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Effects of Laser and Electro Acupuncture Treatment with
GB30 - GB34 on Change in Arthritis Rat

Mirae Kim*, Yumi Lee*, Donghee Choi, Daehwan Youn, Changsu Na

Deparment of Acupoint & Meridian, College of Korean Medicine, Dongshin University

Objectives : This study aimed to investigate the effects of electroacupuncture (EA), the laser acupuncture (LA) and the combination
therapy (LA+EA) in a collagenase-induced osteoarthritis rat model. Methods : Osteoarthritis rat model was induced by injection
of collagenase into left lower articular cavity (50 «1 to knee and 10 #1to ankle). In order to assess the anti-osteoarthritic effects
of EA, the 650 nm LA and 650 nm LA+EA, the histopathological findings and plantar withdrawal responses were analyzed.
Results : All of the treatment methods used in this study were effective in reducing pain. All treatment groups were effective
in decreasing inflammatory cytokines of TNF-a and IL-6; the 650 nm LA and 650 nm LA+EA groups significantly reduced IL-1 5.
Conclusions : 650 nm LA and EA inhibit the production of collagenase-induced inflammatory mediators of osteoarthritis.
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2. A3 ub
1) 2 Baf NP2 olEAHNS 544 e HAFHNormal,
n=5), HEYE & & A7E A Y2 27 Control, n=5), T
s

A 4 T A3 AlsHEA, n=5), WEH HE ¥ 650 nm Laser
F AETHO50LA, n=5), TEY 7 £ 650 nm Laser 7} 23
WAL ARETHO50LATEA, n=5)2& Z2sl3ich

2) Collagenase TEYE & TEY 92 collagenase
(TypeVII : Sigma, USAZ 1.5 KU L= 0.9% sterile saline 600 «1
of gsfistel 9] = &3 o] v 50 «lE
hypodermic syringe (Korea vaccine Co., Korea)= {51310
u;] /ﬂ(é LH j_a J,]_ 71":}(F1g 1)

3 A A& 2 AN AFE Hoto] 9B o= AR oA,
HR7] A& 717)(Wontech Co., Ltd., Korea)s ©]-835}9.0H, A
B 82 Yo Aol Hans RS 243 4

A9l ul—} B ﬁ@ﬂ— HEW E‘ﬂ‘ﬂ a

sterile

2 WOP@‘ o, M/-zr 5 6ﬂ°ﬂ A A=
Aot A= AR 3Eo % FUSH &5 P - F5H S99
Agstper gt dadte ARt 24 12 A=ttt

(D) ARA =R LT FAR A=o17] 98f dlelA sl A
=2 AEsto] 37 &% 30 mW/3 VAZIE EEqleH, o] o
golA] AR SHA| Skt

Q) FolAZA 22 FHF7T SC7H=S AR & AM8s
o 3% 5% 30 mW/100 Hz2 =513 ‘ﬂr

(3) ZAAFZ: oA A= Adst] HHZ 12 30

-

2 A S, AV 13 300 B2 AR A
sttt

4) Dynamic Plantar Aesthesiometer &-9: Stimulator A=]]
gt oldE 578 W2 A, T, 63] A=So] 584F Qt
X171 3 Dynamic Plantar Aesthesiometer (UGO BASILE 37450,
Italy) & AR25to] A3]Hk3{(withdrawal response)}& &SI

Stimulator A=l thet 55 578 WS 228 2atRlo] ot
"0 2 0 gollAl 50 g7HA] 215 5 WS Al=sto] ARt

S stimulator probe”} #H}Eo]| HEsto] Gold wj7kA] A7k
(React Time)d}, A8E=0] stimulator probes T3t <719 &
(Force Intensity)= ¥4t

5 8 & Y AEE A2 FHL AEE7|(VS 6000
CFI, Vision, Korea)Z 3,000 rpmo& 2087t AAJstd @3
51, Cytokines &74517] A7H] W& HE=QIrh

6) INF-a &7: INF-a &7 93 Rat TNF- @ (Invitrogen,
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Fig. 1. Animal experiment protocol.

USAYE ARS5193tt. Microplate©]] 100 «1 Rat TNF-@ stan-
dard, control, serum& 7181l plate cover® tappingdt $-°f
mixingtal ALof 247t viFBIE. 400 11 washing solution
O F 43] AIA8IaL Rt 100 #1 TNF-a Biotin ConjugateE 37}
313l plate cover® tappingolal A-2of A7 vliFsATt. 400 «]
washing solution® 2 43] A&s}al 100 «! streptavidin-HRP
sorking solutions #7Fokal plate cover® tappingdhil A-20]
30E7F viFstTE. 400 1«1 washing solution® 2 43] AJ&{skal
100 ] stabilized chromogenE #7F5lal plate cover® tap-
pingstal PAVJEHIE Ao 3087 sidstgirt. 100 «1 stop
solution plated] ¥l ¥+3& FA|A711L microplate reader
(BZ Read 400, Biochrom, UK)E AR&3}%] 450 nmubdollA4] OD
(Optical density) s £4319°H, sample®] TNF- ¢ % stan-
dard curved THE0] assaystoitt.

7) Interleukin-6 (1-6) &£F: 11-6 &3 93 Rat IL-6
(BIOMATIK, USA)E ARE519IT}. Microplate©] 100 «1 Rat IL-6
standard, control, serumE 7SIl plate cover® tappingdt
I mixing8t & 37°Cofl 2417k vigstitt. Plate?] 88 A|A
ofl &= AefollA] MAsER] &A1, 100 «1 Rt Biotin-antibodyS 3
715kl plate cover®Z tappingdkil ALo] 1A|7t viJsHALt.
200 1 washing solution® & 23] A& & 100 11 HRP-avidin
< A7}k plate cover®= tappingdtal 37 Col 1417+ vt
o} 200 «] washing solution®& 53] A& & 90 «] TMB

substrateE F7Fokal plate cover® tappingdtil YA EIR 4
20f 3087t wijFstIrt. Plate] stop solution 50 «#1& 2l ¥F
32 $AA17]2L microplate reader (EZ Read 400, Biochrom,
UK)E AR&31e] 450 nmagoll4] OD (Optical density)E 5795t
9}, Sample®] 11-6 YL standard curveS THE0] assaydt3icth

8) Interleukin-18 (IL-18)&3: IL-1 8 &3S Yl Rat I1-1
B (BIOMATIK, USAYE AR&s5tct. Mircroplatelo]l 100 «1
standard, control, serum= 275}1L plate cover® tappingd}til
mixingSt & A20]] 2417+ 3087 uiFstth. 300 «1 washing
solution® 2 53] A4 3 100 «1 1X biotinylated antibodyS %
718FAL plate cover® tappingdtal A-2o] 1A]7F vt
300 11 washing solution® 2 53] A& ¥ 100 1«1 streptavidin
solutions A7}s}L plate cover® tappingdhil A-20] 4587+ ul
5Tt 300 11 washing solution® 2 53] A& & 100 «1 TMB
one-step substrate reagentS 715t & rAAE R A1.20] 302
ZHufFstTE. 100 «1 stop solution plate©]] Wil ¥H&-& SA]
A]7]3L microplate reader (EZ Read 400, Biochrom, UK)}& A&
ot 450 nmuPgolAl OD (Optical density)& =735ttt
Sample®] IL-1 8 %2 standard curveE ¥H5°] assayotitt.

9 A5y HAt

(D) 23 Az =5 &8-S FE510] Bouin 890f| 24417k
ol 1t om, 2.5% AXiHnitric acid) EAHol|A] 7L B<t of
o Aitls weshAA 2e](decalcification)E AAISHAH:. Tf
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Thermoscientific, Germany)& AR&5t] 8 um FAIZ &5kt

(2) Hematoxylin & Fosin (H&E) stain: &2 deparaffine
717 & Hematoxylin (Muto, Japan)@} Fosin (Muto, Japan) 2.2
AR & == AIAsIaL dehydration Y2 #A gt Arlg
(80i, Nikon, Japan)©.& TH5}%.0M, Gerwin 5'70] 119kel =

AulH = Osteophyte scoreE S-835f] %3 ol-ﬁf\e =2 o}oﬂ

ot S8 o2 ZF RAAIES 355061 femur®} tivia &

Table 1. Osteophyte score

Parameter  Grade Description
Cartilage 0  Marginal zone proliferative changes <200 |
degeneration Small 200~299 |

1

2 Moderate 300~399 u|
3 Large 400~499 pl|

4 Very large=500 |
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20] 7} 949 F 71 2 ostepphytes 27935 & 3o wjet H
£ Fofsiglor, o] fj Zo] &4 7|&2 AAY HiE 7|5t
(Table 1).

(3) Safranin O - fast green G4: 212 deparaffing 72l
3 Weigert's Iron Hematoxylin (Sigma, USA)}-&940] 1087 vt
SAK F 1087 32+ Eofl AlFskRaL, 0.001% Fast green
(Sigma, USAM&Ho| S5 FF AL, THA] 1% OPA|EAL -gHo]
1027 HE&-A1Z1 & 0.1% Safranin O (Sigma, USA)}&-<tof] 5E7F
GASIITE. 1 ok 1087 55 M&ste] dehydration 22
AR 338t An]3(Nikon, Japan)2 2 TSI

3. 84 &4

B ALof|A] ARRSE B4 B4 Graph Pad Prism (Ver. 6.01
for Window, USA) B4 Z& 7343 AL8519 00, WA} &
ZF QA= (meantstandard error)® FAISICE WEFE 4 &
7+ F710] BARFY £ One-Way ANOVA tests A3l

ASAAL ttest TEL BE v A foEe
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Fig. 2. Effect of Laser/Electro acu-
puncture of GB30 + GB34 on reac—
tion time and force intensity in col-
lagenase induced arthritis rats.

Normal : no arthritis and no treat-
4] ment, Control : collagenase, no treat—
Ho ment, EA : collagenase, electro acu—
. puncture at GB30 - GB34, 650LA :

D
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3]

. collagenase, 650 nm laser acupunc—
ture at GB30 + GB34, 650LA+EA :
collagenase, electro acupuncture and
650 nm laser acupuncture at GB30 *
GB34. Values are expressed Mean=

| |
before Arthritis induction

|
After treatment

SE. "5<0.01 compared with nor-
mal. **p<0.01 compared with con—
trol.
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Fig. 3. Effect of Laser/Electro acupuncture of GB30 + GB34 on TNF-«, IL-6 and IL-1 8 level in collagenase induced arthritis rats.
The groups refer to Fig. 2. (A) Values are expressed Mean+SE. #p<0.05 compared with normal; *p<0.05 compared with control. (B)
Values are expressed Mean+SE. *#p<0.01 compared with normal; **p<0.01 compared with control. (C) Values are expressed Mean+SE.

*5<0.05 compared with normal; *p<0.05 compared with control.

p<0.05, p<0.01%2 ZHst] &1t

2 1
1. Plantar withdrawal response2 £33t analgesia

k=an/}

S - RS E Al&E 650 nm Flo]AF @ Mz QwHol
Reaction Time ¥SKFig. 2A)2} Force Intensity ¥3KFig. 2B)°]|
U= FFS WALt HE BE Amrh S F o] Blsf tix
T2 Aol thet 5 ¥kl Folet AAE UERiSlL, tiEdt
o Hlsf ®E AEAS FORt SV HEMRITKEg. 2).

2. Pro-Inflammatory cytokine factoro]| 0|x|= Fg¢
1) Tumor Necrosis Factor-@ (INF-e) 35k 3t - =3

Fof| Al&H 650 nm Ho|A13 4 Mz /o] TNF-a g Ha}

of vlAj arg TR o, Aol vl HERS Sole 57

£ HEglen, dizte] Hlsl| B X matoflA] Fofet AAE
UFERHACKFig. 3A).

2) Interleukin-6 (IL-6) 3= 3 - FSHEl Al&H 650
nm Flo]#1%] @ A QR0 IL-6 T Hsjo] njx|= ke et
QF Bl Aol vl tiEaS fofet 37K el H, iz
o] Hlg BE ATl Fofgt AAE YEITHEig. 3B).

3) Interleukin-18 (IL-148) 7F: = - F5HE Aled
650 nm #lo|#3] 2 H3e¥o] [1-14 F=F ¥slol| n|x|= &
& TR L, gd=tol] Hisl RS Fogt 371 UERigle
o, th22o] B]5) 650LA, 650LA+EA X ZZolA fofet Zas
UERAAKFig. 30).

3. 22| Hslof| 02| = G

1) Hematoxylin & Eosin (H&E) @48: T= - 534G A&
= 650 nm FloJ]AZ 9 M gxo] 2] Wl WA= FF&
H&E stain Y402 st vl txk(Fig. 4B)oIAE HEAZ
o] Zg/d<tell Hlot] pannus F/go] T, St FEEA,
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Fig. 4. The changes on the histopathological change (H&E stain) of knee joint after Laser/Electro acupuncture of GB30 - GB34

administrations in collagenase induced arthritis rats.
The groups refer to Fig. 2. HE-stain, Scale bars=500 zm.

3.5 -
30t Group Score
825 | ] ‘ Normal 1.00+0.00
%2'0 i Control 2.14%0.62
g 1.5 |

2.0 EA 1.00£0.45
© s j i 650LA 0.50+0.22

0.0

650LA G50LA+EA

Fig. 5. Osteophyte score.

650LA+EA  0.67+0.21

The largest osteophyte in the section is measured from base to edge at the thickest point (red line) and then given a score based

on that measurement.

= Al Fe 5ol TEE UL gl vlsto] 650LATH Fig.
4D) 650LA+FATHFig. 4F)2 T& golul &4) A7t vlna] &
A TAEQlon, FAGT} o] g8ho] FA%E R&S HolF

3L, AZAAT ASAE7E hERol| Blste] SR AAS B
AcH(Fig. 4). Osteophyte scorel= TRZS Al HI5] T4
TS BYloH, HE AT txyo] vl EF54l0] Uet
UA] okolkFig. 5).

2) Safranin O-fast A i - FSHE] Al&E 650 nm
gojAx 2 AR 8xo] 24 wislol| nA= YFS Safranin
O-fast stain G OoZ TS vl 23 (Fig. 4B)olA+= pro-
teoglycans F/g9Hg0] A TEE| Y o0m, FAT(Fig. 60), 650LA
(Fig. 6D), G50LA+EAT(Fig. GE)OIA = tZatol| Blglo] T2
7} Q13 AZZ0)|A proteoglycans 4IRS0 Bl A HAH
o= =4 W= UKFg. 6).
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[al Normal

Effects of Laser and Electro Acupuncture Treatment with GB30 * GB34 on Change in Arthritis

Fig. 6. The changes on the histopathological change (Safranin O stain) of knee joint after Laser/Electro acupuncture of GB30 - GB34

administrations in collagenase induced arthritis rats.

The groups refer to Fig. 2. A number of shrunken nuclei (arrows | ) were observed in the collagenase control. AC : articular cartilage,
SB : spongy bone. The Collagenase-induced arthritis rats were administrated with breeding (control), Electonic acupuncture treatment,
650 nm Laser Acupuncture treatment, 650 nm Laser Acupuncture+Electronic Acupuncture treatment. SafraninO stain, Scale bars=100 «m.

o

1]

#lo]4Z o] g3t 7Lt A& ol A7} 1& Fo|A
ANFE PR A& Fo|AE U S Algsis Fave
2 AE S doA JgsiA st AFo] skA Z-gst
L o] 9lon, 1&8 oA Sz o] MRS misiol
ZaA)7|0g e 27 $4F Bl E3olu 2% Qo] WS A
34 Q= 7o) Qo] & 5 9l HolollA] FELHA AL
=z g,

AgH o= FolHg 2Aslo] ALK B oA Fe
e 977t APE T lglem”, 19909 o] TR e Fo|A]
B2 Polo] ARSI Ao ol Fg T o] Aei= 1t
#o] o] ol7E|x Y

A& Fo|A FHEE 633 nm L 7H HeNe o],
633~700 nm IHE 7H InGaAlPH|°]A, 780~790 nm TH-
2 7H GaAlAsHIo1A, 904 nm IL: 742 GaAsd|o A7} 91
Lo, A&d FolA P8-S Y, 32 T8 FE 1A,
T2 AHEES Tl $851 9, M 780~890 nm
Jo) oA arte o4ld Tt 1% avlo] it A o

)

7+ Ay P

WA F2 ARIoIAK 7P &3] ekt e detos™
4491 TEAZO] FZZR AA 9 AF AAO] o]l |
slo} ke Sl tiekst A2 Qlslo] TEo| BE 2]
TEEC] HARQl WIS AW oA WA VRS A
ﬂq_ZS).

AL A=l 71AAR] ofwet Al=o] FoiRE W A=)
A &Aold HSHR [1-1, TNF-a S5O2 QIs] AjaE stuje} A4y
Aol o] 2ol 1, 11-8, I1-6, PGE2 59] £u]S Z7pAD,
proteoglycan, type II collagen 59 & 74l A EAPHO]
AYSh= 1 Sofl Tdo] wilsiAle @4, XA &5 Aol
7} wgste, AR B3, 8Y 59| T4 Bl B,

SHEY A& PRoEE oFF A&, HoRE AR, & AR
o8 R 4 9o, oFE 2w 7% 1AE o ECH |l
o] A=, 1 Qo] H|AH|Zo|= HZA|(Non-steroidal anti-
inflammatory drugs, NSAIDs/NAIDs)2}, uteFd 215A] 5-9] oF
Eolu T AR 5ol Ymxe] Ak wt stof] Meizo
2 ARGEH, 715ole} S50] Algt Aol A9 oFE A&7t
ofd &3 RS Aduzom AFeit?.
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Autophagic +
recycling

Sy A

Inflammatory factors
(TNF-a, IL-1B, IL-6)

Fig. 7. Mechanism of 650 nm LA & EA combination therapy on collagenase induced arthritis in this study.
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o7 oFF A& 9 FoART M3 A&7t 55 A o] &
Ao ZIHE o] gt 650 nm Flo|A 2 A 2% 83
of thsf #slarat sigi.

=3 ASALE ot WEYF
CollagenaseE Fofsk= o] A== A Woll col-
lagenaseE FYU5HA =H Af, ¥hdat o] &= 7|AH A
Eg A7} GupA 320} AZA|E it 280 S ]7'% A =
PEAT} w59t Ayt QEEe Ao HiEel B gl
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07 U A= 71 o AAEEo] W= B4 552 3
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2 A7olA 650 nm #Fle]AF] B AR 8He] 550 izt 39
HRSAR A= A #glof] WX ke WS A3t von
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