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Frhels wEge By BAYS F YUMo e v B9 A4/
GaPolth 1 FHEE o 1% WZ FHHT glov I Aol

ol A71A] wa A %3 Yth(Alarcon, 1995). FHFX2 HE 7} 1958 A

S BHE ol 30d FoF AFgEthrt 1988 /) A H A th(Amett 5, 1988).
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oA Aitde]l FHEH AT (Deleuran 5, 1992, Di 5, 1988; Haworth -,

1991). &3 HZ Frkxls A He HedEE deled Ta3 A= 74

(Paleolog, 1996), FPFX|2 TAFNA tHEZ A AEH B4 AR vascular

endothelial growth factor(VEGF)= A4H=Fel 93] {25 = cytokine =
o B2 d7AkEe] Agd S AAst Frixls #ddY Jde He

#3 AE3ka glchKoch, 1998),
AWl e Ldaue NEAAAs ol WA BAFe
gl FHLASA AHEE Ao aHy d Aol #-E A superficial

heatZ A 23tgout 9= Aste] Frpx2 Buh Hie] Z4o] B vy

heat®] 2ol &5 ZHAl &FAtH(Harris, 1974).

2E0e A2 58 7 AT 7S H (1700002013 FakaeE 2
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dE ATEHE570M)ET e Foee 2SH(08-1.0M)S A

ST
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Se w5Y 2e% Ageld AR 5E% 939 24, WETY oF
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Figure 1. Frame of Study

Group A: Pulsed Ultrasound Group(PUG)

Group B: Continuous Ultrasound Group(CUG)
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(Table 1).

Table 1. Radiological Evaluation of Arthritis

Radiologic Index

Grade
0 Normal
1 Joint space narrowing, soft tissue swelling, bone erosion
2 Marked narrowing, prominent periosteal new bone formation
3 Loss of joint space narrowing and ankylosis
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Table 2. Body Weight in Arthritic Rats after CFA Injection

Unit: g
Days Body Weight

after CFA" 2 5

Injection Control Group A Group B
1 220.6+9.9 221.5+5.1 220.1+8.0
7 226.0+15.5 222.4+7.8 220.9+12.4
14 218.6+16.7 215.6+8.7 216.5+11.0
15 215.2+17.3 213.6+11.0 215.3+11.4
19 209.6+15.2 210.5+11.3 212.1+11.8
23 206.2+10.1 209.7+10.4 205.4+13.4
29 204.9+11.6 209.5£16.6 209.5+16.6

Values are meantstandard deviation

1) CFA: Complete Freund’s Adjuvant

2) Group A: The Ultrasound was sonicated in a pulse mode 1 : 4

3) Group B: The Ultrasound was sonicated in a continuous mode

P>0.05
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Table 3. Right Ankle Thickness in Arthritic Rats after CFA Injection

Unit: mm
Days
after CFA" Control Group A Group B’
Injection
1 9.91+0.59 9.67+0.62 9.34+0.99
5 11.08+0.67 10.74+0.61 10.31+1.81
9 11.96+0.86 11.28+1.02 11.08+1.36
14 12.44+0.71 12.27+0.78 11.92+1.98
15 12.31+1.12 12.08+0.82 11.96+2.08
19 12.38+1.33 12.82+0.73 12.94+1.96
23 11.98+1.68 12.69+0.61 12.53+2.29
26 12.15+1.92 13.14+0.96 12.68+2.70
29 12.33+1.83 12.98+0.89 12.70+2.92

Values are meantstandard deviation

1) CFA: Complete Freund’s Adjuvant

2) Group A: The Ultrasound was sonicated in a pulse mode 1 : 4

3) Group B: The Ultrasound was sonicated in a continuous mode

P>0.05
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Table 4. Left Ankle Thickness in Arthritic Rats after CFA Injection

Unit: mm
Days
after CFA" Control Group A Group B’
Injection
1 6.14+0.21 6.06+0.50 5.8710.25
5 6.01+0.27 6.01+0.29 5.84+0.12
9 5.94+0.17 6.10+0.25 6.03+0.26
14 6.42+1.05 6.22+0.74 5.95+0.25
15 7.81+1.77 6.78+2.05 7.06+1.73
19 9.54£2.15 8.8712.46 8.16+2.81
23 9.48+1.72 8.81+2.08 9.40+2.66
26 9.20+1.72 8.85+2.29 8.7612.51
29 9.86+2.54 8.26+1.86* 8.44+2.59

Values are meanzstandard deviation

1) CFA : Complete Freund’s Adjuvant

2) Group A: The Ultrasound was sonicated in a pulse mode 1 : 4

3) Group B: The Ultrasound was sonicated in a continuous mode

*P<0.05(compared with control)
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Table 5. Radiological Arthritic Score of Hindlimb

Days Control Group A" Group B?
after US
treatment Rt Lt Rt Lt Rt Lt
Before US

1.00£0.00 0.00+£0.00 1.00£0.00 0.00£0.00 1.00+0.00 0.00+0.00
treatment
After

1.83+0.41 1.00+0.63 1.38£0.92 0.63+0.74 2.00£0.76 0.75+0.46
1 week
After

217+041 1.33+0.52 1.86£0.69 0.86+0.69 2.25+0.71 1.00+0.76
2 weeks

Values are meanztstandard deviation

1) Group A: The Ultrasound was sonicated in a pulse mode 1 : 4

2) Group B: The Ultrasound was sonicated in a continuous mode

P>0.05
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(A) (B)

Figure 2. Radiographic view of hindlimb
(A). Normal group(Right: 074, Left: 07)
(B). Group A 30 days after CFA injection(Right: 275, Left: 13);

There are destructive change on both hindlimb joint
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(A) (B)

Figure 3. Radiographic view of hindlimb
(A). Group B 30 days after CFA injection (Right: 27, Left: 27)
(B). Control group 30 days after CFA injection (Right: 37, Left : 27)

;There are destructive change on both hindlimb joint
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Figure 4. Histopathological findings of distal interphalangeal joint.
Snovial joint (A) : distal interphalangeal joint of hind
paw from control group 30 days after CFA injection.
Erosion of articular cartilage was present and infiltration
of inflammatory cells were prominently observed. (H&E, x100)
Synovial joint (B) : distal interphalangeal joint of hind
paw from B group 30 days after CFA injection.
Erosion of articular catilage and infiltration of inflammatory
cells were observed. (H&E, x100)
Synovial joint (C) : distal interphalangeal joint of hind
paw from A group 30 days after CFA injection.
Erosion of articular catilage and infiltration of inflammatory
cells were decreased. (H&E, x100)
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Fobxz pAGe GAe Aol BE BASE ATOZ 40~604]

Atololl 7HE ol FTET ool EART of 28 e WHWEC] wral

o] s W=t s th(Alarcon T, 1995). #A G TS FEH ¢
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dd o] AT AT (Butler 5, 1992).
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Interleukin-1, Interleukin-6, Colony-stimmulating factor-1, tumor necrosis
factor-a= A-FEAEL A Xl o&] FAAFAA Z7] HIHESo]
o5t MEzF2, Z2H S, Z2H oAl Zgo JEFS v &)

%tH(Harris 5, 1990). ©|2§ Alo|EFlQ e FrtA~ Bero] AB el
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FEAA A5 ABRBA JEARSE B 15T (Firestein 5, 1988).
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= Abstract =

Effects of Ultrasound on Adjuvant-induced

Arthritis in Rats

Dong Jin Lee
Graduate School of
Health Science and Management

Yonsei University

Directed by Professor Chang-il Park, M.D., Ph.D.

This study was conducted to assess the effects of wultrasound on
adjuvant-induced arthritis in rats. Adjuvant arthritis was induced in 26
female Sprauge-Dawley rats by the subcutaneous injection of a single
dose of 0.1mL of Complete Freund's Adjuvant (CFA) (1 mg of
Mycobacterium Butyricum suspended in 0.1ml paraffin oil) into the right
hind paw. After confirming inflammatory edema and arthritis in the
paw 2 weeks later, the arthritic rats were divided into 3 groups, i.e.,

control group, pulsed ultrasound group (Group A), and continuous
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ultrasound group (Group B) with 8 rats placed in each group. The rats
in Group A were treated with pulsed ultrasound at IMi frequency with
0.5W/cr' intensity in 1 : 4 mode for 3 min. The rats in Group B were
treated with continuous ultrasound at 1M frequency with 2W/cnr
intensity in the continuous mode for 3 minutes. Ultrasound treatment
was done in the left and right ankles for 2 weeks. We then evaluated
clinical, radiographic and histopathologic findings before and after

treatment and obtained the following results.

1) Although the average body weight decreased in the rats in Group A
and Group B (treated groups) after ultrasound treatment compared with
those in control group, no significant difference was present in body

weight between control group and treated groups.

2) No statistically significant difference was present in the degree of
edema at the right hind paw according to visual observation between
control group, Group A and Group B. But a statistically significant
decrease in edema at the left hind paw was seen in the rats in Group
A that were treated with pulsed ultrasound by 29 days after treatment

started (p<0.05).

3) The tendency of suppressed arthritis formation was seen according to

the score of arthritis, which was the lowest in Group A upon the
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observation of radiographs of the left and right hind paws. However,
no statistically significant difference was present in the score between

control group, Group A and Group B.

4) According to histopathologic findings, the degree of infiltration by
inflammatory cells and hypertrophy of the synovium were less in

Group A compared with control group and Group B.

From these results, we concluded that ultrasound therapy is ineffective
on acute rheumatoid arthritis since no effective reduction of edema was
seen according to different tests although decreased edema was seen in
Group A, in where the rats with CFA-induced arthritis were treated
with pulsed ultrasound, by 29 days after ultrasound treatment started
compared with control group. More effort is needed to objectively prove
the effectiveness of ultrasound by developing more sensitive testing
methods that could quantitatively evaluate the treatment effect of acute
rheumatoid arthritis and by evaluating the effect from various angles
such as determining the appropriate treatment time frame and trying

out different US treatment methods.
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