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Therapeutic Effects of Achyrantes Radix and Electroacupuncture
of Zusanli acupoint(ST36) on Type II Collagen-induced Anthritis

Jae-Choon Lee, MS; Myung-Hwa Oh, PT, PhD'; Ki-Won Nam, PT, PhD'; Young-Eok Kim,
MD, PhD'; Young-Dae Yoo, PT, PhD% Mee-Kyung Chang, Ms% Gye-Yeop Kim, VM,
PhD'

Department of Physical Therapy, Kunjang College; 'Department of Health and Welfare, Dongshin University;
’Department of rehabilitation medicine, Wonkwang University Medical Center; *Department of Diet & Hedlth
Management, Dongkang College

Purpose: We investigated the effects of the combined therapy in rats with rheumatoid arthritis induced
by type I collagen for 28 days, which consisted of the oral administration of the AR and EA applied to
zusanli acupoint{ST36). Methods. Normal group was oral administered with 0.9% NaCl 0.5 mé/day to
normal rats. Control group was oral administered with 0.9% NaCl 0.5 mé/day to arthritic rats. Group I
was oral administered with AR 500 mg/kg 0.5 mé/day to arthritic rats. Group I was given 2 Hz EA of
ST36 in the rest group for 30 min/day to arthritic rats. Group III was oral administered with AR 500 mg
/kg 0.5 mé/day and 2 Hz EA of ST36 in the test group for 30 min/day to arthritic rats. We Observed
effect of the histopathological changes by H&E stain of liver, kidney, knee joint and ELSIA of
cytokines(TNF-a). Resulls: 1. The vacuolization of liver tissue was decreased in group [, H, I
comparing with control group. 2. The glomerular sclerosis of kidney tissue was decreased in group I, II,
I comparing with control group. 3. The erosion of arthritic site of knee joint tissue was decreased group
I, I, M comparing with control group. In particular group I was the most effective comparing with
group I, II on the histopathological view. 4. In the ELSIA test of TNF-q concentration, Control group
significantly increased in the concentration more than group I, I, III. The rate of increase in
concentration slowed down in group II more than group I, I (p<0.05). Conclusion: It is concluded
that 500 mg/kg of AR extracts and EA have clear therapeutic effect on the rheumatoid arthritis. (J Kor Soc
Phys Ther 2007;19(1):57-66)

Key Words: Rheumatoid arthritis, Achyranthes Radix, Electroacupuncture, TNF-a
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oJAE 9 62 : BHY A 23 E}A

1~2%A ol@slm =2 30~5008] dHelA 5
Wk ABez, A&H 924 BATIe 57
o s R AT VA 92A 52E 42
e AP E9A 34 G (autoimmune  arthritis) o] THH
$4 8 o) 548t3], 2003; Pincus =, 2007).

gty o g gy FAEAANE FE EF
o] F, 4F, €% 239 ZH FHdAM 2o
#9z Ha¥E FUE Holed Aues 4
ssh GE o Fe Uelve 4 AW
3 ARRdz BER ¥ 93 239 e
o8] MEZ vz BF2E YPstu 9= 23
of @A 7@ TxAL BT FAZR
gg5e FH2 vEhd sy, 2002) Bk ol
g 2YEd A&E HAfoe 9 TH 23FY
£33 A ) ¥ A" % -”C-’b*-"— oF71 3k
o A% 7% odE 2HPHCavalho T,
1997).

o83 FriElx #FHG FEXNEY FEAR
2 o=Ax F49 IJEL /5t 2y o
Eolu Fexgvtegzr ¥ A3y FA,
TEHYA F7H TF L3} See Aol A
(A8 olF e}, 2004). W WHEH WA S
(1995)2 5% <3, #HLFY A, B9 ™
Purz], d59sty HHoR EARRPAAE
F2 247 Y, HzV], EFAE, FAAE, o
L=y, AFAF Fol AMSETL A 53]
AAAFTLE A 4F ST 28 A= 8%
otve} vt Eo7tA =9 &
AsHA HAG(HAE Y 5, 2004). HEo] HZ9
e Adxoz fd% 454 55 Edd 1A
A5 HEA 55 - AgAolgtn R
e = =, 2002; B2 =, 2001).

A AFe g3 Y4E FHAAH 99 dse
TAAR AR ARE B3 FF ABNA &
Aste  TZ4d  EFHBA JA A (descending
inhibitory control system)& &A3}A] 7t} o]y
3 7He B 2FE B o]FoA= RL

¢

N

198 B

gL}

2 ¢EAR Jgom(lee 5, 1993), A E &3
=8 g ¢ /A 2 $EF 58 54, IF
EE 59 ARl Slo] AFEA, 8A, HWER

= FEFN P

$&3 242 AYAFY A2 5

A, BA T Agd d] 2ol JYHAHLR
%, 2005; 24T, 2005). E3] 48 (ST36)o A
AAZS FEA A9 AN M E(natural killer
cel) o] A5t v interferon-y JAHES &
A3AE ¢ Aoy, AEARZAY AFE T8l
"o 3E9 rtgAdol AAFHIT Uck(Mor
5, 2002; Yu 5, 1998).
S B Aol ARSE $-S(Achyranthes Radix)

& 3] %-&(Achyranthes japonica Leveille et Vaniot)©]
B3 Y=o, gostielld BAY M=o BEA
Q Az 2o, F2F 3= FEol Aok A
oHetE =9t B35, 1999). 74 AEoze 2 7t
A] saponin(oleanilinc acid, glycoside)¥} metamorphosis
hormone, rubrosterone, polysaccharides, inokosterone,
ecdysterone, ponasteroside, k-succinate, k-oxalate %]
ByEa QohFang =, 1990). Eum E(2005)3 Ma
9} Guo(1998)+= 3Futol# 2, ¥H73 W(antipasmodic),
3}51E Y (antihypertensive), 3+t (antitumor), FFZ
(antiinflammation) $¢] E37} Aok slET

2 Q7ddT 87 Folx Budd $4
Solst AAATE AAlsel WAzHYH g
3 ELISAE o}&3 TNF-0 ¥% ®¥stE $4std 1
E) el Lol Stk

. xj2 R S
1L MESE

B dpdAe AFol o 170+5g9 6F%
sprague-dawleyZ] 83 250}2]& ARSSHA T, A4
LEE 25+1T, €5 55+5%S X dgoen wWet
& RAIZE F712 S DZAES B2 AHE4

B

2. MY UH
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e33R A198 AlE 20073 2€

o Syeld] AYATL NP MFoz FRajel
7 2o 292 Sehel S TPsATHFigure 1)

| Clinical evaluation of arthritis l
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T
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Figure 1. Scheme of experiment.

2) HEY vy

FHEEY 22 A 28 A (Sigma, 7|F)E
2mg/mle] TE2 0.IM acetic acido] 390 £
Freund's incomplete adjuvant(Sigma, ¥l=7)¢] 3
AA BHERT

3 % 1004 BAY 3 FH RNEFA
ST 9R FAF F 19 F Al 2 7)Ao
53¢ 37 AFHYT, GETde 539 4
g A G4 E HE£E R (Trentham, 1982).

oAt AEUZRE 21Q Ael §IHoE B
AFy w3z, 25 2 BFL g JNAE
Aastel AP,

3) &9 =8 ¥ 706

AARAE &< 600gS FH3led AASF 3,000meo]
Y1 ke 228 ¥ §2 A9 e 93
S (Rotary evaporator) &  ©]8-3t9 #¢ #
53 olg £%Y FHFA S AH

o] & programmable freeze dryer(PVTFEDI10A; Ilshin
Lap, )2 T2 ARAA € 7€ 89L& &

1T

Normal group : sham operation. Control group
rheumatoid arthritis induced (Oral administered
0.9% NaCl 500 ng/kg 0.5 n2/day)

P rn

: Oral administered with Achyranthes Aadix 500
mg/kg 0.5 m¢/day in arthritic rat, Group I : Given 2 Hz EA
of ST36 in the test group for 30 min/day in arthritic rat.
Group II : Oral administered with Achyranthes Radix 500
ng/kg 0.5 m2/day and Given 2 Hz EA of ST36 in the test
group for 30 min/day in arthritic rat

P

Measurement of by analysis of
histopathological view (liver, kidney.
knee joint) and TNF-a by ELISA

T2 AU

A FAAAE € FEF 50ngkes 09%
Aa)2ldao] =] membrane filter(pore size 0.2ym,
Whatman) 2 73 & 05m9) L 19 134
289 S 27 T

4) MEXS

AA e F4Fe(STI6) ol F&3te FAHAE 2=
&y F3ld AAIAHTI T, 1999). F2
23 x2S AFEH YA vpHEI o
AAAFTL 1A &t

AP 7S EYvlF 7] (Veterinary Anesthesia and
Monitoring Equipment, Surgivet, 0] 3) & v}HE &
=3 F AFde ¢ A4 vHE A3
At

A& 138 stainless steel BF T3 (T3 A
22, 0.25xX40m)& AHE-8ted Sm Hol2 FHitE]
(ST36)ell AAslHem, HFA7]= Point F-33
(ITO Co. Id, YE)S AL&te] 2Hze) A7|R2
2 NHQ 2430 fu8E AEY A=

s

J
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¢ Fody YT 8YFY 1Y 134 308
T F 58 AT

5 Zh MFZ R S8 Mo Wexx&N A

49 22 F 2, A% R 92 $0EE 429
o 24A17rE <t 10% E 229 (paraformaldehyde) of] A
2R BT,

2 % $B8e 2 F Boundlel AR 24
AIZE oA nATHew, 5~7% AXFNitric acid)
S A 1047 wid NS n@sEAM EF
(decalcification) & A A3} )

% 10% X2TdoA 24A17H59 1A33H
A% 149 7, 4% 2 ¥4 248 HeHad
¥ sl H & E(Hematoxylin & Eosin) G412 414
A

6) ®= Tumor necrosis factor-a(TNF-a)2] &H

dZ TNF-a2] Rat TNF-a assay kit(IBL, Y£)<&
T3t AAEHAT-

HFe) S AHT FH, Y FAHE 93
4CoM 19 ZAF ¥ 5000pmo A 10% < €
A% 3y, L FIA

Az dFdzd 79
TNF-aE F¢dAd 35 nt BHEAE de F
A F EF3IATE 742t TINF-a standard & A
st fsted AlEE SAE #0474 A3
o} 8404 A=) #2418 (assay diluent)E 2H 3}
A BFELY(standard tube) #0o] 75009 HFH&
B2 8 ol (assay diluent)S H7}31F o

FHAZxY TNF-a %A (antibody)ol] 1,000 &
AqEHE Yol vorexZ Z TS H, 160u =
Folho] FFEEY #1o HrIElA o|RAE BT
o #12 Aot

10008 HF8Y #02 FFERY #14 95
Ztzh dof] Ue H, F 50t £489& Ut
3tdch. =3} biotinylated rabbit anti- mouse TNF-a
E Y3t 25ue wiEF H, AT FQF A
A Edo|EE vl (incubate) 3t AT}

==

rabbit anti-mouse

HE & 250umE WF Lol Foste 1087
ZeolEE A4 F FASHT

34 %E goat anti-rabbit conjugated alkaline
phosphate 50uE 2tz} B8t Aelsta, 4583
HEAZT olF AHF EFE FHAE 20040
A B2 Asle AeolA 10~1583 wigg
T, EF LD #10] 1.6~18 OD.9] 0|22 3
. I ¥ enzyme-linked immunosorbent assay
reader(Molecular Devices, 9]=) &3 7|2 490nme}
FRzAAN FH3 A

3. SAYY

B A7 BE BA = SPSS ver. 120 windows®
& o] &3tk

TNFa #4904 T b ZolE Fohr] 3t
YU x] BAHE A (one-way ANOVA)-S 3151, AME
77 (post hoc) 22 Duncand] TS5 HAAPE HAIE
Aok BHA £9 £F o= 0052 YT

n. & =
1 W =Xexf M

1) Zte| HEfst={ol w3

A5 FA 289 F 1 4L SH87] sl
A e FHEstd H & E gz #&3oh
AL 7 Axdo] HFAHY whAd (Figure
24), HizTAAME AEHd =Z2n FL IX
(vacuolization) 7} & &3} | H(Figure 2B). AdF 1
I APFE I AP B0 2 AW 3371 &
250 o0(Figure 2C, 2D), HE=TEY FTX F4
o] ZF4dHE B4k

A7 e e 48 ¢& B2Y 3X £¢9]
A FEHAoH HALTH A FAEHE BE
& 4+ AJ}(Figure 2E).

[o
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Figure 2. Effect of Achyranthes Radix and electroacupuncture on the histopathological
change of liver tissue in type II collagen induced arthritis models (H&E, A: Normal group,
B: Control group, C: Group 1, D: Group I, E: Group I, x100).

2) MZo] HEISHE QI s

A8H FA 184 F, € FA AJAF 0
THE F2 FHY AF AFA e vAe
43e golry] ¢&] H & E g¥ez a#F3
A}, 34T (Figure 3A)e] H13) ch=Fo] A7 o
AR FaHor FAYNRHe BFAHACGD

(Figure 3B). o]2]gt AbgAle] ZH3t oA
AFTE 13 AFF OAM= AFFAY HEr]
T SHEES BEY & YU (Figure 3C, 3D),
A3 HaAe oY I2FY  HFE7}
ANAT Wo] TAHNEL BT ¥ 4 YA
(Figure 3E).

Figure 3. Effect of Achyranthes Radix and electroacupuncture on the histopathological
change of kidney tissue in type II collagen induced arthritis models (H&E, A: Normal group,
B: Control group, C: Group I, D: Group I, E: Group I, X100).
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3) EEde] FEHHFA WMy

Agd FA 289 F dzee AT vl
ool 43 AF9 FFAHE A&l FF
HA oo (Figure 4A, 4B), AFT I, MolX AH
gAY G AES HJ&Y FEo
BZFHe AR Hol d39 ¥ HAUSS

= #EG A

&3t B39 A A= 13

#2E + A (Figure 4C, 4D). AP ML &

At FAHE mebd FAF FHAZ Hole
YR} IUE AFEo] FFHJeH, IF
4 Ax H&d 3'21301 & ATl ulstd
713 2o] T AHYS
4E).

< u3g 5

Aot (Figure

8%

Flgure 4 Effect of Achyranthes Radix and electroacupuncture on the histopathological change
of knee joint in type I collagen induced arthritis models (H&E, A: Normal group, B: Control
group, C: Group I, D: Group I, E: Group I, x100).

2. 8% Tumor necrosis factor-t2] SE0§ OJX|
= oy
—_— O

Zt & F TNF-a H3tE Zolrr] 93] ddH
j] BEARNS /g_J/\]i‘]- @31} zt 7t TNF-a= §
& RATHp<0.05).

0.7 r
0.6
0.5
0.4
0.3
0.2
0.1
0

ng/mé

Duncan®] T3HAABE 448 2%, 342
3 z2Z, AYE 0 Aol #28 xjols
Qom (p<005), WEZ, ARFE 1, 1, T Aol
de dzEs 48T W, 49T 03 497
I Aol ol RolE BTHFigure 5)(p<005).

aIII[

Normal Control

Groups

Figure 5. Effect of Achyranthes Radix and electroacupuncture on the change of tumor necrosis factor-a

in arthritic rats.
significant(p <0.05) by Duncan's multiple range test.

Value are mean=SD. Value with different superscripts in the same column are
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v. 11 &

FulElx #EQFL SUIF, A48EEAE, =7
At v F-bo] fled IAYPxTde FF
A, HZ27 Fol veyn Zolo] #HLTY
9, 29, A7 AArIFe] ZA7 gE0
E3 B FAunkgoz st #EY, 4,
Al ¥ A9 FFE A3 FAHE olFT W
FoEFol dojun, otz o] md E=
Aol mFo] dojuvts 5 F9 R B4
Tz oFgle 9t TAHe WFo| Yehdo
(Stenstrom¥} Minor, 2003).

ol3g HWYAFL FARAY BHA]] £F
Hoz Mgl PEAAD, A%E VAL ok
A v AR 3 908 (Saib =, 2001), A
7hA] 9E R WeEA R 491 ddY AFE
A HA gL A AEST T Q275 E43A7)
3 ol W A#(Z GF Ao|EFIUEC] FUA
AAMEY T fJZ A Euixo] &ute 453
9] d3g fFEgch= RAolth(Harris, 1990).

AHLE HFHE  RJEIRIE  Foe

interleukin(IL)-1, IL-6, tumor necrosis factor-0.(TINF-

of Hu

@), granunolcyte/macrophage colony stimulating factor
So| 72 WATY AFERAZANN AUTo] B
Aukgo] Fube] FATHTF-E4, 2001; Brennan
1} Feldmann, 1996).

MO EFRIEL &4 o 80%A A7+ &A1 7}
AEHo HAH dF wo] FYgolN Az
3t FFFEeE THEE ALZ gEA e
@z 5, 1993), #AHY type O collagen €7},
collagenase, prostaglandin E;, stromelysin, plasminogen
activator $°] Z7lHe ALE HiuHy oy
(Van &, 199), 181§ 24 &Y F7le vZN3F
1 ARIHEGREg oA LAEHT FF viAA
AolEFII0] BAsHE RoZ Bu Uth(Arend,
2001).

2 AT A $Ee BUHLEOR U
@ s E3b Yo, 2 wol WE, YR
A 523, AF 59 ARV AdXie F, 2001).
T3 @47FE B TDEAR FHMLEA

gEA X283 A A198 A1E 20073 29

(Reactive oxygen species, ROS)-& @i & oji} =)}t
o st BEHALLY 5244 ARG
o Adaisls: B &G e g2 #
g3l Aoz d8Ad  YoH(Williamse}  Burk,

1990).
ZA7o} F(2003)& ROSS A #AYe A
2e oAsa BEA4E ARt sen,
9 2 thd A=T B0

AL oA T FAFERAEANY 71548E A
I A= ST v R

W AHLS AFHE B F IJUE ZA
A& AL dAT + g3, vud A
FHA AFHFe] Ao 7%6}@1 %W g 7
Z Age de &olz JYoH(EFF F, 2002

XY 5, 2005).

F2 A 28 94 fx= BEEL 954
553 #dE TE EdAAN @ol AEHI
At} (Trentham %5, 1977). Gopalkrishnan3} Sluka
200002 A¥AHL AJF AF9 wifEF
gwel gon Sgon, A7Hez ne 73
49 HFo] ZZAAANA opioid peptided]
1&g FEdda ATt £F Sluka 5(1998)

Hze) e vz =L p-2} §-opioid F
A& 2435 enkephaliny} B-endolphine] ¥}

b BT St
dFodAE g0 FEFEELZA A2
3 &) glo] B a#vt deA ATFAELA
sAon, E48 AAAFE & F & z49
ety wst g TNF-a9 £4o2 FAHEG
23E BFEIAT

Frig)2 #EdE A Tz HEygzH

T

o
1

e o

r}n’. f“l° 2 o m‘h"

Q9% 1% AYe TE A4E 4T Be At
327} BRYYeH GEFET FE 4o 2
2%¢ BT AYF ME o 49 25 o
FE 290 FA BAANCR JIEH AY &
e BAY 5 AATHF 2).

T3 AFEANAE FAT w8 HzP
NG W AFA FaHoE FAYC] B
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Rt olHF ALFAY Hs AxoA HIF
I AgFE OoAMe= AFAY ¥E7E ¢4 33
H3g #FFE 5 U3, AFFE MoA s F3te
F42AQ BF7 AJAAT Bol TAHUASE &
Z & 5 JJcH(Figure 3).

SAAH e F4Td BlE dzTFeA Ae
78 A9 &4, 99 9d, 453§ 3%,
dE 2 293 Wyol 43 vewth 4387
, oA df &qgte] G4FA4 Mxe S0l
sl Eo] He AL FAY & AAG 53 &5
o} ARAFE ‘ﬁ‘g‘z—i%'&s} Ay me &9
o A “a%—** Axe] A&z A9 FEo &
AYFE vl 7% “}°] ZHHASE $EY
TF Ali’iu}(FlgUfe 4).

Mol EFRRIE Ad E FoldHe] Azt 4
FAA A AiEo], Ay, EFWs 2 F
e BEYE 59 FAAA "Rk oA
Ueludes Adlz #3849 FAA] tumor necrosis
factor-.(TNF-0), interleukin-18 5] AAo] =7}
g} (Fontana 5, 1992). JEAHYA FFHL Ho)
EJ) F 4 TNFas ASTHAEY F4&
A3l Aoz g8A  JcdlKurt, 1994
Matsukawa, 1993), TNF-a9} ©E proinflammatory
cytokine® WEL AV} dZA% oA TNF-a7} 79
X" & proinflammatory cytokine® ZFAETH
~ (Feldmann 3, 1996). & AP TNF-az} 4
HZ 1A 049+005 ngml, AFE DA
0.56+0.07 ng/mf, AET MolA 0.39+0.00 ng/me
2 549 AAAAFTES HAS AFLAA T}
Z Fo3A FaEHo] APATY oL R
31 ¢} (Figure 5).

ojde] AT AR +EFAt AJYAFL A 2
gepdoz Fx=3 #FE FEEDY o} T
o) BXFEAY #Ah 2 AN AFTA ¥FY 5
A, &Bde] ARgN 54 AX HEHR A
Z9 38 % TINFa8 FA&E ZFEAAY. =T
SEFAY F4El ARAAFY EEFHEEGE
Hexgo] o AFAYS & & UAAT wE
A B AFE ugeg FF R ARAHA 43
A, 443 Wyo] AAEGH HAA Fuielx &

rg

¢

0

BN ot

#= #EE g e

4 AMAFY Mg &4

AE B9 fo] T Aoz A

V.8 &

o]49 AAE gSF 2 AES AU

1L 22249 27 BE AJTAN FEYA0
ZAasR3, 53 A¥EF Mo 48+ I, I
of v} oS 574 AoE Ve

2. AR Z32 2L RE APZAAN =43
o2 ApAY vHF7 ZAHNUL, 53 AF
T o] APFE I, Io &) oL a8
RO 2 e

3. £33 %39 4274 2E HdPTFAM 89
o] A3 F4o] ¢3lHAL, ASHEY 3
Bo] #AHNUY. 53] AIE o] AEL
I, Ool ®s) B8 a3 Aoz ey
t}.

4. A9 HALE 53 €3 Wl TNFa9 &3

Fev yxTdAM 343 Frtsta o, 49

5
T 1, O, M9 2% 37k =7 gase
%L BA
geld, A 23 gEAoR fE8 #EE ¥

AN $&Foel F4e(ST6) HAAAFLE WA

AEAH MEe Fad goaute] FHe #43E
7R BAFY] FANLN ' AU ©
£o] =3 AJAST HEHEo FAF &9
7 e Res: ey o2 YN FrtE
23d9 Agd 182 & e 2AE AT
F 3lg Aoz Atzdn.
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