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Effect of Swimming Exercise and Achyranthes Radix Extracts on
Inflammatory and Pain Responses in Rheumatoid Arthritis Rats

Ki Bok Choi, Ki Won Nam, Gye Yeop Kim*, Ki Cheol Sim, Eun Jung Kim

Department of Physical Therapy, Dongshin University

This study was performed to investigate the effects in inflammatory and pain status on rheumatoid arthritis(RA)
induced rats by swimming exercise and Achyranthes Radix(AR) extracts ointment according to the application methods
with the change of motor-behavioral and histochemistry study through the change of safranin o-fast green stain in the
knee joint and prostaglandin E3(PGE,) concentration production in serum for 28 days. They were randomly divided into
four groups; Group |: RA induction, Group Il: application of only swimming exercise after RA induction, Group Ii:
application of only AR extracts ointment after RA induction, Group V: application of both AR extracts ointment and
swimming exercise after RA induction. The following results were obtained. Volume change of hind paw edema and
arthritis indices test and arthritic dorsal flexion & plantar flexion pain test, group I, lll, IV were showed that
significantly decrease to each scores compared with group | (p<.01). Safranin o-fast green stain were showed
histological indices, group Il, Ill, IV were showed that significantly decrease the scores of cellular infiltration and
synovial hyperpiasia(p<.05), pannus formation and cartilage destruction(p<.01) compared with group | . Group IV were
the most decreased compared with group 1l, iil. The PGE; concentration of the group 11, Ili, IV were decreased
compared to the group 1 (p<.01) In conclusion, swimming exercise and AR extracts ointment acts were the most
therapeutic intervention in inflammatory and pain control of RA induced rats.
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Table 1. Classification of Experimental groups.
Group Characteristics
| RA* induced (n=27)
Il Application of Swimming exercise after RA* Induced n—27

Application of Achyranthes Radix extracts ontment afte
RA* Induced (n=27)
Application of  Swimming exercise and Achyranthes Radix
extracts ointment
after RA* Induced (n=27)
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* Rheumatoid artrritis
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slol BEY X4 (Arthritic index)E T5IRcHTable 2).

Table 2. Clinical Assessment of Arthritis Indices
Grade Clinical symptom
0 Paws with no swelling and focal redness”
Paws with swelling of finger joints
Paws with miid swelling of ankle or wrist joint
Paws with severe inflammation of the entire paws
Paws with deformity or ankylosis
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Fig. 1. Volume Change of Hind Paw Edema in Rheumatoid Arthritis
Rat. Values are showed mean+SD. Tasted by One-way ANOVA(##: p(.01). Values
with different alphabe! within the column are significantly different by Duncan's
multiple range test(p<.05). Significantly different as compared with 3rd days by
paired t-test(™: pd¢.05, ™ pd 01, ™ p.001)
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Fig. 2. 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 oy Duncan's multiple range
test(p<.05). Significantly different as compared with 3rd days by paired t-test(™
pC01, ™ pC 00N

3. BEHY wiE=2x SBA 5ol viAle

2 AT AVE BEE MEES &5 A4 Hele o
201 BAMEM0E FOYAF S UAIgH 23}, 48X Ex) o]F
2887 AETE ol RS A0]& ERArKp<.01). Duncan
HUEHAEE LR AIRdE e HAISH 21, 288mo] 48F 1
F AT O, I, V Afolollis {8 xlol& H ATk (p<.05)(Fig.
3). AETE FFAVIo] wE HelE YEE U TAESE 4
AlSH & RUlElA BEE {2 34/} v Wkl BH, 17 4]

[e's}

EE THHE A017} RATIA] LAOLHp>.05), RS Fut 2
oAl SHE Rol7F FYBIA LIERITHp<.01). B3, T
2k 142, 28R (p<.01), ek 2827 (p<.001)oll A 232t &
B 51017} 251 LERIOR, NEolA= 94 2125 (p<.05)

Tk 28R (p<.Ol)oll A= B Zo|7} 242 S9EHA LIE
WTHFig. 3).
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Fig. 8. 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 multipie range test(p<.05). Significantly different

as compared with 3rd days by paired t-test( p(.05, ™ p01, ™ pd 001
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Fig. 4. 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 muttiple range test(p<.05). Significantly different
as compared with 3rd days by paired t-test™ p{.01, ** p<.001).
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Fig. 5. Histological Finding in Synovial Tissue and Articular
Cartilage(After 28 days, Safranin O-fast green stain, x 200). A: normal
group 8 RA induced group C: RA induced and application of Swimming exercise
D: RA induced and application of Achyranthes Radix extracts ointment B RA
induced and application of Swimming exercise + Achwanthes Radix extracts
cintment
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Fig. 6. Change of Histological Score by Safranin O-fast Green Stain
in Rheumatoid Arthritis Rat. Vvalues are showed mean=SD. Significantly
different as compared with experimental group | by paired ttest™ p(05 ™
pd O1),

&Hol49] Prostaglandin Ey(PGE)Q] &% #38}

FrEls BEY 5289 &, 2F YETE ol ELISAS
235104 @FHoiM PGEY &8 BAe i dEw 14
T A3 ulaskd EAECE S EUEe 2
AUSATHp<.001). THHA ""@:rl 19 55 27}
XER EME A LEF [0, I, VY 55+ EAELE &
A HAEE B 4= URTHp<01)(Fig. 7).
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Pre li i ¥

Fig. 7. Change of Concentration on Prostaglandin E; Production in
Serum. values are showed mean=S0. Significantly different as compared with pre
and experimental group t by paired test(T 11 p<.001). Significantly different
as compared with experimental group | by paired t-est(™ p(01).
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AS7HA ¢eddl d7ide a4 g9-8018 71
(Antigen-specific)z}  2}1-0]Z0}& (non-antigen-specific) 7|5 &
2 T 9905018 7R THE BI0] ol AL} 4l
ot RoE FETIL YoM 53] E0FQ] F 2A M
(Class I major histocompatibility complex, MHC) 2} &)=+ &
ol BAsks BLEAREC] wElE o] A% THEE gd3l4]
A AR AARIEE slol AN EZEE A=l 3EE s
ST HE ZIdolty. ES -0 B01F 7| HolA BEY
o drlle Zigout AEEY W EE E3F 4E IS0
Ab=o] tAMEE 48K1711, Sd3lE M EERY
Tumor necrosis factor-a(TNF-a), Interleukin 9] #0]E71Q100
Q&8 =K 214 3 (Dendritic cell)9] 235171 S L=, SR E
71 A7t e AksEHS TAI 3 (Autoreactive T cell)ofl HEgro
ZH THEZF ASE0] 8ol FESE 7IHoIy”.

2 dFolA AKESE & (Achyranthes Radix)9] HE &
Ecdysteroidi= %59 HEIGEZEOZA] ecdysone(2B, 3B, 14q,
22(R), 25-pentahydroxy-7-cholesten-6-one)3} 20-hydroxyecdysone
(2B, 3B, 14a, 208, 22, 25-hexahydroxy-7-cholesten-6-one) 3t} A
polyhydroxyecdysteroids £ H45hH 25 7 BEAA &
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