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The Effects of Far-Infrared on Rheumatoid Arthritis Induced Rats

Gye Yeop Kim, Kyoung Oh Cho', Myung Hee Kim, Hyun Woo Cheong*

Collage of Oriental Medicine, Dongshin University, 1. Collage of veterinary Medicine, Chonnam University

The purpose of this study was to observe the effects of far-infrared on rheumatoid arthritis induced rats by type
Il collagen with the change of arthritis index, hind paw volume, TNF-a and histopathologic findings. Thirty-six

Sprauge-Dawley rats which were divided into four group. Group |

: Normal group, Group Il

: Collagen-Induced

Arthritis group, Group [Ii : Far-Infrared 25 cm radiation group, Group IV : Far-Infrared 35 cm radiation group. The results
of this study were as follows: In arthritis index, far-infrared radiation group(lll, IV) are more decreased than
collagen-induced arthritis group(!l). Group Il and IV showed the most significant effect at 14 day(p<0.05). in hind
paw, far-infrared 25 cm radiation group(lil) significantly decreased more than only collagen-induced arthritis group on
day 14(p<0.05). Far-infrared 35 cm radiation group(lV) significantly decreased more than collagen-induced arthritis
group on day 3, 7 and 14(p<0.05). In the ELISA study of TNF-a concentration, collagen-induced arthritis group
significantly increased in the concentration more than normal group. Far-infrared radiation group(ill, V) decreased in

TNF-a concentration more than collagen-induced arthritis group(li) on day 14.

In histopathelogic findings,

collagen-induced arthritis(11) and far-infrared 25 cm radiation group(lll) increased in synovial membrane thickness on
3 day. Far-infrared 35 cm radiation group(lV) decreased in the concentration more than collagen-induced arthritis group
on day 14. The above results suggest that far-infrared radiation effectively reduced in rheumatoid arthritis. It would be
considered that far-infrared has an effects on relieving rheumatoid arthritis.
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Induced Arthritis(CIA), Streptococcal cell wall-induced arthritis
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Table 1. Experimental design

Group No. of rats Treatment
I 9 Normal
il 9 CIA*
I 9 CIA* + FIR™ 25 em radiation
i 9 CIA* + FIR™ 35 em radiation

*CiA ¢ Collagen-induced Arthritis, **FIR : Far-infrared
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sigion, BEY FH A4k 6880/t (Table 2).

Table 2. Clinical evaluation of arthritis

Group Arthritis

0 No evidence of disease

1 Inflammation of small digital joints

2 Inflammaton of digits and foot pad

3 Inflammation of entire foot

4 Inflammation of foot and ankle
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Fig. 1. Gross findings of hind paw in each groups. A - Norma! rat (0
day), B - Co'agen 'nduced Artrris rat (0 day), C : Coager induced Arthritis +
far nfrared 25¢cm treatment rat (*4 gay), D - Coiagen-nduced Arthnits +
~ar nfrareg 35cm treatmert 1at (‘4 day)

A B

Fig. 2. Radiologic finding in Arthritis induced rat model. A - horma! rat
‘0 aayl B - Collager rouced Arthris rat (0 cay)
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Table 3. Effects of far-infrared on arthritic index

Group Pre ay
¥ r 14
|
I 800£070  9.33+050 867+0.70 7.89+0.60
o 799+078 88920.78% 767050t 694053t
IV 800105 863+087F 7.38£067F 657+0.70%

Values are showed meanSD, Tested by repeated ANOVA( * p¢005) and multiple
comparison test : group {-group M{* : p<O05), group I-group W(t @ p(0.0B), Tested
by paired testGroup I, group M. group W: 3 day7 day(p{00B), 3 day-14
day(p<008), 7 day-14 day(p(005)

11
1

Arthritic inde
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days
Fig. 3. Effect of far-infrared on arthritic index. 4 : Collagen-Induced
Arthritis group. Wl @ CIA + FIR 25 em radiation group, A @ CIA + FIR 35 em
radiation group, Tested by repeated ANOVA( ™ p<0.05 and multiple comparison
test: group I1-group (Y - p<0.05), group 1 -group W (¥ p<0.05)

Table 4. Effect of far-infrared on hind paw volume(cc)

. Day
Group Pre ¥ 7 e

| - - -

It 3798£149 3994+127 4090135 3864186

i 3799+2.12 39.39+2.24 37.45+2.02% 3200£140t

4 37.98+2.86 37.22£3.49% 35.70£341% 30.59+2.55%
Values are showed meanzSD, Tested by repeated ANOVAL = p<008) and muitiple

comparison test: group IL-group I p(O0B). group It-group W(t 1 p(Q05), Tested
group W: 3 day7 day{p006),

by pared ttest, Group 1, group I,
day(p<C.05), 7 day 1£ day(p(0.05)

3 day-14
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Fig. 4. Effect of far-infrared on hir?daypaw volume.(cc) 4 : Collagen
-Induced Arthritis group IR FIR-25 cm Tx group A @ FIR-35 em Tx group Tested
by repeated ANOVAL * p<0.05) and multiple comparison test © group It -group Wi (¥
p<0.05), group I -group v (+ = p<0.05)
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Table 5. Effect of far-infrared on TNF-a in 14 day (pg/ml)

Group
i II Il v

NF-a 2734 7567 63.35 6751
Values are showed meanxSD

TNF—a{pg/mi)
w
(o]

Group
Fig. 5. Effect of far-infrared on TNF-a in 14 day (pg/ml)

=

ABF M= UEF 1o vlal Zojmo] TEYR L @5
FE0] Ro] ALY # Y 4 UNUCKFig. 6). LT M2 A}
3Y S7HA) golu} u]Eol WEMZEC AR, BEARI W3
So] £VlE12 PR 4 UAL(Fig 6), BAF 7Y FREIS FA
24510 T4} 149 Fofl Fouln ASMEES AREE, BE
GT9 Wiyt Hol VHEYSS B 5 ULYCHFg. 6). 4
B Ve A8 3Y SR A4 245 24} 14 Fofl 2o
o) B9 HENEES ASHEE, BHYB) Wl So| Bo]
AAANSS VEE 4 UUCKTable 6)(Fig. 6)

Table 6. Changes of synovial membrane in knee joint of rat

Da
Group Pre 3 7y ”
I - - - -
i +++ +++4 +++ ++
li T4 ++ 4t ++ 2
v +++ + 43 ++ +

-2 No fammaton reaction observed, +° @ A few infiammation reaction obsenved i
kree Jot of rat, ++° : considerab'e number of inflammation reaction observed m
kree Jot of ra, + -+ : Marked number of inflammation reaction observed in knee
Joirt of rat.
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Fig. 6. Microscopic lesions of paraffin-embedded rat knee joint (H&E
stain). A : Microscopic findings of normal rat on O day. (x40}, B : Microscopic
findings of CIA rat on O day : Note severe hyperplasia of synovial membrane and
destruction of hyaline certilage. (x40), C : Microscopic findings of CIA+FIR 25 em
radiation on 3 day : Noe the formation of pannus in hyaling cartlage. (x100), D
: Microscopic findings of CIA+ FIR 25 am radiation on 7 day - Note the hyperplasia
of synoval membrane and the infiliration of inflamatory cell. (x40, E : Microscopic
findings of CIA+FIR 25 em radiaton on 14 day : Note mild edema and
hyperplasia of synovial inemorane . (x40), F : Microscopic findings of CIA+FIR 35
em ragiation on 3 day : Note theformation of pannus In hyaline cartilage. (x100),
G : Microscopic findngs of CIA+FIR 35 em radiation on 7 day : Note the
hyperplasia of synovial membrane and the infiltration of inflamatoral cell. (x40), H
. Microscopic findings ¢f CA+FIR 35 em radiation on 14 day : Notemild edema
and hyperplasia of synovial membrane. (x40)
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