisobuthylene 30.0
9L A 5.0
Vaseline 20.0
resin 5.0
PEG 5.0
Zhstotdd 2.0
BHT 1.0

- 109 -



atch= $80EWS ALgste] Axstd FAAAAE A2 §6
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AN FAE 7A 2 % dAE Bl NS I 9= HEa v AlE FEA
]

2. In vitro ¥ F3F 54 4¥
AA e 20—hydroecdysoned ¥4 F3&S #AE7] Yste] WA, Hairless

mouse®] & F9E H/HT F gAY @ RAGHES 2A=HA AAT F ALE
stith AW e 0.1% NaCle AHgahe] 222 37+0.2CE #5193 4 ) &
2~ .

e

E 600rpme. 2 A3} TE. Franz modifie

d
A w¥ol mxste] MY EHEE STt 2 Azkuiet 0.2m4 A 8L

(o

iffusion celld] ¥H=& #z3k

5 AL 3y =

ABNe % nEsth 54 A3 FHE 20-hydroccdysone ¥HF1E
ARF A% AANA Y B FAEES vehidon, ARAE AAe] 1 sl
b e FREE, agn AAA A9E b e FHES et (Fig,
3-3).

%\ 120
% 90
é 60
g 30
O
O 50 100 150 200 250 300
Time(min)
Figure 3—3. A|7tol] W& & 3G AA yF TEIE
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u. A= 9 FE A $3 49
F93 AelE4 1400 mPas®] FEE zta 9low, pHE 6.5%
FrA ST Ul d@elA oFs &3lE fletel H7FE Transcutol®] HlEo] H&F
2 Ao Byl WolHe wet 12 %= LASAL, AxH A3} 388 50 Col
A 6717 Baekoloy R AlAle welE YEhA eiokth AfAle e
2200 mPas®] AEE zta g9lon, pHE 6.9 A 671497 A Z700 A
o

AAe] 7Y MY FEHA G

Table 3—1. Alz¥ AAe AE 2 pH

Preparations Hydrogel
A% (mPa-s) 1400 + 250
PH 6.5 £ 0.3
Cream 2200 £ 380

Figure 3—4. 9% & patchAl
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$LA2E FHT AAZ Azt 29 FFE 562 Hgom w47y
Moz Axstth AW Bed ook FHRS FRT AaE GAS AP
ofm RAAE EFetel AYL AxT F ol Az FuAg ¥

7Fakalth

FEAx 5.0

Lactose 40.0
Starch 15.0
S. paste 10.0
Sodiumbicarbonate 3.0
Ascorbic acid 5.0
Talc 2.0
A A5
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