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[Abstract]

Effects of Sweet Bee Venom Pharmacopuncture and Low Level Laser Acupuncture

on a Rat Model with Complete Freund's Adjuvant—induced Arthritis
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Purpose : This research was conducted to investigate the effect of sweet bee venom pharmacopuncture and low level laser
acupuncture on paw edema, pain index, anti—inflammatory factor, AST, ALT and complete blood cell count of a rat model
with Complete Freund's Adjuvant—induced arthritis,

Methods : Five experimental groups were formed with each consisting of six rats: normal group, control group, sweet bee
venom pharmacopuncture group, lower level laser acupuncture group, and sweet bee venom pharmacopuncture, lower level
laser acupuncture group. The experimental model of arthritis was induced by two injections of Freund's adjuvant into the

. left knee joint of Sprague Dawley(SD) rats. The second injection of Freund's adjuvant was given ten days after the first one,
Key words : Ten days later, sweet bee venom pharmacopuncture and low level laser acupuncture were administered separately or
Rheumatoid arthritis; together by assigned groups at GBax and GBge of rats twice a week for a total of six times, Thereafter, edema rate, pain
Freund’s adjuvant index, tumor necrosis factor—a, interleukin—6, aspartate aminortansferase, alanine aminotransferase and complete blood cell
. count were measured,
arthritis; Results : We noticed synergic effects of sweet bee venom pharmacopuncture and low level laser acupuncture according to the
Sweet bee venom results of the paw edema and Von Frey pain index. The sweet bee venom pharmacopuncture(BVA) and sweet bee venom
pharmacopuncture; pharmacopuncture+ low level laser acupuncture(BVA+LLA) groups experienced a more significant effect when compared with
Low | Il the control group.
W level laser Conclusions : These results suggest that Sweet Bee Venom Pharmacopuncture and low level laser acupuncture at GB34 and
acupuncture GB39 have a significant anti—inflammatory effect on Freund's adjuvant arthritis in rats,
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2RI AES] AolABS ALsle] & BF BEAS,
2o B wish 9 PATANES BES] §0% 2

T A710l o & Hilshe Hpoth,

1. M=

1) 3=

Aol oF 200~210 g9 Sprague DawleyZ| 2| W&
323l B ARFHAYLE 24~26T, HE 40~60 %)
Yol A THAE (Pellet, GMO, 309 B8 283 23
SHHA 1Y oAt ARA o HIAIZ T AF) ALE-
stgon, AR71 s B IPAEE AEA
AH=EE sttt £ A2 sAIdsn FEAERES
3] 521 ol AJY3HATH2013-07),

2) Sweet 22tz
Sweet BOFJOZE THRIFUBTNN EAT sweet
bee venom(10 %) AR&-3+iT}

3) 2|0|xXZE

H AI1E= o} prototypelZ AZFE laser acu—
puncture systemsr AMESIGOH, ol FFE7|EY
glo|A Wby ATt AReigith Fagh Aldd
A 2] ARFE TR} ZTH(Table 1, Fig. 1).

2. WY

1) Complete Freund's Adjuvent T 4t

#EY 13 $EE Complete Freund's Adjuvant
(Sigma, St Louis, MD, USA, o]} CFA)Z Hix9] g&
£33 9] Sterile Hypodermic sylinge(Korea vaccine co,
Korea, ©|3} SHC)Z 0,25 mA EoJs}a, 10d A7 &
23 SUSI9IE), 27 SRS CFAZ HAje] A% S of
& ®Rko = SHCE 0.1 m¥ Foislal 1% Whlgo] SHC
20,08 w4 Sofsloic

2) F

HES 59 EAE AMS3IAoH, FiRR(GBa) 2
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Table 1, The Specifications of Laser Acupuncture
System

Table 2. Group Classification and Treatment

Group

L Treatment
Classification eatme

No arthritis inducement and

NOR . " .
© investigational therapies

Arthritis inducement with the CFA

N ) S .
co but no investigational therapies

Arthritis inducement with the CFA
BVA and the sweet bee venom(10 %, 100
ul) injection on both GBzs and GBsg

Arthritis inducement with the CFA
LLA and administration of 904nm laser
acupuncture on GBzs and GBgg

Specifications LD
CW output power 60 mWw
_ Wavelength 904+4 nm
Sfcjlpcearlties Beam mode Multimode
Mode quality {15
Power stability (10 %
Operating voltage(Vo) ( 3 V
Electrical Threshold current(ly)  60+5 mA
properties  Operating current(lo) 10010 mA
Maximum current(lmas) 150 MA
Optical fiber type Multimode

Core/cladding diameter 50/125 um

A r .
ceessary Numerical aperture 0.22

properties

Transmission loss 0.3+0.05 dB/Km

Arthritis inducement with the CFA
and concomitant administration of
sweet bee venom and 904nm laser
acupuncture on GBzs and GBgg

BVA+LLA

Connector type FC/PC

o bersam Lrmr —-—

. JE e E OOn M 5- ]
el e we]
A I :

Fig. 1. Laser acupuncture system
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fibula head A&PEe] Q3XoA, #H(GBso)-2 fibular
HZO7 popliteal crease®|A] lateral malleolus?)
prominence7}A| 2] GZAAA || A lateral malleolus A4}

ol Q1A ARG B H9le] i,

3) & Ea|(Table 2)

2 a00l2)e] WA BIGE ST 4T, A
3HA] &2 AAFA(normal group ©]3} NOR, n=6), CFAZ
JEES FEAR & AAE 34 @2 diZcontrol
group ©|3} CON, n=6), CFAZ HAFL SHA7] £ [
BiR(GBsy) + H8H(GB3o) o] sweet E2F(10 %, 100 ul)
A&t FH(sweet bee venom pharmacopuncture group,
o3} BVA, n=6), CFAZ TAFL A7 T FifgR
(GBs4) - H5#(GB39) ©ll 904 nm O] A1 (10 mw, 20 Hz)=

Al&st Flow level laser acupuncture group, ©|3}
LLA, n=6), CFAZ TEHS FLAZ F FHiRR(GBs) -
HH(GBy) ol sweet BF+904 nm HOJAYE Al&dt
T(sweet bee venom pharmacopuncture + low level
laser acupuncture group, ©|5} BVA+LLA, n=6)2.& 1}
o}

TR

4) Sweet SAE 3 OIME AlE

Sweet B2 & Fo|AY A& HEH T F10Y
AEE o AlZFsIon, 15 2314 F 630 2 S B
PR (GB) - HHE(GBgo) o] AldtiTt. oA Rl=S
£ 920 Hz2 221 1% AL 10 mwz 5t 587 A&
skl 1 AR7le] S8 W7} 1800] A A3
U BVAVLLARS $oFH HX & adeld dolHBe
A&,

3. 21t &%

1) w= ofst 25 &X
Isoflurane 2.5 %3} 0,2 Z3E 7kA ulAre] slojA
Digital Plethymometer(LE7500, Panlab, Spain)Z 4]
o W ofsh 238 Ssldon, 24 S A, 92 7,
7+ 3 A7) (13 234 £ 63) 2 o] 248kt

2) Dynamic plantar aesthesiometer &4
Dynamic plantar aesthesiometer(UGO BASILE 37450,
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Italy) & ©]-83}9] Von Frey filamentE &3l &84 A=
2 Fo| FEOA RS S0, 2HE 242} o)
st @QH}Q (withdrawal response)2 W22 H cageo|
$A 5E7F A7) T QubH Qul S 7k B Az &
(7 2314 % 63)2 o] BRI

Stimulator 2139] S $5 23 WL 0 gol2e
50 g Z=7HA] S5 e Jojof A=sto] Who] Hojuk
2-9] react time(stimulator7} WH}E] contactdlo] THA|
HojZ w7kR]e] AJ7F @ second)T}, force intensity
(stimulatorE W3t £:79] 3 : gram)S 2434t

3) B U HASIX ZAL
A8 HAZAE S stolen, BFojdo J/E 1F
© 3oy

N2 5 2ol AEatelc, Aol slstel @ Bel
2 9F100 #1E EDTA-bottled] ¥-& & ZHIZE multi—
species hematology analyser(950, Hemavet, USA)]
Z9J3}4q leukocytes, erythrocytes, white blood cell(WBC),
red blood cell(RBC), hemoglobin(HGB), hematocrit
HCTE SAsI9. ymA] A 1&5AHE7]
(Centricon T-42K, Italy)o|A] 3,500 rpmO.2 2087+
Aasiol WAL Beleon], BA $40ZE Aspar-
tate Aminotransferase (AST)¢} Alanine Aminotrans—
ferase(ALT) & S4 53t

4) Tumor Necrosis Factor—a(TNF—a) S

TNF-a Z%-& Rat TNF- @ (Invitrogen, USA)E AR
Sto] 243}t Rat TNF- @ 7} coating™ microplate®]]
rat TNF—a standard, serum, control 100 ul& A7}5}
1 plate coverE tappingdt o] 187} mixingdlal AL
o 2A17F BFR]SFA T, Washing solution 400 ulZ 43
washing & Rt TNF—a biontin conjugate 100 ulS A7}
G Ao 1A HA|EHGH,
Washing solution 400 ulZ 43] washing < streptavidin—

3}l plate coverE

HRP working solution 100 ul& &7}5}al plate coverE

1 Aleo) 30—‘?_—2} HF2|5}9ict Washing solution 400
ulZ 43] washing & stabilized chromogen 100 ul& %
7151 plate coverS Gl A2 (darkAE]) oA 3087 1
Z|3}iT}, Stop solution 100 ulE plated] @i QHAHES-
L ZAA)7] & spectramax(M2, Molecular Devices,
USA)Z 450 mmo)|A] optical density(OD)E A3}
Standard curveE ¥H5¢] sample?] TNF-a %S assay

st

4 http://dx.doi,org/10.13045/acupunct,2015034

5) Interleukin—6(IL—6) =X

IL-6 &AL rat IL-6(Invitrogen, USA)E AR5}
ZAsl9tt Rat IL-67} coating® microplate®] rat
IL-6 standard 100 ul, serum, control 50 ul®] standard
dilulent buffer 50 ulE 37|35} plate coverZ tapping
3t Zof 157F mixingdlal Alo] 3AJ7F HFA|SFAT
Washing solution 400 ulZ 43] washing & Rt
biotinylated anti IL-18 100 ulE A7}5}L plate cover
£ gl A2 1/\] 7H R8T Washing solution 400 ul
2 43] washing & streptav1d1n—HRP working solution
100 ulE #7}5HaL plate covers Fal Al-29] 3027t v
A8}t Washing solution 400 uli 43) washing &
stabilized chromogen 100 ul&
g3 AL(dark AE) 3087t B8}t Stop solution
100 ulE plate®] ¥l YHAEERS-S ZX]A|71
(M2, Molecular Devices, USA)Z 450 mo]|A ODE &4
3}tk Standard curveE WE©] sample?] IL-6 &
assay St

A7}5AL plate coverE

% spectramax

M
a1l

4, B

HI

B A7 EASHA -F_r'-/il—‘% SPSS 21,0 ver, for
WindowsE AMESIGICE TEY f2 $ &3 Folo o
E 7} # 710 BAsty B2 one—Way ANOVA testE
APt A HAL least sSignificant difference
(LSD) test2 FAJslglon], 55 Ml oiet AIHE
2}0)+= repeated measures ANOVAZ ZA3}% 1L AREA
32 Bonferroni test2 E43H3tH A2 404 #
32 p<0.052 A5t AR

m. &
1. 5 S0t AA

Sweet BT} Ho|AF 9] ThE W WG HA|7F {2t
2] A7) X Y TE3 A}, Aol vt of
27X CFAZ 8 & Ao 2 9 F3o| B
=lom, BVAZT LLAT @ BVA+LLATZ oA &3}
] WAL Ax} EoEHFig. 2).
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Fig. 2. Changes on the gross lesion of hind paws after BVA, LLA and BVA+LLA

treatments in CFA induced arthritis rats
A : normal group. B : CFA control, C : BVA treated group. D : LLA treated group. E : BVA+LLA treated group.

2, ZFEZF H3lo| oO|xX|= g

Sweet BT} Ho| Az TE U W& AA7} ZH
Z wiglo] n)2le Pee T A3}, 2T CFA
3 4.1040,29 m%T, ©|F 4,0340,31 ml, 3.79%0,25 ml,
3.8420,30 ml, 3,880,37 ml, 3,840,34 ml, 3.97+0,33
o2 77 e R AL vjste] folsiA| F7ket
A gt

tjz2o] v]ste] BVAZL 134 3.2740.14 mlZ, 23]
A 2961013 mlZ, 534 2.83+0.09 mlZ, 634
2.5140,10 ml 2 F-J5HA| 7hAdt AR, LLATZ-S 53]
%) 3.0140,07 mlZ, 63]4)| 2,85%0.12 mlZ 32314 7
A3 AFE|9.on, BVA+LLAZL 234 2.8440.26, 33|
7 3.04%0.17, 53|14 2.6010.14, 634 2.54+0.172 &
OJ3HA| A3t ATl Ark(Table 3).

3. Von Frey S0 0|X|= It

1) Reaction time
Sweet B-oF} Fo|AF el = & HE A7} Von
Frey 58l U2+ Y3E reaction time 02 IS 4

¥}, thE7-E CFA F8% 3,240,3 secE UERAIL, ©|%
3.1%0.2 sec, 2.910.4 sec, 2,8%0.4 sec, 2.810.5 sec,
2.710.4 sec, 2.740.3 secE Yehfo] 2 HAF7o] H]
sto] -o51A AAE AHE Uehfgith

th2ol| Hlsto] BVATS 437 4,140.2 sec, 537
5.1£0,3 sec, 634 5,510.4 secZ F2J5HA T7I%t A
A, LLAF-E 4317 4,.8%0.4 sec, 53|A] 5.410.4 sec,
637 51104 sec® FYEHA F7IRE AHALH,
BVA+LLAT-Z 334 4.8%0.2 sec, 434 5.710.4 sec,
5314 5.520.6 sec, 634 55103 secE o514 =7}
gk A SthTable 4).

2) Force

Sweet FFT} Flo|AF o &= X HE HA|7} Von
Frey %59 v)|A&= FFS force® TEASH A1}, U2
O CFA SHF B 161+ 4 g, 01T 15,6412 g, 14_8i2,2 g
14.32.2 g, 14.312,5 g, 14,0420 g, 13,8415 g0
ek 2 ol Wil olei 22w Aelsict

izl Hlste] BVAT-Z 434 20,7412 g, 53A
256117 g, 634 28.2£1.9 g0 &2 Fo51A S5t AJH

on LLAZ-L 334 22.042.1 g, 437 24.342.0 g,
5317 27,1419 g, 634 25.912.0 g0 & FOJ5HA F7F

.EI

http://dx.doi.org/10.13045/acupunct.2015034 5
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Table 3. Changes on the Paw Edema after BVA, LLA and BVAH.LA Treatments in CFA Induced Arthritis Rats

CFA Treatment
Before After 1st 2nd 3rd 4th 5th 6th
NOR 1444004 1574002 1644005 1731006 1.80+0.04 1.89+004 1934002 1.92+0.05
CON  1.42+0.03 4.10+029" 4.03+0.31" 379+025" 3.84+0.30" 3.88+0.37" 3.84+0.34" 3.97+0.33"
BVA 1404004 3631019 3274014 2964013 3014012 3.06+£0.13 2.83+0.09 2514010
LLA 1404004 4081042 3524039 3114029 3.39+019 3.69+0.16 3.01+£0.07 2.85+0.12
i/:Jr 1424009 345+031 316+034 2844026 3.04+017 3234010 2.60+014 2544017

Values are expressed meanXSE. CFA : Complete Freund's Adjuvant,
## : €0.01 compared with normal, * : (0,05, ** : 0,01 compared with CFA control,

Table 4. Changes on the Reaction Time Contents after BVA, LLA and BVA+LLA Treatments in CFA

Induced Arthritis Rats (sec)
CFA Treatment
Before After 1st 2nd 3rd 4th 5th 6th

NOR 72401  7.0%02 71405 6802 66X05 67¥03 69105 62103
CON 71401 32+03" 31+02" 29+04" 28+04" 28+05"% 27+04" 27+03"
BVA 71402 3403 3.0+03 34402 38103 41+02 51403 55104
LLA 73102 31404 37405  4.0404 44404 48104 54104 51104
BVAHLLA  7.2402 32405  32%03  3.3103 4.8%0.2" 57404 55406  55+0.3"

Values are expressed meanESE, CFA : Complete Freund's Adjuvant,

## . 0.01 compared with normal, * :

£0.05, *x :

0,01 compared with CFA control,

Table 5. Changes on the Force Contents after VA, LLA and BVA+LLA Treatments in CFA Induced

Arthritis Rats

(9)

CFA Treatment
Before After 1st 2nd 3rd 4th 5th 6th
NOR 356403 349410 354423 342+12 331423 337414 345423 311413
CON 353+04 16.1+1.4" 156+12" 148+22" 143+22" 143+25" 14.0+2.0" 13.8+15"
BVA 354408 171H15 152414 175408 19316 207X12 256417 282419
LLA 359+07 156422 188124 204+18 220421 243420 271419 259420
BVAHLLA 36,0409 16.042.3 163%15 16.641.6 242412 288+18 278428 27.4+16

Values are expressed meanXSE, CFA : Complete Freund's Adjuvant,
## © p€0.01 compared with normal, * : X0.05, ** : 0,01 compared with CFA control,

3 AEIgon], BVATLLAZ-S 334 24,2412 g 43]4 3 u|X|= 3RS BAS A3} g2 101,539 U/,
28,8+1.8 g, 53R 27,8128 g, 6F]A| 27,4+1.6 g= F BVAT-E 98,614 5 U/l, LLAZ-Z 87,043.5 U/1, BVA+
oJ5HA Z7)5t AF|ETtHTable 5), LLAT-2 98.616.2 U/12 217} Yehgt), tizof v}
o] LLAZ-Z §9] J A4} Q9ickTable 6).
4. Serum aminotransferase0 O|X|= 2) ALT &
gt Sweet § T} glo|A3 o = 9 HE HA|7F ALT ¥
3ol mlAje PR T A1) Eﬂiﬁ% 42.5%4,4 U/,
1) AST &izf BVAZ-S 34,0411 U/, LLAZ-2 31,3426 U/l, BVA+

Sweet $oF} ol 40| g5 9 3

& X7} AST ¥

6 http://dx.doi.org/10.13045/acupunct.2015034

LLAZ-S 85.843,2 U 27} ‘%E}kb?}. Yazo] st
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Table 6. Changes on the Aspartate Amino—
transferase Contents after BVA, LLA and BVA+
LLA Treatments in CFA Induced Arthritis Rats

Table 8. Changes on the TNF—u contents after
BVA, LLA and BVAHLLA treatments in CFA induced
arthritis rats

Group Aspartate aminotransferase(U/1) Group Tumor necrosis factor—a(pg/ml)
NOR 65.7£3.0 NOR 1.3510.18
CON 101,543 9% CON 3.2340,09"
BVA 98.6+4.5 BVA 1.1240.09"
LLA 87.0435 LLA 1.0440.08"
BVA+LLA 98.616.2 BVA+LLA 1.82+0.32

Values are expressed meanzSE,

CFA : Complete Freund's Adjuvant,

## 1 pX0.01 compared with normal.

* . (0,05 compared with CFA control.

Table 7. Changes on the Alanine Aminotrans—
ferase Contents after BVA, LLA and BVA+LLA
Treatments in CFA Induced Arthritis Rats

Values are expressed meanxSE, CFA : Complete Freund's
Adjuvant,

# 1 pX0.05 compared with normal.

* 1 (0,05, ** . (0.01 compared with CFA control,

Table 9. Changes on the Interleukin—6 contents
after BVA, LLA and BVA+LLA treatments in CFA
induced arthritis rats

Group Alanine aminotransterase(U/!) Group Interleukin—6(pg/ml)
NOR 325422 NOR 7.4340.12
CON 425%4.4 CON 7.8940.09"
BVA 34.0+1.1 BVA 7.35+0.08"
LLA 31.3+2.6 LLA 7.13+0.07"
BVA+LLA 35.843.2 BVA+LLA 7.0140.05 "

Values are expressed meanzSE,
CFA : Complete Freund's Adjuvant,
* 1 0,05 compared with CFA control,

of LLAZ-S §-0J% 747} AY{TH Table 7).

5. Anti—inflammatory factor0l| O|X|=

oSk
ISR

1) TNF— gi2F

Sweet F2FI Hlo|AZ Y] T Y BE HA]7} TNF-«
Hate] WA= S T A, g2 3.23%
0.09 pg/ml, BVAT-2 1.1240.09 pg/ml, LLAZ-S 1,04+
0.08 pg/ml, BVA+LLAT-E 1,8210.32 pg/ml& Z}7+ 1}
Epgth tjRo)| BlEle] BVAZTF LLAZOA] S-ol8t 7+
27} 9J%itHTable 8),

2) IL—6 &2k
Sweet BRI} Fo|AA 2 = @ HE A7} IL-6
WHolo] mjxE F3E WS Ay g2 g2

7.89£0.09 pg/ml, BVAT-E 7.35%0.08 pg/ml, LLAT-Z

Values are expressed meantSE,

CFA : Complete Freund's Adjuvant,

# 1 pX0.05 compared with normal,

*+ . (0,01 compared with CFA control.

7.1340.07 pg/ml, BVA+LLAZ-E 7.0140.05 pg/mlE
Z¥zy btttz Hlste] BVAE, LLAT-T BVA+
LLAT-E 25 593 727t QIgitHTable 9).

6. &% complete blood count(CBC)
i Hstol ojx|l= B

1) Leukocytes

monocytes®| A 212 S7Foke Bl
T 22 H]3lo] BVA+LLAT-S Monocyteso 4] $-23t
ZH27}F YSItHTable 10),

2) Erythrocytes2} thrombocytes

Sweet %OFUT} ol U BE 9 WE HA7t B

http://dx.doi.org/10.13045/acupunct.2015034 7
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Table 10. Changes on the blood WBC, Neutrophils, Lymphocytes and Monocytes contents after BVA,
LLA and BVA+LLA treatments in CFA induced arthritis rats

W WBC Neutrophils  Lymphocytes  Monocytes  Eosinophils(K  Basophils
Group (K/uL) (K/uL) (K/uL) (K/ul) /uL) (K/uL)
NOR 44102 1.03%£0.13 3.1£0.179 0.17+0.04 0.03+0.02  0.003%0.002
CON 48+0.4 1.32+0,17 3.2210.34 0.21£0.03 0.02+0.,00  0.002+0.002
BVA 4.410.4 1,21£0.16 2.93+0.32 0,18%0.02 0.03+0.01  0.005%0.005
LLA 47104 1.4510.23 3.01£0.22 0,18%0.02 0.02+0,00 0.001+0.000
BVA+LLA 41102 1.3310.13 2.62%0.13 O_124_r0_02* 0.04£0.02  0.017£0.012

Values are expressed meanXSE, CFA : Complete Freund's Adjuvant,

*: p(0.05 compared with CFA control.

Table 11. Changes on the blood RBC, HGB, HCT, MCV, MCH, MCHC and PLT contents after BVA,
LLA and BVA+LLA treatments in CFA induced arthritis rats

W RBC HGB HCT MCV MCH MCHC PLT

Group (K/uL) (g/dL) (%) (pg) (g/dL) (K/uL)

NOR 78+02  139+01 521407 671H12 179104 267+03 675.8+104.8
CON 81+01 139402 510405 632408 17.240.3 272403 8645+33.6
BVA 77402 13703 488+12 63311 177403 280403 797.2+M.6
LLA 79+01 141403 512408 645+08 17.8+03 27.6403 81454154
BVA+LLA 7.4402* 136+03 485+13 655+1.0 184+02 280405 7857+87.7

Values are expressed meanESE, CFA : Complete Freund's Adjuvant,

* © p(0.05 compared with CFA control,

CBC % erythrocytes®} thrombocytes ¥H3}o]| u|x= 4
FE WA Ay, Tl Hlste] tiEE hemo-—
globin(HGB), hematocrit(HCT), mean corpuscular volume
(MCV), mean corpuscular hemoglobin(MCH), mean
corpuscular hemoglobin concentration(MCHC), platelet
(PLT)OJI A Bl e & ey,

tj2to] H|te] BVA+LLA-2 RBCOIA] F-251A 2
28131, MCHOlA = -oJ8HA| 578t %itH(Table 11),

v, o &t

Foiels BEAS 50 e o2 44X 9 5
A9 A1 Ze BAL thos FusiA 22 72
3} 22 A F4o] 6714 ol LhEik: whg WA ¢
FAgoR, Pojute] gby ult) R GFukeo] Yot #
A A3} 1 59 248 dsle BE 25T 55 2

ospl B YA W] YFolTh,
e s BEES 1 U9le] BT 444 8
3} @ B9H aglo] B Agcky LA

¥ e

8  http://dx.doi.org/10.13045/acupunct,2015034

2k Wt AE9] 2AS AAEt Aol TS sk

FatelA WAL FHES 0.5~1 % =& 4HA I
O 7+ RIF, AFHEE FHEY Zo|7t ¢laL, 1960H T
o|% FutelA BAHY FHEL THES A4k 4
2 39 d Adfo] =2 gy Fokels $E 99
THES 1.1~2.1 %2 YA H1d Bl 2,604 13,57}
A A7ER F HolE Byt

Atjostor= A COX-2 ZFA|, salicylate,
nonsteroidal antiinflammatory drug(NSAID)$} Z-& H]
AH ZO|EA| A2} triaminolone, prednisoned} - HA]
AT 2 2A| A9} sulfasalazine, methotrexate S} Z+
& YROAANE BB 9L, AT A5 TNF-a 2
A, 1L-1 87 237 52 AR AAE ALge17
 sgolain), B2 0 A $alks % 29 5o
=29 95l 9lop.

groJst o 2 Fote|A I A2 E, R, HiEEe
WEZ BT ok <RGN - BE> Y olA e i
RE R e St MFEEES] T AAQ) ERZT
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[
oFF F& Rl KR Solet The U e et
T Bron, <HFEEEMESO N RIESTH, B

H, MR, RS E SHAY, <RERESTIIME R
ezeys, RRMUEHE, R i et sto] 7]182 0
B S iRl &k o Fo) JRFER MRt geto A W
Agictar soict, EumS W Flol Ko, IR, 2 i
KG9 /4= st FrHH o= i, [his, WL Ik
FHEH s Holw miETE, (Likns, wGikste] 3
A9 #g 2FAA ATy

FatEs HHEE e 58 REEE S
Hol| FHSAHAE 412 & ZIr S H7IRE adjuvant
S, tpe T collagen® XY UFASHE 11
collagen G4, E coliollA S2]% lipopolysaccharide
£ 531 LPS S48, streptococcusE bolingdt & $-2]H
MEH AES FASH= peptidoglycan polysaccharide
2% 9 carrageenin Y 5ol 9led?, o] F 2 A
HollA AMSE CFA:= Tt T WA o Z-gsto] 3
Aol Aol A2 WYL 77 BEE 45
o e A FARNFTE A3 HEA7IAY, B
NEZE A=F5te] 3 AN ATE S 285 &
o} o|F WAjo] st oA BAY, uiE F419
T, WEF 37 5= 4oA AA Y FutELs HE A
H|S:3t OFARS Hol A9 dte] thgE I Yt

PaER(GBsy) 2 MFETAY) AT Miges EhlEm
RlHfgrpoll glom Kokm@he] kol e 8%t KEA
ERse] Aviol L FafR} AR <SRRI > ol Jahd
R, B, LS Btk SHEL, < HUWEHE> o=
FRREI B, BV, AREVEEANSE, SEmNE, RS =
AL SFoH, B T REEA] AR, Rk
fihe a0l AP

SH(GBsg)2 HMRQ 5 3+Fo2 FFassat Bk
o] Atolof glom =59 Kikoltt, <A >l <t
W OER, BAE, MEREMZ BT stea, <
RS ol LR, EEA MR, MR, e, T,
Wk, W, KRNI, PRTRAE, BOE, RS A
SThar Stglom | G F REEEA] IR, 1HEE
fEshe asol A,

Doh et al?”-2 LPSZ {3te Folela S Fol Bk
(GBs)= FEsto] Adim], 94, 0K 4 2 &
S} Ahn et al”’& LPSE e Fulgls Ao
PeR(GBsy) S HE81.0m, Song et al®®T} Nah et
al®& CFAZ s BAE Brmdo] (GBS 3
galg}, olo AR Rk, WilEEdTe 252 ¢
7] 918l As AdolA fofgt atE 2l Fabki(GBsl) 2

HH(GBag)= EN5L] sweet 527 9 o] Al g8t
ek,

SRl el B o 9 Y= 52 FE31
7R 3 A Ae &
Ao} A Bl S0
ol 43l AMRHE YALYY, o ARy HIZteH
Pz 55 g AREO gom AR =gt ohy
g ol - 3= 1 5 ofF 27NN aFET o,

SRS et FEF 280l o] BEAEZE Ardst
o, HY7|55 28k 28-S shaL, AANE ZiAsH
H, cortisol 59 T2 Hu|& £ZI5}1L, prostaglandin
o AEAE AABe AG, Wl AT} =g, QA
ol 3-8 o anaphylaxis X 7]&} o2] 2l ¥H3-9 £
3 wlRol| PLA2E EJSE T49} histamined A|A3L
melittin§t Eejsto] Y =7] vhg5 AR sweet &
oFlo] AE o} 9low, o|F AA thEsia ik,

Fofel Bl det Bere) HaTE Asle
Lee et al’®7} Hwang et al®”2 2okgo| Zule|A o4
A A Az AT Qirfal HstGon, Kim et
al®®3} Yoo et al®®, Lee et al’¥2 AYL E3) ZnjglA
239 52 2UoIN Boblo] 3EUL 9 52 U]
b} sickasharh

1960 Maiman TH| &J3] #-2© =2 ruby laser’} A|
29 7 1961935 <55 Hopl ot g siged”
laser I 812 1975 U2 Plog7} He—Ne laser Al
2 159 AAR oA AHgale] e ATE dofd o
P2, 19909 F=| Filiflo] AZES HolA FAx=
(lower level laser therapy, LLLT)E A+, 7|Esle] &
AR\ 2ol S43tAnY.

A9 HolAl= AWl B3kt ks oA Xe
ao] s gt 29E yehl=d) Yook”& He-Ne
gojAXo] 8F X 97k doet avE UeH F
TS CE Qg By} 3Bl fastaL shlaL,
Kim et al?] &, 7, go|A9] 5] digt &5 4|
1 Baste] fo49le ATE WEROH, Wei et al”2
A7 HE 55 AR WA o838t {94

=

co= TTa

£ 278 =&Y, NahVk HPY IHEGE /L
b Mo A& FolA7t T AZAAY R
7} QAT S, Kim et al’& HA T o] A3
53 ol g3te W A1 W S5l o4 e o
AlEIE BTk kit

oje} T2 AFANR Hof sweet T A& Fo|
ARL ATENE LA AlgAlRto] L ZHHst
o AHE o= JAEEG vI-GE 00N YAz it

b{l r’O{'

o
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ARH0] Qi BRI FAI0) 283 4 cks Ao
et

o]0 A= Complete Freund's adjuvant® HEES
st WAME e R [ER(GBss) - BE(GBso) Ol
sweet BOFH T} 229 o)z AL Aj&dle] 2EE &
S, do - B s 9 BAZIAS Bl
o2 22 29E Eqlrh

W] W ofa) ¥ES ReeR 2T AT YT
o ujste] thxFoIA CFAZ S 2& Tx)o] W4 o
F3bo] TAEon] BVAZT} LLAT Y BVA+LLAZ
A AT 23] SRS B2 ZolE Ao BRI

Sweet %P} AolAH BE D WE RAT E2
% W3lof| n|xj= IS digital plethymometer2 T2
P& o, 2T CFA {8 5, 4ol vis) f-2stA
3713t AHE AL, tiztol HlsiA BVAR, LLA,
BVA+LIAT B% f9J3b 2adt Aegict, ol S
B sweet Bk T} o] A o] BHGOZ Qe HEL
BaAI o G HE0] S e

B2 A4 A3t Von Frey filament= 524 of
o] ¢fgo] dAslo] U A= 7K = glen, ol
294 o|250] HTILOR et BEASE 2B
o= HasyE 4 slof wol AT Y,

Sweet B} FolAHY &= H HE& A7} Von
Frey filament2 A=H E59| ujX]= F3FS reaction
time 02 A A7} RFES CFA & T FA
H|3to] foJaA) At eIl en thxtol vlste] BVA
¥, LLAT, BVA+LLAZ-Z 25 o5t 349 Aeigl
T Sweet %3 Aol4AS BE U BE HZ7} Von
Frey filament2 A=% F5°l Ul Y= forceZ T
A% 27}, 2T CFA FE5 Aol vlgte] £-5)
A g AHE Uehigled, izl Blste] BVAL,
LLAT, BVA+LLAT-S B oot S3E A ek
ol sweet B Fo|Ao] BT FHPOoZ FUH
o dAlskE b Eeol @ AR Amdr.

ASTE= FRH9 7Hd, A7 A g, i 95
A 7, AN, 2818, £84 Aol FvKska
ALTE ASTO| HJgl| Zto]] So]& oz 7t 7|59 AL A%
A A% A7 ane] W, =4 oREel gt 7 Aol 3
7} 5 ol g,

Sweet FAITI Hlo|A A2 Y A2 27 ©t
E FFE AET] Sfsl] AR @HsHy At §lof
AST W3lo] m] 2] = Gk Tt Ao, Aol Hls) o
ZaolA o4 QA S7F8IRAL, A BRolA f9
Ao AAEZ okgtort LLAT 87,043,5 U/l ek
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S =X tixgtol| Hlste] Fo3 AAE Hof oA &
ETA ASTY] A=Y Adlof P & AoE AR
o}, ALT ¥3jo] mjA]s g Tkt 24y g2t
Aol vls) froskAl S718H%laL, BVAR:, LLAZ,
BVA+LLAZ oA AWba o2 Zashs Ze Hion,
LLATOIA 7P -2t S W2l AT sweet 57T}
glo|A o] ALTY SAEE W& A& wekdr,

Frtel s HEE Aol BEE HFA cytokine
IL-1e, IL-18, TNF-a, IL-6, IL-8, TGF-§,
GM-CSF o2 &#A 91, o]& TNF-a = FulglA
HEHY Hegtdor Fa3t QAR TNF-e 9] 5% F
7he o] ut] Aweol wlo] a1 WHRA S whdl=
o] 285H TATEY | IL-6= B-A L7} FANZE &
spete 2 X8, o] P4 27t S5k IR
£ BHE At E oEAE B3lE EXsa
aggrecanaseZ 43} A|A proteoglycan?] EaE &3
Fo=n FutEs FHEGA BE 29 T A2
&0l 23 T

2 AoA TNF-a, IL-69] Fg2 BT 2o
gl vlsiA 94 A =R, TNF-a &=
H5to] BVAZI} LLATA 93 ezt qlglen,
IL-6% T2 H|5le] BVAZ, LLAZY} BVA+LLAZ]
A RE O3 ATt QA= sweet BT ol A
o] Zupra @ gt ) J-5H W10 A4S A5t
o] TNF-a £} IL-6 #H]E Z2AA HEFY g3l =
= & AR AZE,

g3 W1 934 Aoy A A8 a9 2
AAL FolA F7kehetl, 25 Aol ossto]
g, Aetsle 7lse] glom dutdos g4 Sl
U ol=ddd, FAlgAAERo|EAY] o3f Frlska,
HHTE B3 7] 5= 7HAI Zdo|ut o} A Aufetd
off &3 F7Ietct, Foe FAAL AP BRIGHS 5
o] HAuh3S 935t W97|52 Brlshe AR 5 5t
Uz A94 9o Wgs, oA YR S8t
1, BALE AMOAA 5 53] 718%l disl vHs-st
of deElE714 A% 7185F, TREAS SN S,
T E gHEY] B FAAY 9Ee skt vl
2 o] 71 WeolN 715k A4E BT,
& Ao A WA ALY AR Aol vl =
9] =27} WBC, neutrophils, lymphocytes, monocytes
7tk A3 E$1, eosinophils®} basophilst=
oLt RolHe Qlsich, AHTIHE 2z
< 1 BVA+LLAT0] monocytesollA -9t 7h4
el ol2lef $ojat Wske gigict
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MCVe= BHAELEHoRE AP 0 AP 84
FoEHE AEEY HGBY TFE T&dlke o &8l

+ Aot MCHe H#d@1@NLgs Ueie
AORE o AN 1A AEE Frlske H
AEETH MCHCE HHAE1EMAFEGCE HGBE
E9 1A F, AN, TN H=E Uepdt
RBC, HGB, HCTE &7t} W1¥ 9| F-575 Add 4
11 MCV, MCH, MCHC?] Al% TAE ALZoz Hrlst
of MIg9 7 9 A= i M AEE ¢
Itk Platelet= Ex FH jof] EAjst= B &2
Fog B3 4 WS F3ll, 4% AT AIAE
ato] AW A E 714l Fo3 9T it 54
g, Al S22 vpolg|ad 7 A TAEL, A
dapAol| EAI7} dojupA B,

2 AT A djR=Fro] A4l vlsl RBC, HGB, HCT.
MCV, MCH, MCHC, PLT7} vt AelE Vel of
23] H]3j) BVA+LLAT- RBCOA 218 7kt A9
om MCHOA = #5H F7Fst4itt.

oJAro] AHANE E5l6] ZH=27} Von Frey filament
2 A=H EE2 reaction timed} forceZ 275192
BVA, LLAW, BVA+LLATOIA 2% 93t a3t u
Ehgs & 4 %A, TNF-a 3= BVAT-Z LLAT]
A FosHA askylon, IL-6 A= BVAY, LLA,
BVA+LLAZ A 5 §25HA 438152 & 4= AT

olZ FUMEH sweet FAHT} go|ANS 22} ARE
AU, T Bt BAES FostA AT 4= Qe
RO 2 et oA FotelA BHEEY X7 frast
A HEE = S AR Fdith

1o e

}-

¢

o o e >

il
SN,

>
>

V.8 E

Sweet 5T} Ho]A o] Futels FAHA n|A|=
GRS Yol 112} Complete Freund's Adjuvant® &3
H IAG WA FR(GBss) + HEE(GBso) Ol sweet B9F
A Fol A E Alett & B 7F, 5844, @9 4

Hoeka] HekE wEsol thadt 22 2A9E Al

1. &3 590t 470 A BVAT I LLAT 9 BVA+LLAT
of| A WAz} FAFe] WS M} FolE Yot

2. Paw edemaol|A] tjZatol H|5to] BVAT-L 134,
2317, 534, 6370 F-oJ5HA A4astaL, LLAT
25304, 637 G-2l3t 47t Qlem, BVA+LLA

=2 234, 33, 534, 63l oot Aart
A

3. Von Frey filament A= 2 GHFE SE9] reaction
timeof|A] TR H|Ste] BVATT} LLAT-S 43R,
5314, 631l I3t S7FF A%laL, BVA+LLAT-S
33)A, 4314, 531A, 63]Rof -2t S717F USith

4, Von Frey filament A}=2.2 -4 529 forceo|
A thzto] vlgte] BVAT-Z 4314, 53R, 63]7j0|
Sogt 771 A1, LLAZY} BVA+LLAT-S 33
A, 4314, 534, 63|/l -2t STt et

5. AST 8 ALTOJ d220] vlsle] LLAZ-S $ojit
a7} 5k

6. TNF—a of|A] t=to] H|5to] BVAT- T} LLAT-E
gk 7447} Usie

7. IL-60°|A] dj2to] H|ste] BVAR, LLA7Y BVA+
LLATS 25 $lah 2447} Usiek

8. Leukocytes®] monocytesol|A] Tzl H|sk BVA+
LLAZ-E 23t #27t ik

9. Erythrocytes®] RBCO|A] BVA+LLAT-Z S-9J5t 7+
268 HSIT, MCHOMAE $22 27}
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