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Effects of Aqua-acupuncture(Cortex Ulmi Pumilae, Ramulus Cinnamomum,
Radix Achyranthis, Apitoxin, Calculus Bovis-Fel Ursi-Moschus compound)
in Mice with Lipopolysaccharide Induced Arthritis

Do, Won-Seok - Kim, Kyung-Ho - Kim, Kap-Sung

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

Objective : The purpose of this study is to investigate the effects on WBC counts and each
differential of neutrophils, lymphocytes, monocytes in whole blood sample of each experimental
Aqua-acupuncture treated mice groups"Cortex Ulmi Pumilae(CU), Ramulus Cinnamomum(RC), Radix
Achyranthes(RA), Apitoxin(BV), Calculus Bovis-Fel Ursi-Moschus compound(BUM);.

Materials & Method : All the BALB/c mice used in this study were bred and maintained in our
pathogen-free mouse facility and were 6 weeks of age at the start of the experiment. The experimental
mode! of arthritis was induced by injecting 300ugkg LPS to all mice knee joint. The each of
Aqua-acupuncture(Cortex Ulmi Pumilae, Ramulus Cinnamomum, Radix Achyranthes, Apitoxin, Calculus
Bovis+Fel Ursi-Moschus compound) was injected into GB34(FBE%R) of mice groups every other day for
6 times. And the WBC counts and each differential of neutrophils, lymphocytes, monocytes were
measured at the 3rd, 7th and 14th day after LPS injection.

Results : 1. The WBC counts were significantly decreased compared with the control(CON) group in
every Aqua-acupuncture groups at all days. And at the 14th day, BV & BUM groups were more
significantly decreased than RA group.
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2. The Neutrophil's ratio was significantly increased compared with the CON group in CU & RC
groups at the 3rd day and RC group was more significant than CU group. But at the 7th and 14th day,
every Aqua-acupuncture groups were significantly increased compared with the CON group and at the
7th day, RC group was more significant than RA, BV & BUM groups and at the 14th day, RC, BV &
BUM groups were more significant than RA group.

3. The Lymphocyte's ratio was significantly decreased compared with the CON group in RC group at
the 3rd day. At the 7th day, CU, RC & BV groups were significantly decreased compared with the
CON group. At the 14th day, every Aqua-acupuncture groups were significantly decreased compared with

decreased compared with the CON group.

effective at the early period of this experiment,

Monocyte's ratio.

the CON group and RC group was more significant than RA group.
4, The Monocyte's ratio was significantly decreased compared with the CON group in every
Aqua-acupuncture groups at the 7th day. At the 14th day, BV & BUM groups were significantly

Conclusion : According to the above results, it was concluded that CU & RC groups were more

and at the latter period, BV & BUM groups were
more effective than others. RA group was less effctive than others.

Key words : Rheumatoid arthritis, Ulmi Pumilae, Cinnamomum, Achyranthes, Apitoxin, Calculus
Bovis+Fel Ursi-Moschus, Aqua-acupuncture, WBC count, Neutrophil's ratio, Lymphocyte's ratio,
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1. #
1) 8%

B 4—?‘-% BALB/cAl 943 mouse(#EEF
g E fEdo}l 22£2T2TAM 55~60%%
=% %118}01 #E AFTEERNA 2F7dEY 3
SN F AF 30gAne RELS BFIS AHe
AHE-33iTh

2) B4

B & (Cortex Ulmi Pumilae), 4% (Ramulus
Cinnamomum), 4 (Radix Achyranthes)< HEX
KEK GHEMASE WRRAHRRIN 9N o
g %27 35 Wz ok AzEVe 2A3

| To
FPNKRL AZRIAT  FHER - BEF(Calculus

Bovis+Fel UrsiMoschus) #H& %8s 4%(5.0g),
Wi (4.00), BE(109S LIRS 2
A, $EHEE gt Aol AR

¥ (Apitoxin) <> EBRE FEH (Apitoxin Mo -
nmouth Pain Institute U.S.A, 1ml/Img, api-
toxin BV-10)& AH&-3t3ich.

2. A&

1) BRER Fi

Sodium pentobarbital solution(0.4875g Sod -
ium pentobabitone in 5.75ml of 90% EtOH
/50ml) 2 F#3H moused FERS MEE A
g} FEWE AT F Fulelx BEAT FA
g dg FHstt lipopolysaccharide (LPS:
E.coli 055:B5, Sigma, USA) & FH5° #wslo
747k 300uglkg® TS| kaiste] BRERS
FHA

2) BK

REEMS RS BEATH Kisld QA
o] FEBEs(GB34)'Vol FRMESH: R9e] HE K&
& 5 mutstgct

3) KEamS H¥ 2 RE

A 7oiElE —HoZ s LPSE #AEL &
HA7] HRER, LPSE MEise N ¥ 85
3 HEAMS 44 ROk R HS BEE 4
B OEEE, BE PR SERR-REE GO
ggmo 2 B

Kol WEY REME T RO, EE
i 3 FRRE-RE HANE RS Az
BE 0.03g2 HEARHK 10mlo] BRAAN, BF
& Apitoxin BV-108 E®&S 1.0ml FAP)
(26gague, (F)S5AAAEFY)E FIASI] LPSH
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3] 29 FHE 29 BFoR HBEER(GB34) ol 100
W ¥ F 63 s

4) amx g fES 357, YEF @ ¥
T HEREE

LPSE [REiKkE HHAIZ HERHI LPS FAIF
EEst WERHTRAE BHEN HEE 28BN 4K
SR, BE EHE 4HRE BT GOUA B
RSl AEFES LPS FAME £ 3,7 Y 144
of L FHE T3 KmE F HYF FE W
371 S8l 0.2% HCl BROZE AHE g
hemacytometer® AAsIon WET FHof o
B 35T, I, 98T HREEL Wright
FAE o] &3t BT

5) #it B#E

ALEAEAE Tt & HA oy 29 F
HiEZt F2A 2ot Y4RAEY A & B
gl £&9 THETT KT A0l vepd A4,
95%29 ANZEE 7 X1 Tukeyq HSDREE®
% HLEHEKE HASIUAT

I11. A¥AA

1. ALY HER20| O|RE FE

B 3 3UA & B AEHS vnd dd
RE #R(3292.861299.21/mm®), HH B
B (31377.14%159.45/mm”), 4B & (3077.
14%218.54/mm%), %% HEHEH(3240.00+231.59
/mm®), 4% EM-BE HAUE WP (3108.57
+185.60/mm°) SlM &= B (3827.141249.11
fmm®) el Hatel HEH(Z p<0.05) e AR}
AR FEEEML vlZolME HEM Ue Aol
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7t 431tk (Table 1).

Table 1. The Effect of Aqua—Acupuncture Groups
on WBC Count in Mice with LPS in-

duced Arthritis after 3 Days

Leve Gré)u N (h/Ame?nnS) SD GT:JOILeg
1 CON 7 382714 2491127112 A
2 CU 7 3292.86 299.2052966 B
3 RC 7 B3137.14 150.4484541 B
4 RA 7 3077.14 218.5340771 B
5 BV 7 3240.00 2315887159 B
6 BUM 7 3108.57 185.6006979 B
Total 42 328047 22391  (F=10.53
p=0.0001)

( Tukey's HSD Test, 95% confidence level )

Minimum Significant Difference = 367.21

Means with the same letter are not significantly
different.

CON : LPS injected group

CU : Group of Cortex Ulmi Pumilae aqua—acupuncture

stimulation on Yangneungchon(GB34) after LPS injection.

RC : Group of Ramulus Cinnamomum agqua—acupu -
ncture stimulation on Yangneungchon{(GB34) after
LPS injection.

RA : Group of Radix Achyranthes aqua—acupuncture
stimulation on Yangneungchon(GB34) after LPS
injection.

BV : Group of Apitoxin aqua—acupuncture stimulation
on Yangneungchon(GB34)after LPS injection.

BUM : Group of Calculus Bovis+Fel Ursi-Moschus c -

ompound aqua—acupuncture stimulation on

Yangneungchon(GB34) after LPS injection.
LPS : lipopolysaccharide(E.coli 055:B5)

B £ 744 & #7Y f94S B2 25
W EHB(3094.291225.23/mm’), Kk B
B(3057.141197.54/mm”), 4K BHEE(2934.29
+181.65/mm’), & WEM(2978.571197.35
fmm®), 4%-fEiE-BE HAMA FH(2984.29
+128.04/mm’) el ME  HIBEF(4028.57+158.26/
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mm®) ol et HEHE (D p<0.05) UE T2 A
deon EREMY vadME FEH UE a7t
AATHTable 2).

Table 2. The Effect of Aqua—Acupuncture Groups
on WBC Count in Mice with LPS Induced
Arthritis after 7 Days

Level Group N (hlﬂrgﬁ%) SD g‘r’gjg
1 CON 7 402857 1582643960 A
2 CU 7 300429 2252300411 B
3 RC 7 WST.14 1975444495 B
4 RA T 203420 1816450141 B
5 BV 7 207857 1973515114 B
6 BUM 7 206420 1280438913 B

Tow 42 wrese  1e13 (IR

refer to Table 1
Minimum Significant Difference = 295.9

BH P 1494 £ B f94L vy Ay
REE BEH(2947.145171.34 /mm®), kg &
BB (2937.14£120.38  /mm®), 4B BE
(3122.861187.41 /mm®), #% HWEE(2825.71
+106.59 /mm’), 4% & BE AWM BHEH
(2837.141180.07 /mm>) oM HIBE(4571.43

Table 3. The Effect of Aqua—Acupuncture Groups
on WBC Count in Micewith LPS Induced
Arthritis after 14 Days

Level Group N (M, sp ey
T CON 7 457143 201.0420434 A

2 CU 7 2047.14 171.3392625  BC

3 RC 7 2937.14 1203763938  BC

4 RA 7 312286 187.4134721 B

5 BV 7 262571 1065922359  C

6 BUM 7 2837.14 1800661254 G
Toa 42 %0690 6128 -8

refer to Table 1
Minimum Significant Difference = 265.5

+201.94 /mm’)ol 3ol HEH(Z p<0.05) I
v Aa7b dSled EEERMY uRdMe BE
BER 4% R BE EANE BENIM 4K
gErrol ftatol o 2 HEMF p<0.05)0] AR
tH(Table 3).

2. @AY 237 H|=0 O|X|= FY

ER 2 3dA & MY F94¢ uad 49
W BEA(19.2011.11%), B BHE(21.85
+1.07%) oA HPEREE(16.7111.98%) 0 H3lo &
B (7 p<0.05) A= F7Pt UA%lon mERRERIQ
Bl R B BHEH(21.8511.07%) A4 &E
B OBER(19.2911.11%) 0 M3l o & BAEH
(Z p<0.05)°] ANH(Table 4).

Table 4. The Effect of Agqua—Acupuncture Groups on
Neutrophil's Ratio in Mice with LPS Induced
Arthritis after 3 Days

Level Group N  Mean(%) SD TEEgSEy
1 CON 7 16.7142857 1.9760470 C
2 Cu 7 19.2857143 1.1126973 B
3 RC 7 21.8571429 1.0690450 A
4 RA 7 17.2857143 1.1126973 BC
5 BV 7 18.1428571 1.3451854 BC
6 BUM 7 17.0000000 1.5275252 C

Tod 42 183 13 PS8R

refer to Table 1
Minimum Significant Difference = 2.2425

B B TUA & HUY FY4E vad 2
REE EHEBE(19.0011.29%), HH BEER(20.71
*1.70%), $H BHH(16.8611.35%), ¥F %
WEE(18.1410.37%), 4K g BE HANE £
B (17.86X1.07%) 014  H#ER(13.00£1.91%)
of 3l FEH(Z p<0.05) UAE F7F AL
o RERHEMS uwndME HEH BEB(02071L
1.70%) 1M 4B $EH(16.8611.35%), BE &
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BWAE(18.1410.37%), £% - BEF HAWN £
BRE(17.86£1.07%) e HEY o & BFEHEG
p<0.05)°] AAUH(Table 5).

Table 5. The Effect of Agua—Acupuncture Groups on
Neutrophil's Ratio in Mice with LPS induced

Arthritis after 7 Days

Level Group N  Mean(%) sD Tukey group
1 CON 7 13.0000000 1.9148542 C
2 CU 7 19.0000000 1.2909944 AB
3 RC 7 20.7142857 1.7043362 A
4 RA 7 16.8571429 1.3451854 B
5 BV 7 18.1428571 0.3779645 B
6 BUM 7 17.8571429 1.0690450 B
Total 42 17.59 1.28 ;(,:2503?)

refer to Table 1
Minimum Significant Difference = 2.2102

K8 #1494 & B3 FA42 viaw 29
WA A (19.5721.27%), HE R (21.57
10.98%), 4 BEH(18.1411.21%), BF £
BB (21.29%1.11%), 4% MR -BE HOHM £
$BE(20.8611.46%) 1M HIRH(13.4312.23%)
o 3ol HEH(Z p<0.05)3E F7Pt AN

Table 6. The Effect of Aqua—Acupuncture Groups

on Neutrophil's Ratio in Mice with LPS
Induced Arthritis after 14 Days

Level Group N  Mean(%) SD gfgfé

1 CON 7 13.4285714 2.2253946 C
2 CuU 7 19.5714286 1.2724180 AB
3 RC 7 21.5714286 0.9759001 A
4 RA 7 18.1428571 1.2149858 B

5 BV 7 21.2857143 1.1126973 A
6 BUM 7 20.8571429 1.4638501 A

To 42 1904 1y (PR

refer to Table 1
Minimum Significant Difference = 2.3101
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B BERE(21.5710.98%) & FHEA(21.29%
1.11%), ##&-E-BEF EoRH FEMF (2086
1.46%) 90\ 48 SEHEF(18.1411.21%)° 3t
o 2 &M (2 p<0.05)°] YTH Table 6).

3. UL =S HIE0 Bixlz FE

B F 3UA & Y foAde wimd A
R BEE(76.0051.41%) 904 HRBE(80.42+
2.51%)°l ekl HEH(p<0.05) e FA7H AN
onl REREFAS vlmolME HF FEEF(76.00%
1.41%) oA 4k $ERY(80.861.57%), 4 REHE
JBE EABE BER(79.5711.51%) 0 HEl] A
B (2 p<0.05) Sl zte)7t ATHTable 7).

Table 7. The Effect of Aqua—Acupuncture Groups on
Lymphocyte's Ratio in Micewith LPS induced
Arthritis after 3 Days

Level Group N  Mean(%) SD L‘r‘ggg

1 CON 7 80.4285714 2.5071327 A

2 CU 7 782857143 1.1126973 AB

3 RC 7 76.0000000 1.4142136

4 RA 7 808571429 1.5735916 A

5 BY 7 785714286 1.7182494 AB

6 BUM 7 79.5714286 1.5118579 A

Tolal 42 78.95 163 (ESTSS

refer to Table 1
Minimum Significant Difference = 2.7258

B F 7Y & BT §Y48 i@ 23
WAL BEFE(T77.8611.07%), HEEER (7643
£1.27%), BE HHEF(78.43£1.72%) 04 HE
BE(82.1412.73%) o M3t HEH (L p<0.05)
Ae A4t Uen KEEES vEdME HR
FHB(76.43£1.27%) M 4B BEM(80.14%
1.07%), 4% iR BEF @AHA $EEF(79.57%
1.61%) ] 3k HES(Z p<0.05) U= Aozt
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UAH(Table 8).

Table 8. The Effect of Aqua—Acupuncture Groups on
Lymphocyte's Ratio in Mice with LPS Induced
Arthritis after 7 Days

Level Group N Mean(%) Sb Tukey group

1 CON 7 82.1428571 2.7342623 A

2 CU 7 77.8571429 1.0690450 BC
3 RC 7 76.4285714 1.2724180 C

4 RA 7 80.1428571 1.0690450 AB
5 BV 7 78.4285714 1.7182494 BC
6 BUM 7 79.5714286 1.6183472 AB

(F=9.76,
Total 42 79.09 1.58 0=0.0001)

Minimum Significant Difference = 2.4016

4, LY ¥ HIg0 O/X|= HE

B # YA £ HMY FuiErt AEM(=
0.021)UE 2R/ & 22 Yeh) R &
Bikol BarEA 9ottt (Table 10).

Table 10. The Effect of Aqua—Acupuncture Groups
on Monocyte's Ratio in Mice with LPS
induced Arthritis after 3 Days

refer to Table 1
Minimum Significant Difference = 2.7031

B % 1494 & B7Y f949& vz 29
REIE BEHT7.7121.11%), ¥ $HE(76.00
+0.81%), 4+H L|EH(79.431151%), BE ¥
BRE(77.14%1.35%), 4% Wi - BE HANA #
WBE(77.2921.60%) o4  HFBR(82.8612.19%)
of tated HEM(Z p<0.05) U= FA7 Uge
o kR #EE(76.002081%) M 4B EHE

Level Group N Mean(%) SD Tukey group
1 CON 7 1.8571429 1.4638501 A
2 CU 7 24285714 0.7867958 A
3 RC 7 1.8571429 1.3451854 A
4 RA 7 1.857142% 0.8997354 A
5 Bv 7 3.0000000 0.8164966 A
6 BUM 7 3.4285714 0.5345225 A
Tola 42 240 0.97 =§.%-2°15é)

refer to Table 1

Minimum Significant Difference = 1.6522

K& 794 & HHY F4e vind 23

(79.43+1.51%)° H.3}o
Zto}7} AAH Table 9).

HEM(p<0.05) Y&

Table 9. The Effect of Aqua—Acupuncture Groups on

Lymphocyte's Ratio in

Mice with LPS

Induced Arthritis after 14 Days

Level Group N  Mean(%) sD Tukey group
1 CON 7 828571429 2..1930627 A
2 CU 7 77.7142857 1.1126973 BC
3 RC 7 76.0000000 0.8164966
4 RA 7 79.42857t4 15118579 B
5 Bv 7 77.1428571 1.3451854 BC
6 BUM 7 77.2857143 1.6035675 BC
Total 42 78.40 1.39 ;fz?o%gf)

refer to Table 1

e BEFEQT7120.76%), E S (257
0.79%), 4l 2HEH(2.8620.69%), BE L
(2.71£0.76%), 4# -Eif-BE SN EHEY

Table 11, The Effect of Aqua—Acupuncture Groups

on Monocyte's Ratio in Mice with LPS
Induced Arthritis after 7 Days

Level Group N Mean(%) SD
1 CON 7 4.4285714 0.9759001
2 CU 7 2.7142857 0.7559289
3 RC 7 2.5714286 0.7867958
4 RA 7 2.8571429 0.6900656
5
6

Tukey group

oo BN w s B v o B v « B

BV 7 2.7142857 0.7559289
BUM 7 2.2857143 0.7559289 B
Total 42 292 0.78  (F=6.45p=0.0002)

refer to Table 1
Minimum Significant Difference = 1.2734
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(2.29%0.76%) oA HBH(4.4310.98%)° i3}
o FEH(Z p<0.05) UE Fa7t Ao KE
B2 wimdAE AFEHM dE A7t Y
(Table 11).

HE & 1494 & BT fI4E vad 239
¥E BEM(1.201049%), 4% -BE-BE HS
A EEN(1.712049%) 04 HEEN(3.00%
0.82%)° Matod HEM(Z p<0.05) U= #Ha7t
AN REHMEY vlidME AR e Ao
7} %iH(Table 12).

Table 12. The Effect of Aqua—Acupuncture Groups on
Monocyte's Ratio in Mice with LPS Induced
Arthritis after 14 Days

Level Group N Mean(%) S0 Tukey group

1 CON 7 3.0000000 0.8164966 A

2 CU 7 2.2857143 0.7559289 AB

3 RC 7 2.1428571 0.6900656 AB

4 RA 7 2.1428571 0.6900656 AB

5 BV 7 1.2857143 0.4879500 B

6 BUM 7 1.7142857 0.4879500 B
(F=5.23

Total 42 209 0.65

p=0.0010)

refer to Table 1
Minimum Significant Difference = 1.0721

Iv. = 2
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REA E48E A 1Y collagen, proteoglycans
o] gojatele} #EstT ATk

=3 gdg Yo dAAd JYTT7 F& € HE
oz ol A A globuling® s HEAELY
A% 2, 93 9 #REAL o] EAdt= o
Y7 YoM & & BEAY F9E, g4
o #gEe] HAS WA, A JelM ujAd A
gloubulin®] AF< Zu:?—] Folelayg W EA
58 Frigla BAG g QlolA fiEol
3 7)ukg olEthe A& s ks Asol
'C}-BO)

A 2% $47 AEH 74 4B lipop-
olysaccharide (LPS) & i ol FARE A+
—i@%e FriEs WEss 4T sus 84
2ade Fol Jerdtn LA fod
£ LPS FAIE 6A%F & APFEY & wiolA

gte] g FHoE JME IFTFY Al

=2 Bysty Qo
gulglA #AGY BFRRIT EFTE HIFE
Wy adsl L7t §AF GREHE W
iz FUsAl = B BiRT &Kol Funt
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BEo AR £ Hp A4 HEe &
9 AE £ 4L HEANU MEL AEY
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MEisS vRS KES BE B ¥ ﬁ;ﬁ
9 #gEz: g 5o Auy g P43
g gezy] 84 A7 Busdy #Y 52
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