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The Effect of Buthus martensi Karsch Herbal-acupuncture on
Immune Responses to Adjuvant Induced Arthritis in Rats.

In-Kwang, Song - Woo-Shik, Choi - Joon-Sung, Park
Seung-Deok, Lee - Kap-Sung, Kim

Department of Acupuncture & Moxibustion, college of Oriental Medicine
Dong-Guk University

Objective : The purpose of this study is to investigate the immunohistological effect of Buthus
martensi Karsch Herbal-acupuncture in treating the arthritis, performed several experimental items : those
are paw edema, IL-1B, IL-6, IL-8, TNF-a and PGE;,.

Methods : All the male Sprague Dawley rats used in this study were bred and maintaned in our
pathogen-free rat colony and were 8 weeks of age at the start of te experiment. The experimental model
of arthritis was induced by injection of 50ug/uf adjuvant(mineral oil mixed Mycobacterium butyricum).
Buthus martensi Karsch Herbal-acupuncture was injected into ST36(2=%) of rats daily for 21 days.
Immunohistological analysis was carried out to assess paw edema, IL-1B, IL-6, IL-8, TNF-a and PGE;
expression in synovial membrane and sera Buthus martensi Karsch Herbal-acupuncture injected.

Results : Buthus martensi Karsch Herbal-acupuncture group showed a decrease with statistical
significance, in paw edema, IL-1B, IL-6, IL-8, TNF-a and PGE, in synovial membrane and sera
compared with control group.
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arthritis warrants further investigation,

IL-8, TNF-a and PGE,.

Conclusion : Buthus martensi Karsch Herbal-acupuncture stimulation inhibited the development of
immunity to adjuvant induced arthritis in rats. Thus, Buthus martensi Karsch Herbal-acupuncture may
have preventive effects on autoimmune inflammatory joint diseases as arthritis. The effect of Buthus
martensi Karsch Herbal-acupuncture on the immune function and the disease activity in patients with

Key words : Arthritis, Buthus martensi Karsch Herbal-acupuncture, cellular immunity, IL-1B, IL-6,
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At & st FEARANA d3H 23 RE
22+27C, % 40~60%) 8t 4FY o] A AL
8F% (AF 130g W) 9 Sprague Dawley A2 3
FFE AHEET B Y AR A RO YEE 819
=2

3) Ak 9 717

2 g AME3 Al F adjuvantd] FAHED E-
ok3}lA]7]  Mycobacterium  bytyriciume Difco
LaboratoryAH(Detroit, MI, U.S.A.) %€, TNF-a
gl [L-8¢] Ao AHE-" Enzyme immunoassay kit
+ R&D systemsAH(Minneapolis, MN, US.A) 2%
B, prostaglandin E2(PGEz) %3] A& anti
~PGE: monoclonal antibody A|2f& Cayman
ChemicalAHAnn Arbor, MI, US.A) 2% ¥ 93
o 248 283, IL-18 Y IL-69) FFel AHE-
& 3 F79 FH(ON-1, NY-2, YB-3) ¥ pol -
yclonal antibodyE-& T3 & o #chg oejdtn
Aol A Al Fdo} AME3IAT

§ 8 A}27]7] 2 M rotary evaporator+ BUCHIA}
(BUCHI RE121, Switzerland) 2%, CO, %71 &
VisonAH(Vision Biotec, VS—9180, Korea) 2 5-H,
UV spectrophotometer+= GilfordA}HGilford, Res ~
ponse’, U.S.A)Z%E, ELISA readert Mol -
ecular DevicesAHVERSA max, U.S.A.) 258 +¢
3t A3

2. Y

1) Azekydel x4

E ¥ KB-alcohol Vel o) the3}
o] AP AL Azt w4 A 60gs 53
o2 @Fv4do] Had 94 flaskel 1, FHT
400meE 7He &, 3AZ AgEte 3583 A
o} 1 F Azt Fof go} Sl v AAES AA
#7) 8 4TolA 2,500 rpmO.E 1087 €4 #3

3 1 4Fd4E Hegoh AF4E A rotary
evaporator2 A4E%e1, 559 FFHTE 718t
o AFE 50m7t = F & thE, membrane filter
(0.22um, Whatman®, Germany) 2 ¢ @agitt. 919
o2 AZxe A7 F29Y 50meel ethanold 7Hs}
of INEEHIL Aol A WA st A E JAES o
35ict. o] W ethanol& 99.9% ethanol 2 A-31K1 S
w, A7VES AZF2o0] dAER 75%, 85% 2
95% ethanol £-%o| HAFHM JAEE AAT o
& AdEaAT. AdEFste] A FF5 A 4
2294 & 7}8 1 IN NaOHZ pH 7.00.2 A3}y
o] 200me7t A ¥ thE Aol A 24 A17F A&
¥, membrane filter2 oj7}ste] AAfH N Y
(x1) 2.2 AM-EFgl o0 W Q ol whet 3uf) 53 (x3) 9
2u 4 (x0.5) 8t AHE-8F%HScheme 1).

2) #8499 F2v

#F o) FulgolT AL FARE 21& A
7171 93 @-4AA HZE§ Mycobacterium
butyricumE mineral oil®l] @847 & (adjuvant) =
79 Q8% wtof 13| 3315AH50ug/50ud/rat) 3t
Aot

Table 1. Classification of Experimental Groups

Group Treatment Rats Locus Volume/rat Duration

Normal None 5 None None 21
Control  Normal ST36  0.4ml 21
saline
Blank . Bwk 5 BL 0.4ml 21
locus
x1BMK § ST36  0.4ml 21
Sample  x3 BMK 5 ST36 0.4mi 21
x0.5 BMK 5 ST36  0.4ml 21

Normal : Non-treated group
Control : Group of normal saline to ST36 in rats with

adjuvant induced arthritis
Biank locus(BL) : Group of BMK Herbal—acupuncture to
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.

coceyx locus in rats with adjuvant induced arthritis
Sample : Group of BMK Herbal—acupuncture to ST36 in

rats with adjuvant induced arthritis

BMK : Buthus martensi Karsch Herbal—acupuncture
solution
Scheme 1. Preparation of Buthus martensi Karsch

Herbal~Acupuncture Solution

Buthus martensi Karsch
- bbg
- Add DW, (00m2
- Boiling tor 3lvs
- Filter
- Spin the filtrate at 2,500rpm for
Dein, 4T

[' Pellet }.-.____ @pematmﬂ

-~ Vacuum concentration
- Add DW. to 50md

- Add sthanol to 75%

- Precipitate at cool temp,
- Filter

[ ppT. | [ Fitae |

- Vacuum concentration
- Add ethanol to B4

- Precipitate at cool tsop.
- Filter

[ PPT. | .| Filae |

- Yacmm concentration

- Add ethanol to 35%

- Precipitate at cool temp,
Filter

{ PPT. J.-..._r?iltrate |

I- Vacuum concentration

- Add saline to 200w

- Adjust the final o to 70

- Place the solution st cool temp,
- Sterilize by membrans filtration

et} [Fitae ]

Buthus rartensi Karsch
Herbal-acupuncture Solution

3) AT BF 9 HA

AR L 83 srlElg 47 1722 8o AA A
& AT adjuvanti BAAL §HA7) Q2P
(Control), adjuvant B3 f4 ¥ o Az 7t
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7z gal(x1), 38 FH A (x3) 2 26 FHA(x0.5)&
ZAe(B=H, zosanli ST ol =3 AYE
(Sample) % 9|35 Yol A 4YE A58
o]l ab=H7 (Blank locus, BL) 2.2 #&F3l%c)

g, 2P A dial Y (0.9%
NaCl &) & Fois3ic

4) Synovial fluid9] W3

A9 Holo & #AHZHH synovial fluidy =)
¥+ 979 insulin syringe(SHINA Co., Seoul,
Korea) & Ar4-849] eppendrop tube] Eo} 6,000
rpmell A 3087 A& H AF9E 3o
prostaglandin E»%) &3¢ AMH-3}3it}.

5) Paw volume® £%2"

A 5 §42 Fo3}7] 2 Ao
Z 2% volume® control volume (day 0) 2.2 3131 2
o datav WY & AlZtel £33 volumeS control
volume® ®] @3} percentage® YEMASITE Z3
o+ plethysmometer (UGO, Basil, Italy) & A3}
%ot

adjuvant&

6) Interleukin—1p9] ¥% 3

#x9 #3499 IL-18Y FEE
ELISA(enzyme linked immunosorbent assay) <
ol g3t =AsAG*?, Z anti-IL~1B polyclonal
antibody (5¢g/mt) & 96 well plate®] PBS buffer&
o] &80} u]g over night® F3AA ¥t} 84 ¢
& PBS buffer2 343 th& 5044 plateol] 7}3t
th A&oflA] 1A]ZE w9RAIZITE 21 3 96 well plate
£ 0.05% Tween—PBSZ 33 Aj¥sz 12 $el
biotin3tA}7l anti-IL-1B monoclonal antibody
(ON-1, IgGa, 5pg/mt) & THA] 7k3te] 1A wigst
t}. 338 A3 & horse radish peroxidase(HRP)
7hete] 1A1ZE JEE AR

sandwich

conjugated streptavidin®
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%, o—phenylenediamine 7]AZ 3l 492moijA
FEEE A%

7) Interleukin-6¢ % &34

879 8349 IL-69 FEE Nam 599
sandwich ELISA ¥& o]43lq Z33%ch &
anti—IL—6 monoclonal antibody (NY-2, 1gM, Sug/
me) & 96 plate well®l PBS buffer& ©]43le] ]z
over nightZ 2 A et 123 g% 3 &
50144 plateol] 7H8t Thg A 2o A 1A17F vj A} e},
1 % well plate & 0.05% Tween—PBSE 33] 4|33}
2 1 99 biotin3A]7] anti~IL-6 monoclonal
antibody (YB-3, IgG:, 5ug/mt) & t}A] 7kste] 1412}
wjokgict. 33 A& ¥ horse radish peroxidase
(HRP) conjugated streptavidin® 7}8to] 1A17¢ wh
47171 ¥, o-phenylenediamine 7142 &0} 492
molA FFEE SA&3

8) Interleukin-89 ¥% &3*

IL-8 8 ¥E=F3ol AM-3 enzyme immun -
oassay kiti= R&D systemsAte] A E-& A3}
HA Azte] ForyE A% ¥F 50ulE anti
—IL—8 polyclonal antibody7} coat o] 1= wellol
Qe ohd oA 2412 wjokstt}, 1 ¥ well plate
£ AH#3L peroxidase conjugated secondary
antibody & 100ut 7F3tch, ThA] A2 olA] 24| 7F vk
T A # o} peroxidased 7| A A 1004 7}
the 450nmelX FFEE 33T A AFF AP v
slo] A3t '

9) Tumor necrosis factor—a¢] ¥& 3%

TNF-a¢] FE&3] AH-¥ enzyme immun -
oassay kit R&D system(R&D System, Minne -
apolis, Minn) AHe] Al E-& AM-8FSITE. 3| 84 50u
£ anti—TNF—a monoclonal antibody 7} coat ¥|¢] 9]
T welldl] & thF A2elA 2417 vkttt 1 ¥

well plate 10mM phosphate buffered saline(pH
7.4)-0.05% Tween 2022 33] A&3}1 alkaline
phosphatase conjugated secondary antibodyE
100pt 7}k ThAl A2oA 2417 Wi 3 M e

£ phosphatase?] 7]AA%F {1 mg of disodium
Imt of 1M diet -
hanolamine buffer(pH 9.5) containing 0.5mM
MgClz} & 100 743t oH5 405 nmol|M $3E2 5 &
A% A AFRAG vlaste] FEFEuch

p—nitrophenyl phosphate,

10) Prostaglandin E:9) ¥& &

PGE;9 5% %72 Enzyme immunoassay kitE
AHE-8H% 2. synovial fluid @ Z3E PGE,9] & &
3399%® . 2, synovial fluid® 3,000 rpmol A 44
Felgtn 45 Ag o] 8319 PGE:9] #%#& 54314
. 21 %8S WA EIA buffer Hl50] 3 2§ (NBS)
< & welloll H718ta, 5009 buffer® @ §H(Bo)
& & wellel #7184 508 PGE: standard
(7.8, 15.6, 31.3, 62.5, 125, 250, 500, 1000 pg/mt)
Y EIA buffer2 A% 4E N sampled 7 wellol
78ttt 50u2] PGE: acetylcholinesterase
tracer® total activity 2} blank well & A} 2%t 2219
wellol| 5042 anti —PGE:2 monoclonal
antibody % total activity (TA)®} u]Eo]a ZHg
(NSB) 28] 1L blank (B) well | 2] 8 22t} wello]]
Qolch E2tA" UE 02 plateE P 4°ColA 18
AIZE WbeA AT} 28] wash buffer® Spf A3 &
¥, 200p£9] Ellman's A2k 2+7te] wellell 718l
5u£2] tracer & total activity wellol ¥4It} PlateE
plastic film2.2 Y1 60~90% < developAl 1] ¥
405nmelM FHEE h

¥,

11) $AA<
AN A2 AT Bl st student's
t-testd A #4E ARSI, ptol
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0.050]381 7% (p<0.05) o} FA4< A3t
m. 4 3

1. Paw volume0| O|X|& &1}

AAAH g T g AH FNA adjuvant F ¥ 997t
A #EPE dASA FRou, 119~219 Ao]o)A
59 A7 B3] vedon, 7k dRdg FajEo
2 dAsE Aol dElwth & 219Ad: dzT
(Control)ol wls} 3u) Hzekd AZIF(xI) M=
53.1%, 19} AZokd A5 (1) ANME 47.9%, 121
0.58 Aok AZFE(x0.5) I e 35.4%9 A&

£ B0 3, AL (x1) & FA% Yy A=7
(BL)AME 2194 31.3%8 A zHE Jehigct
(Fig. 1).
b - Control
e ““‘_ ((
. p / ﬁ‘"BL
2 \ =
a2 a8 N e,
£Ew
‘% ks
2
, .
0 2 4 6 8 10 12 14 1B B8 D 2

Day

Fig. 1. Effect of BMK on Adjuvant Induced Arthritis in Rat

2. Interleukin—1B2| ‘440 ojx|= &3}

2ol AT (Normal) o vlste 3.3 Z7}18H3d
I, A87elME 3 2 19 BEekE AFEM 242
4 A A (p<0.005, p<0.01) oA A= Qo 0.54)
AZ o AFEY Yod ASFToME 1229 ¢
10.2%9 QA&7 vertod 548 f94L A
o} 281, IL-1p2] AAo] AZetA e s of b)) s}
o A= E AL Yehldd (Fig. 2).
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Fig. 2. Effect of BMK on IL-1B Production in Rat Sera
of Adjuvant Induced Arthritis

The values are expressed as the meantSD of five
experiments.

**n<0.01,

++xp{0.005 as compared to control.

3. Interleukin—62 ‘440l DXz &3}

thzZo] Aol vjalod 2,94 Frlstem, AP Ze|
M 38 9 1) AR AF2eA 22 §9490A
(p<0.01, p<0.05) AAHR O, 0.58 B ok 2427
7} 498 AFFAE FY40] AATHFig. 3).

Ahl
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IL—6
Production
o o
N fe 3

I
'S

o
N

Treated Groups

Fig. 3. Effect of BMK on IL—6 Production in Rat Sera
of Adjuvant Induced Arthritis

The values are expressed as the mean*SD of five
experiments.

+p<0.05,

*+p<0.01 as compared to control,

4. Interleukin—82| ddoj OjX|s &3}
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dgizzo] 4Tl st 11.28) F71810 %, A¥T
A= 3 3 180 ALY AS2NM 42 FANUA
(p<0.05, p<0.01) AA= 2, 0.54 A2 3 AT
3 Jo8 ASToAME FA4ol A (Fig. 4).
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s} o)
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Norrd Cortrot BL x3 xt x05

Treated Groups

Fig. 4. Effect of BMK on IL—8 Production in Rat Sera
of Adjuvant Induced Arthritis

The values are expressed as the meaniSD of five
experiments. *p<0.05, **p<0.01 as compared to control.

5. Tumor necrosis factor—a® AA0j 0|X|
=

t2go] FATo Il 454 F7lalgiT, 3u) o
19 Az 234 4 F24UA (p<0.05,
p<0.05) A= oY, 0.59 A7 Y AF77 Y9
g 23T E FAX0l AN (Fig. 5).
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Normal  Control BL x3 x1 x0.5
Treated Groups

o

Fig. 5. Effect of BMK on TNF~a Production in Rat Sera
of Adjuvant induced Arthritis.

The values are expressed as the mean*SD of five
experiments.

*p<0.05 as compared to controi.

6. Prostaglandin E24-40 O/|X|& &3}

tjz3to] Aol vldte] 4.44) FUkESia, A
TAME 36 % 19 AR ST 4
FAAUA (p<0.01, p<0.01) A=Y, 0.54
AZ 3 AF72H ¥ AFFANME Fo4ol
AAcHFig. 6).

b -

08

o
3

PGE2
Production
o

o
~

Norrred Contral Bl %3 x1 x05

Treated Groups

Fig. 6. Effect of BMK on PGE. Production in Rat Sy -
novial Fiuid of Adjuvant Induced Arthritis

The values are expressed as the mean+SD(standard
deviation) of five experiments. **p<0.01 as compared to
control.

V. 22 %

FolEolt #A Y (Rheumatoid Arthritis) & 89
ohof] T A vt) € kg0l Yeh) #EAER O
F9 23¢& gystn, APl et SHA A
¥y g ZFo] fusEE 2O,

FutEols FAGS] Ao} wAZ|AEe g
AFeAE E73tn ofA7A & geiA A gt
dutzog dxpa HAA Q] ojide] & ArlEd
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Agoz Azt n 9oy, HTLV-1, cytomega -
lovirus(CMV), Epstein—Barr virus 9 virusel
of# ZEolu}, borrelia, mycobacterium %9
bacteria®l] 9% 7, dHste 4 T 9434 2
A3, hormoned] £4% 131 #3373 29 F9
3 8Qlo] 2% by 7)Ao fojste oz 9
Agn q¥?,

A7 BE7 Fuigol= #AA] WejAe
714 AvEd, FoiEolt gdute] monocyte
U macrophage T lymphocyte 5 8434 4
T AEJM AAHE  cytokineEFH lysosomal
hydrase 39 #8002 HFo] fugo 18,
BE 0 7 AR wske 89 U type I
collagen® %7}, proteoglycan®] 74, heat sh-
ock protein¥ F7t 9 IL-1, IL-6, IL-8%
TNF-a 328 proinflammatory cytokine® 7}
& E 7 Yod, oyd 74 AR Hse A
Zgt Z7PEguEg-g st dAH £4E FEE
Al A} 19 type I collagen, collagenase, p -
rostaiglandisns Ez2(PGE2), stromelysin, plas -
minogen acticator &2 FEY 74 239 W
gz & 5 A,

HES #HGSo] "ot oAU =
d Uephs Agolt}, 1 g9l

HEY dd9n FHEY dFe
3 283 o3 A% Aol HYg WE@vin
AZE = AREL FulEolE BAPY uAgd
Ty F7He cytokine® fAMEThn gaElA itk
ol % IL-1% TNF7} $Qo8dn ¢34 glon,
IL-19) o3 ¥Ao] &35 PGE; T3 #2Y
9 FA43 Be gdo] Yot

BER g Hzx9 e (SEER) M
o ‘Egrolt?. olf ¥s EVe ol ‘BEA O
2 £ 'ARBGR CZ Ragod ok EF
ga W) £52%, g (WEMA) A

184

‘AR, A olet di%o] EERS
BE T 1 ¥dvt FAsTE 5L et
BER 290 daiM &2 BER, RAUBM,
IR, SR MWENR 2, K0S kEH
BE, AANEE SABEEY, BUEH oz B
WY A FAS AT BEE, B ¥y ny
2 23 2 FY A 7Y EAor Mddgsn
Atk ole A oj28 FrlEols BHEA Y §
PN BHEE EOAS ¥FE ¥E 2A7 Ha
ecy

ol M= BERS X80l 53] 8RR, 248, K
£ 5 A0l e 3F 4B AMsked, 35 4F
U2 AASAY GUGA T PAHE oA
dANEE AdAsH: Rog A I

FE EYR RE FFE g & ¥

AEY 2ANFOR §%, BETY AFgoR
o &F % 239 AT MR 58 TS A3
AAREGolth o v By wy F3 Fzta
2 9 7ol s 57k F4& vehd 7 A9
YE7IALS M2 T2 et o ey gA4E4o]
TAHoR A FEH ¥HE-E diAi, o)
£4& chemical mediators2} 89 PGs, histamine,
serotonin, leukotriene 5] oJ7]0] &%} =3 o
FRYLE AT A HE T G M ¥ (macro -
phage), H3rolA WEsh= thokdt cytokine, EA
A4 (superoxide anion radicals), 7FrE8] g4 9
D714 @ Fo| FFugel AHAH R HojaA €
5}33).

¥% 9] chemical mediators % k2] Y Aalsta o
Z FRU PGS A X EA3t= AR AAM fAE
EEHAPAES] dAPEEolH, PGE Al pho -
spholipase Az, cyclooxygenase % hydrope -
roxidase7} @ojdhz YA Ayt oln) o] E F &
3] PGE:& W94 TdE4olgly ¢ IL-18,
IL-8 % TNF~-a°] & 4] =59} bradykinin
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3 e 4 G A A4S FAAA Bt opy
g AR A2 AFR 43t A
et T3 PGEx: SFAME Z4-38te] 34
¥ (osteoclast) 2] BFAXE (preos - teoclast) &
sate 2go] gtz gElA A,

whebA A2 i@k, SRR J MEREY &
50| glo] BER THEElE 20878 Y AAZ
Abgaar, RREH ER Y AAEA BRI, BRR,
I T W AERRRS) e o HERENE X 8ol 4
45 2=8%2 F¥so, #E B39 W, ¥y
W 924 cytokine?! IL—18, IL-6, IL-8 % TNF-a
9} synovial fluidelA PGE.9 W3E &3t

Ago) AMEE 2482 32527 (Buthidae) ol &
3 Buthus martensi Karsch® &1EstA BiiE st
iRt 2a8S Hoks EeFolY, MES BRILE,
LA, MBRKCE KORETE, REEE, BHR,
PRER, TR, DRER, PHFR, REEME BE 9
mE S¢ Agdg'”

3 Aol A Y AN B=BE BHRAERY
ANE SRR, BRCE, FAEM, KIEST, 50
BiRSl A0 MERETE, ke B, MR, 1,
LR, A5, 5% D TIHRE 5& A8d0®,

B Ago)A EEA Ao @3t F7E B, AdH
2 5% AP FoNA adjuvant F F 9A7HA = &
AL AA 3R] FROoL, 11U~21Y AfololA #
F9 AA7} P &3] vebged, 4 dREE 3o
2 A= Zo] Yeintth &, 214Ad & txTel
ula] 3u) Adekd STl 53.1%, 14 Azt
A AZEAME 47.9%, 183 0.58 AEYR A=
THE 35.4%° JAEHE BYch #H ADGY
(x1) & 5o A8 2FFME 31.3%9] AL
g Jetith

FolEol= BAH A IL-1pE TH X2} BAIES)
71%%& %7711, neutrophil, lymphocyte %
monocyte®] 34T % YFZHAXE 480, &t

N4EAE AT ZgaH PGE2S} col-
lagenase AAFE 27N, B8 FulEo|= B
@9l 27lo) W A XY choret ute-g AZe T O
HES 0|32 w959 F7|o= PGE:% col -
lagenaseE AAst] E &4 9 AF o] ol
t}. &% preosteoclastE F 584 osteoclast 2| 4343
2 A0

B ARo|M BAG wAe] 228 249 IL-1pY)
B gzo] FATF vlsted 3.38 Frl8l 1,
ARFIAE 36 L 1) AZord A2PolM %47
£ 9A (p<0.005, p<0.0DIA AR,
054 HZ ok A2FH gy AT PeAME
12.2% 2 10.2%2) AAE 7} vebd ot $43 &
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F5o) vastel JAEE A¥YE YERIYT
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18 2o] by BAGeA FYPAE [L-1pE Fa
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PGE29] o¥o] AZeFy o] 52 FANUA ZA483
t}, o) R& Agekyo] BE ] A EeA AAE o
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