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Anti-arthritic Properties of ShinEumHur-Herbal Acupuncture Assessed by Knee
Circumference, Squeak Threshold and Weight Distribution Ratio in Rats

Gun-Ho Kim, Dae-Hyun Hahm, Han-Chang Lee, Mijung Yeom, Dong-Oh Han,
Mei Ai Zhao, Insop Shim, Jang-Hyun Kim', Hye-Jung Lee*

Department of Oriental Medical Science, Graduate School of East-West Medical Science, Kyung-Hee University,
1. Department of Oriental Pediatrics, Bundang Oriental Hospital, Dongguk University

In order to examine the anti-arthritic properties of ShinEumHur(SEH)-herbal acupuncture, an adjuvant-induced
arthritic rat was generated by the intra-articular injection of dried cells of Mycobacterium tuberculosis emulsified in

squalene into the right knee joint.

Fifty microliter of SEH extract was injected into Zusanii(ST36) acupoint on the

ipsilateral hind paw every other day for 2 weeks. The body weight, knee circumference, squeak threshold, and weight
distribution ratio were analyzed as the assessment methods addressing arthritic symptoms such as arthritic pain,
edema, and tenderness. The weight distribution ratio was measured by a digital-type analgesia instrument using the
dual channel scale that separately measures the weight the arthritic rat distributes to each hind paw, and thus
quantifies both of swelling and pain severities at once. The therapeutic effects of SEH-herbal acupuncture, assessed
by squeaking threshold and weight distribution ratio, were observed on 8th day after the arthritis induction as compared
to saline group and control group. On 10th day, SEH-herbal acupuncture therapy significantly started to alleviate the
growing pattern of knee circumference of an arthritic rat in the range of 0.2cm. However, the loss of body weight was
not significantly recovered. Taken together, the SEH-herbal acupuncture exhibited the significant therapeutic efficiency

to treat adjuvant-induced monoarthritis in rat.

Key words : ShinEumHur(SEH), herbal acupuncture, arthritis, knee circumference, squeak threshold, weight-distribution ratio
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1. A8 &5E (Animals)

AE 130g WLQ] Female Sprague-Dawley rat (HEFZ(F),
SFOE TFAE (QEABF), S Be E25 o
WA A8 ol 787 HSA1Z & Ag) AFEEIACE cage
g 56uHIE £&EBIon, FoIRYEFTIE 12A1IHEHAME;
08:00-20:00, A~SAVel; 20:00-08:00)C 2 8910 U
Z FASIARCL

2. BEE FE (Arthritis Induction)

Yu E9 €S SAEEl AI2E519che Mycobacterium
tuberculosis  H37 RA (Difco Co., USA)E squalene
(Sigma-Aldrich Co., USA)3} salineE 1:1 HIEE 42 E88NH
o 3mg/mlE 3dla] water-in-oil emulsion AEHE TS0

halothane V}%| Gloll 26guage, lecc SEO] U3 E syringe (SH=
WA, BH)E ARl 95 SBEZ U] S0 FASIY
ok FARYE 0% QBT A

*9

‘0_',4 (Preparatlo of Herbal Component of Herbal Acupuncture)
iSiorSta ZRE AlSugton
o]l AOH Kﬂ Hm\”/} HA g
% omRwg}

‘?_P%%j E71& ALgch

3}HEL - Zu

cAF - ol

Zoi). 045met 0.1m9] IS AFESI
7 09% NaClg AlEsiod Y& ARG F7)
NasPOs&} citric acidE 0183k A9 pH
o dasi] alde HAssicE”

b =S A1

0}

(Experimental Groups)
oz *‘%S.‘f:i 0‘07] A 32 FGHT(NOR, n=14), &
T36)ol {153 oFe AMXISH X ET(SEH

—7":—4‘:}11 (ST36)0l] salineE X X|st —E(SA
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X|& (Herbal Acupuncture Therapy)

A EE BEY 7Y 22 FE Agsle] 12971K] 0|57}
& 63jol A 0.05mlE 5 SHETI(ST36) FAKGIN
2 2|5H gl fxls)

AESIC} O 50

th dig d9= QAU SEYE Fed
A&l 70% ¢3AE £07
71 1/2cc 8%, 30gauged 13&
Dickinson Co., US.A)E AIE3133

}.

Qle®l  FA}7](Becton

6. =48 (Behavioral & Pre-clinical Parameters)
1) A% (Weight)

BEY SUEUC 098 Eaklol 29 RE]
WAMA 29 7122 ZFEINEE
2) FFEH|(Knee Circumference)

A7)0 B8 PEG 2TAZ Yejol4 BE BEO)
flexible and non-elastic bandZ 0|88} 23] &A™ 51H

510 SIEEHSY NEEUY XE e

—_’47:“_/] lateral & medial ligament region© Z 5191 0H, A&
& = HAIBIAch .
3) Squeak Threshold

24148 (Extension-Flection Test)2 Ed] ZH3I%CH
Ag 53loll A HHS| SAIA171E0, o] squeaking &
sel)o] FuEw vEA Ro, Aol 10808 sl SH3I%c
=4 A% (Extension-Flection Test)A}0]9] 7VAL 55 F |9iT].

4) M % E8h0]&(Weight Distribution Ratio)

Dual channel scaleE 0] &3l 4Z ti2]|Q MEEuiHlE
BYHOR 2HY 4 Yk UL B5 S84 5
SITk 8RS AR o}A@ Bl Wolk BHA17} Mechano-
transducer™ (CASS Co., BCL-1L, CI-2001A, 3+=)ol| QI%|51A] &
SZX 2zt siXloll A2l MEQ 5& B S 48 viE S5
I BAUE AEsIEem, 0, 2, 8, 1490 Z1Zt &FEIN) A
Epupge tan ANg5I AHEFICH (Fig. 1),
Weight Distribution Ratio (%) =

(weight borne by ipsilateral paw/total weight borne by

both paws)x100
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R Weight Sensor

Mechnoe-Transducear
Fig. 1. Schematic diagram of a novel type of analgesia instrument

7. BEHEAM
HEZEIE B EFEAE E*Iﬁ}?ﬁom, dsuEEn

£ repeated ANOVA:;: AtEatal 25101 YL P<.05

2 5l%rh Hot HEs 458 IEH Tukey post hoc test® A}&

A& PR At

g o

1. A& (Body Weight)

HEZ HEGY A7 7HE St S 2y Algsor
Y AETo] gyTol vla] FAS ZANE VBN £ N4H
Ol 718 VEhIGICE. Ba) 49 BEY T vigk AS

E7HEY Zo| ThE “@i-?l LIS PRA AT SEH), 4 E4=A]
RTHEAL), ek £ BIHAHCON)o 813l 2 HOE ekt
oL Hdeiel 185 @H}%’. Aelgt SEHTO) 29 8 297
71 E ASULHE EUSdT BYSlL SALTEH COND)

118 AL MEL *—/PE*OI :1711 VIERRRICY. 817
ok 4 2)
0
c o
2w
N OR
] —a—~SEH
] —a— SAL
-10 % CON

Time{day}

Fig. 2. Effect of ShinEumHur(SEH)-herbal acupuncture therapy on
body weight of adjuvant-induced mono-arthritic rat. The NOR SEH,
SAL and CON mean the experme-ia’ grcu'os reated wib n0 anthrts nddchionin =14),
e Slhracupuncture at usaty acaplt nw=8h saine acupunciure al the same
acupet (=100, and no freatmen: 7= 8) respactvely. Tre SEH o sdline trealment was
siared 91 cay 2 and execuled every two days for 2days The SEH extact or
sanelSALE of 005w was admsiered o ether the Zusan: (ST acupont Tre
fnea" “urbers of b&dy weglls vere calcuated acd analyzed by repeatad ANQVA

vt oy the Tukey HSD post rog test for futrer contrmation, Significance was
"omm as *, PO ™ P, 9(0&1 vs NCR group, a1d +, P05 vs CON group.

2. FEEY(Knee Ctrcumference)
BUEe YEERU MY SN Fol7t sk

Al AT BEEE FURIT & BERkIPSE ARIS SALRY

FEEY A7} 29o] 1.585emE HECR sk 428
= W }E o 1288 of& YAl S/ E ViERICL
CONzY] A2 29w REEYO 2}
148emB THE LETET FARSE 48 7AC s BEo)
wAlE S50t L‘dﬂ HEERYUMA 06cmoly] 115 1iekd
o BhA A S8 OFElOF XF3 SEHTE 2do] BEEY Y A}
7} 152emBE T 9 -‘%’—% P UERG O, 4dmEE REEYY
7} EolEof 108 5‘1 1= Aolrt 02emol8lE FAE Eoi8Y
r/}, 4 BB T & W) ARRCON)Ol Blgk 9lu) 9= b

LPEMS&OD% 12¢ o] 2E = SALT BIFdAM T HEQ
?:L.{z:?? LIERATE(Fig. 3.)

- B =

2«
fo2d

Knee circumference(om)
<=
[V

—+-NOR
o4 ~m—3EH
0z —4— 5L
0 CON

Time{day

Fig. 3. Effect of ShinEumMur(SEH)-herbal acupunciure therapy on
knee circumference of adjuvant-induced mono-arthritic rat. Tre NOR
SEH, SAL and CON mean the experimental groups treated with no arthrits induction
n=14), the SEH-acupunciure at Zusanli acupoint (n=8), safine acupunciue at the same
acupont (1=10), and no treatment (n=8) raspectively. The SEH or saline trsatment was
started on day 2 post adjuvant injection and executed every o days for two wesks,
The SEH exract or salinetSAL) of QUAMI was administered info either the Zusank
(S¥36) acupaint The mean numbers of knee circumisrence data were calculated and
analyzed by repeated ANOVA foflowed by the Tukey HSD post hoo st for further
confirmation, Significance was indicated as %, PXOS, ™ P01, ™, PO vs NOR group,
of # PO05 vs SAL group, and +, PLOGH, ++ POOL +++, POOT vs GON group.

3. Squeak Threshold

#ax b
\\
Jese > e 4 \\
EIT A EYY
s 22 Yy
o ttirs o NOR
—a—SEH

—a~— SAL
3 0 12 4 CoN

Fig. 4. Effect of ShmEumHur(SEH) herbal acupuncture therapy on
squeaking behavior of adjuvant-induced mono-arthritic rat in
Extension-Flection test. The NOR SFH, SAL and CON mean the experimentdl
groups treated with no arthritis inductionin=14), the SEH-acupuncture at Zusani
atupoint =8}, saline acupunciure at the same acupomt n=1), and no treatment
(n=8) respectively, The SER or saline treatment was Staried on day 2 post ad) u«ant
iniection and executed every o days for tWo weeks. The SFR extract o saline(SaL) o
O06mi was administered into sfther the Zusanli (ST36) acupoint The mean numbers of
squeaking data were calculated and analyzed Dy repeated ANOVA followed by the
Tukey HSD post hoc fest tor further confirmation. Significance was indicated ag ™
PLOOL ™ POt vs NOR group, or # P00 #& PO #e# POOO vs SAL
group, and ++ P00, ++ +, OB va CON group.
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2o oAl 08 7128IUCE SALTS) A2 8UTMA| AEHL.
Z 1082 S50, 10YHE] 14U7HA] 99, 94, 89T S 7]
Z3]%4T). CONTY] AT SALTH FAHA LEERY A1E71%
20t 958 0142 71S5rh ¥hd SEHY] B2 squeaking
M7t 62 BE] UUMMA 9125, 7.375, 7, 45, 3.6258 & 71531
SALZ W CONZH 71 &byt $A5] UEht ™ SALZo] vjil
S Su 6URIRE], CONTA HIgixE 72 8URRES O
n] A Zaslict(Fig. 4)

4. =28} g(Weight Distribution Ratio)
AT A9 APEE 26K AF R 50%U
2 78 QA UeRITH SALTES 2, 8, 14¢0)] 23, 18, 15%<) Ul
g ozsKdl AES Bulsie] AABIR M, CONTE 22,
16, 13%9) HIEE LE3IR0) AFS AU 29I SEHT2 2
Qo) 26, 32, 24%9) MESREIE UERIA FREEI 7HE 4
;e S 29 o]FE FUSHA HMSEuHI %7}\6&“: 2

B FRIct(Fig. 5)
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[=]
2 \
j =3
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2
B
5
£
2 ——NOR
B —a—SEH
0 —h— SAL
i ——CON

0]
Time(day)

Fig. 5. Effect of ShinEumHur(SEH)-herbal acupuncture therapy on
weight distribution between paws of adjuvant-induced mono-arthritic
rat. Tre NOR, SFH. SAL and CON mean the experimental groups treated with no
arhnts inductiontn=14), the SEH-acupuncture at Zusanll acupoint (n=8), saline
acupunciuie at the same acuport (1=10), and no freatment (n=8) respectively. This
graph indicates weight disinbution rafio 0n the nght hind paw, respectively. The SEH or
salme treatment wias started on day 2 post adjuvant injection and executed every two
days for two weeks, The SEH extract or sabne(SAL) of 005ml was administered 1nto
either the Zusanli (ST36) acupoint The mean numbers of weight distribution data were
calouated and analyzed by repeated ANOVA followed by the Tukey HSD post hoc test
for {urtrer confirmaton. Significance was indicated as %, X001, ™ P00t vs NOR
grodp, or ## P{OO1 vs SAL group, and + +, P¢001 vs CON group.
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