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Antioxidative, Anti-inflammatory Effects of Jibaekjihwang-tang
(zhibaidihuang-tang) on Osteoarthritic Rat Model

Chang-Yun Woo, K.M.D., Young-Jun Kim, K.M.D., Chang-Hoon Woo, K.M.D.

Department of Rehabilitation Medicine of Korean Medicine, College of Korean Medicine, Daegu Haany University

Objectives This study intended to evaluate antioxidative, anti-inflammatory effects of
Jibaekjihwang-tang on monosodium iodoacetate (MIA)-induced osteoarthritic rat
model and investigate the potential mechanism.

Methods Jibaekjihwang-tang (100 or 200 mg/kg body weight) was orally administered
once daily for 2 weeks days from day 7 after intra—articular MIA injection. And blood
analysis, the histologic examinations were performed. Moreover, protein expressions

RECEIVED March 17, 2020
REVISED  March 31, 2020
ACCEPTED April 6, 2020

CORRESPONDING TO related to anti-oxidant and cartilage degradation and anti-inflammatory cytokines
Chang-Hoon Woo, Department of were measured by western blot analysis in cartilaginous tissue.

Rehabilitation Medicine of Korean Results Jibaekjihwang-tang reduced serum inflammatory cytokines such as tumor
Medicine, College of Korean necosis factors—a and interleukin—6. Furthermore, the increase of anti-oxidant enzymes

Medicine, Daegu Haany University,  reversed the oxidative stress caused by MIA. Meanwhile, Jibaekjihwang—tang sup-
Pohang Korean Medical Hospital, pressed MIA-induced inflammation and cartilage degradation in cartilaginous tissue.
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' ’ was associated with a protective effect on cartilage and by reducing inflammation and

TEL  (054) 271-8006 cartilage degradation. These findings provide new approaches for understanding os-

FAX  (054) 281-7463 teoarthritis therapy. (J Korean Med Rehabil 2020;30(2):1-18)
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AR E LS RREKE), THEH SO S85H= A
WAE o471l ik E WEF<= AR, s 7R A

o] A O R <EEEES>Y HE FEHU
o AbRHE G o5 TAshHE oFEY Sl o
g EF RuEJAY el d9s &9, #igers
o] AP gk AA7F FHE] o] AER FA
H s s ook 22 95 7S Ao E )
Eo] o] AFE AAEHl HUTh
ofoll Axl= A HEHIEE O in vitroZ. 4ESE A3

=4 2 gdFo) nx= 9T RIS, monosodium
iodoacetate (MIA)ZE ZE L& 43 ratoll HEHETE;

FEuo FoI §F sliud AlS Het AL At

1) Al

2 HgoA AREEZ] diethylene glycol, Folin-
Ciocalteu's phenol reagent, sodium hydroxide, sodium
carbonate, Insulin, 2,2-diphenyl-1-picrylhydrazyl (DPPH),
gallic acid, naringin, potassium phosphate dibasic, potassium
phosphate monobasic, 2,2'-azino-bis(3-ethylbenzothiazo-
line-6-sulfonic acid) (ABTS), phenylmethylsulfonyl fluo-
ride (PMSF), MIA, dithiothreitol (DTT)- Sigma Aldrich
Co. (St Louis, MO, USA)Z3E| FU3to] A&tk 12}
&hAl| rabbit polyclonal antibodies against p22P"™, p47°h>~,
superoxide dismutase (SOD), glutathione peroxidase-1/2
(GPx-1/2), catalase, phospho-p38 (p-p38)<} goat poly-
clonal antibodies against interleukin-1 beta (IL-1p), inter-
leukin-6 (IL-6), tumor necrosis factor alpha (TNF-o)<}
mouse monoclonal antibodies against nuclear factor-kap-
pa B p65 (NF-kBp65), inducible nitric oxide synthase
(iNOS), phosphorylated inhibitor of kBa (p-IxBa), cy-

clooxygenase 2 (COX-2), tissue inhibitor matrix metal-

2 ] Korean Med Rehabil 2020;30(2):1-18.

loproteinase 1 (TIMP-1), matrix metalloproteinase-3 (MMP-3),
matrix metalloproteinase-l (MMP-1), B-actin, histone ~L
2]aL 22} YAE-2 Santa Cruz Biotechnology (Santa Cruz,
CA, USA)ZRFE 743tk =3
otinamide adenine dinucleotide phosphate oxidase (NOX4)
+ LifeSpan BioSciences (Seattle, WA, USA)A <
gt} 18]3l ethylenediaminetetraacetic acid (EDTA),
protease inhibitor cocktail<> Wako Pure Chemical Industries,
Ltd. (Osaka, Japan)©llA] T3S
branes, ECL western blotting detection reagents™ Amersham
GE Healthcare (Buckinghamshire, UK)ol| 4] 43}t
oz o] TS 21314 BCA protein assay kit (Thermo
Fisher Scientific, Waltham, MA, USA)E Al&3}33T.
RAW264.7 cells> American Type Culture Collection
(Manassas, VA, USA)°llA 33 1JT} Fetal bovine se-
rum (FBS)3} Dulbecco's modified eagle medium (DMEM)
< Hyclone Co. (Logan, UT, USA)°lA] FU3}% L,
3-(4,5-dimethylthiazol-2-yl1)-2,5-diphenyltetrazolium bro-
mide (MTT), hydrogen peroxide (H»O»), 2',7'-dichloro-
fluorescein diacetate (DCFH-DA), trypsin-EDTA, dimethyl
sulfoxide (DMSO)+ Sigma-Aldrich Co.olA TFU3}ed
A3

rabbit polyclonal nic-

™, nitrocellulose mem-

> 2 % F(Eumseong, Korea)oll A A&
2 7532 544 Sprague-Dawley rat> 2 F-A| 200~250 g
olm Aol Sol7te BY/MA 1F AR =& At
TEHEUTE 25(2322°0) 2} HFE(50+£5%)7F 7415
= AREA 1241RF WSk S A dFUst A
= —?‘F /‘a@‘#ﬂ FYEAT o] AP thrgkefdisha 4
HaEl9ldsle] SRU(EUMSE: DHU2019-096)<

‘#O} Zﬂf‘fﬁ‘s}&’iﬁ}.

_l}-} o[o

3) oM A A=zFE

R S-S THBELEIL R iRVl o)At 37
HeFa(Daegu, Korea)oll A 74, A & A-8315.0H
13 & B2 Table 13} 2t} %ufﬁiﬂmw "#ZH 116 ¢
B#ol| ZH 1,160 mLE 7lste] 98 FE7]0014 2
AR 7HE FESE A2 FEAS OMXlE o3t &
A FF7IE(RE 50°C) A w=8H I v 5

ul
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Table I. Composition and Amount of Jibaekjihwang-tang
Amount (g)

Rehmanniae Radix Preparat 16

Pharmacognostic name

Dioscoreae Rhizoma
Corni Fructus

Poria (Hoelen)
Moutan Cortex
Alismatis Rhizoma
Anemarrhenae Rhizoma
Phellodendri Cortex

Total amount 58

S~ b O O & 0o

A A27E o83t & dx z’& ifEth ey
(JBJHT) 15.95 g& 4oH F5E2 13.75%ATt. ©]
u A AiiEEE BT -80°CoA WEsRASIEY

7F A8 AR oA ARESHATH
4) 717
7171 -8 E¥ $ZE7)(DWT-1800T; Daewoong Bio,

Hwaseong, Korea), vortex mixer, 3] S =7
(Buchi B-480; Flawil, Switzerland), 37 114 dAlEE]

7)(Megal 7R; Hanil Science Co., Ltd., Daejoen, Korea),
BA71Z7)(FD5508; Iishinbiobase, Dongducheon, Korea),
ZAAA S AI(Cas, Yangju, Korea), incapacitance tester (Ser
No. 01/45/25; Linton instrument Co., Palgrave, UK), tis-
sue grinder (Bio Spec Product, Bartlesville, OK, USA),
Sensi-Q2000 Chemidoc (Lugen Sci Co., Ltd., Bucheon,

Korea) &= AHE-3I3T)
2. 9t
1) DPPH 21CjZt A745 5%

=3 ARG S free radical 27% 4S8 98l
DPPH free radical £~7H-2 &85, 0.2 mM DPPH
£N(100 L) i ES S =R & 3|45 89
(100 puL)& &33te] 37°ColA 3087 A29] ool
FARARE FFE 540 oA 43R 21 L-ascorbic
acids FANERTOE B A A8ttt S35

obee] Ao Aol e FHIL

DPPH radical scavenging activity (%)

= [(ODcomrol = ODsample)/ ODcomrol]Xloo
ODcontrol: }\] —?’—7]‘ —540—17}‘)(] ?%-—8‘ 73 _}T;i_;é—_\:_‘__

X
ODsample: }\]—‘EJ-7]' 53‘0171_} 7(:)]"?" %%E

2) ABTS 2iC|Z 475 &3

T3 Al ks 8%S Wrlekr] flal
ABTS free radical £7%2 2-&3t9H". 7 mM ABTS
S8} 2.4 mM potassium persulfate S 2 Este] 4
29| ekaol] FATL oF 16A1%F o] WA & ABTS+
S FAAZ T FFT 415 mollA] 0.70£0.027}F FA|
ofeh&=E 3|AsTh 3AE 8495 L)l At
5 uLE 718t 1587 A3 & FR=E SAE 0,
L-ascorbic acide YHtHET 0= B 3ol ARE-SHAT
FBEE ofgfe] 2o ALkt ke TSkt

ABTS radical scavenging activity (%)

= {(ODcontrot = ODsampte)/ODcontrot} X100
ODconrot: A1 274 EOV7HA] 82 739 8%
ODumpe: AB7} B0ITF A% FH=

3) & EgH=s &

=<

HJIH

HEL0|E &Y =Y

% Zg9E g2 Folin-Denis B'V& AM&3le] =
STk Al A5 10 L (100 me/mL)ol SF<F
790 uL$} Folin-Ciocalteau’s phenol reagent 50 uLE
of & Eghete] 1EM(A2) W-AIT T %, 20%
sodium carbonate 150 uLE Tlat] 2413t w8314 &
% Infinite M200 UV #3333 5(Tecan, Grodig, Austria)
2765 molA FHEE SASHTE EEEZE R gallic
acidE ©]-&3st FFHFAE T8I o™, AithihEEs;
Q ZodE S =Stk S8t ol I

& Lister 579 W& AME3le] SAE AT F=3 41
Fit#Es A= 100 uL (111 mg/mL)oﬂ 1 N NaOH 10 pL
9} diethylene glycol 1 mLE &335te] 37°CollA] 1AI13E
ot 3B AIZ] & UV B4 EAZE 420 nmol| A &34
£ SA3ALE EFEZE naringine o] &3] £+
FAS T AiEtEG S STk ol IRk

Y
AT

mlo

A
gl

o o H'I o

M
ol
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RAW264.7 A A L=
tion (ATCC, Manassas, VI, USA)olA EFol DMEM
HllZ]ol] streptomycin (100 £g/mL)} penicillin (100 U/mL)
< 10% FBSOl 7Kt 37°C, 5% CO2 ZHE=
HERACcell 150 (Thermo Electron Corp., Waltham, MA,
USA)ell A B AT

American type culture collec-

5) MTT assayOll 2|5t MZMZES =5

HitEh S NEAEE-S H7Fs] 918 MTT 4
M-S ARg3te] =AU} 96-well plate©l] 5x10* cells/well
o] Raw264.7 thAAEZE HE3F F 37°C, 5% CO2 Al
T 710l 4] 24417F FRF WiFAIR] F TS AA
3}al phosphate buffered saline (PBS)ZE 23] oWl T2
DMEM HiA|o) Aligiisis< S8 E e § 37°C,
5% COxE ©o]-&3ate] MiAIZTE 1 & DMEM Hi k<
S A ASHH 2™ MTT solution 20 uL (5 mg/mL)2} PBS
180 L& &3t 37°C, 5% CO2 Aldulld7]olA 44]
R WA T W0l $RE $F 4TS AAN
©o 71 o2 DMSO 200 uLA S F7Fste] AAAE for-
mazan< &35t TE ©]S ELISA readerS ARE-3ted
550 nmol A SASAT A ZAEE(%)S oFl A& AL
g3te] ALkt

AZAEE%) =(MNEE AT o F4= /=
T FEE)x100

6) Nitric oxide (NO) MA oAH|g 2

Raw264.7 cell 2.5x10° cells/well-2 96-well platell %
T3 F37°C, 5% COz Al 7oA A AT &
3+ MZ ] lipopolysaccharide (LPS) 1 pg/mLE *<
g 3 Al F= Ay AN SE ATlste] 244
TR v 1§ vl A o)A R == NOE Griess
reaction®] 7]Z%F NO colorimetric assay (R&D System
Inc., Minneapolis, MN, USA)Z 43t} AL ZHE
A4k NO+= sodium nitrate S ©]-8-3] TFF4ES 71
d £ NO s EAstath

4 ] Korean Med Rehabil 2020;30(2):1-18.

7) Cytokines2| ELISA 24

Raw264.7 cell€ 1% penicillin/streptomycin®] 37}
10% FBS®} RPMI 1640 i A& ©]-8-3t 37°C, 5% CO2
HjF7 ol A 24 A 7HERF Wi FsHAA Aol Ak %
FEE 2E3k(10, 50, 100, 200, 400 = 800 xg/mL)
st} 24 A3 o] viAIZl FH, IL-6, interfer-
on-gamma (IFN-y), IL-1B ¥ TNF-0E #4]-8 ELISAY
o2 Al &, anti-mouse IL-1p, IL-6, TNF-o %
IFN-y & 96-well plate°ll 1 pg/mL 5= B3I 4°C
ol Al 12417t WAEAT. ZRAIZ] th, HISolA 2
gt #2915 WA)3h7] 218 PBS (2% BSA XE3Hol| block-
ing buffersS 5713k 37°CollA 2417 E<E FAIAZ Tk
PBS (0.05% tween-20 E3HZ 43] Aojwl & T3}
HIREHIEBS(50, 100, 250 2 500 rg/mL)S =23k vk
A5HS 100 pLA 2zt welloll F713ke] 37°Coll A 24]

S AR PBS (0.05% tween-20 E3HE 43

o

& anti-mouse TNF-o, biotinylated IFN-y, anti-mouse

>ﬁr:i

IL-6, anti-mouse IL-1p= PBS (1% BSA E3HE ALg
3}y 0.05 pg/mLZ 34 3 wellol] A Elsled 37°C 24
HERt WA 88 89S o83t 73] Al
23k T3 avidin-conjugated enzyme 2.5 ©g/mLe] F%
2 wellell Ag] 3 37°C 30 HX|¢ v 73] Alojylok
ABTS 71292 7} wellol] 100 pLE ¥o] 10837t 244
2 53k & ELISA readerS AFE-3F] 450 nm 3}of A
IL-1B, IL-6, IFN-y & TNF-a9| &< 4314

(Control), MIAZ =34 % ¥ indomethacin 5 mg/kg
Fol(Indo), MIAZ =4 5 % JBJHT 100 mg/kg
FoF(JBJHT100), MIAZ Z¥dYE % 5 JBIHT
200 mg/kg FTH(IBJHT200) 5 & 5702 EE313o
W, Z} 7+ 7uk]d vl A F S indomethacin?} JBJIHT
E SHol o] viY 2 AR Aol 253 AT

S5},
9) MIAO] O[5t ST QU

t}F3 A zoletile mixture 3.5 mg/kg-S E73o FASA
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AT BANANT, LEE T8 BEG FUL 3ol
ARS § 2AEE F= E4Q MIAS insulin FAM]
(BD 31 G, Ultra-Fine II; BD Medical-Diabetes Care,
Franklin Lakes, NJ, USA)E o] &3l = 55 &A%}
otell 50 uL (80 mg/mL) F3FATE MIA FA}
SOl THEE 7 o RE SUor FRIT F

ool FE e Akl ALgHAT.

e

mk e
A
e

10) X[ Zapitet £

g A @A 3F;F) thiobarbituric acid reactive substances,
TBARS)+= Mihara®} Uchiyama2] W& o]-83le] &
AT, B WA B2 FHL 4000 rppm o=
102 AHEEEIA A4S AFsATh FEEE UV
333357 Infinite M200-2 ©]-83ke] 540 nmol| A &34
=t

il B 9%k B Ao Al xS 53]
238 2 mM MgCl,, 1.5 M sucrose, 5 mM Tris-HCI (pH
7.5), 100 mM Tris-HCI (pH 7.4), 15 mM CaCl, Z1 Th-
protease inhibitor®} 0.1 M DTTE F7[s+ 3 i
grinder®l| buffer A9} A 22& E3g F NP-40
(10%) &9 F718tath G5 oAl 2083 WA]gh
% 12,000 rppm o2 2T AR5 FEH (A=A
Z3hS sk s E535H7] 918 NP-40 (10%)7}
714 buffer Aol 23] 2 HoJUaL buffer C 100 pL
(50 mM HEPES, 10% glycerol, 50 mM KCI, 0.1 mM
PMSF, 1 mM DTT, 0.1 mM EDTA % 0.3 mM NaCl)Z
F71l OA] /A7 5 108 IFALSE vortexS 33
AABFTE 12,000 rpm (4°C) HEIZ 108 Ao
A 22l F S 23hHE Dol -80°CellA Al
ZA3 AS YF Basileh B x2e Alzd p
-actin, NOX4, p22phox, p47phox, p-p38, SOD, catalase,
GPx-1/2, p-IxkBa, COX-2, TNF-0, iNOS, MMP-1, MMP-3,
TIMP-1, IL-6, IL-18 % 39| histone, NF-kBp65 T2
HH-S Ukl 218l 10 18] SHES 7] AFste]
acrylamide )| A nitrocellulose membrane 2.2 ©]-5A]
At 7] 9% H membraneo| RiASH= 12} A&
Zglste] 4°Co A overnightA| 3 o™, 71 & PBS-TZ 8
okt 63] @ar, 12k Aol A9’ 23} A (PBS-T

2 1:500020% 3|A)E o]gate] A2olA 1AIRE 304 1t
SAIZ & PBS-TE 8wt} 53] Al &85t 2]l ECL
solution (GE Healthcare)oll =FA]7]311 YA Sensi-Q2000
ChemidocZ 7H3A1Z1 & &l Thald alS glstal
WHE bandi= ATTO Densitograph Software (ATTO
Corporation, Tokyo, Japan) 21318 Al8-5lo] A &3}
At 2 25 o9d e BT aidE

o= re] AtiE M EhiL

12) He| XX 24

4 F 285 ddxs 7908 dust] 10% Z=
4 8ol Yol A=S Y3 AT Radiographic tech-
niques A-83ty €3] F5-5 HU1e & g2k g
o] =g 21 IAHAZ] TS coronal sections 3Y3}

Aok 23] dAHE AN F s o s g 4" 22&
7 imZ A2 ¥ hematoxylin & eosin (H&E)¥} safranin-O
A G At o I & dAnAE B8l W 229
FHE AR

13) SAIXz

FA19] EE 44+ meantstandard deviation ¥ mean
+standard error of measurement 2.2 YERH S SPSS
program version 22 (IBM, Armonk, NY, USA)E 7}A| 1L
one-way analysis of variance 382 HAISHATE SAA
2]/ 9] H7}= Dunnett's multiple comparison test=
At A 27 18 iz ok= F
o Afolol] p<0.050]19 frolde] Atk AT

-
71.;:,‘_ %

i

—_—
oY

theks
1) DPPH 2t 2 475

Aol A JBIHTS] Fitshes ERlsh] s
DPPH &tz &£755 E4% 23, v% &=
DPPH 4&A%°| F7FstAth DPPH 2458 IC504L2
2 Yepd o 155.23+1.22 pg/mLE YERLTHFig. 1).

www.e-jkmr.org 5
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Fig. 1. Scavenging activity of JBJHT on DPPH free radical.
(A) DPPH free radical scavenging activity of L-ascorbic acid,
(B) DPPH free radical scavenging activity of JBJHT. JBJHT:
Jibaekjihwang-tang freeze dried powder, DPPH: 2,2-diphenyl-
1-picrylhydrazyl. All values are meantstandard error of
measurement of triplicate experiments.

2) ABTS 2tL|Z A%s

Aol AM-E JBIHTY dHitslsS ERlshr] $13)
ABTS &A% A% 23}, 55 o|&Z 0 & ABTS
27%0] Z71HAHE ABTS £7%S I1C508L0. 2 LHE)
d uf) 205.31+1.84 pg/mLOZ YERSTHFig. 2).

3) & E2iliz & S2AE 0|1 &

6 ] Korean Med Rehabil 2020;30(2):1-18.

(Al

100

20 A

ABTS (% of inhibition)

b
0 1 25 5 10 25 50 100 250 500 1000
Concentration (ug/mL)

(B)

100

ABTS (% of inhibition)

20 A

i e

o *
¢ 1 25 5 10 25 50 100 250 500 1000

Concentration (ng/mL)

Fig. 2. Scavenging activity of JBJHT on ABTS free radical.
(A) ABTS free radical scavenging activity of L-ascorbic acid,
(B) ABTS free radical scavenging activity of JBJHT. JBJHT:
Jibaekjihwang-tang freeze dried powder, ABTS: 2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid). All values are mean+
standard error of measurement of triplicate experiments.

Table IL Total Polyphenol and Flavonoid Contents of JBJHT

Prescription Total polyphenol (mg/g)  Flavonoid (mg/g)
JBJHT 26.87+0.05 5.88+0.04

All values are meantstandard error of measurement of triplicate
experiments.

JBIHT: Jibaekjihwang-tang freeze dried powder.

9 Zglrole 3hekS UFERITK Table II).
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Fig. 3. Cell viability of JBJHT on Raw264.7 cells. Raw264.7 cells were treated with 25-1000 #g/mL of JBJHT for 24 h. Cell viability
was investigated by MTT assay. JBIHT: Jibaekjihwang-tang freeze dried powder, MTT: 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide. The results are shown by meantstandard error of measurement.

2. NE=80]| O|xl= B

Raw264.7 cellsol] tiate] JBIHTS ©= Ag)& tijx
T3 B WEIE S w A Ay FRolA AE SA4L Y

ERA] A THFig. 3).

3.

09
ol

&8 =250 DXl &

ol

1) NO

LPS 1 pg/mLE T A |3 7ol A= 189.449.9 pg/mL
o] A S BTk JBIHT 50 ug/mL A X7 178.2+5.9
pg/mL, JBJHT 100 #g/mL A x| 152.8+8.2 pg/mL, JBIHT
250 pg/mL AR+ 120.2+13.8 pg/mL, JBJHT 500 xg/mL
AT 98.6£10.5 pg/mLE YERTE 53] JBIHT 100
(g/mL (p<0.05), 250 ©g/mL (p<0.01), 500 1g/mL (p<0.001)
Aol A NO Aol oAl a8t thFig. 4A).

2) Prostaglandin E2 (PGE2)

JBIHT #g] ¥ PGE, A4< 4% A3, FA-X|+
35.5+7.2 pg/mL, LPS 1 pg/mL X 231.0+31.6 pg/mL,
JBIHT 50 pg/mL X 160.1£12.9 pg/mL, JBJHT 100
pg/mL A X|F 177.5+18.1 pg/mL, JBIHT 250 rg/mL
X 155.3+17.8 pg/mL, JBIHT 500 fg/mL 27 134.5+9.6
pg/mLOE UERSHTE £38] JIBJHT 500 rg/mL A =]
A1 PGE, A87d0] frefstAl 7H43t th(p<0.05)(Fig. 4B).

3) TNF-a

JBJHT A&] ¥ TNF-o A4S 4% A3, FAX|
14.8+10.2 pg/mL, LPS 2] thza 186.4+39.2 pg/mL,
JBIHT 50 pg/mL XX 177.8+38.4 pg/mL, JBJHT 100
g/mL XX+ 158.2+34.5 pg/mL, JBJHT 250 pg/mL 32|
T 140.6+30.3 pg/mL, JBJHT 500 pg/mL X7 106.2+
23.6 pgmLE FEEH O THASIATHFig. 4C).

4) 1L-6

JBIHT A ¥ IL-6 A3-& 45 Ao, T X7 42.6
£9.5 pg/mL, LPS *]2] T3+ 434.1+£34.1 pg/mL, JBJHT
50 pg/mL A X 420.3+38.3 pg/mL, JBJHT 100 1:g/mL
AT 391.7£32.6 pg/mL, JBJIHT 250 pg/mL A X]T*
329.4+45.6 pg/mL, JBJHT 500 pg/mL *X|* 234.2+37.5
pgmLE YEPSTE 53] JBIHT 500 gg/mL #]X] -0l A
IL-6 Aol fF2lstAl 243 thp<0.01)(Fig. 4D).

5) IL-18

JBIHT A&l & IL-1p A4S &A% A5, FAAF
61.4+4.5 pg/mL, LPS 2] thE=r 364.4+19.6 pg/mL, JBJHT
50 pg/mL * X 354.2+16.6 pg/mL, JBJHT 100 1g/mL
AT 287.1£31.4 pg/mL, JBJHT 250 pg/mL #X]T*
295.2+16.1 pg/mL, JBIHT 500 1g/mL XK 267.2+12.6 pg/mL
2 yehgtl. £3] JBIHT 250 pg/mL XX (p<0.05),
JBJHT 500 pg/mL X (p<0.01)olA] IL-1p AAdo]
o)Al a3t THFig. 4E).
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Fig. 4. Effect of JBJHT on anti-inflammatory effects in Raw264.7 cells. (A) Effect of JBJHT on NO production in Raw264.7
cells (*p<0.05, **p<0.01, ***p<0.001 vs blank). NO production was assayed using culture medium of cells treated with 50,
100, 250, 500 pg/mL of JBJHT for 24 h. NO production was determined by griess reaction, (B) Effect of JBJHT on LPS-stimulated
PGE; production in the Raw264.7 cells, (C) Effect of JBJHT on LPS-stimulated TNF-a production in the Raw264.7 cells, (D)
Effect of JBJHT on LPS-stimulated IL-6 production in the Raw264.7 cells, (E) Effect of JBJHT on LPS-stimulated IL-1p production
in the Raw264.7 cells. Production of PGE,, TNF-a, IL-6, IL-1 was analysed in the medium of Raw264.7 cells treated LPS
(1 ¢g/mL) with or without JBJHT for 24 h. The amount of PGE,, TNF-a, IL-6, IL-1B was measured by immunoassay. The results
were presented as the meanststandard error of measurement (##p<0.01, ###p<0.001 vs control and +p<0.05, «»p<0.01 vs LPS alone).
IJBJHT: Jibaekjihwang-tang freeze dried powder, NO: nitric oxide, LPS: lipopolysaccharide, PGE,: prostaglandin E», TNF-a: tumor
necrosis factor alpha, IL-6: interleukin-6, IL-1p: interleukin-1 beta.

ME

4. X|Rlaitkst B 10.91£0.62 gm/mg protein, JBJHT100 10.13+1.57 gm/mg
protein, JBJHT200 9.87+0.86 /m/mg protein = L}ER;
©m JBIHT100 (p<0.05), JBIHT200 (p<0.01) =5F th=
A AW 2492 TBARS TS SA5k] & T iyl 94 de FAE HERAITHFig. 5B).
TSI A 2.66+0.06 um/mL, i 7.93+1.14 vmL,
Indo 4.45£0.6 m/mL, JBIHT100 7.83+0.37 tmymL, JBJHT200 5.
6.73+1.0 gm/mLE e JBIHT100% JBJHT200
<& izl Histe] ZHASHAAT Frod-e HolA] &
SYTHFig. 5A). NOX49] Hd-& SR A3}, A" 1.00+0.04 Ty
N2 1.90+0.170 4 & sHAl F7FshA 2 (p<0.001),
Indo 1.35+0.24, JBJHT100 1.54+0.16, JBIHT200 1.40:0.14
AZ F2)2] TBARS A A 7.310.80 mv/mg 2 UlZ7 i8] IBJHT200904 #5204 A Zastith
protein, WZ&TlA] 15.2840.93 m/mg protein, Indo (p<0.05)(Fig. 6A).

1) &M K= ap S

e

X XE| L ASIH AEB|A 242 CHIHE

= 1" —_— = 1=

HI

.1
=

1) NOX4
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Fig. 5. Effects of JBJHT on TBARS production. (A) Effects of
JBJHT on serum TBARS production, (B) Effects of JBJHT on
TBARS production on cartilage tissue. Results are means+standard
deviation (n=7/gr0up)(###p<0.001 vs. Normal and *p<0.05,
*#p<0.01 vs. Control). Normal: normal rats group, Control:
MIA-induced osteoarthritis with distilled water treated rats group,
Indo: MIA-induced osteoarthritis with indomethacin 5 mg/kg
treated rats group, JBJHT100: MIA-induced osteoarthritis with
Jibaekjihwang-tang 100 mg/kg treated rats group, JBJHT200:
MIA-induced osteoarthritis with Jibaekjihwang-tang 200 mg/kg
treated rats group, JBJHT: Jibaekjihwang-tang freeze dried
powder, TBARS: thiobarbituric acid reactive substances, MIA:
monosodium iodoacetate.

2) p47°">

pa7Phre] whd-S 3RIgE A3l A 1.00+0.05 ThH]
T 1.3240.080014] frelakAl S713815 2™ (p<0.01), Indo
1.01+0.16, JBJHT100 1.05+0.09, JBJHT200 0.84+0.08.©-
2 =& i8] JBJHT100 Fo37(p<0.05), JBJIHT200 F
o] (p<0.001)1 4] -2]8HA] 7F28F% CHFig. 6B).

3) p22phox

p22rhre] WS I A, Al 1.00£0.06 THH]
i 1.1520.0590A4] frelaiAl E71sH 0 (p<0.05), Indo
0.95+0.10, JBJHT100 0.90::0.09, JBJHT200 0.79::0.10.2-
2 )& i8] JBJHT100 (p<0.05), JBJHT200 (p<0.01)
ol A feldtAl A3t thFig. 60).

( A) NOX4
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Fig. 6. Effects of JBJHT on oxidative stress proteins expression
on cartilage tissue. (A) Effects of JBJHT on NOX4 expression,
(B) Effects of JBIHT on p47™™ expression, (C) Effects of JBJHT
on p22™ expression. Results are meanststandard deviation
(n:7/group)(#p<0.05, ##p<0.01, ###p<0.001 vs. Normal and
*p<0.05, **p<0.01, ***p<0.001 vs. Control). Normal: normal rats
group, Control: MIA-induced osteoarthritis with distilled water
treated rats group, Indo: MIA-induced osteoarthritis with
indomethacin 5 mg/kg treated rats group, JBJHT100: MIA-induced
osteoarthritis with Jibaekjihwang-tang 100 mg/kg treated rats group,
JBJHT200: MIA-induced osteoarthritis with Jibaekjihwang-tang
200 mg/kg treated rats group, JBJHT: Jibaekjihwang-tang
freeze dried powder, NOX4: nicotinamide adenine dinucleotide
phosphate oxidase, MIA: monosodium iodoacetate.

6. T ZX| LY SpAtsH BB TR 2

1) SOD

SODS] LS 1%k Aw AT 1.00£0.09 ThH]
2 0.60+0.04001 A o] 8kA] 7HA3FS 2.7 (p<0.01),
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Indo 0.91%0.12, JBJHT100 0.670.04, JBJHT200 0.72+0.09
2 JBJHT1003} JBJHT200-S thztol| HIste] =7}l
AqE fr2]/d2 HolR] e UTHFig. 7A).

2) Catalase

Catalase2] HH-S RIS A3} A3 1.00+0.14 TH]
i 0.57+0.040 4] FreJatAl 7HAata 2 (p<0.01),
Indo 0.94+0.11, JBJHT100 0.83+0.08, JBJHT200 0.95+

S0D ‘ ‘

(A) i \ \
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Fig. 7. Effects of JBJHT on antioxidative proteins expression on
cartilage tissue. (A) Effects of JBJHT on SOD expression, (B)
Effects of JBJHT on catalase expression, (C) Effects of JBJHT
on GPx-1/2 expression. Results are meanststandard deviation
(n=7/group)(*p<0.01 vs. Normal and *p<0.05, **p<0.01 vs.
Control). Normal: normal rats group, Control: MIA-induced
osteoarthritis with distilled water treated rats group, Indo:
MIA-induced osteoarthritis with indomethacin 5 mg/kg treated
rats group, JBJHT100: MIA-induced osteoarthritis with
Jibaekjihwang-tang 100 mg/kg treated rats group, JBJHT200:
MIA-induced osteoarthritis with Jibaekjiltwang-tang 200 mg/kg
treated rats group, JBJHT: Jibaekjihwang-tang freeze dried
powder, SOD: superoxide dismutase, GPx-1/2: glutathione
peroxidase-1/2, MIA: monosodium iodoacetate.
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0.142 Tz ¥ Indo (p<0.01), JBJHT100 (p<0.01),
JBIHT200 (p<0.05)°llA4] froltAl S71stAthFig. 7B).
3) GPx-1/2

GPx-122] &&d-& 813t A3l A 1.00+0.07, T
Z* 0.79+0.07, Indo 1.06£0.10, JBJHT100 0.80+0.08,
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Fig. 8. Effects of JBJHT on inflammatory proteins expression
on cartilage tissue. (A) Effects of JBJHT on p-IkBa expression,
(B) Effects of JBJHT on NF-kBp65 expression, (C) Effects
of JBJHT on p-p38 expression. Results are means+standard
deviation (n=7/gr0up)(##p<0.01, ###p<0.001 vs. Normal and
*p<0.05, **p<0.01 vs. Control). Normal: normal rats group,
Control: MIA-induced osteoarthritis with distilled water treated
rats group, Indo: MIA-induced osteoarthritis with indomethacin
5 mg/kg treated rats group, JBJHT100: MIA-induced osteoarthritis
with Jibaekjilwang-tang 100 mg/Kg treated rats group, JBJHT200:
MIA-induced osteoarthritis with Jibaekjihwang-tang 200 mg/kg
treated rats group, JBJHT: Jibaekjihwang-tang freeze dried
powder, p-IkBa: phosphorylated inhibitor of kBa, NF-kBp65:
nuclear factor-kappa B p65, p-p38: phospho-p38, MIA:
monosodium iodoacetate.
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JBIHT200 1.06+0.15% Tz ti¥] JBIHTI100%} JBIHT200 g
M F7HIoY o2 IUTHFig. 70).

P A L S DiHOIR} £

r

1) COX-2
7. B XX| L) G=A CHEE 2 COX-29] &g g1k A3}, A4 1.00+£0.08 thv]
1) o-IkB T 1.39+0.07904 frolshA] S7Fst 2 H(p<0.01),
p—lkBa
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p-IkBo®] S RIg A, AT 1.00+£0.06, o o2 tzF tiv] JBIHT200 (p<0.05)°1A f2lskA 2+

ZT 1.16£0.06, Indo 0.85+£0.06, JBJHT100 0.94+0.07, 23} THFig. 9A).

JBJHT200 0.83+0.09% thZ5* the] JBJHT100 (p<0.05),

JBJHT200 (p<0.01)°l A F+]stAl 7H4a=3FStHFig. 8A). 2)INOS
iNOS 2] Hd-& g1t A, A 1.00+0.08 thH]

oz 1.44i0.1ooﬂ/\1 sl F7Fsk R 2 (p<0.01),
NF-kBp652] #3-S &R1g Av}, 35" 1.00+0.06 Indo 1.00+0.14, JBJHT100 1.16+0.08, JBJHT200 1.08+0.10

H] Tz 1.3240.0590141 FrelstAl S7FsE3 2 (p<0.001), OF thxa thu] JBJHT100 (p<0.05), JBJHT200 (p<0.05)

Indo 1.14+0.07, JBJHT100 1.21+0.03, JBJHT200 1.19+0.03 oA FolalAl 7HAA tHFig. 9B).

O 2tz tiH] JBIHT200 (p<0.05)°lA #-2l3HA 74

2) NF-xBp65

&% CHFig. 8B). 9. ™ XX L WZM cytokine £
3) p-p38 1) TNF-a
p-p382] HHS QI3 A3} Indo 0.87+0.10, JBIHT100 TNF-02] &S 15k A3}, A3 1.00+0.02 ti]

0.85+0.11, JBJHT200 0.73+0.16 © & ThZ7" THH] JBJHT100 2= 1.24i0.06oﬂfﬂ frolstAl S7Fsk o H(p<0.01),

(p<0.01), JBIHT200 (p<0.01)°14 23] ZAastATh Indo 1.0120.08, JBJHT100 0.77:£0.09, JBJHT200 0.75+0.10

(Fig. 8C). ©F thx7 tiH] JBIHTI00 (p<0.001), JBIHT200 (p<0.01)
oA FoJetAl A THFig. 10A).
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Fig. 9. Effects of JBJHT on inflammatory mediators expression on cartilage tissue. (A) Effects of JBJHT on COX-2 expression,
(B) Effects of JBJHT on iNOS expression. Results are means+standard deviation (n=7/group)(##p<0.01 vs. Normal and *p<0.05,
*#p<0.01 vs. Control). Normal: normal rats group, Control: MIA-induced osteoarthritis with distilled water treated rats group, Indo:
MIA-induced osteoarthritis with indomethacin 5 mg/kg treated rats group, JBJHT100: MIA-induced osteoarthritis with Jibaekjihwang-tang
100 mg/kg treated rats group, JBIHT200: MIA-induced osteoarthritis with Jibaekjihwang-tang 200 mg/Kg treated rats group, JBJHT:
Jibaekjihwang-tang freeze dried powder, COX-2: cyclooxygenase 2, iNOS: inducible nitric oxide synthase, MIA: monosodium
iodoacetate.
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Fig. 10. Effects of JBJHT on inflammatory cytokines expression
on cartilage tissue. (A) Effects of JBJHT on TNF-a expression,
(B) Effects of JBJHT on IL-6 expression, (C) Effects of JBIHT
on IL-1B expression. Results are meanststandard deviation
(n=7/group)("p<0.01, *p<0.001 vs. Normal and *p<0.05,
**p<0.01, ***p<0.001 vs. Control). Normal: normal rats group,
Control: MIA-induced osteoarthritis with distilled water treated
rats group, Indo: MIA-induced osteoarthritis with indomethacin
5 mg/kg treated rats group, JBIHT100: MIA-induced osteoarthritis
with Jibaekjilwang-tang 100 mg/kg treated rats group, JBJHT200:
MIA-induced osteoarthritis with Jibaekjilwang-tang 200 mg/kg
treated rats group, JBJHT: Jibaekjihwang-tang freeze dried
powder, TNF-o: tumor necrosis factor alpha, 1L-6: interleukin-6,
IL-1B: interleukin-1 beta, MIA: monosodium iodoacetate.
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Indo 0.92+0.17, JBJHT100 0.97+0.13, JBJHT200 0.97+0.12
2 i the] JBIHT100 (p<0.01), JBJHT200 (p<0.01)
oA frelstAl A4S thFig. 10B).
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Fig. 11. Effects of JBJHT on proteolytic factors expression on
cartilage tissue. (A) Effects of JBJHT on MMP-1 expression,
(B) Effects of JBJHT on MMP-3 expression, (C) Effects of JBIHT
on TIMP-1 expression. Results are meanststandard deviation
(n=7/group)('p<0.05, *p<0.01 vs. Normal and *p<0.05, **p<0.01,
***p<0.001 vs. Control). Normal: normal rats group, Control:
MIA-induced osteoarthritis with distilled water treated rats group,
Indo: MIA-induced osteoarthritis with indomethacin 5 mg/kg
treated rats group, JBIHT100: MIA-induced osteoarthritis with
Jibaekjihwang-tang 100 mg/Kg treated rats group, JBJHT200:
MIA-induced osteoarthritis with Jibaekjihwang-tang 200 mg/kg
treated rats group, JBJHT: Jibaekjihwang-tang freeze dried
powder, MMP-1: matrix metalloproteinase-1, MMP-3: matrix
metalloproteinase-3, TIMP-1: tissue inhibitor matrix
metalloproteinase 1, MIA: monosodium iodoacetate.
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2) Safranin—0 staining

A= 2329 proteoglycan 424 HEE FEsH7] 93
Safranin-O stains AT A3}, 2T A=

o] fidEo] ¥ x2]o] MFHH 1L, proteoglycan®| T
o] B E o] Ao st WME o[tk W,
JBJHT1003} JBJHT200°l A= thz=ell Bls) A& 23]
M7} proteoglycan 424 & oF JA|E = F o= s
St} T3k JBJHT100 X UH= JBJHT20001 4] proteoglycan
W& o JASHATHFig. 12B).

Nuimal

Fig. 12. Histological observation on cartilage tissue. (A) Histological sections (x100) were stained with hematoxylin & eosin
staining, (B) Histological sections (x100) were stained with safranin-O staining. Normal: normal rats group, Control: MIA-induced
osteoarthritis with distilled water treated rats group, Indo: MIA-induced osteoarthritis with indomethacin 5 mg/kg treated rats
group, JBJHT100: MIA-induced osteoarthritis with Jibaekjihwang-tang 100 mg/kg treated rats group, JBJHT200: MIA-induced
osteoarthritis with Jibaekjihwang-tang 200 mg/kg treated rats group, JBJHT: Jibaekjihwang-tang freeze dried powder, MIA:

monosodium iodoacetate.
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OWE* %l]?fﬁiﬂlfi?%% —_r“é‘@}ﬂ A= A7+e ¢
Mgl g, WonkE 24 59 st AgEe
RIS 1222 Z} 2 TAE AIEHEY
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AFsdet. B dTolMe 9A AilEhEE T3
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Z ZEdsE 9 ZgtHyolt ek =S &5 31-/\]_§]_
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o5& HROE o AT W3} 4olag, S A
THet, AdAke; B4, WE 2] U ke ~Eg
e P T e e M L R I B e LR R
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S}z wWstol ths] LobR izt &kt
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AEtEES] EEY Rat BEof et 4Rl FdS At i

Z 831t} o|gRHE-S doTlE I cytokine L2 =
TNF-q, IL-6, IL-18 5°| . HPH =04E A=
o| &= TNF-q, IL-1p7} AZAZE0) oaf|A L=,
o] matrix metalloproteinases (MMPs), iNOS, COX-2
AAste] o|satg-& FE3
t}. =3+ TNF-q, IL-1[3—C IL-8, IL-6, NO, PGE, 5¢] A
2k B3l @S FEITE NOw AZAE 9
A ERlE Axo) ehilgs) Zeba S oAt
= F5t MMPs®] Aol #of3itt. PGE=
AEH 558 FEahe F2 v7lAIE COX-29} PGE;
synthase 2ol 2Jaf] AAAE TP, Raw264.7 cellsol] JBJHT
£ 5% oFEAH o F X83}al NO, PGE,, TNF-o, IL-6,
IL-1B s Bl RY diZ&tol vlsl] Z4githFig. 4).
in vitro AFANMZ FZA cytokined} F5- wi7/NAA7}
zdHo] THAEAANA T3} 7|t

MIAZ SHEES L% 524 P2 Kalbhen¥} Blum
o] Axw 3 —3}9}@24) MIAE B2 HHAZ ,] =4

(¢3

/\Eﬂ io] =)
A ]%Xi](nonstemldal anti- 1nﬂammat0ry drugs, NSAIDs)
9] 3FUZ prostaglandin®] A A 7]H o] &3] Bt

84 = oFE = Hlwd gy ARE A T Zﬂil%in-
domethacine prostaglanding AAs= COXEALE ¢
Asr=r] o) mek 94T H BE eSSl
9= COX-10}A odAlsh 12 918 Bag o 97

I FSo] E3] AT, o]e]of TR, AR
28 SOl Yehg § o 4SS 715t Fojshs

N 01H

4% F shjolth
_u z]zg_wﬂ EAL TBARS A4 B 2481
P

=
qe %i?ii(Fig. 5A) ﬁ%&zﬁ«l TBARS AAHS =
Xéﬁ}&’i% e 22 B 25 F89A 24

Superox1de radical (02) & A4beh= &4Ql NADPH
oxidase:= NOX4, pd7Ph p22ros, pe7Phex F o7 1A
|, A7} ASE g} A StEA pa7r v} Ql4ks)
Hal AlaEeh gl poorterel AgtEo] ghAdsiEE

oA o] 5 48} 2Ef Q] #ikshEolo] Al
APPSO NOX4= A Zute] porere] zdof ofs
A3 L o] A oA | EF ot HARIEA
ol HA4kE Oy AAE Rkl H,0,E X8
7182 Aol ToAdtia d#A JoPh. B A
oA I ZZof western blotS AAIgF & A3 A3}
NOX42] &2 JBIHT200 Fofwoll A thaatell Hlske
Fro)BHAl 2+ A3H ST (Fig. 6A), pa7P™, p22rhoxe] whgl
< 25 2T oie] FofeiAl ZF4ASATHFig. 6B, C).
o5 Fal AMEES > AE 22 U Ak ~Ed X~
e ol F NOX4E AAIet 4tst a7s el
ol =#d el a3t & 2oz Azdrt

SODE= 4k Akl Jste] AAFE = 0r& H0: 2
S 719D catalase2} glutathione peroxidase©l 2|3}
H0:7F B H0% O, % #dfshe= #7gE& Fate] &4
2 AT ME 248 wHA] FoP, 2 Aol A
AegE ZHAIA BE gk el e 2718 thFig. 7).
o GPx-129] TS S7Fsk o ol g2 T
12y JBIHTS| Z7-Fo)7h @4tst id S S7HAA
O\r:z]‘%' E‘l’ o7 0]6‘]— /\]-ﬁ_x—l .(_l_:)\ % ]o}~__ X]-_g.& 6]—
ool gz

NF-kB+= inhibitory kappa B2} A}l A2 WollA
H|Zd e E EASHA Y TNF-a 59 A=2o= B2
3l 2] inhibitory kappa B kinase”} 43 3}= 11, ojuf] <1
2kslE kBazt w38l o] p6s T2 ©lAEo] Mz
Y2 Eoi} ZARIAL &g >0, ofuf] oA
APF o] FolA A5 wiZRIARR] COX-29F INOS, H5
4 cytokine®l TNF-a9} IL-6= EHISHA Hth

l

Mitogen-activated protein kinase (MAPKs)&= =24 &
9o} W el Fad GYL sn 53] 22A X
H3lo] g&S vHTh MAPKsE p38, ERK, INKZE
¥ o] T p38e FE 4L At A8 o
T . ED BE DTN GFOIA T8
S 3= p38S NF-«xB 739 =4 kinaseZA] 183}

olth p38 B2 ATsR, = p3se] AL oA

HoAH A5 HAF IAR] NF-«kBo] AAL S o3}
A7l ASZ Yehdt} p3ss thefet AlasdgtA <]
L 14 845 PASH= serine/threonine kinases2] F
Algoltt. 54 AAAE p38E sS4l NF-«kB
ZAAF ZAJo] Zhaskal NF-«B X4 FAAke] wdo] oF
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steElth . RuE Ao, B Aol A p-IkBat p-p38
& & JBJHT1003% JBIHT20000 4 thatoll H3ked
oA Al HAsHR AL, NF-xB2] & & JBJHT2000])
ARk ol Al ZFAsith(Fig. ).
Cyclooxygenase= COX-13} COX-2Z U oXH
arachidonic acidE prostaglandin ©. & Z8sh= E40|th
COX-12 ¢, 9143, A% 5 AL & 224 &
et BE 28-S s AARA TRk A w3
< viAgt COX2v F2 E5 IAEE TFA
Z, A E, GATA T A FAE T COX-2 H5 A
TEAE o3l = EF WHollA YERdTHY,
iINOS+= A=AZANA HFA cytokineo] #H], A=
AZo] o]ap8-8 EXsh= AR A 28] NO
£ YA iNOSel 213l #=F A4 E NO+= proteo-

o o

glycan} collagen®] F43& ZF A5t 7B &
AF Agete] AZA X AFEY HF WS 24

o9, B2 Agelja d=z2] U] iNOS2] &S JBIHT100
F} IBJHT2009014] thzol] Hlste] o4 Al Zh4sst
G, COX-22] ¥ JBIHT200004 24 A 7+
23t THFig. 9).

TNF-a2} IL-62 H54d cytokine UAZE TNF-a=
IL-1, IL-8, IL-6, IL-10, MMPs 52| 4435 wi/l&2 A
dE st 45S SFA7|1L, A=EHE pro-
teoglycan &~8E-2 S7HA71™ &9 proteoglycan A
IS JASt HHASES EGA7I BEF]

[e)

==
FEITHY. IL-62 54 H52] /\lZ% E e
[¢}

Lo ot

1} 12 o o
m

&
&M =5 Wojol Tagh
ol A TNF-a9} IL-6, IL-1B2] L&
JBJHTQOOOJ]H iz vl FofsiAl Zaskaith(Fig. 10).
MMPs+= 7| ATl Es| G4 Aob7|RE FAd”]
THA A= A Aol B4 24 dio) el =2l
X GdEY ArtsiA Ldste] |
3k, T 59 ¥l dgo] JehAl . Tissue
inhibitors of metalloproteinases (TIMPs)¥ MMPsell 2
285 st MMPs©| ZHIE Alofstal o] & B8l
=AZ9 53tet Ol:&‘rﬂd‘l—‘l Zzﬁ_%}—t— o2 dHA
ATHY. B AFolA] A=x2] U] vl 2l
MMP-1, MMP-3, TIMP-1& v‘i’—*ﬁﬁ?& ZA3} JBIHT1007}
JBJHT200°1 41 MMP-1, MMP-39] #-2]& Z+47F S

(A=}

SHIE Hat A
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o1} TIMP-1& ZVlste Agke 9o} foale v}
=

Fe
ERFA] eFtth(Fig. 11). ©]2d Ho = w|Fo| Kol 4
fEE S-S AE22dA A5l A= B
A3 cytokine EHIE HAIStY IdES B3 UE
g T g FoE AE

SWEA ] ez WalE dEe f18ke] H&E
$} Safranin-O F-& LA H&E F42 24971
31 hematoxylin®} S4HJU eosin®] 3, M|EZ, pro-
teoglycan = @M= WHo|H, Safranin-O 442
FolAd HAMAZ chondroitin sulfate, keratan sulfate
Y Sol2y A3 A=l EE3I= proteoglycan]
ol mlglste] 24 = QEIA| M 0 2 HAYSH= W o

2 A& proteoglycan 5% W= —7;‘—7@% T 0151'49)
421 WEAENA proteoglycan I
x8] 71AE o|FE FARCE B A= /‘ﬂEOﬂ ofaf
A& o2 AAEE FAO AE AlFEoA
MMPs= 13 B o] W YollA 5 +3
Al Ao

H&E 94 Aol MIAZ #H9S F43 =T
= %P“L 223 Az |4 P Wy o] PAsHA YE

O}, JBJHT1003} JBIHT20001 4= et =2 2 <

42‘ T2 T3 vlarste] GAtol 7i7ke] 22 &4ol
gyA oz JA == Ao Z UEPITHFig. 12A).

Safranin-O G4 Ao A tjFT2> ZHEHo]
=o] #Hx2o] MEFHH 1L, proteoglycan®] TF-Eo] ﬁJr
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A == Ao Z YEPGITHFig. 12B).
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Objectives The aim of this study is to evaluate the fracture healing effect of Jinmu—-tang
(JM) on femur fractured rats.

Methods Rats were randomly divided into 5 groups (normal, control, positive control,
JM extract with low concentration and JM extract with high concentration). All group
except normal group went through both femur fracture. Normal and control group re-
ceived no treatment at all. Positive control group were medicated with tramadol (20
mg/kg) once a day for 14 days. Experimental group was orally medicated with JM ex—
tract (10 mg/kg for low concentration, 50 mg/kg for high concentration) once a day for
14 days. In order to investigate fracture healing process, plasma and serum were
obtained. Also, micro—computed tomography was conducted to see the frature site
visually. Immunohistochemistry for transforming growth factor-81, Ki67, alkaline
phosphatase, runt-related transcription factor 2, receptor activator of nuclear factor
kappa—p, tartrate resistant acid phosphatase was conducted to observe bone healing
progress after 14 days since fracture occured. Aspartate aminotransferase, alanine
aminotransferase, blood urea nitrogen and creatinine levels were measured in plas—
ma, for hepatotoxicity and nephrotoxicity of JM extract. Osteocalcin was measured to
observe activity of osteoblast.

Results Through Micro—CT, more fracture healing was observed on both experimental
group than control and positive control group. Through Hematoxylin & Eosin and sa-
franin O staining showed bone cell proliferation and bone formation in the experimental
group. RANK was significantly increased in the experimental groups. JM with high
concentration showed statistically significant of TGF-8 and Osteocalcin. NO, TRAP
and ALP were not significantly changed. Liver toxicity was not significantly observed.
Creatinine significantly increased in both experimental groups after 28 days.
Conclusions As described above, JM extract showed anti—-inflammatory effect, pro-
moted fracture healing by stimulating the bone regeneration factor, and showed little
hepatotoxicity and nephrotoxicity. In conclusion, JM extract can promote fracture
healing and it can be used clinically to patients with fracture. (J Korean Med Rehabil
2020;30(2):19-35)

Key words Herbal medicine, Bone fractures, Fracture healing, Gene expression
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ol Az2k= EikE el =4 Aol vAe FFS &
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ing, safranin O staining % SHZXHJIAE9] HH3S}
A/ dQAsek 74 55 Bete] fold AAE
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Table I. The Herbal Composition of Jinmu-tang (Zhenwu-tang)

Latin name Amount (g)
Poria sclerotium 6
Paeoniae radix 6
Aconitum lateralis radix preparata 2
Atractylodes rhizoma alba 4
Zingiberis rhizoma crudus 6
Total 24

(Whatman, Maidstone, UK)Z &]3}3f] ol FZ25 A
S stk N rotary evaporator (Buchi,
Flawil, Switzerland)& 70°Col| A Zrt=st ¥ 5274
z3ke] 79 go] AXELS dol FEFEEL 16.5%
o} Beke g0°Ce] BFEste] Hakslgom AMesE] A
phosphate-buffered saline (PBS)Z 3|43} 0.45 m 2
EHZ A& & AMgsiaith

2)EEE= 22

ZFH A 60 mgkge] ketamine (Yuhan Co., Seoul,
Korea)®} 500 ul/kg®] rompun (Bayer Korea, Ansan,
Korea)& 4101 2= FAsto] vhEsiitt &4 #2<
o R o5 tiERE ARS Uy A7 55
AN F &8 5 = (Saeshin Precision Co., Ltd.,
Daegu, Korea)= ©]-83te] &= 7H7ol 217 3.0 mm®]
VEEAL FUSAT IAZNN B5A7A BEN
Aor Wz vdge BESA da B LD
o BEAZT T G F 28, IR SR FRANE
olgsto] 5 mm A0 T A BT, 849
soy 25 24E fEsiith

o°
J

A o2 £0]

e FARIE S IFo® Utk B4
(normal)¥} T = (control), 3t Z(tramadol )
2z} ertel ¥, Bkl T2 s S (IM-H)H A
EFUM-Lyoll 22t 10m1e]4] wi&A]7]a, 24 £ 14
7 28l A|AfstATh At thE R 2 &3
A skt 19 BE w9 AFe tERe E &
e TR A 2 AFVRE FF 1Y 13] A Al
Zroll 737 Tttt &tz tramadol 20 mg/kg
(Sigma Aldrich Co., Ltd., St. Louis, MO, USA)S A&

w
~

oot

i

HI
Ju
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4 of o el
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4) Plasma £2]

i E AEEEe] ARolA AR ANES F 24 ethi-
len dianmin acetic acid”} ¢ )l BD vacutainer tube
(BD, Franklin Lakes, NJ, USA)°ll ¥ 7PHA &5
o} FaLE AT ©]F 3,000 rpmellA 103t €

A3 7 Asde Fst plasmas SEIIAT
5) Serum 22|

nHHE A= AAA A AEd F 2%
serum separate tube (BD)ol| 21l 7PHA E£& F 30%
A% St FAHEE A9 F3dh ©]F 3,000 rpmel]
A1 1087 AR F e At serums &

Rl
6) Micro-CT &%

AE WS 2218k 218k micro-CT (Quantum FX
Micro-CT; Perkin Elmer Inc., Waltham, MA, USA)E A&
sto] OEEFS 28It XA a2 3% 90 kp,
AAF 160 pAE 383+ 2~W5ATE Micro-CT 227 &
o|u] A= dataview (Bruker, Ettlingen, Germany)S A3}
o] Atk 3 micro-CT ©]H])A| oA callus FE=
Z=4317] 913l image J EZ13H(U.S. National Institutes
of Health, Bethesda, MD, USA)S A3t A F5E
o] ZAE Fio] Y HAHAA Y callus TS
Astaom, A x2S 7|F0E AE

o2 YRSt

=
h
7}

KR
=
SRS

P
=

7)

Wk

P

K| HAH
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(1) =& &210|= HMIZ

A BF A =S e Hoke] BeE AE
st HEES AR e IS52AES AAT H,
10% paraformaldehyde®l] 15Y -5 28 343}t
A 22 2AAE BFE AR sl Zujg §
2l £5-5 4 m AR Adste] dEs TRtk

(2) Haematoxylin & eosin staining

guleld & &< A 39S A haematoxylin 3}

A2 1087 A5k, Al 2 eosindll 18 4023t #]
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stk 1 o 3 AHAEES AA cover glassE
G Bty 22Eeo] == 408]2] HWi-8-= bright
field microscope (Nikon, Tokyo, Japan)Z ¥2-5}%3 T}

(3) Safranin O staining

232}l F Weigert’s iron haematoxylin Z4-& 5%
F AgstAt M T 0.02% fast green 53, 1% acetic
acid 10, 0.1% safranin O]l 5%-2] X2|HA & A
Z AR O v 34, AW IS AA cover glassE
Q1 BAsiith. 22 sl == 40419 HiE-= bright
field microscope® T2}t

8) Immunohistochemistry (IHC) £

(1) IHC &210(= M=

A BF oA S FI% Hoke] BeE AE
st dEES AR e IS2RAES AAT F,
10% formaldehyde®ll 157Y-5<t 22& 178313t
AE 22S 22 IS AR el
Hepd BE5S 4 m FAE ddste] HHS
b, s AX SRTE AFHSAS W
peroxidase 2] 2432 $1oN7] 13l peroxide blocking (DAKO,
Glostrup, Denmark)E 424 10&3F 2]$+ 3 PBS
2 23] AlH-stirk

(2) Transforming growth factor-81 (TGF-41), Ki67"

Al TGF-B1 (Dilution 1:200; Abcam, Cambridge, UK),
Ki-67 (Dilution 1:100; Abcam)E 4°C| A over nights
oF HFS-AIZ1 & wash buffer (DAKO)Z A &3}l envi-
sion+rabbit (DAKO) 2.2 30837t vhS-A| 7T} ¥ 5wt
$-8H2 wash buffer® A3}, 3,3-diaminobenzidine
tetrahydrochloride (DAB)Z <F 383t whalslicy, vkl
T FHT=E Fslekal, Mayer haematoxylin® 2 o=
BA & R AlFst] T G Aeks A H
S, AHAAES AA cover glassE Gl FU3HA T
2| &eko| == 2004, 400412] BI-&Z bright field mi-
croscope = HZHTh.

(3) Alkaline phosphatase (ALP), runt-related tran-

scription factor 2 (Runx2)

Al ALP (1:200; MyBioSource, San Diego, CA, USA),
Runx2 (Dilution 1:100; Abcam)Z- 4°Cl| 4] over nights
oF Wk-3-A1Z1 & wash buffer (Thermo Fisher Scientific,

Inc., Rockford, IL, USA) A|3}1L biotinylated antibody-

22 ] Korean Med Rehabil 2020;30(2):19-35.

rabbit (Vector Laboratories, Burlingame, CA, USA)2.
3023t WA HES - W8-89 wash buffer=
A3}, avidin biotin HRP complex (Vector Laboratories)
2 WHEAIZTE Wash buffer® A4 & DABZE ¢F 383t
WS TE A & S R/E F815kal, Harris haema-
toxylin®. 2 thzx g4 & s MHste] de I
A eFe AAS F &< AHFAHS AA cover glassE
g Bdstath 22 sgo| == 20081 9] ¥i&E bright
field microscope@ T3} Th

(4) Receptor activator of nuclear factor kappa—8 (RANK)

] RANK (Dilution 1:100; Abcam)Z 4°Cl|A] over
nightd<t ¥HSAIZl ¥, wash buffer (Thermo Fisher
Scientific)Z A3}l biotinylated antibody-mouse (Vector
Laboratories) = 3043t HHSAIFATE HHg & QB8
< wash buffer2 A|Z3}31, avidin biotin HRP complex
2 WHEAIZTE Wash buffer® A% $ DABZ of 33
AT} A 3 SRE F318ka, Harris hae-
matoxylin® = thz G4 & FxEol AHst F-&
A AokS AAG F e, FHAAHES AA cover glass
£ Y1 Bdsilth 2Egtel == 200019] HiE R
bright field microscope@ 23} th

(5) Tartrate resistant acid phosphatase (TRAP)

Al TRAP (Dilution 1:100; Abcam)E- 4°Cl A over
nightd3<F ¥HSAIZl ¥, wash buffer (Thermo Fisher
Scientific)2 A& 33l biotinylated antibody-rabbit > =
3021 WA BHE F 9h-8-92 wash buffer
(Thermo Fisher Scientific)Z &3}, avidin biotin HRP
complex= HH-3-A|ZTE Wash buffer2 A% & DABZ
of 31X WAt A & FRTE F38kal, Harris
haematoxylin © = thz 4 F F5&ol A&t d-2
A AekS AAG F e, FHAAHES AA cover glass
£ Y1 Bdsilth 2Egtel=E 200019] HiEE

bright field microscope@ 23} th

9) IHC staining score

zA&TolEo] RS Bl A3 F 1@
JEE5 05-E 57FA] scoringdtith HEEF score H

= Table 11} 2Tk
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Table IL. Grade of IHC Score

Score 0 1

Staining intensity No staining Weak

[\

3 4 5

Mild weak Moderate Mild strong Strong

IHC: immunohistochemistry.

2|

=~
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10) SHHSISHE 24

Jon
i

Y3}tz 48 918k COBAS 8000 C702 an-
alyzer (Roche Diagnostic, Basel, Switzerland)S AF&-3}
STk Al9F2 Roche DiagnosticsE AHE-5F3 T ALP, as-
partate aminotransferase (AST), alanine aminotransferase
(ALT)E colorimetry FAAME-S ©]83}% 1L, blood urea
nitrogen (BUN)-2 enzyme'H,
osteocalcine enzyme-linked immunosorbent assayH-=
ol-gstitt. 4P F==HE 23 serume ARSI

Zhzke] FBEA BHS AT

=

kinetic test, creatinine=

3. SAIX=

RE 2% A= meantstandard error of the mean S
2 7|55 oH, FAA = GraphPad Prism 5 =71
@ (version 5.01; GraphPad Sofiware, Inc., San Diego,
CA, USA)S ©]-83}9 3, Mann Whitney testZ -+2]4]-&
HZ3HATE pate] 0.05 RIREA off SAIH S 2 fo)ido]
ATk AT

.
2.23 J,]-»» »

1. Micro—CT 2t&t

Micro-CTE °]-&ste] #23h
ZaolAE HEZ 28599 3
o AR A callus B4 O]
Aoy dsETodAE EF

ZHAsF A tHFig. 1).

Az} iz P

Ho| AT gk
B2 Bt
2790 WHo]

Fig. 1. Sprague Dawley rats shaft fracture and treated with
10 mg/kg/day and 50 mg/kg/day of Jinmu-tang for 14 days.
(A) Micro-CT image in bone fracture, (B) Callus area in
micro-CT image. Nor: non treated group, Con: group with bone
fracture and vehicle, Tra: fractured group treated with tramadol
(20 mg/kg/day), JM-L: fractured group treated with Jinmu-tang
(10 mg/kg/day), IM-H: fractured group treated with Jinmu-tang
(50 mg/kg/day).

x}

2. XX 4E

e

1) Haematoxylin & eosin staining

Haematoxylin & eosin staining 23, =4 & 14Y

F Ozt FYETIA dEHEe] 24 f3ol A

AP, FkH AF =TT D=Ll thEZe)
24 ¥ 353} 3 BT90] 2A|x| F2o] BAHY
TKFig. 2).
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2) Safranin O staining

Safranin O staining 23, &4 & 14¢ & =7
ol A cartilage®] ¥o] =] QAL chondrocyte”}
A e A AHT Ao ] woven
boneo] |HH7|E STt HKE AsETd A=
ol A cartilage®] FHo] ARFAIAL SF A 0] o] Foi
Zlo] |EEATKFig. 3).

3. IHC &4

=4 Aol Boshe 2dIdAE th'k HC
45 Aldste] Table ¥ 22 AAE AUTH

1) TGF-B1 24

o

A2 9] TGF-pl1& 418 A, ozt 23}
o] ZZo] dojuk Wi HLjol|A TGF-p1 Hdo] F7igh

Fig. 2. The histological analysis of bone fracture process with
haematoxylin and eosin staining (magnification, x40). Sprague
Dawley rats shaft fracture and treated with 10 mg/kg/day and
50 mg/kg/day of Jinmu-tang for 14 days. The damaged rats
femurs were isolated and used for tissue slide specimen. Nor:
non treated group, Con: group with bone fracture and vehicle,
Tra: fractured group treated with tramadol (20 mg/kg/day),
IJM-L: fractured group treated with Jinmu-tang (10 mg/kg/day),
JM-H: fractured group treated with Jinmu-tang (50 mg/kg/day).

Table IIL IHC Scoring of Each Factor

Fig. 3. The histological analysis of bone fracture process with
Safranin O staining (magnification, x40). Sprague Dawley rats
shaft fracture and treated with 10 mg/kg/day and 50 mg/kg/day
of Jinmu-tang for 14 days. The damaged rats femurs were
isolated and used for tissue slide specimen. Nor: non treated
group, Con: group with bone fracture and vehicle, Tra: fractured
group treated with tramadol (20 mg/kg/day), JM-L: fractured
group treated with Jinmu-tang (10 mg/kg/day), JM-H: fractured
group treated with Jinmu-tang (50 mg/kg/day).

Normal Control
TGF-B1 1.0+0.00 2.5+1.00%
Ki67 1.8+1.26 2.0£1.15
ALP 1.3£0.50 3.340.96°
RANK 1.3£0.50 2.0£0.00*
Runx2 0.8+0.50 3.3£0.50°
TRAP 2.3+0.96 2.0£0.00

Tramadol JM-L JM-H
4.0+0.821 2.3+0.50 3.8+0.50"
2.841.26 1.8£1.26 1.5+1.00
3.0+0.00 2.3£0.50 3.3£0.50
2.8+0.507 3.5+0.58" 3.540.58"
1.5+0.58" 1.5+0.58" 1.5+0.58"
0 2.3+0.96 1.8+0.96

Normal: non treated group, Control: group with bone fracture and vehicle, Tramadol: fractured group treated with tramadol (20
mg/kg/day), JM-L: fractured group treated with Jinmu-tang (10 mg/kg/day), JM-H: fractured group treated with Jinmu-tang (50
mg/kg/day), ITHC: immunohistochemistry, TGF-1: transforming growth factor-p1, ALP: alkaline phosphatase, RANK: receptor
activator of nuclear factor kappa-f, Runx2: runt-related transcription factor 2, TRAP: tartrate resistant acid phosphatase.

*Significantly different from normal (p<0.05), 'Significantly different from control (p<0.01), TSignificantly different from control

(p<0.05), "Significantly different from normal (p<0.01).

24 ] Korean Med Rehabil 2020;30(2):19-35.
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E}J%}&’iv} 53] BRY s =aolA TGF-p1 &
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Fig. 4. Sprague Dawley rats shaft fracture and treated with 10
mg/kg/day and 50 mg/kg/day of Jinmu-tang for 14 days. The
damaged rats femurs were isolated and used for tissue slide
specimen. The sliced bone tissue were incubated with TGF-$1
antibody and subjected to IHC. (A) TGF-B1 IHC staining in
bone fracture (magnification, x200), (B) IHC score of TGF-B1.
Nor: non treated group, Con: group with bone fracture and
vehicle, Tra: fractured group treated with tramadol (20 mg/kg/day),
IJM-L: fractured group treated with Jinmu-tang (10 mg/kg/day),
JM-H: fractured group treated with Jinmu-tang (50 mg/kg/day),
IHC: immunohistochemistry, TGF-B1: transforming growth factor-
B1. *Significantly different from normal (p<0.05), 'Significantly
different from control (p<0.05), ' Significantly different from
control (p<0.01).

3) RANK &4

ZUz2| RANKE 24T 23), 272 23510
o] Yofrk WM F9Jo)A] RANK %}sﬂo] e A
< SIS B AEETT TEEF BF U2
ol Wa RANK o] ola %7}3}9&%@. 6

4) TRAP 24

Ki67 IHC score
e

&

& >

& 6ol

(@ o &
Fig. 5. Sprague Dawley rats shaft fracture and treated with
10 mg/kg/day and 50 mg/kg/day of Jinmu-tang for 14 days.
The damaged rats femurs were isolated and used for tissue
slide specimen. The sliced bone tissue were incubated with
Ki67" antibody and subjected to THC. (A) Ki67" THC staining
in bone fracture (magnification, x400), (B) IHC score of Ki67".
Nor: non treated group, Con: group with bone fracture and vehicle,
Tra: fractured group treated with tramadol (20 mg/kg/day), JM-L:
fractured group treated with Jinmu-tang (10 mg/kg/day), IM-H:
fractured group treated with Jinmu-tang (50 mg/kg/day), IHC:
immunohistochemistry.
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o] Zrslg o) folslE SekTiFig. 7).

5) ALP 24

ZHZZ 0] ALPE 43 Ay d2S E3sto]
o] dofdt W F-2follM ALP Wdo] F7IRE A=
: 5 AsEaolA ALP Hdoe] Zvlst

Z7o| A Runx2

A. Nor Con Tra
IS ey M
B. 4- il 1
. +

RANK IHC score
N

&

é

%,

&

Fig. 6. Sprague Dawley rats shaft fracture and treated with
10 mg/kg/day and 50 mg/kg/day of Jinmu-tang for 14 days.
The damaged rats femurs were isolated and used for tissue
slide specimen. The sliced bone tissue were incubated with
RANK antibody and subjected to IHC. (A) RANK IHC staining
in bone fracture (magnification, x200), (B) IHC score of RANK.
Nor: non treated group, Con: group with bone fracture and vehicle,
Tra: fractured group treated with tramadol (20 mg/kg/day), JIM-L:
fractured group treated with Jinmu-tang (10 mg/kg/day), JM-H:
fractured group treated with Jinmu-tang (50 mg/kg/day), IHC:
immunohistochemistry, RANK: receptor activator of nuclear
factor kappa-p. *Significantly different from normal (p<0.05),
*Significantly different from control (p<0.05), *Significantly
different from control (p<0.01).
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Fig. 7. Sprague Dawley rats shaft fracture and treated with
10 mg/kg/day and 50 mg/kg/day of Jinmu-tang for 14 days.
The damaged rats femurs were isolated and used for tissue
slide specimen. The sliced bone tissue were incubated with
TRAP antibody and subjected to IHC. (A) TRAP IHC staining
in bone fracture (magnification, x200), (B) IHC score of TRAP.
Nor: non treated group, Con: group with bone fracture and vehicle,
Tra: fractured group treated with tramadol (20 mg/kg/day),
IJM-L: fractured group treated with Jinmu-tang (10 mg/kg/day),
JM-H: fractured group treated with Jinmu-tang (50 mg/kg/day),
IHC: immunohistochemistry, TRAP: tartrate resistant acid
phosphatase.
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Fig. 8. Sprague Dawley rats shaft fracture and treated with
10 mg/kg/day and 50 mg/kg/day of Jinmu-tang for 14 days.
The damaged rats femurs were isolated and used for tissue
slide specimen. The sliced bone tissue were incubated with
ALP antibody and subjected to IHC. (A) ALP IHC staining in
bone fracture (magnification, x40), (B) IHC score of ALP. Nor:
non treated group, Con: group with bone fracture and vehicle,
Tra: fractured group treated with tramadol (20 mg/kg/day), JM-L.:
fractured group treated with Jinmu-tang (10 mg/kg/day), JM-H:
fractured group treated with Jinmu-tang (50 mg/kg/day), IHC:
immunohistochemistry, ALP: alkaline phosphatase. *Significantly
different from normal (p<0.05).
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Fig. 9. Sprague Dawley rats shaft fracture and treated with
10 mg/kg/day and 50 mg/kg/day of Jinmu-tang for 14 days.
The damaged rats femurs were isolated and used for tissue
slide specimen. The sliced bone tissue were incubated with
Runx2 antibody and subjected to IHC. (A) Runx2 IHC staining
in bone fracture (magnification, x200), (B) IHC score of Runx2.
Nor: non treated group, Con: group with bone fracture and vehicle,
Tra: fractured group treated with tramadol (20 mg/kg/day), IM-L:
fractured group treated with Jinmu-tang (10 mg/kg/day), JM-H:
fractured group treated with Jinmu-tang (50 mg/kg/day), IHC:
immunohistochemistry, Runx2: runt-related transcription factor 2.
*Significantly different from normal (p<0.01), t*Significantly
different from control (p<0.01).
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Fig. 10. Effect of JM extract on the ALP of serum in femur
fractured rats after 14 days. Sprague Dawley rats had femoral
shaft fracture and treated with 10 mg/kg/day and 50 mg/kg/day
of JM for 14 days. The result were presented by the meantstandard
error of the mean. Nor: non treated group, Con: group with
bone fracture and vehicle, Tra: fractured group treated with
tramadol (20 mg/kg/day), JM-L: fractured group treated with
IM (10 mg/kg/day), JM-H: fractured group treated with JM
(50 mg/kg/day), IM: Jinmu-tang, ALP: alkaline phosphatase.
*Significantly different from normal (p<0.05), 'Significantly
different from control (p<0.05).
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Fig. 11. Effect of JM extract on the ALP of serum in femoral
shaft fracture rats after 28 days. Sprague Dawley rats had
femoral shaft fracture and treated with 10 mg/kg/day and 50
mg/kg/day of JM for 28 days. The result were presented by
the meantstandard error of the mean. Nor: non treated group,
Con: group with bone fracture and vehicle, Tra: fractured group
treated with tramadol (20 mg/kg/day), JM-L: fractured group
treated with JM (10 mg/kg/day), JM-H: fractured group treated
with JM (50 mg/kg/day), IM: Jinmu-tang, ALP: alkaline
phosphatase. *Significantly different from normal (p<0.05).
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Fig. 12. Effect of JM extract on the ALT of serum in femoral
shaft fracture rats after 14 days. Sprague Dawley rats had
femoral shaft fracture and treated with 10 mg/kg/day and 50
mg/kg/day of JM for 14 days. The result were presented by
the meantstandard error of the mean. Nor: non treated group,
Con: group with bone fracture and vehicle, Tra: fractured group
treated with tramadol (20 mg/kg/day), JM-L: fractured group
treated with JM (10 mg/kg/day), JM-H: fractured group treated
with JM (50 mg/kg/day), IM: Jinmu-tang, ALT: alanine
aminotransferase.
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Fig. 13. Effect of JM extract on the ALT of serum in femoral
shaft fracture rats after 28 days. Sprague Dawley rats had
femoral shaft fracture and treated with 10 mg/kg/day and 50
mg/kg/day of JM for 28 days. The result were presented by
the meantstandard error of the mean. Nor: non treated group,
Con: group with bone fracture and vehicle, Tra: fractured group
treated with tramadol (20 mg/kg/day), JM-L: fractured group
treated with JM (10 mg/kg/day), JM-H: fractured group treated
with JM (50 mg/kg/day), IM: Jinmu-tang, ALT: alanine
aminotransferase.
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Fig. 14. Effect of JM extract on the AST of serum in femoral
shaft fracture rats after 14 days. Sprague Dawley rats had
femoral shaft fracture and treated with 10 mg/kg/day and 50
mg/kg/day of JM for 14 days. The result were presented by
the meantstandard error of the mean. Nor: non treated group,
Con: group with bone fracture and vehicle, Tra: fractured group
treated with tramadol (20 mg/kg/day), JM-L: fractured group
treated with JM (10 mg/kg/day), JM-H: fractured group treated
with JM (50 mg/kg/day), IM: Jinmu-tang, AST: aspartate
aminotransferase.
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Fig. 15. Effect of JM extract on the AST of serum in femoral
shaft fracture rats after 28 days. Sprague Dawley rats had
femoral shaft fracture and treated with 10 mg/kg/day and 50
mg/kg/day of JM for 28 days. The result were presented by
the meantstandard error of the mean. Nor: non treated group,
Con: group with bone fracture and vehicle, Tra: fractured group
treated with tramadol (20 mg/kg/day), JM-L: fractured group
treated with JM (10 mg/kg/day), JM-H: fractured group treated
with JM (50 mg/kg/day), IM: Jinmu-tang, AST: aspartate
aminotransferase.
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Fig. 16. Effect of JM extract on the creatinine of serum in
femoral shaft fracture rats after 14 days. Sprague Dawley rats
had femoral shaft fracture and treated with 10 mg/kg/day and
50 mg/kg/day of IM for 14 days. The result were presented by
the meantstandard error of the mean. Nor: non treated group,
Con: group with bone fracture and vehicle, Tra: fractured group
treated with tramadol (20 mg/kg/day), JM-L: fractured group
treated with JM (10 mg/kg/day), JM-H: fractured group treated
with JM (50 mg/kg/day), IM: Jinmu-tang. *Significantly different
from control (p<0.05).
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Fig. 17. Effect of JM extract on the creatinine of serum in
femoral shaft fracture rats after 28 days. Sprague Dawley rats
had femoral shaft fracture and treated with 10 mg/kg/day and
50 mg/kg/day of JM for 28 days. The result were presented
by the meantstandard error of the mean. Nor: non treated group,
Con: group with bone fracture and vehicle, Tra: fractured group
treated with tramadol (20 mg/kg/day), JM-L: fractured group
treated with JM (10 mg/kg/day), JM-H: fractured group treated
with JM (50 mg/kg/day), IM: Jinmu-tang. *Significantly different
from control (p<0.05).
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Fig. 18. Effect of JM extract on the BUN of serum in femoral
shaft fracture rats after 14 days. Sprague Dawley rats had femoral
shaft fracture and treated with 10 mg/kg/day and 50 mg/kg/day
of IM for 14 days. The result were presented by the meantstandard
error of the mean. Nor: non treated group, Con: group with
bone fracture and vehicle, Tra: fractured group treated with
tramadol (20 mg/kg/day), JM-L: fractured group treated with
IM (10 mg/kg/day), JM-H: fractured group treated with JM
(50 mg/kg/day), IM: Jinmu-tang, BUN: blood urea nitrogen.
*Significantly different from normal (p<0.05).
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Fig. 19. Effect of JM extract on the BUN of serum in femoral
shaft fracture rats after 28 days. Sprague Dawley rats had femoral
shaft fracture and treated with 10 mg/kg/day and 50 mg/kg/day
of JM for 28 days. The result were presented by the meantstandard
error of the mean. Nor: non treated group, Con: group with bone
fracture and vehicle, Tra: fractured group treated with tramadol
(20 mg/kg/day), IM-L: fractured group treated with JM (10 mg/kg/day),
JM-H: fractured group treated with JM (50 mg/kg/day), JM:
Jinmu-tang, BUN: blood urea nitrogen.
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Fig. 20. Effect of JM extract on the osteocalcin of serum in
femoral shaft fracture rats after 14 days. Sprague Dawley rats
had femoral shaft fracture and treated with 10 mg/kg/day and
50 mg/kg/day of JM for 14 days. The result were presented
by the meantstandard error of the mean. Nor: non treated group,
Con: group with bone fracture and vehicle, Tra: fractured
group treated with tramadol (20 mg/kg/day), JM-L: fractured
group treated with JM (10 mg/kg/day), JM-H: fractured group
treated with JM (50 mg/kg/day). IM: Jinmu-tang, Gla-OC:
carboxylated-type of osteocalcin. *Significantly different from
normal (p<0.05), 'Significantly different from control (p<0.05).
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Effects of Dioscoreae Rhizoma on Excercise Practice Ability and Blood

Fatigue Variable Factor

Na-Ri Park, K.M.D., Yun-Jin Lee, K.M.D., Eun-Byeol Lee, K.M.D., Doo-Hwa Yang, K.M.D.,

Chang-Hoon Woo, K.M.D., Hee-Duk An, K.M.D.

Department of Rehabilitation Medicine of Korean Medicine, College of Korean Medicine, Daegu Haany University

Objectives In this study, we analyzed the effect of Dioscoreae Rhizoma on exercise
practice ability and blood fatigue variable factor in the forced swimming test.

Methods Male mice were divided into four group. Mice were administrated with sal-
ine, Discorae Rhizoma extracted by water (DRW), Discorae Rhizoma extracted by 30%
ethanol (DRE), red ginseng (RG), orally once per day, for 1 week. Exercise perform-
ance was evaluated by exhaustive swimming time and weights. Glycogen contents of
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liver and soleus muscle were measured at the end of the experiment. In addition, the
biochemical parameters such as asparate aminotransferase (AST), alanine amino-

transferase (ALT), blood urea nitrogen, creatine, lactate dehydrogenase (LDH), ammonia,
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triglycerides (TG), total cholesterol (TC) and free fatty acid (FFA) were analyzed.
Results Both DRW and DRE showed an improvement of swimming endurance com-
pared with control group. Levels of ALT, ammonia, TG, TC and FFA were significantly
decreased in both DRW and DRE compared with control group. Levels of AST, Creatine
were significantly reduced in DRE group compared with control group. Moreover LDH
showed only a tendency to increase in the DRW and DRE groups.

Conclusions In summary, the present study showed that Dioscoreae Rhizoma im-
proved in physical fatigue and exercise practice ability and DRE improved the superior
than those of DRW. (J Korean Med Rehabil 2020;30(2):37-46)

Key words Dioscoreae Rhizoma, Exercise practice ability, Forced swimming test,
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111%&(Dioscoreae Rhizoma)& W3EZHQ] #igsE = ot
UE G52 MilEE, e, MEhmelth o= i
= A3 fd, AE7F 2HA AY gE= % 713
9 A=ol 842 F AP,

Akeko] t3EARQ1 eFg] A4 E-2 Batasin I, I, I, steroid
saponin®! dioscin®]™ 7]|E} saponin, tannin, polyphenol
Z 3 amino acid ¥ = arabinose, thamnose &
AP, o] HAREL WA ol 2g3te] 53] A&
% TRl dioscorine allergenO. &2 218, WY A|E
ols S, =k AHolAe] g a0, W
gz g, dunk a9 FAHEA AN 2R,
g% JAY, i Vel #ek A Fol 21

= O
1. M=
1) 2fTH
2 Agol| ARS8 Aok §7]gHeFa(Daegu, Korea)
oMM FUS AL AotAR el gt kAol &
Ak ZTE ARSI

6% 2] 34 ICR mouse (Dachanbiolink, Eumseong,
Korea)E 33410} B3 v @AE(FAYA 37} Samyang

Corporation, Seoul, Korea)& 83| 3gdla, 157+ 4
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314 37 (conventional system; =5 2242°C, 555 55+5%,
1241%} light-dark cycle =71)oll H-aA1Z1 & Ag Ab
B3tt FEAYY &3, A5HE B HE
BE2Q A E Hst 7Yt FEATE
298] (Institutional Animal Care and Use Committee:
IACUC)®| +%1& RUTH5<I™S: DHU2019-109).

3) Alef

B A& o) AR asparate aminotransferase (AST), ala-
nine aminotransferase (ALT), blood urea nitrogen (BUN),
ammonia, triglycerides (TG), total cholesterol (TC) assay
kit= oF:HAI2KSeoul, Korea)ollA FAsIATE 12T gly-
cogen, creatine, free fatty acid (FFA) assay kit Bio Vision,
Inc. (Milpitas, CA, USA)°lA] T-U3FR LM, lactate de-
hydrogenase (LDH) assay kit Sigma-Aldrich, Co. (St.
Louis, MO, USA)olA TU3F3 3L D-lactate assay kit
Bio Vision, Inc.ollA] T-Y3IA T

4) 717

£ Ao A" 771e ERF=71(DWT-1800T;
Daewoong Bio, Hwaseong, Korea), rotary vacuum evap-
orator (Buchi B-480, Flawil, Switzerland), &271%7]
(FD5508; Iishinbiobase, Dongducheon, Korea), deep-freezer
(Sanyo Co., Osaka, Japan), vortex mixer, §7114-U4]
#£2]7](Megal 7R; Hanil Scientific Inc., Gimpo, Korea)
52 AESIgT.
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o nke-2 HFo| 5% FA s e A
of 2o} IAGATN L A S AFH I Y =
T=E 20~22°CE FAIBFA . v ASolles EollA
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A1 18,000 xg. 2 1083F YA EE st Yroizl 42
A& AHgSHT 24 525 L% ZF AP 53t
31 hydrolysis buffer2 &3S 50

drolysis enzyme 2 pL& 273 § ‘g0l 4] 3021t WA
33T}, Development buffer 46 pL, development enzyme
mix 2 pL, oxired probe 2 uLE 47¢] THE reaction mix
50 uL— H7vsle] A2ollA 30837 WA 5 570 nm

A FFEE =A5192 Y standard 22 o] &3}

< 3 dAlE st @3S Atk
Tt 7150l vRlE GEe gotiy] 98k AST, ALTE
AR oH A 715 vXE YIS dotrr] flst
o BUNS SA3I0tE 8% 92 840 #Hd I
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creatine, ammonia, LDH, D-lactate, TG,

3. SAIXE

EE X+ meantstandard deviation= 3EAISHS S
™, SPSS program for windows version 22 (SPSS Inc.,
Chicago, IL, USA)E AH8-3} one-way analysis of var-
iancedlH L, 2+ AT Abele] #2942 Duncan®] T

A

=
TR AR AABH p<0.05 FEelA st

O O
Aok
75.31]-»»»
1. ZHI=GEo +=F7sSAZE 24

day) $-2] Z3A|
A3E v
FoFoA 971

& Fof AIE (0 day) T 5L
TAHREHAAN YIS

Be 0 thETE AT BE

4%t

SAIZe] F7FEE BoFAth(Fig. 1), tizTe] 971
A7 Hlwste] RG-S 6.279), DRW-S 12.56H],
DRET2 14.04817} 271500} frejahx] ebadt(Fig. 2).

2.7ty

- =<

7HR012 22|24 e
b ez RS AT 2.2340.66 1g/ul, RG-
3.54+1.16 pg/uL, DRWi 3.75:1.72 pg/uL, DRET
3.83+2.22 pg/uLE YeRgTE 7] ezl e
DRW# DRETIA o3k 5715 BT
7|2 S22 P iR 0.56+0.20 pg/pl,
RG 0.92+0.26 18/pL, DRWA 0.70+0.22 g/uL, DRE
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Fig. 1. Comparative analysis of the swimming possible time
associated with drug treatment on the forced swimming test
in mice. Each data value is the meantstandard deviation
(n=10). Control: distilled water treated group, RG: red ginseng
500 mg/kg treated group, DRW: Dioscoreae Rhizoma extracted
by water 500 mg/kg treated group, DRE: Dioscoreae Rhizoma
extracted by 30% ethanol 500 mg/kg treated group.
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Fig. 2. Comparative analysis of the swimming possible time
on the forced swimming test in mice. The ratios of the swimming
possible time between the groups are expressed relative to
those of Control (represented as 1). The swimming possible
time was measured at 0 and 7 days of drug administration. Each
data value is the meantstandard deviation (n=10). Control:
distilled water treated group, RG: red ginseng 500 mg/kg
treated group, DRW: Dioscoreae Rhizoma extracted by water
500 mg/kg treated group, DRE: Dioscoreae Rhizoma extracted
by 30% ethanol 500 mg/kg treated group.
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Fig. 3. Glycogen level on the mouse liver and soleus muscle. Each data value is the mean+standard deviation (n=10). Control:
distilled water treated group, RG: red ginseng 500 mg/kg treated group, DRW: Dioscoreae Rhizoma extracted by water 500 mg/kg
treated group, DRE: Dioscoreae Rhizoma extracted by 30% ethanol 500 mg/kg treated group. Different letter indicate significant
differences between groups (p<0.05) as determined by one-way analysis of variance followed by Duncan's multiple range test.

T 0.72+0.34 pg/uLE JeR} 71 2o 2124 §
gZo RGTEAA FoskA =718y DRWE# DRE
oA TR /12432 fiithFig. 3).

3. 2t 710 O|xl= B

AST F2= Ul 37.71+15.42 TUL, RG 29.21£10.53
IU/L, DRW+ 27.19+11.89 TU/L, DRE< 23.81+13.71 TU/L
2 Yeh DRET] thzatoll Bls] #-28kA 243k
ALT X & 6.94+1.85 TU/L, RGA* 5.32+1.58 TU/L,

40 ] Korean Med Rehabil 2020;30(2):37-46.

DRW+T" 4.83+2.25 IU/L, DRET 4.60+1.46 TU/LE JER}
273 giujste] 2E oA f2lido] ANTHFig. 4).

4. L8 71s0l Olxl= 3

BUN 2]+ thZT 18.28+0.77 mg/dL, RGT* 17.75+
0.78 mg/dL, DRW+* 17.06+1.18 mg/dL, 12|31 DRE*
18.33+0.63 mg/dLE UEI} DRWo] tlZEtel H]3|
Al BAaA T DRETS 28 27} itk
(Fig. 5).
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Fig. 4. AST and ALT level for liver function. Each data value is the meantstandard deviation (n=10). Control: distilled water
treated group, RG: red ginseng 500 mg/kg treated group, DRW: Dioscoreae Rhizoma extracted by water 500 mg/kg treated
group, DRE: Dioscoreae Rhizoma extracted by 30% ethanol 500 mg/kg treated group, AST: asparate aminotransferase, ALT:
alanine aminotransferase. Different letter indicate significant differences between groups (p<0.05) as determined by one-way

analysis of variance followed by Duncan's multiple range test.
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Fig. 5. BUN level for kidney function. Each data value is the
meantstandard deviation (n=10). Control: distilled water treated
group, RG: red ginseng 500 mg/kg treated group, DRW: Dioscoreae
Rhizoma extracted by water 500 mg/kg treated group, DRE:
Dioscoreae Rhizoma extracted by 30% ethanol 500 mg/kg
treated group, BUN: blood urea nitrogen. Different letter indicate
significant differences between groups (p<0.05) as determined
by one-way analysis of variance followed by Duncan's multiple
range test.

5. ¥% I|2 QA0 0|X|= gk
1) Creatine $=X|

E3 W creatine X thZ&T 0.61+0.10 nmol/uL,
RGT 0.46£0.08 nmol/uL, DRW<Z 0.53+0.08 nmol/uL,
DRET 0.5120.08 nmol/uLE UEh} th=ztoll B8} DRE
oA fFolsHAl ZHAeFAth(Fig. 6).

2) Ammonia $=X|

ot} FX= t2F 134.1318.05 ug/dL, RGT

0.8

0.6 b
0.4 -
0.2 A

0

Control DRE

Creatine level (nmol/ul)

Fig. 6. Serum creatine level. Each data value is the meantstandard
deviation (n=10). Control: distilled water treated group, RG: red
ginseng 500 mg/kg treated group, DRW: Dioscoreae Rhizoma
extracted by water 500 mg/kg treated group, DRE: Dioscoreae
Rhizoma extracted by 30% ethanol 500 mg/kg treated group.
Different letter indicate significant differences between groups
(p<0.05) as determined by one-way analysis of variance
followed by Duncan's multiple range test.

109.87+20.78 ug/dL, DRW1T 116.83+7.20 ug/dL, DRE"
114.78+9.01 ug/dLE YER} DRW-3 DRET|A] Tt
Ztoll mls) felskAl ZHAsHthFig. 7).

3) LDH £=X]|

LDH X& &7 11.96+2.41 mU/mL, RGT 9.24+
1.70 mU/mL, DRW+ 11.89+1.93 mU/mL, DRE 14.00+
5.24 mU/mLE YERgou Fo]gk 2bol= fIlth(Fig. 8).

4) D-lactate S&

¥4 W D-lactate F5+ 2 1.07+0.04 nmol/uL,
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Fig. 7. Serum ammonia level. Each data value is the meantstandard
deviation (n=10). Control: distilled water treated group, RG: red
ginseng 500 mg/kg treated group, DRW: Dioscoreae Rhizoma
extracted by water 500 mg/kg treated group, DRE: Dioscoreae
Rhizoma extracted by 30% ethanol 500 mg/kg treated group.
Different letter indicate significant differences between groups
(p<0.05) as determined by one-way analysis of variance followed
by Duncan's multiple range test.

18 4

15 4

12 4
6
1
0

Control

(mu/mL)

Lactate dehydrogenase level

Fig. 8. Serum lactate dehydrogenase level. Each data value is
the meantstandard deviation (n=10). Control: distilled water
treated group, RG: red ginseng 500 mg/kg treated group, DRW:
Dioscoreae Rhizoma extracted by water 500 mg/kg treated
group, DRE: Dioscoreae Rhizoma extracted by 30% ethanol
500 mg/kg treated group. Different letter indicate significant
differences between groups (p<0.05) as determined by one-way
analysis of variance followed by Duncan's multiple range test.

RGT 1.07+0.04 nmol/uL, DRW< 1.02+0.11 nmol/uL,
DRET 0.930.17 nmol/uL 2 VR tlZol| B13] DRE
ToAlA FolsiAl FaskAThFig. 9).

5) 8% TG, TC, FFA &t

A U TG ¥g= U= 91.34+13.57 mg/dL, RGT*
70.08+21.51 mg/dL, DRW 73.61£16.69 mg/dL, DRET
71.56+15.24 mg/dLO 2 YR} B ol A oA 2+
23T

A ) TC ¥H3k= =T 110.32+14.43 mg/dL, RGT
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Fig. 9. Serum D-lactate level. Each data value is the meantstandard
deviation (n=10). Control: distilled water treated group, RG: red
ginseng 500 mg/kg treated group, DRW: Dioscoreae Rhizoma
extracted by water 500 mg/kg treated group, DRE: Dioscoreae
Rhizoma extracted by 30% ethanol 500 mg/kg treated group.
Different letter indicate significant differences between groups
(p<0.05) as determined by one-way analysis of variance followed
by Duncan's multiple range test.

100.00+12.76 mg/dL, DRW<* 94.60+5.22 mg/dL, DRE
T 92.14£8.82 mg/dLE YERY T 23} vlulste] 25
frefsiAl ZHastath

2 U] FFA 3= Z&7 0.65+0.10 nmol/pL, RGT
0.48+0.08 nmol/uL, DRWZ 0.52+0.08 nmol/uL, DRE
0.50£0.11 nmol/uLE Yeh} tiz73} nlasle] RE &
ol A frelstAl A3k thFig. 10).
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13 U do] A= HA Fiko] FHEE=
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o] pH 24| FEXa A= &4 Akar) wol &
Aste] AA U 25 2 A7) E4& FEITP. 0|2
A3 AU At 2do] FEA7] vl T2}
A 749 S2HEQ A5 52 ogo] FasitHY. vl

ol A= v T 22t 80% A=Y} o]E X 53shr] Y3l
TRARAIY SHeF HEA] 22 TijkERl X SE o] g3t
tka soH?,

gE-S vlatol] &3l thdA 2RO = nf e o}
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Fig. 10. Serum triglyceride, total cholesterol and free fatty acid level. Each data value is the meantstandard deviation (n=10).
Control: distilled water treated group, RG: red ginseng 500 mg/kg treated group, DRW: Dioscoreae Rhizoma extracted by water
500 mg/kg treated group, DRE: Dioscoreae Rhizoma extracted by 30% ethanol 500 mg/kg treated group. Different letter indicate
significant differences between groups (p<0.05) as determined by one-way analysis of variance followed by Duncan's multiple

range test.
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F7H EF5E S A flete] Al etk
oA FH7FsAIRMS S48tR o dzxa vlast
o e ofE FowolA F37Fs ARl STk o™
1 % DREwOA F=d7FsAIRe] 71 S718kt o]
AE T3l AteF FEE] &eTdeY 53 a9
& g UAHFigs. 1, 2)

flo

AAHR] 3|27} oA HH &5 F odluA] F=
zHstAl "ok 53] e d2H-E(glycolysis)e]
3 250l AE | ZAlel ol ofluA] A
QA% o8 7Fse Ao g BREe 1 e AH

> | FEFe mE 5 AT, mEpA] 4k
3 U GIE dotrr] fla) 1tellAe] SR
ks =431 o™ DRETZ DRW-ol A 2] 3t
7V Bo guRo] Ayt s Ao AAEIATH
g iRk 2ol A 2824 e 243 239 RG
Toll A el gk S7HE Holal DRET ¥ DRW ol A=
Z7kehe AT ARH T FoAe YEUA %49
o}, o= HlwA Wz Qe TR ZoA e & 3
EEE 3rishr] YeiMe 2 AlztdA 53 vlg-
2~53} vl glojof st Y7 FsAIRe] 242 Gk
o e At vyeA X3 Ao E HRItHFig. 3).

Fof ofFo] A A& S35 olry] 95k
7t 71%5S Hkg3h= ASTSF ALTYE ERISHATE AST+
DRETOIATE 5213 714 B o ALTE & &
oA Foldt TAE HIKFig. 4). AT R 3 3t
M| ER7}F A E O] oFE FoE IgH ALTS}F AST
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2] FUTHFig. 5). o]l It Aol Al bF oFE
= ¢ T U

Creatine-> A174%} 1ol A AP == & 4= oy
AZ AMEE DL creatine> 5 Uloll F#lolEQI4ke]
FHE EASHA Hed A &5 & %5 creatine
kinaseZ} ZF8-3) creatineo] FTPFD. webA 9= &3

= 2318 A9 creatine kinase Ao Eo{ELL o]F

i
ok
23
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creatine®] ko] Hojzith o|F &RIs}7] Ay
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Row ey Hlwate] BE FoA Foskl A
st o2 a7t S-S & 7 UUKFig. 7).
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Objectives The purpose of this study is to evaluate the bone healing effect of
Dohongsamul-tang (Taohongsiwu-tang, DH) on femur fractured mice.

Methods Mice were randomly divided into 4 groups (naive, control, positive control
and DH). All groups except naive group were subjected to bone fracture on both hind
limb femurs. Naive group received no treatment at all. Control group was fed with nor-
mal saline, and positive control group was orally medicated with tramadol. DH-treated
group was orally medicated with DH. We analysed the levels of BMP2, COX2, ColZ2al,
Sox9, RunxZ2, and Osterixgenes on 3, 7 and 14 days after fracture. Alkaline phospha-
tase, aspartate aminotransferase, alanine aminotransferase, blood urea nitrogen, cre—-
atinine, total cholesterol, and triglyceride levels were measured for safety assessment.
Results In morphological, histological analysis, callus formation process of DH-treat-
ed group was faster than the control group. BMP2, Sox9 gene expression were sig—
nificantly increased at 7 days after fracture compared to the control group. COX2,
ColZaTl gene expression were significantly increased at 14 days after fracture com—
pared to the control group. Total cholesterol was significantly increased by DH at 3
days. Triglyceride was significantly decreased by DH at 3, 7 days after fracture com—
pared to the control group.

Conclusions Dohongsamul-tang promoted bone healing process after fracture by
stimulating the bone regeneration factors. And DH shows no hepatotoxicity, neph-
rotoxicity and serum lipid abnormality. In conclusion, it seems that DH helps to pro-
mote fracture regeneration after bone fracture by regulating gene expressions related
to bone repair. (J Korean Med Rehabil 2020;30(2):47-66)

Key words Korean traditional medicine, Bone fractures, Fracture healing, Gene ex-
pression, Toxicity tests
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Z A9 79 B2t 12413F light-dark cycle 7ol
=S T Ao AHESITE B AT sEAE
A3 BE AR g e daEdd)e] <

Q1S Wol P THsU™S: DIUARB2018-013).
RSN

PRELPUPI% (Dohongsamul-tang, DH)2] kA T4
<<BERGESVS AR SHATE B, R, B, R
g 15, fIIES 6)Y3] B(Daegu, Korea)oll A ¢
sto] Z4zF 2:2:2:1:1:19] HI&2 T3 TH(Table 1).

2. Bt

1) UM ==

PRELIUIEG = F=317] <ol 23 e ek 12 ¢
o 1.5 Lo /IS Y -8 F87|(Naju, Korea)S
o]-g3te] oF 241Xt FRF A =351 th Whatman No.

2 filter (Maidstone, UK)Z IS ojd}sl] g0 FE2
AETHS 23k Rotary evaporator (Buchi, Flawil,
Switzerland) & ©]-&3) 70°Col|A] o Y-S 7IQF5H3 &
A Ax3t] 112 g9 ARELS o] FEREEL
15.6% Atk B2 -80°Cell &3] sl om A
83t7] A AR M8t 045 m THE AE H
AHg-3taAth

A FE A Avertin (Sigma Aldrich, St. Louis, MO,
USA) 300 mg/kgs E7F W FASH miHstar, v &
oo g8 AATAUTE. =22 ‘Bonnarens and Einhorn’
Vel wiel AEFEe] Stk E HH T f 1

Table I. The Herbal Composition of Dohongsamul-tang

Herb name Amount
(®
Semen of Prunus persica (L.) Batsch 8
Radix of Angelica gigas 8
Radix of Rehmannia glutinosa (Gaertner) DC 8
Radix of Paeonia lactiflora Pall. 4
Rhizome of Ligusticum officinale (Makino) Kitag. 4
Flower of Carthamus tinctorius L. 4
Total amount 36
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= uiEstor dET 4 S5 s 4
ok zFe 6ork & vt 2 $ 19, 39, 59,
79, 102, 140l 2t 10mk] Y AAbsksde: A thx
T APTH(DHT)S 27F 18veld wiGstal =4
39, 79, 140l 7} evtel ) AAskit A 9
e

B

< AFY AdsE dET =4 &3S e
3ES Q3 U HE5(3x10 mn) o2 FH HJE xX|
St %

AR = 7:?9}‘:]'. Ay e 24s e &
o QH 1Y 13] IA ARt 7 Tt
iz A dTE A7 Fostal, HE x>
AAollA &%, 24 52 = F UTARE 8=
tramadol (20 mg/kg; Sigma Aldrich)& Foisle] B35S
A7) 1AL SHHT. A P-E DH (160 ng/kg)E A
iy

4) 2%(bone marrow) 22|
=45 53 H /‘e”@%%—% K| Apste] Aol AR
A 55 X|Akslr] 9180 o)
2] Al9F(glass chamber)ll 5= ¥l
w7hA] of 1248 A= WAsATh XA
FFEZEYH S5 EY3lax A dER

=

s Gl BT ¥ 7

.{

23 Alo]Ae] 3 ml F=AF|(Korea Vaccine, Ansan, Korea)S
X85} Dulbecco’s modified Eagle’s medium (DMEM)
A vjFel S doj Yol &5 EE8ith FAVIE
ARl “é—/F ZA& 9wl AAE o H iHESke
AEZES shhy Eelstth 70 me] o 3}7](strainer)
(BD Biosciences, San Jose, CA, USA)Z A7 £qof
2 AA7] L W 205 AASIHY 522 B

AF£-3F DMEM |2 2 A317] 9130 1,500 rpmol| A1
58 Zob AABFE ASNS A AT

5) Total RNA &

AAE ZgolA T T
1 A FEZRE A" Z5A3) phosphate-
buffered saline (PBS) 10 ml & ¥ I &S] NEE
FoF H 1,500 rpmoll A 57 St DAl EElskal 45
< AAsI M|Z3FAT). Easy Blue (iNtRON, Seongnam,
Korea) 0.5 ml & o} Q= &A1 75t E2A
oA Z MEE Zolt) FEZEE 100 pLE lysis
H F5AE 4‘1"“01] 231 vortex & ©]-83t] fAo| Z
0] =2 a3 13,000 rpm, 4°ColA] 1532 Fot 9
A B o1% A5 200 uLE AEE FHO
%71 % 200 pLe] isopropanolS 7}kl FHE 4~53]
FlotE FHFo] &0l & 4o|=F 3 F 10 5t

RNAE thea} o] %

ofe

A2 A AETE Total RNAE HAAI7]7] 913
13,000 rpm, 4°Coll 105 B¢ %gag]g T A= xﬂ
At HAH RNAE 531901, o]& 75% ol&t

1 ml& 7}3) Bele Aol ‘r}—% %¢%ﬁ Zﬂﬂo}oi

o} dZS 2 2 5 20~50 plo] DEPC water (Invitrogen,
Carlsbad, CA, USA)Z 37}5] RNAS ST

6) Complementary DNA &4

HoJzl RNAE NanoDrop 2000 (Thermo Fisher Scientific,
Warrington, UK) 2.2 A&} 200 ng/uL=Z 9511 easy
cDNA synthesis kit (NanoHelix, Daejeon, Korea)< ©]-&
3lod T3 2ol cDNAS /43I TE RNA 8 5 1L,
Oligo-d(T) 1 pL, DEPC water 9 uLE 23l 537 65°C
oA HEEAIZ] 5 A O]'O]/\oﬂ A8kt FHo|

nlg] vhEo] FUE A &
4 pLART enzyme mix 1 pL)Q Zy 5 LA YAt 50°ColA]
4032, 70°CoIA] 1023t RE--A1A cDNA < 58}
Ak

= (5x RT reaction mix

7) Real-time polymerase chain reaction (real-time
PCR)

IS 343l

DH7} &= 39| thafgt TAlol wA)=
st7] el ERA|EZS 2ol Hdh= BMP2, Sox9,
Runx2, Osterix'V, 9= w3 2 A x| Halo] &
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ofsh= cox2', A& Aol Ld3H= Col2al™ fr
HAAE AAst B2 st o] fAEe]
S Z4317] $138k power SYBR green PCR master mix
(Thermo Fisher Scientific)s ©]-8g AAIZE A& PCR
(real-time PCR)S AA15F9t}. 7171 QuantStudio™ 3
real time PCR system (Thermo Fisher Scientific)S AH&-
SF ) A Ake] PCR 4HE =71= 100 bp W92 A%
3+ AL, melting temperature (Tm) #% 60°C F-9.
C)#1Q15}I ) Real-time PCR W3-8 913l & 20 ul Woll
1322 3143k ¢DNA 2 pL$} 10 pL2] 2X SYBR mix,
primer= Z+ZF 10 pmol/pLe] =2 0.3 uL? #7183

i, YHAE SRR AT B 842 PCR F
= A= e 2o FF cycle 40 cycles= 4
AIBFATE Hot startE #1381 95°CollM 102, S5 &
ol A 1 4d(denaturation)= 95°CollA] 153, 3} (annealing)
S 60°CollA] 60, 217 (extension)S 72°ColA 30% &
QF HHE3}H Z} cycle®] extension $-o] EF Fho] 7%
FHAtE BE cycle &5 F primer?] S04 &A1& 25|
melting curve 42 Al&Y3FA T ZAF}= real-time PCR
Instrument software (Thermo Fisher Scientific)Z 233}
K Table II).

o = —=
Pyre 100k, a2, 3 EE gL 2
7 ertely YAEE AN F EHY EBS £

AR Z stk

A AT F, 10% paraformaldehydel] 15FY5<¢ 71 =
As 13T 1 AgH 228 & A E(processing)
H8E& A vlepAe] Zrj(embedding)dt & et £
25 4 m FAZ ¥ (cutting) 3] A H(section)S Tt
=3 gyleld 3 Weigert' s iron hematoxylin ¥4 -&

B2 A3tk M 3 0.02% fast green 54, 1% ace-
tic aced 10Z, 0.1% Safranin O 52| A2 74& A
Z ARG 1 oL g4, AHAAHE AA cover glass
E 91 sttt Aol == 40v 9] vl &=
AloF &@w]7(bright field microscope; Nikon, Tokyo, Japan)
2 At

[n

10) Transforming growth factor-81 (TGF-81)
immunohistochemistry

A AESEEREH 4SS U &% Sine
5 AEsta dE=s AL e IS2AE

A AT F, 10% paraformaldehydel] 15795+ F7F =
A5 vASIY. 14" 224S 22X (processing)
Ig-& AA vhdol Zuli(embedding) 3 F vt &
£S5 4 /m FAE 9P (cutting)dte] A ¥H(section)= RF
1 2, s AA SRTEE AESATL
W14 peroxidase] &35 flo7] 213l peroxide block-
ing (DAKO, Glostrup, Denmark)< -4 1083t A
2l3l3th PBSE 23] MlA F anti-TGF beta-1 antibody
(Dilution 1:100; Abcam, Cambridge, UK)E 4°CollA] over

Table IL Nucleotide Sequences of Primers for Real-time Polymerase Chain Reaction

Primer sequences

Gene

Forward Reverse
mBMP2 CACACADIGACACACCAACC CAAAGACCTGCTAATCCTCAC
mCOX2 CAGACAACATAAACTGCGCCTT GATACACCTCTCCACCAATGACC
mCol2al ACTDITAAAGTDIDICAAGAC CCACACCAAATTCCTGTTCA
mSox9 GADICCACDIAACAGACTCA CAGCGCCTTGAAGATAGCATT
mRunx2 ADIGACTATDICGTCAAACA DICTCACGTCGCTCATCTT
mOsx CGCTTTGTGCCTTTGAAAT CCGTCAACGACGTTATGC
mGAPDH CCCATCACCATCTTCCADIAGC CCAGTGAGCTTCCCGTTCAGC
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BesTupso] =8 Q3o ujx= A A ’

night 5+ BES-A1Z] 3 wash buffer (DAKO)Z A 3}aL 7‘__2-:11]-» »»
envision+rabbit & & 307F HESAIATE HES- & HEE-8

B2 wash buffer= A|2}3}31, DAB (3,3-diaminobenzidine 1. 2X 29| 3=t
tetrahydrochloride) 0.2 oF 3837t QrAISIQ ), WAy & = o
5 1) YENSHA Hat

T2 F3l8kal Mayer hematoxylin®. 2 thx G4 &
FEE AlFst Fe @A AlRS AAT H gEE Z4S FE 45 EolA 24 L
IS AA cover glassE R FYstE =4 o] 455 AAS A tEES Felske] wo Yehd
Sofo| T 40819 WiE&E WAJoF @rHoE HEe} =4 FAESIE SUoE stk = 2T 3¢
Atk < #zd DHOlA = tEE M shaft)oll =29 9
o] YEFtHFigs. 1, 2). 7¢ ¥ #2154 w DHT

11) €% 22 ; =4E o] b= /A= o, thEE —lﬁﬁ«]
= = 15

e AdEsEo Al AR AP H 2H ol Yehd= ZHAIE AATHFIg. 2). 10€, 14<
ethylenediaminetetraacetic acid’} £¢1 & BD vacu- RIS o tzate =4 —r-r]-/] ol ‘/]'E]"/]' A
tainer tube (BD, Franklin Lakes, NJ, USA)°ll ¥l 7} o] BFovt =4 dHol &A% FEHUtk DHT
Al &5 §°—’1‘ SLE AAEA. °o]F 1,500 rpmell =4E Y99S FEY 7= JAAT q]z:h‘*} °o“ o
A 1027t LARERE § d5dS FHot @42 SR Zrol vl FE8HA S7HE 7hE(callus) & <
=8 UATH(Fig. 2).

12) FUMsSHE 2A 2) RS H3}

APFE=2H By @S A8t A4 € =4 249 e st = 72 1, 3,5, 7,
HAseA EAE FREATE SN BAS 10, 14 3o =4

ZAE &efo|=2 THE H safranin
$5ked COBAS 8000 C702 analyzer (Roche Diagnostic 0% A5ty dnAo g AFs Tt =4 3 3¢7t
System, Basel, Switzerland)E ARS8}t A9k Roche
Diagnostics (Basel, Switzerland)E AH8-3}9 T Alkaline
phosphatase (ALP), aspartate aminotransferase (AST),

alanine aminotransferase (ALT)+< colorimetry ZAPH-S
0]-83}% 31, blood urea nitrogen (BUN)-2 kinetic test,
creatinine= Jaffe¥, total cholesterol®} triglyceride=
enzymatic colorimetry AAPH-S ]8T

(LI |

3. 84 &4

EE A% A3+= meantstandard error of the mean
2 7155 %lon, SAAE= GraphPad Prism 5 2271
2 (GraphPad Software, Inc., San Diego, CA, USA)=- ©]
23193, unpaired T-testZ 5243 SR patel
0.05 H|RER1 750l BAF SR Feojido] tkal ST

v)

Fig. 1. Bone regeneration in femoral shaft fracture-induced
mice on 1, 3, 5, 7, 10 and 14 days after bone fracture. The
damaged femur was isolated by removing the muscles around
the bone and investigated by gross examination. Yellow circle
indicates the damaged bone region.

www.e-jkmr.org 51



Fig. 2. Effect of Dohongsamul-tang on bone regeneration in femoral shaft fracture-induced mice model on 3, 7 and 14 days after
bone fracture. C57/BL6 mice had femoral shaft fracture and treated with 160 mg/kg/day of Dohongsamul-tang for 3 (A), 7 (B)
and 14 (C) days. The damaged femur was isolated by removing the muscles around the bone and investigated by gross examination.
Yellow circle indicates the damaged bone region. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra:
fractured group treated with tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day).

A & Ao = 58 Hsrt =R gtk 5Y
Zo] F2A 9o Yeht= A=A 3 (chondrocyte)
o] oFF AR Ao] BEEAT o] F - 7Y
HA=(cartilage)o] oFF AAPHWA =HxZ {34
A% =2 Feo] w3 vepr] Al S 109
FHE dZo] e FHEIL ASAES] g
SHAl Skl o 14 $oll= AEAM2e) Aol
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o) o7 Frkstal EHEFY fadol Yehr] AlZst
9 KFig. 3).

=4 L3 7 o 2HxA
7 =o] il 1

=40 93l &5 22 o] A UTHFig. 4). 7€ &
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Fig. 3. The histological analysis of bone fracture process with
safranin O staining. The femurs were isolated from mice on
the indicated day after bone fracture, and used for tissue slide
specimen. The sliced bone tissue were stained with safranin
O. Arrows indicate bone fracture lesions.

Naive Con Tra DH

Fig. 5. The histological analysis of bone fracture process with
safranin O staining on 7 days after bone fracture. C57/BL6
mice had femoral shaft fracture and treated with 160 mg/kg/day
of Dohongsamul-tang for 7 days. The damaged mice femurs
were isolated and used for tissue slide specimen. The sliced
bone tissue were stained with safranin O (magnification, x40).
Arrow heads indicate chondrocytes. Naive: non-treated mice,
Con: fractured group treated with normal saline, Tra: fractured
group treated with tramadol (20 mg/kg/day), DH: fractured group
treated with Dohongsamul-tang (160 mg/kg/day).

9 4 WRME FASHA F7IeE AZH L
A HFig. 5). T4 14Y 3 FHEXZFS QIS
A} tzollA] A FYo] FuiEo Jon A=
AZ7F S25 e AE FEE 5 A 2z 2
Z(woven bone)°] THE7|E AT DHTAAE A
Z9o] Ao Z Ao oJH3] tre] AFAE
Eo| & #Z=AKFig. 6).

Fig. 4. The histological analysis of bone fracture process with 3) X XX HOO|M WAL= TGF-81 Hg}
safranin O staining on 3 days after bone fracture. C57/BL6

mice had femoral shaft fracture and treated with 160 mg/kg/day ZA I A7t Ao = TGF-p1 o] gL 3ols}
of Dohongsamul-tang for 3 days. The damaged mice femurs - _ B
were isolated and used for tissue slide specimen. The sliced Iz =d 240 Uik TGF'BIQI Aoz dAe AF
bone tissue were stained with safranin O (magnification, x40). ST =2 59 39 Fo) IFYYelA TGF-plo]
Naive: non-treated mice, Con: fractured group treated with _ L - .

normal saline, Tra: fractured group treated with tramadol (20 B4 S7Fsh= Zlo] AT, 109 F5-E TGF-p1
mg/kg/day), DH: fractured group treated with Dohongsamul-tang £ = M EE0] ATN T} FE BXESH= FLo|A

(160 mg/kg/day).
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Fig. 6. The histological analysis of bone fracture process with
safranin O staining on 14 days after bone fracture. C57/BL6
mice had femoral shaft fracture and treated with 160 mg/kg/day
of Dohongsamul-tang for 14 days. The damaged mice femurs
were isolated and used for tissue slide specimen. The sliced bone
tissue were stained with safranin O (magnification, x40). Asterisks
indicate woven bone, arrow heads indicate chondrocytes, yellow
arrows indicate cartilage. Naive: non-treated mice, Con: fractured
group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with
Dohongsamul-tang (160 mg/kg/day).

A GAlE = FHo] Frkeke Zlo] WEEATKFig. 7).

Td fi 39 Fo) T x2S HwstS v DH
oA TGF-p1S HdsH= F2o] Ao Fa= ] At
CiFig. 8). 74 & ZHZAol| A UAE+= TGF-p1S &
23 A3} DHolA TGF-p1S Hdsh= AEE0] =
7Feh= o] #EEATE TGF-B1-S HHsH= AL ES
TE dA=AMEEe] Ui dYol A tHFig. 9).
=24 149 T TAXAS IRIZ A x2S X3S
o ZA-o| dojt s B FeloA EAsiA
Z7Fe TGF-p1 HdS 1T + AUt E3] DHT
oA FAstA F713F TGF-pl LA ZEC] FEAHS)
thFig. 10).
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Fig. 7. TGF-B1 immunohistochemistry staining in bone fracture.
The damaged mice femurs were isolated and used for tissue
slide specimen. The sliced bone tissue were incubated with
TGF-B1 antibody and subjected to immunohistochemistry. TGF-
B1: transforming growth factor-p1.

Naive

Fig. 8. TGF-B1 immunohistochemistry staining in bone fracture
on 3 days after bone fracture. C57/BL6 mice had femoral shaft
fracture and treated with 160 mg/kg/day of Dohongsamul-tang
for 3 days. The damaged mice femurs were isolated and used
for tissue slide specimen. The sliced bone tissue were incubated
with TGF-B1 antibody and subjected to immunohistochemistry
(magnification, x40). Naive: non-treated mice, Con: fractured
group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with
Dohongsamul-tang (160 mg/kg/day), TGF-B1: transforming growth
factor-p1.

BMP? §37 @ giz2ToA 24 9419 &
1.80+0.222 7/l vlal f-olsHAl 718tk 3¢ &
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Con

Tra

Fig. 9. TGF-B1 immunohistochemistry staining in bone fracture
on 7 days after bone fracture. C57/BL6 mice had femoral shaft
fracture and treated with 160 mg/kg/day of Dohongsamul-tang
for 7 days. The damaged mice femurs were isolated and used
for tissue slide specimen. The sliced bone tissue were incubated
with TGF-B1 antibody and subjected to immunohistochemistry
(magnification, x40). Arrow heads indicate positively stained
cells with TGF-B1. Naive: non-treated mice, Con: fractured
group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with
Dohongsamul-tang (160 mg/kg/day), TGF-B1: transforming growth
factor-f1.

o= 1.28+0.14% 1Y Fol vla)| 7HAslr] Al&bste, 5
Z 0.57£0.20, 7Y F 0.41£0.16, 10¥ 3= 0.52+0.15,
149 Foll= 1.26+:0.252 F-2J3FA] 2UTHFig. 11).
BMP2 32 &¥&-& DH©| 3¢ % 0.37+0.102 tj
Zro) g oA o g ATt S 7Y F 2.82
0262 27 9 g2del vlsl BMp2 ‘Ed o] {2
Al Z71ekTE 149 3 1.78+091% ANT 2 U=
T Hlaste] FTFekd o frolahA] eFgkthFig. 11).

2) COX2 RTXt

COX2 A HAE ol =4 #4214, 3¢
T 747} 0.52+0.14, 0.35£0.05% 73ty o f-2)8kA]
L9UT 5 Foll= LA F o] 0.27+0.052 ATl Bl
3 FrfsAl Zastth 7€ Foll= 0.14+0.052 A4
o] Bl folalA At o 109 Fol= 0.29+0.17,
14Y Zoll= 0.94+0.1982 F2)3kA] erdthFig. 12).

COX2 77 &2 DH 0] 3 F 0.75+0.53°.=

Fig. 10. TGF-B1 immunohistochemistry staining in bone fracture
on 14 days after bone fracture. C57/BL6 mice had femoral shaft
fracture and treated with 160 mg/kg/day of Dohongsamul-tang
for 14 days. The damaged mice femurs were isolated and used
for tissue slide specimen. The sliced bone tissue were incubated
with TGF-B1 antibody and subjected to immunohistochemistry
(magnification, x40). Arrow heads indicate positively stained
cells with TGF-B1. Naive: non-treated mice, Con: fractured
group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with
Dohongsamul-tang (160 mg/kg/day), TGF-B1: transforming growth
factor-p1.

tiztel] vl F7tstR oy frofskA] itk 79 ¥
0.74+0.38 = thxroll HIgl folekA| 7kt o, 14
o= 16.09£10.67= B/, 2w vlste] f9f
stAl E7FsttHFig. 12).

3) Col2a1 LUK}

Col2al FAA T&L zFolA T4 19 &
1.47£0.30 2.2 Ad=rell vlsl 7 stR AN frofskA] &
Sk} 3Y FollE= 1.1240.36, 5 Foll= 0.55+0.22, 7Y
Zofl = 0.58+0.16, 10 Foll= 0.84+0.17, 14 Foll&=
1.03£0.22 % 25 Aakrrol] nial f-2J3lA] ekthFig. 13).

Col2al 7 &L DH©| 39 F 0.20£0.04= 7
ol vlsl foletAl ZHAaskath 79 $ 0.08+0.06 %
A ozl Hlsl frolshA| stk ey
14 Foll= 3.50£0.522 A4 L =73 vl sk
FroJetAl 57 sk thFig. 13).
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Fig. 11. Effect of Dohongsamul-tang on BMP2 expression in
bone marrow from mice femur on 3, 7 and 14 days after bone
fracture. Six-week old C57/BL6 mice had femoral shaft fracture
and treated with 160 mg/kg/day of Dohongsamul-tang for 3,
7 and 14 days. Total RNAs were isolated from bone marrow
of damaged femur and subjected to real time-polymerase chain
reaction to measure the expression of BMP2 genes with SYBR
green. Glyceraldehyde 3-phosphate dehydrogenase was used as
an internal control to normalize. The relative gene expression
was calculated by comparing with that of naive. The data was
presented by the meantstandard error of the mean. Naive:
non-treated mice, Con: fractured group treated with normal saline,
Tra: fractured group treated with tramadol (20 mg/kg/day), DH:
fractured group treated with Dohongsamul-tang (160 mg/kg/day).
*Significantly different from naive (p<0.05), TSignificantly
different from control (p<0.05).
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Fig. 12. Effect of Dohongsamul-tang on COX2 expression in
bone marrow from mice femur on 3, 7 and 14 days after bone
fracture. Naive: non-treated mice, Con: fractured group treated
with normal saline, Tra: fractured group treated with tramadol
(20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang
(160 mg/kg/day). *Significantly different from naive (p<0.05),
*Significantly different from control (p<0.05).

4) Sox9 SHXL

Sox9 A THLE tizTod FH % 19 &
1.55+0.62 2 Aol vls] F7Fstal ot frofshA] et
o} 3Y Foll= 0.94+0.26 02 AT} B3k WS
Hon 59 FolE= 0.34+0.16, 7Y Foll= 0.41+0.19%
Aol nis f-2l5kA 714t 108 $oll= 0.99+
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Fig. 13. Effect of Dohongsamul-tang on Col2al expression in
bone marrow from mice femur on 3, 7 and 14 days after bone
fracture. Naive: non-treated mice, Con: fractured group treated
with normal saline, Tra: fractured group treated with tramadol
(20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang
(160 mg/kg/day). *Significantly different from naive (p<0.05),
TSignificantly different from control (p<0.05).
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Fig. 14. Effect of Dohongsamul-tang on Sox9 expression in
bone marrow from mice femur on 3, 7 and 14 days after bone
fracture. Naive: non-treated mice, Con: fractured group treated
with normal saline, Tra: fractured group treated with tramadol
(20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang
(160 mg/kg/day). *Significantly different from naive (p<0.05),
TSignificantly different from control (p<0.05).

0.48, 14Y Fo)l= 0.85+0.192 A7+l B8] §-2]8HA]
I THFig. 14).

Sox9 TAAF HEd-S DHT 0] 39 £ 1.83+0.54% T
Zaro] Hlsf o] FTstA o fFrolskA stk 7Y
£ 1.76+0.54% Tzl Blsl rofstA| 7kttt 149
% 0.49+0.132 t)Z=77} Bl Ak ot o8k
U TH(Fig. 14).

5) Runx2 QEX}

Runx2 732} 9H- & tizqtolld 24 7 1Y Folle
0.09+£0.08, 3¥ Foll= 0.39+0.39, 5Y Foll&= 4.4242.41,
7Y Foll= 5.76+2.57 % B5F ATl s folskA] &
It} 10Y Foll= 14.33+5.26, 14Y Foll= 9.18£3.60=



BRLPIPEC] =4 ol mixle Add ?i—"rLJ'

gl vlsl freJsiAl F71skthFig. 15).

Runx2 32 @2 DHTC] 39 & 1.47£1.000.2
izl gl STt oy frelskAl Rt 7Y &
o= 0.96£0.45, 14Y Foll= 11711322 BF tix
T3 vlas] Akl ont frofehAl FSkth(Fig. 15).

6) Osterix QXL

ot

Osterix FAA Td-2 Q274 4 73 1Y
0.60+0.16 0.2 Zg/d=<rell vlal FJatA| Fastact 3¢
oﬂ: 2.47+0.49% Adatol w3 2lsA =715
59 Foll= 0.65£0.19, 79 Foll= 1.26+0.27, 109
?Aﬂl_ 1.33£0.36, 14 Foll& 1.02+0.260.2 25 4
el misl frolshA] eFSkthFig. 16).

Osterix A2} &S DHT0] 3Y & 6.69+2.052 &
‘gl vlsl oAl ST 79 FollE 2.42+0.66
o7 Aol vlsl freletAl 7kt o thztel] Hl
e FolshA &) 14 FollE 1.23+0.752 =
3 vt F7Fek ot rofekA| e UThFig. 16).

3. OFEtA ZiA}

_L-O

1) ALP

ALPE AATolA 154.048.96019<S w] =4 149
@oﬂ—t— DH%}O] 88.67+7.79% U)o HI3| S-2l5HA

2) AST

ASTb W‘fﬁoﬂﬂ 141.1441.6°]91& W DHTS &
A 39, 79, 140l 25F dlz=T3 vlastke] fo)d W

o= mME}(Flg 18).

3) ALT
ALTE Aol A 31.86+4.58°]19S v DHT- 39,
7Y, 149 25 ozl vlE 193 "k i

(Fig. 19).

4) BUN

BUN% AA ol A 21.90+0.825902 W DHT oA &=
A3, 79, 14¥ 25 U2 vlwske] {23 st
= %*A?iﬂ(Flg. 20).
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Fig. 15. Effect of Dohongsamul-tang on Runx2 expression in
bone marrow from mice femur on 3, 7 and 14 days after bone
fracture. Naive: non-treated mice, Con: fractured group treated
with normal saline, Tra: fractured group treated with tramadol
(20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang
(160 mg/kg/day). *Significantly different from naive (p<0.05).
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Fig. 16. Effect of Dohongsamul-tang on Osterix expression in
bone marrow from mice femur on 3, 7 and 14 days after bone
fracture. Osx: Osterix, Naive: non-treated mice, Con: fractured
group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with
Dohongsamul-tang (160 mg/kg/day). *Significantly different from
naive (p<0.05).

5) Creatinine

Creatinine-2 Ao 4 0.1840.01°]11-S w DHT-|
A 24 3Y, 7Y, 14¢ BT U7 vlaste] fols
@51’ w«M‘Z}(Flg 21).

6) Total cholesterol

DH+9] total cholesterol 7 & 100.7+1.922 thx
ol BIEl] foshAl HAastAT) 149 ¥ 98.00+2.61 =
tiz=Tol vls] folshkAl A thFig. 22).

7) Triglyceride

Triglyceride:= 3 Wﬁoﬂfﬂ 108.0+12.920] 1= wf DH
oAM= 24 39 F 80.20£6.01 2 thZtol Hls) f2
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Fig. 17. Effect of Dohongsamul-tang extract on the ALP of plasma in femoral shaft fracture mice on 3 (A), 7 (B) and 14 (C)
days after bone fracture. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day), ALP: alkaline phosphatase.
*Significantly different from naive (p<0.05), 'Significantly different from control (p<0.05).
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Fig. 18. Effect of Dohongsamul-tang extract on the AST of plasma in femoral shaft fracture mice on 3 (A), 7 (B) and 14 (C)
days after bone fracture. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day), AST: aspartate aminotransferase.
*Significantly different from naive (p<0.05).
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Fig. 19. Effect of Dohongsamul-tang extract on the ALT of plasma in femoral shaft fracture mice on 3 (A), 7 (B) and 14 (C)
days after bone fracture. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day), ALT: alanine aminotransferase.
*Significantly different from naive (p<0.05).
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Fig. 20. Effect of Dohongsamul-tang extract on the BUN of plasma in femoral shaft fracture mice on 3 (A), 7 (B) and 14 (C)
days after bone fracture. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day), BUN: blood urea nitrogen.
*Significantly different from naive (p<0.05), 'Significantly different from control (p<0.05).
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Fig. 21. Effect of Dohongsamul-tang extract on the creatinine of plasma in femoral shaft fracture mice on 3 (A), 7 (B) and 14 (C)
days after bone fracture. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra: fractured group treated with
tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day).
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Fig. 22. Effect of Dohongsamul-tang extract on the total cholesterol of plasma in femoral shaft fracture mice on 3 (A), 7 (B)
and 14 (C) days after bone fracture. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra: fractured
group treated with tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day). *Significantly
different from control (p<0.05).
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Fig. 23. Effect of Dohongsamul-tang extract on the triglyceride of plasma in femoral shaft fracture mice on 3 (A), 7 (B) and
14 (C) days after bone fracture. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra: fractured group
treated with tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day). *Significantly different
from control (p<0.05), 'Significantly different from naive (p<0.05).

Ao g Atk 7Y Foll= 90.17+4.69 2 Tzl o] Afo|E7IRlo] dEF AEE Beeal Axe #3l&
Hla) Fro)shAl 7HAstH o 14Y Fof|= 95.50+8.95% ZZ2NZIT}. AR E(fibroblast) 2} XA Z(osteoblast)
Uz vlus) A4St ou fol3kR] ekt (Fig. 23). o o3l So} o] FH=o] A Felo T A

=
E-U7](reparative phase)= A= H|Z, 71=9] 43 5
AZ»»» 7 B¥E A2t S 2 Besks Aotk 7125t
dojuA =4 Fo7} 71dshd 2] Ve AEE
=49 A= W AL o] ozl dHiolA =2 o] RS Zheth BV] 7] | F9l FHolA =
o] AAYol| oJste] Hejjo} FARE & H 7T E & BAxE7} @Es] #Este] 2 E3Kintramembranous
o7l AE A Aotk - F 25 A4d e 24 FH ossification) S ¥ oA 74 7}Z(hard callus)S THETH
of & &l of vl A& S7FshH, 7ol A =4 AT SR AlZet AT A2} EAst
AR 2 EoleA Fot. SdE FE7F 2 93| o] AA 7hE(soft callus)S A5, A4 o] FA
Qe = AGLE FFoA FUido] 2, o] ¥ o] dds Tud) o]F A VlES A=l =38
ol A4 APE A& AXA "t (endochondral ossification) & A*] 744 7} (hard
ARl -] Ak A AL A 957, B callus) & x| ¥ 1, o] A& Fal A=o] Z=(woven
71, ABAE719] Al SAS AR, Al F7go] L—lz‘ﬂli bone)E W, FHU EZ)e} 2o TE R

FHE 29t =4 2% A<F57](inflammation phase) A T 79 A Th=ol FAE L, 140 B4

ol &9 2204 dF vhgo] WAst dFo| ¥ 7hze] gAo) Haxd Deh= Aoz dEA Ao,
Atk =4 FH0 d3o] AFH, EF WelAe A& A7) (remodeling phase)l A& 744 >

=
M=Z7} FEstAl S521E T Interleukin (IL)-1, IL-6 & Z(lamellar bone)Z =11, 7 HAHH F& 9=
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=

ol ofa) F4ET 52 23 A REAA 3-4
2 AololH ALY e 22 T2 Sollrt
Ae 2@ do] AU,

ABo} 48 APl Moz Td B
A7F R Be AE Baw vk =%

Aol 71 AES F5 5ol EH A3 IdFs =
T 7] wiwol - §3E S2AN7I7] g A7)
AgE e} gpH. 2 o)Az e HEA WY,
o0 Fol vHEA W B s2r &
o] Tkt AT+ At Tk I8y obF] YA
AE 5 FAA skt AL ATHD. oldll =
A e o] AFE Aol a3y A F7HHQ
AT7F Z8sirt

= 22| AF7] YA - ol o] §
4= 3l o] 4bAhe}t YIS &3] FFT 5 ojof
stk wEbA] 24E 58] flaiAe g3s Hog
FAAZ= Aol Tosit. R #FE-S KBEEE
BIEGINCE BEMmGE SERmERE SRCmEs R
e FEAEN S P, W B Rk
% EDIS ML MG R A RE 2 A E
Ahgz o2kl shATH?. ol9} o] ghejstol|A =4 &
AF= I EREO] JE 2O E B biKEIN S 23
BiEOZE Atk o] 2 ool A fbpEi-S =3
o F8 AFTHOZ 42 A} I Eshe 2ol A
th olo &of AE T T F S SAAIIA
U, HEH XS5 APk BA0A =28 F F 3
< Zlo 2 7|dnh

SEAMERRS i, FAm 2HE-o] e gl B
LS FAEEC T P S MR O 2 ulro] L,
I, il AH8S oI55 okal, 7)ol a3t i
R SFER BK, FIAEE F7Ie Ao =Y, <Big
A SIS s | R B ) T TE W | =1 e
SEAES TEIRIN FRPYYIS IR RLfER . A BRELPYY)
& olet st rim= Q1gh FRlah dgks X ssh= AW
o2 AFHATE <FHEOEE> VM= i fEABE
MDA APYYIRS Bk HITE.. AB#R 24 0nE mE
BRIALAE.. 2k shod i, 36, #EE Sk o =A==
&S AT,

Ae] 74 g4 ofEe A ET EEE R, 5
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IMATRIERESH Mg o] Zggolm 53] 713} o
wo] 22QITPY. GRS WAL, FRILIERSI] Ak,
IS, fFkoll oleh ol T2 2200k JIIE2 1l T2
FEEO R RIMITRSHAA EEILE S S AT A
B Rkl BASEE A B, I 9o = i
111150111 9T A =i o O A el S
A ifE7E E5-ske] M EshH Z1ek g 2
&< ok RLAE A TEILERS, BofibE 282 o
ojg} o] =FAb=ERo] A fitiS AA sk B
&S ST 9EE ote SR 7EH A

v gl A 74 F fLfE7E S RAIE
315 £xl8ta, A=) FAY Ae5E FNA =

AS Atk A7 49 b o] ESAEE o

Al =2 Aol &7 & Aol 7HAS AT,

olo B AFoM= =3 AR EE A I
< AAskE, =4 799 7 &8s NAAA =4
el frolstAl 283 Aoleh= 7HdS Al%-aL ol &
H7¥staict

Y A mollM = 24 TF Ao ol 35 2
TS A% FH O " ks A= o) vls),
M= ZH2 55 A|o]S X Z nonsteroidal anti-in-
flammatory drugs (NSAIDs), "}F3 &4 5 theFst
=S AWtk NSAIDs J5Al= &3] A== 2
Ao FE 2do & S 238 AsAv=
AT A7) = dl vlF] tramadol> = 3 A<
Fzhgo] Hom) WA o] BA4e =9 FHF oY
o] AE-E 3| = gt ©]of| tramadol-S WA thZET
A FoAsAy.

Feiet Bz Aae 7F FllA 7P tiEde
=4 22E& Afdste] FFstth 1 A 7R
ol == Aol AEEHAY, 14dA o= dx
o} 7k=9] Aol S713 Zlo] WEEATHFigs. 1, 2).
TS safranin O FAS B3l =4 22S B39 S
o 7R SHRA A AE] FAdo] AFFHIAL, 14
A A A A=AZI FAHL dE FHol
$E Z1E #ES 5 AT 53] 794 DHT S| =
A 2 A ASAHETL FAs] FTHE AL IR

Aol



BRLPIPEC] =4 ol mixle Add ?ﬂ‘—rLJ'

th & RdolA g o e =4 $ 1-5¢
A= FA7]E 5~289, xﬁﬁé*éﬂ% oF 28 | & %
HA AT, B Ao = DHTOA dF FAdo] o
w2A XY= Aeko] JAEJATH(Figs. 3~6).

2§ F 3, 7, 149R ] =H 23] L=
TGF-p1oll tigh AE AdFstal A=A 94 5 A2
stttk 1 A3 749 5E DH oAl TGF-p1 3 Al
27} 7kl en, 1497 o= DHT A TGE-p1 &
A Z7} FAstAl 7 THFigs. 7~10). TGF-B12
ZEAZ] F3}, Sl Tofste] Hvlol AEAE
FRA o] Frlsta APV 5= W3
SHAM AastA Ao, 7] A9 A3 pHYE 2H
AoA A= FAE ZAANTE Ul TS = T U
< o 4 Aok

A FENA 28 78S F 3, 7, 144 Foll =
zZ )| A WA= = BMP2, COX2, Col2Al, Sox9, Runx2,
Osterix +AAZ real time-PCRS 53) &RIsI¥T =
g4 dd ZF sl BMP2+= Zixﬂly_el B3E o)
7]] o]-o:] =z 33/\4_0_ _7:-.;(]}\]7]‘— 1:1] T_g_s]- Sz, —E_ 6]-1:]-10)
2 ATl BMP2o] AF tiETe 24 1Y Folle=
frefatAl S7tetH, olFole A AES Holjth 14¢Y
Fof ozl M| 57}6}14 BF okl Tk
HJ?J DH& =4 3¢9 $of dizatol vlal FofsiAl
23F oL, 7Y Folle AT Btz vlEl
olstAl FTket o™, 149 Folle AT, HExT
H| ko] F7Fstd ot o akA] eFtth(Fig. 11). o]l
DHo] H-7] Zo 283t BMP29] TS £31A
7l o 9FS = Fo= HALh

COXEAE =20 vl g 9 Zafol 713t
™ arachidonic acidE prostanoid2 HEAIZITE 11 F
Cox2e A 2AME 24 FdFA doy dF
e oA AFel o8 SrreH). dF ke vl
MEZQ] prostaglandin®] A4S 243 555 TF
A ADsle J3e gty T2 ATlAE cox?
7t FAT S-S AT I 22 9] &3S 3] EA
71& el 8% 93-S s Zifli By op? =
A F coxz TS A3 2
Aol vls) A A3FES Kol —‘E%I 5, 7%1 %ﬂf
Tr«ldﬂl A8kt olef iz
W3 Fof] tjZtol] Bisl ko] S7FekaL, 79l

Ln\'

© ozl vlEl froletAl S7tskh 53] 149 $)
= oz, Aol vlsl FElskA S7FskthFig. 12).
olof| DH7} E-47] Xk, 53] 712 Ao &dsiA o]
Fojx = A7lell Agste] cox29] IEES oS
SXAE & 5 ATk

Type 2 Sehale AZollvt EX)eh= Mze) whalg
Z AZolt} H(lone bone)?] Aol F23F
U2, Col241+= Type 2 Zepll& 4= 9&< ¢
o Z-o X oA AA 7S A o
H8E AX AEE X ==t o] FAHA ASAE
= U type 2 RS A5 QEPO 24

Al 2] Col241 HdF Wsh= FolshA] ot
03 AFs g1 F gk 1 t&% DH9| 75
39, 79 Foll= tiE&Tel| vlsl frefsiAl At oy,
449 Foll= A4 B izt vl fejstA S
FATHFig. 13). ©loll DH7} E-7] SRkl Col2419] &
A T7HA 7] S sk A7 A
Aok
Sox9= Sox TA ] MR, Col2413} A A=A
X Eo] {7t} Sox9-2 type 2 ZEHalle] AAF 24
w3k - 9 P 2d §9 F gz
Sox9 HAZFE =4 1Y § A vepd 5 74ste] 5
A, 79 Foll= Aol vlal frefsiAl Atk \E
DH2 39 ol izl vl S71etla, 799l
frofatAl 7kt olF 149 ell& THAaskA| R o
ol dlsl] 442 SIIthFig. 14). ©lol DHY| &
| ZRbol| 2h83te] Sox9e] WS ZXA7|AL A=
P FEFE F= ZoE Hth

Runx2 ERA 2] 3} 51 & FAo Bzl A

RN

n

o riz [V o e

bWy

Ab AAEITH?. Runx27k Aol| HolAE & FAo] &
WEA erow, FuAE Bah G NXJIH—E Aoz
oF# 011:}32) -a—zg_ onl 3 q]z:,{/] Runx2 ke

._:_.;g 301

Osterix= Runx2<} ?’1'771] =9 E]'/‘g =t %EHL-.EI A=
slol] A1 AL IAE =B AH E(preosteoblast) 7+
et FRAMNEE B3l b 7199, Osterix7}
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Aclg Ao ZHAo] o] FofX A Y Ao L
HA ok Aol WryF AFE T Osterixo] ¥ o]
HA XS A5 ERAES] 7]E0] AstET, &
£57) ZhagEve A AT 2E §E $ oz
79| Osterix TAFES vlwg A7}, =4 39 Fof A
el vlsl fFeletAl S7FFAAL ol Foll= frelAol
%3101 FRE APES At o}l DHT S =4
3¢, 79, 149 ¥ 25 tj2a 3 vlaste] ST S
155 wr«l 3HA] 2UTHFig. 16).

=4 i & ZF GFpEE DHTS] th&w oyl f4d
Ak s} Fo) & A 39 $of] DH2| Col241
2o 7131:5‘].9\5157_ BMP2= §9)3A 7443 vA
COX2, Sox9, Runx2, Osx HdFL F718l3h 79 &
DH<8] Col241, Runx2 @S HA3tA L, Osx
Fe STk FolehA] astE Wb BMP2, COX2,
Sox9= 3 E71sttE 149 & DHT2 Sox9,
Runx2 WAL 7443819931, BMP2, Osx& S71381992.
U folakA] ke WhE Cox2, Col2Al= o8kl &
7¥shdt

IAG F7HE Hfs) 2EE IS AEEEY] AR
ol A NS x5 3} ALP, AST, ALT, BUN, creatinine,
total cholesterol, triglyceride %t 7333 Th ALP+

2%, “31 Etol] EAste] o5l EAI7F S ABF-

E3] & Eo]A ALPE ERAXY A=
-51%% = A7E EePt. 24 {72 3, 79 ¥ DHT
ol ¥Is) frolshAl ZHAast o o
o BlsiA= % 3} | egkom, 149 Foll= uj=
of vlall frolstAl A tHFig. 17). ALP #kol
43101} o]= = Eol& ALP7} obd % W F ALP
9] grolB= DHYZF & A HA= Y-S ehds]

=

o
-rr;(
234

o> r\l
E
o~

al
of»
ol
-
l‘ll‘

-
)
rlo
oa

> MO Lo o
EY

q3l}y Br)= o)™}
b 327} 93 E]H AST, ALT, LDH 59 8471 &
ZF02 WEEEF AST, ALTE IHAIE9] 448 39l
B 9}5 F9 A7} FePY. AST kel 73-%- DHTS
24 39, 7Y, 149 3o =) Hl3] Z7sta oy
T folxdo] QIAtFig. 18). DHTY ALT 3t =4

39, 7¢ Foll diRTHG S8t 149 Foll= i
sht 25 folakA] FtthFig. 19). HIE AST7F S7F
74&S Bo|u} ASTS} ALT &5 tixToll Hls) #2923}

A
82

fou g DHYF SF== Qg 54 3 &4 s
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oy Br)=
7rRITy,
BUN, creatinine= 2752 91T 4+ = 8 A
3#o|thY. BUN2 DH oA 24 3¢
uj3) 271815 79, 149 Folie 2asht 25 felaiA]
& UTHFig. 20). - DHT9| creatinine a2 3%, 79,
149 F 25 e sE $AE wgont nivh
A2 FrolskA] 2ekthFig. 21). o]0l DH7}F A171%0)
kS mx)x] LS & 4 )
u}x]ek O 2 fotal cholesterol %

A tAjel st BE AR

ofelem W Bl A7l WA slow

1 triglyceride2] 74-%- A
o]tF?. Total cholesterol 2]
7d-%- DHw ol A= =4 39 Folle S7ehd 193kl
BUom 7Y, 149 Foll& ozl Hlal fFofstA 7+
A3 tHFig. 22). EgF DHT9 triglyceride a2 =4
T izl vlal folshAl Z4Askdan, 14
Aol = FHastd ot fFolekA] ¥ktHFig. 23). o]l
DH7} &% Aol F&e vX|A| o 7 7hsAdol
RS & T ATk o]} HAsS JunkbkELYYE S
ol AAPZe froldt AxE nRIths A77971 o]
FE F7HR] A7 7"k
=4 i $ 2 2l NS aAL A ghs vl
w3 B =4 39 Foll& thxwrol| vis) DHT 9 tri-
glyceride &t 2|8l 7143191, creatinine #42 7+
4, ALP, AST, ALT, BUN, total cholesterol 4+ =7}s}
RO} fFolstA] skt 79 Foll= DHT9 total cho-
lesterol, triglyceride %t -2]3tAl 7FAsll o™ ALP,
BUN, creatinine 42 73A3F3al AST, ALT 32 =7}
stal ot FofshA] °—‘9;EE} 49 $ol= DH| ALP,
total cholesterol -2 28kl 74431931, ALT, BUN,
triglyceride %k Z.}ZJ:, creatinine #k2 FAFSHH O
AST @& 7Vt o #ofshA] 3dth
ool A+ AAE THMEH EH—E»]‘% =4
HEsEe] =4 24& BES9S W 24 74
HTolA AF Az 7} 2 TGF-p1 2d %3
F7He RIS ¢ U, =4 1494 DHT Y =
ZA]ol| A TGF-p1o] thzell visl &3] S5k A=
IRI1E 4= AT} =3F )29 BMP2, COX2, Col2Al,
Sox92] WTFo] fofdk S7He HolA| ¢&+= Hl HIdl DH
T2 - 799l BMP2, COX2, Sox9, 144 &
COX2, Col2412] A o] thz ol Hs) F2lstAl 5
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Objectives SJ004 is a natural herbal medicine that contains Acyranthes japonica Nakai
and Eucommia ulmoides Oliver traditionally used for joint and spinal diseases. This
study aimed to establish an efficient method of extracting SJ004 to standardize using
the yield, high-performance liquid chromatography (HPLC), and antioxidant assay.
Methods SJ004 was extracted with distilled water, 70% and 100% of ethyl alcohol
(EtOH). The method validation of 20-hydroxyecdysone and pinoresinol diglucoside
was determined by HPLC—photo diode array and the content of SJ004 was calculated.
The antioxidant activity of each extract was compared and measured using total fla-
vonoids, total phenolic compounds, 2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid), and ferric reducing antioxidant power according to the standard protocol.
Results The yield was highest in pure water extract and lowest in 100% EtOH. But,
the content of marker compounds indicating 20—hydroxyecdysone and pinoresinol di—
glucoside was highest in 100% EtOH extract. In the physiological activity measure-
ment using antioxidant activity, 100% ethanol extract was highest. The limit of detection
indicating 20-hydroxyecdysone and pinoresinol diglucoside were analyzed 0.33 ug/mL,
0.1616 ug/mL, and the limit of quantification were analyzed 1.01 ug/mL and 0.49 ug/mL
respectively.

Conclusions The experimental results showed that the extraction conditions have a
significant effect on content of marker compounds and antioxidant activity. As a result
of method validation, SJ004 was standardized by 20—-hydroxyecdysone and pinoresinol
diglucoside. (J Korean Med Rehabil 2020;30(2):67-75)

Key words SJ004, Antioxidants, High pressure liquid chromatography, Ecdysterone
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1. A2 2 717

20-hydroxyecdysone, pinoresinol diglucoside ¥&%
& 2)3F 2] efFE P A (Cheongju, Korea)oll Al +i3ke] Af
83T Acetonitrile (ACN)Z} water= ©|573 02 A}
4%, high-performance liquid chromatography (HPLC)
grade= Honeywell International, Inc. (Charlotte, NC, USA)
o] AJEF-S AHE3A A, formic acid= Junsei Chemical Co.
(Tokyo, Japan)ollAl 43ttt aH4kst Aol A-g-d
2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS),
potassium persulfate, acetic acid, 2,4,6-Tri(2-pyridyl)-s-
triazine (TPTZ), FeCl; -+ 6H0, trolox, gallic acid+ Sigma-
Aldrich Co. (St. Louis, MO, USA)°lA U3tk &
A7 %71 Lyoph-Pride03 = 2)(Ilsinbiobase Co., Yangju,
Korea) S, 7%} %71 N2110 =2 (Eyela Co., Tokyo,
Japan)S AME3FTE Micro plate reader= EPOCH2 52
(BioTek Instruments, Inc., Winooski, VT, USA)S A&
3} 2™ HPLCE LC-20A, CBM-20A, LC-20AT, SIL-
20AC, CTO-20AC, DGU-20A5R, SPD-M20A, LC-PDA
S d(Shimadzu Co., Kyoto, Japan)= AH8-3}5 T}

2. SJ0042| x|

B ATl AR T3 52 S5-9A 2K Seoul, Korea)
oflA Fhst o A FoleFEbAA A QIFT
Fef Az 9 Fd de] 7ol 89 FAE AR
SHATE SJ0042] 74 oHAIRl FF, = EHVIE ol
g3to] 247t Bdslet £ 1 =2
slo] FHSIATE Sl 100%, 70% T34, 7S F
A FFe] sulrR RIS 24t 1AIREE]E 3RS
3t & & 4 FEEES 1| m ZEIEOHE
AgSte] oAFEt T ZF AN S IRFEFStY SR/
T 150 mLE o]l &7]ef Fo S|
AuisAstAact ok 69AZFEQ A=
AEZ AR A3 AJZ AH71A] -20°C



SI004°] 280 Putst 2 W RS A7 9

o Hasith

3. EAME Ha|H|o|M

SHT, 10% 774, 100% FHoZ 55 ZH7ke] Al
22 10.14, 10.08, 10.68 mg/mLe] FE2 3Aste] &
H|SF T} &2 A FAEL 20-hydroxyecdysone Cig
ODS (25 c¢m * I.D 5.0 um; Agilent Technologies, Inc.,
Charlotte, NC, USA) ZHE o]83t3oH, o542
0.08% formic acid®] &3 ACNS 17 : 3 H| &2 &3+
298 7127 27 Qo] 1 mL/min® 2 FA3Ick o
1 AE71E ol&dte] EA% ¥ 245 nmOE FE3}
o] SRl FZ2] A|3EAE? pinoresinol digluco-
sidex= Ciz3 ODS ZHE o]&3lHom, o] 542 0.1%
formic acid®] E(A)Z} ACN (B)E 7127 L= 3}
ol 5% (B)Z AlAFsk] 208714 20% (B), 25E7HA]
20% (B), 308744 5% (B)E 3t 1 mL/min.&2 F-A|

st AE719 3L 230 nmoE BTk
1) &MY, HEst, 2EsH

20-hydroxyecdysone EFEFS 1.25, 2.5, 5, 10, 20, 40
ppm FEHE 3)Ase] FHISHAL pinoresinol digluco-
side EFF2 3.3125, 6.625, 13.25, 26.5, 53, 106 ppm
EEHE 345t FHEtE HPLCE 2438t &
RS T8 HARde T8l A AR
E SRJASIHTE Limit of detection (LOD)S} limit of
quantitation (LOQ)& E=Ax}} A2 7]&7] <
ke o R Tl on 412 ofgje} Aok e 7
A& 33] Wk AlsiiT

LOD=3.3%c/ S
LOQ=10xc/ S

o: yAHe EFHAL

S: AFAe] 7171

ISLZ3E O

20-hydroxyecdysone ¥FF< 1.25, 5, 20 ppm %
H2 3] M3te] FH]|3FAL pinoresinol diglucoside EFF
< 3.3125, 13.25, 53 ppm FE=EE 3X5le] Fnlg Y
WA R A AT S SAsHATH

jLS =
AR ST B EEELS 38 WEIe] B3

O

Fom, IHEA 2 it
of R4 HPLCS ¥
ative standard deviation, RSD)E

R, FTE%) S Tt ALES HriskATh

rr

3) NEAE Bl 24

A4 e 7
ZzrpEadels A WAwA G tigistel e
ke Fakenh

Z = ﬂﬁd’%% Kim 5299 & $83tq =
F4, 0% 74, 7T 7=
EE—UL—O* U—T‘—OS 1.0, 2.0 mg/mLe] F=2]
3lAste] ZHISIATE A 50 pLet FFT
Z3F 2% NaCO; 1 mLE &33t & Z%Zl
A FHTE &3l 50% Folin & Ciocalteu’s phenol
reagent 50 pLE 713t vortex® Fi-8| EHd &
Ao 3083 HESAIZ T Microplate readerE ©]-&
3] 750 oA FFEE SAATE EFELR gal-
lic acid& 15.63, 31.25, 62.5, 125, 250, 500, 1,000 ug/mL
o FL= st ARBSIYAL, 2] &
st FEFAES TJ5oh Ao FHE
of dste] % = sgES ALtska
R*ZHE 095 oS Fragos A% »a};ﬁr:}

o[N of

=
=

oot
o oL

4
\1
N
dH AN

£ &
r4§1 Y

{
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2| %

o 2 o

2) ABTS free radical 2715

ABTS free radical 271%-& Arnao 5272 WS o]
gote] ST FFTE o8t A3 74 mM
ABTS9} o|&h-&2 ©]83l] |23+ potassium persul-
fateE F G & PO A2olA 1243 W&
AlA ABTS & B4 AIHTE Micro plate reader= 750 nm
N FRE=E S48k #ol 0.7£0.027}F H=E v
<=2 3439k 34 190 pLoll A 10 uLE 7}s)
o vortex® F5] ST & PFEIS] A20ll4 24
IHsQt HESAIZITE Micro plate readerE ©]-8-3k 750
mollA FFEE SASIATE FF=EE troloxE 7.8,

15.63, 31.25, 62.5, 125, 250, 500 pg/mLe] TE= 3]4]

www.e-jkmr.org 69



sto] AHESHASL, A7) FREE SAsle &I
< 3T ABTS 202 &7 842 F dle &5 5
A3 U3 Yoz ALsAth

3) Fe’"chelate &M =8

Fe’chelate E4J-& BenziHS W& 3 WHH*0) ule}
439 S/RTE o]-83k] A|ZF acetate buffer,
40 mM HCIS o]-&ste] A|x3+ 10 mM TPTZS} S/
5 o] 83t A= 20 mM Fecl; - 6H,0 §H4& &
Higke] 10 : 1 : 1 ¥]&=2 E]gE 3 35°C incubatorol| 4]
AR ARA7IA] BAsETE E5 190 pLet 749 10 pL
£ vortex & F8] THIF T HFEN Y Aol A 30+%
7t WA Micro plate readerE ©]-83F 593 nm o]
X FBEE SA3IT EEELR troloxE 3.9, 7.81,
15.63, 31.25, 62.5, 125, 250 pg/mLe] FE2 3|4 5}e]
ARESER AL, M7t FREE S5t 2E3AdE O
ST} Ferric reducing ability of plasma (FRAP) 42
< He g S I3 PHOE ALk

A= 2o 202 335 uri
#

(p<0.05)°l 4 AZF3tATh B A2 A= IBM SPSS
Statistics 22 ZZT13(IBM Corp., Armonk, NY, USA)

S ARSI, A7 analysis of variance paired

(A) uVv

25000
20000

15000

100 % EtOH

10000-|

5000

0 10 20 30 40 50

min

t-testH 0.2 3T

-
3 _L]-»»»

SI0049] = &8 572 100% 774 3.11 g, 70%
FA 712 g, TFS 8.24 golAh 47ke] 85 ALt
3 10.35%, 23.73%, 27.45% % S7F FE229 &

o] 7H¢ =Tk

2. =X Ee|H|ofd

Aetal R3S 29 A RS 25 1.000
Ae B8R, TET AR BF-E ARl

A3 thFig. 1). ydHe ZFHA}
1271 %k ol&sl Al4Het 23} 20-hydroxyecdysone
3} pinoresinol diglucoside®] LODE 212} 0.33, 0.16 pug/mL
o], LOQE ZZ 1.01, 049 pg/mLZ AlRF=EATh
(Table I).

2)

ox

2da gety

20-hydroxyecdysone®] RSD (%)= 1.25, 5, 20 ppm2] &
THE QU AW A(intra-day)oll A ZH2} 3.89, 0.12, 0.14%

(B) uVv
150000

100000 100 % EtOH

70 % EtOH

50000

0 . w
1

0 10 20 30 40
min

Fig. 1. Analysis of marker compounds of SJ004 by HPLC chromatogram. (A) HPLC chromatogram of 20-hydroxyecdysone and
SJ004 by extracts, (B) HPLC chromatogram of pinoresinol diglucoside and SJ004 by extracts. R? value of all the standard curves
was 0.999 for linearity. HPLC: high-performance liquid chromatography, EtOH: ethyl alcohol.
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E BYom, 35E(%)2 217t 99.56+3.88, 100.14+0.12,
99.99+0.14%E E A THTable 1I). L7+ AL A(inter-day)
o A RSD (%)= ZF2} 2.32+1.55, 0.89+0.87, 0.19+0.07%
5 B oM, 3]58(%)> ZH2} 99.44+1.50, 100.18+0.47,
99.99+0.02%%S X3 tHTable III). Pinoresinol diglucoside
2] RSD (%)= 3.3125, 13.25, 53 ppm2] EE=EZ U
A A (intra-day) ol A ZH2F 0.20, 0.43, 0.03%E R o0,
3]E(%)S ZH2) 98.73+0.20, 100.40:£0.43, 99.98+0.03%
5 B TKTable IN). Y3+ A (inter-day) ol 4] RSD (%)
= 212} 0.5740.49, 0.30+£0.20, 0.18+0.26%Z .o,
3] E(%)2 ZF2F 99.92+1.04, 100.03+0.32, 100.00+0.02%
£ XS THTable I).

2]
3lo] AAreE A3} 20-hydroxyecdysone-S ZHF 0.692:£0.002,
0.674+0.002, 2.682+0.011 mg/g2] & HI o, pi-

noresinol diglucoside= Z}Z}t 1.771+0.004, 1.575+0.012,
6.821+0.015 mg/g®] FFES HATKTable IV).

Ot
=2
i
ton
o
(T
Ol
i

Gallic acid EF3412] R*%& 0.995 Yehlof &4
S HolB g §azko 2 QAT AN S = 3t
S FFFol tidste] Alxkst A3 0.5, 1.0, 2.0 mg/mL
9 F=HEZ 100% FAFEE 30.93+0.58, 52.93+1.53,
90.93+1.53 pg/mL, 70% T4 F== 26.93£1.53, 39.27+2.08,
69.6:2.65 pg/mL, SF75 24.93+2.51, 35.27+2.08, 56.27+1.53
pg/mLe] #h& UERAATHFig. 2A).

2) ABTS free radical 2Hs

Trolox ¥&2A19] R?ZHE 0.99S UEl o] ZAAS
Holog {agto =g AASIHTE A FH= 3k
EFTA ) tiYste Akt A5} 0.5, 1.0, 2.0 mg/mL2]
FEEZ 100% T FEEL 16.3349.83, 36.93+9.34,

Table I. Measures of Linearity, Regression Equation, Correlation Coefficient (Rz), LOD and LOQ by HLPC-PDA

Components (0=3)

20-hydroxyecdysone y =14,007,686.899 x
—1,906.557

Pinoresinol diglucoside y =13,622,625.131 x
+3,058.625

Regression equation*®

R LOD" LOQT
(ng/mL) (ng/mL)
1.000 0.33 1.01
1.000 0.16 0.49

*y: peak area, x: amount (ug/mL), '3.3x(SD of the response/slope of the calibration curve), T10x(SD of the response/slope of

the calibration curve).

LOD: limit of detection, LOQ: limit of quantitation, HLPC-PDA: high-performance liquid chromatography-photo diode array, SD:

standard deviation.

Table IL Measures of Accuracy and Precision Intra-day Test for Standard Materials by HPLC-PDA

Spiked amount
(mg/mL)

20-hydroxyecdysone 1.25
5
20
3.3125
13.25
53

Components

Pinoresinol diglucoside

Measured amount RSD" RecoveryJr
(ug/mL, n=3) (%) (%)
1.24+0.05 3.89 99.56+3.88
5.01+0.01 0.12 100.14+0.12
20.00+0.03 0.14 99.99+0.14
3.27+0.01 0.20 98.73+0.20
13.30+0.06 0.43 100.40+0.43
52.99+0.02 0.03 99.98+0.03

*(standard deviation/mean)x100, +[(amount found - original amount)/amount spiked]x100%.
HLPC-PDA: high-performance liquid chromatography-photo diode array, RSD: relative standard deviation
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Table IIL Measures of Accuracy and Precision Inter-day Test by HPLC-PDA

20-hydroxyecdysone Pinoresinol diglucoside
Measurement (pg/mL) (ng/mL)
1.25 5 20 3.3125 13.25 53
RSD* (%) Day 1 3.89 0.12 0.14 0.20 0.43 0.03
Day 2 227 1.83 0.16 1.13 0.07 0.48
Day 3 0.79 0.72 0.28 0.38 0.40 0.02
Mean 2.32 0.89 0.19 0.57 0.30 0.18
SD 1.55 0.87 0.07 0.49 0.20 0.26
Recovery' (%) Day 1 99.56 100.14 99.99 98.73 100.40 99.98
Day 2 100.87 99.73 100.01 100.61 99.81 100.01
Day 3 97.88 100.66 99.97 100.42 99.87 100.01
Mean 99.44 100.18 99.99 99.92 100.03 100.00
SD 1.50 0.47 0.02 1.04 0.32 0.02

*(SD/mean)=100, T[(amount found - original amount)/amount spiked]x100%.
HLPC-PDA: high-performance liquid chromatography-photo diode array, RSD: relative standard deviation, SD: standard deviation.

Table IV. Analysis of Marker Compounds of SJ004 by Extraction Solvents

20-hydroxyecdysone Pinoresinol diglucoside
Measument
Water 70% EtOH 100% EtOH Water 70% EtOH 100% EtOH
Contents (mg/g) 0.692+0.002 0.674+0.002 2.682+0.011 1.771+0.004 1.575+0.012 6.821£0.015
EtOH: ethyl alcohol.
(A) (B) (C)

-
o
o

80 *
mmm water
—= 70% EtOH
100% EtOH

o
o

=== water
—= 70% EtOH
== 100% EtOH

== water
— 70% EtOH
== 100% EtOH

«®

o
H
o

60

=23

o
w
o

40

£

o
N
o

20

N
o

Trolox equivalants (ug / mL)
)

Trolox equivalants (ug / mL)

o

o

Gallic acid equivalants (ug / mL)

0.5 1.0 2.0 0.5 1.0 2.0 0.5 1.0 2.0
$J004 concentration (mg / mL) $J004 concentration (mg / mL) $J004 concentration (mg / mL)

Fig. 2. Antioxidative activies of SJ004 by solvent extraction. (A) total phenolic compounds, (B) ABTS free radical scavening,
(C) ferric reducing antioxidant power. ABTS: 2,2-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid), EtOH: ethyl alcohol. Statistically
significant value indicated difference (*p<0.05).

76.10:6.59 pg/mL, 70% T4FZE-2 12.4046.76, 31.81+7.22, EEHEZ 100% T4 FEFEL 11.97+0.28, 23.45+0.42,
63.7149.01 pg/mL, SF= 4.95+8.19, 16.33+6.19, 34.61 47.53£0.28 pg/mL, 70% 58 FE& 8.55+0.16, 17.90+0.32,
£6.10 pg/mLe] Fh= YERNATKFig. 2B). 31.05£0.64 pg/mL, SF5~7.25+0.28, 14.66+0.70, 24.47+0.48
ng/mLe] #-& RN ItKFig. 2C).

X
o

e

3) Fe*"chelate &4

A

Trolox FEEZ419] RFEE 0,992 UElo] 24148
HolmE fEOE AR AYe] FAE #E
EE240] tlsle] AL A5 05, 1.0, 2.0 ngmL o)
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SNE A=A 38}S(chondromalacia of the patella)

Acupuncture and Moxibustion Medicine', Korean Medicine

Objectives This study was conducted to investigate randomized controlled trial stud—
ies about clinical treatment of traditional Chinese medicine for chondromalacia patellae.
Methods We searched randomized controlled trial studies about traditional Chinese
medicine treatment for chondromalacia patella through China National Knowledge
Infrastructure (CNKI). 27 articles published from 2015-2019 were finally chosen and
analyzed by published year, number of samples, evaluation criteria, treatment dura—
tion, treatment method.

Results Various treatments such as acupuncture therapy, herbal medicine, mox-
ibustion therapy, manipulation, external treatment were practiced in China. Most of
them were combined with western medicine or injection, rehabilitation therapy.
Conclusions There were diverse studies about traditional Chinese medical treatment
for chondromalacia patellae in China. In Korea, more clinical research about chon-
dromalacia patellae is still needed. This study will be helpful for future research on Korean
medicine for chondromalacia patellae. (J Korean Med Rehabil 2020;30(2):77-93)

Key words Chondromalacia patellae, Chinese traditional medicine, Randomized
controlled trial
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Studies initially identified (n=660)

Studies excluded after screening subject,

k.

publication year (n=608)

Studies included (n=54)

Studies excluded
i ) Personal clinical experience = 5

L.

h 4

ii ) Mo clinical studies = 8
iii) Non-RCT = 8

iv) No research period = 3
v ) No full text =1

vi) Duplication = 1

Studies included in this review (n=27)

vii) Inconsistent sample size = 1

Fig. 1. Flow chart of publication selection process. RCT: randomized controlled trial.

Table IL Published Year of the Study

Published year Number (%)

2015 4 (14.8)
2016 8 (29.6)
2017 4 (14.8)
2018 6 (22.2)
2019 5 (18.5)

201630l 831(29.6%), 201730l 43(14.8%), 201839l
63(22.2%), 201913 53(18.5%)°] ATH Table II).

2. A e =Kt

AT FE FE Hi 369 TE A 186 7HA
ggder 1 5 AT oY 71 30-808% =iE =
16%1(59.3%), 81-1308 %] =2 93(33.3%), 131-180
BHel =S 1U(3.7%), 1808 2H3te =& 19

(3.7%) 08 AT T
THTable III).

7} 30-80%1 AT7F 7HE Wk

3. &7t 7I1=

4

Fdel B ARE A, BAT EIHE),
FEIER, T3 YedEEel vl 7 71EeE b

82 ] Korean Med Rehabil 2020:30(2):77-93.

Table IIL The Number of Sample

Number of sample Number (%)
30~80 16 (59.3)
81~130 9 (33.3)
131~180 1 3.7)
More than 180 1 3.7

‘o] H7}3F clinical efficacy (F-FES)S EE3 =&
& % 2490Igih ol o] 0ol 4 1071K10] SR
%o AEE NZHH0R Uehiel B30 =S B}
= visual analog scale (VAS)E &-8-3F =&-0°] 14¥H09]
12 ™, Lysholm knee scoring scaleS &3k =&0°]
738, Western Ontario and McMaster universities osteo-
arthritis index (WOMAC)S &-8-3F :=F-0| 53,
knee score, relapse rates 283+ ¥=F°] 212} 33, cure
rateE AG3F =80 20|tk A AF3F B} A
E 9o = McGill simplified scale, Japanese Orthopedic
Association (JOA) index, Kujala Functional Knee Scoring
System (KFKSS) &3} 22 Thfst 37} 7)50] &85
I THTable IV).

Lequesne

4. X|= 7|2t

AFo)H AN A5 7|7 2



/e dEASSe FARHRT AT 22 59 BE 24 PEIEEEERE TAR(CNK) A4S %ﬁﬁj'

Table IV. Evaluation Criteria

Frequency Evaluation criteria

24 Clinical efficacy

14 Visual analog scale

7 Lysholm knee scoring scale

5 WOMAC index

3 Lequesne knee score, relapse rate

2 Cure rate

1 McGill simplified scale, Thigh circumference (cm), Japanese Orthopedic Association index, Kujala Functional

Knee Scoring System, side effect rate, GQOL-74, knee pain score, symptom improvement rating, safety
evaluation, blood analysis (blood pressure rheological index), index of severity for osteoarthritis, femoral head
contraction peak torque, American Knee Society score, Quadriceps peak torque, joint fluid analysis, clinical
effective rate (magnetic resonance imaging grades)

7H Fgleom 1 5 X573k 109 oWl = Table V. Treatment Periods of Study

2%(7.4%), 1020491 =2 631(22.2%), 20-40€7] = Treatment periods of study Number (%)

T2 143(51.9%), 40Y o]7dR] =2 43(14.8%) o= Less than 10 days 2 (7.4)

A5 717k0] 20-40Y AbolQl E=to] 71 Btk o] £o 10~20 days 6 (222)

25 717k 7-14YQ1 =] 13(3.7%) 1A TK Table V). 20~40 days 14 (51.9)
More than 40 days 4 (14.8)
7~14 days 1 (3.7)

b. A=/ |EE == &4

HEE o] A To) A AKX 27} om B AZE AN scoredl A NS B ESHE7E QubHe) a3 EHT}
Fata Asdl A AT, BAE, 4718, {9 a9E Yeh S-S Rusyoh

QA e el 47 & ERSIATh T8 A1 e o Kong'¥-& A7t 370 22 el Gk 213
T AAZY FasA AR FAE FAdste] £R73 LWU(THRTA), B/ SFLR(NZTB), 98k A e+
Ao, gl 79le] WAk HESIAL olo B /BT 2ol 22 APt g A
o AV AT B e 1, B E 3 FolXE dETAY] FRESS 33.3%, HEaBet A
A7 7, a7IaN HE A7 sH, A8y B P7o FHESS 47 100%E HECBI ATl
A= 4ol A OS2 FHEE8S 2O, VAS, Lysholm knee
score®} A2 TR X oA T dZFAET F2oju]gh )
e Rtk Bastqich

AF8HES AP A7+ 11HSE o] F HFaH Gu §'& HzFolle AT EFRRT Dol =
G=0 8 AP A+ 39, AR AHH £AE 2 2 33A 5} 1_712,.9_‘%'3% Alestal Aol = HESE,
A QS HEI A= 2%, AT 2ol A [EIFIZ 74 (deep rounded sharp needling stress point
3t N 5E HEg A7 49, T8N LA combined with moxibustion)®} &% Q- A|3Y3}A =6,
S &% A= 19, TAAE WollA IFeRA & AT A} 3ol B 2 FHEE, Lysholm knee
kx5 9] A EHE vlug AF= 1Ho|UTh score, JOA index® YENI S H s}t

Liu ¢ tdxwdde 2d A B3 143 9 Xie9} YW izl X8} 3 &9 &
& Ao E URkARl SAXEE At ATl 7} d= AYH A A=A S Aldstar APl A
= NS HEEHE(EIbow-knee cross correspond acu- SAXNB} %X, KEHIMNGETE B3I )

points)E A|&Y3FH O FHEE, VAS, Lysholm knee T AFAME AT dE2T —',Z—Oﬂf\'] g e
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Table VI. Frequency of Acupoints Used in the Studies

Frequency Acupoints

7 ST34 (Liangqiu), ST36 (Zusanli)

6 Waixiyan, GB34 (Yanglingquan)

5 SP10 (Xuehai)

4 EX-LE4 (Neixiyan), SP9 (Yinlingquan), GB33 (Xiyangguan)

3 EX-LE5 (Xiyan), Ashixue

2 BL23 (Shenshu), EX-LE2 (Heding)

1 ST35 (Dubi), Xiding, SP6 (Sanyinjiao), BL17 (Geshu), GV3 (Yaoyangguan), CV4 (Guanyuan)

VAS7} #-2Ju)dt AE B oy XF2&e AdTol
A o A UEhs T B sk

Xiao®} Shu'?e= o] =Z2Wabx] E(microwave
therapy) S AlsYstarl A oll= IEPY$t(acupuncture at
four acupoint of knee) R ¥ F=THIA| 58 W83l
ARTNA HS & THEAES B OH, VAS =3
A 2SS Wtk Gao™ T3 FARE ATE 7
iRt tx2Ttoll= A 9|54 3% S(extracorporeal
shock wave)E Aol AdTol= ALYFAIgA 59}
TI8t HS ATt slid ATolAE iz A
P BFolA 100%2] TraEsS el o A3T
(92.31%) 914 tHZETH69.23%)E T} T & 9382
R stk

Zhao$} Wang™-2 t 2ol = J-t#i(acupoints at seven
acupoint of knee) 8-S A3t AP oll= Fif] &
I} ZT9bX] S(ultrashortwave therapy)< A3t 23
ToNA NEARE &8 2 American Knee Society H4~
Fel ol a9E Beg Btk

Lius} W= tizzolls YE23 S EF7(diclofenac
sodium sustained release tablets)& F2Fsh= FA]o A
Y 3]&FE4E F=ALL H(sodium hyaluronate injection)S

APTole BT ATo AN A

kel A el Folt a3t AT RSl

Zhang®} Zhou?-& thtoll = MK I a3 (ultrasonic

pulse conductance) &S Al&stal A Toll= /M)

SRS Al o, F oA B FUs EE &

HEES AFsith AT dlxrit 52 F
[e]

=
FEE, W Lequesne indexE UEM O™, VAS A4

84 ] Korean Med Rehabil 2020;30(2):77-93.

A

g izl Hls) FA] ZAEASS BskiTh
Hes} He& tlZTolls B8y 3|gF24 A4S
H(sodium hyaluronate injection)S A3kl gl
A LRkl AR e AGA 8 E Aldst] tzd
Ho HS 52 F/78E8, VAS a8S Hyon X5
TE F ALEE A wdttar B sk
WangV-& izl /1 a5 259 o
oS Adsks A EiEF LSS Fosta AY
olle ] U filin &H-ES HEsET AT

;

=) &3
AT A 59} #AE 1172 AT AAS dE

= A3 A3= Table VISF 2ok S0 A=A
slFo] AT X5 2ol B9 F RR(ST34), £=H
(ST36)7} 7312 714 WIWshA| AHEEom, 1 ok
S 2= SMNEIR, Bl (GB34)°] 63] 2 RIFSHA] A
Ak o] 2jol WIKHREX-LE4), FafER(SP9), Ki5RI(GB33)
& 43, RHR(EX-LES), P22 33, B f&(BL23), fBIH
(EX-LE2)« 23] ARS-E AT HHEL(ST3S), MTH, =X
(SP6), @A(BL17), IERERI(GV3), BIL(CV4)S 7 13]
AHEEIRITE /NI S, TI8E 8-S 283 339 AT
M= W2 e AFsHA ZUT

AT A 5o #AH 11319 AFoNA AAS 99
7458 NS E A3 I Table VIIF 2T} f&I0
7o)l 732 7P wol AHEENeH, thao® KR
B, RKREERe] 7 33], EARMERT RS
o] Z} 23], Bk fEhkel 2+ 13] AMEE AT

F718Re AT A= sl ©] T MR
= o
=

ffiik(the method of adjusting patella balance)
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Table VIL Frequency of Meridians Used in the Studies

Frequency Meridians
Extra points
Stomach meridian
Spleen meridian
Bladder meridian
Gallbladder meridian

Governor vessel

—_— = NN W W

Conception vessel

Acupoints

EX-LE2 (Heding), EX-LE4 (Neixiyan), EX-LES (Xiyan), Ashixue
ST34 (Liangqiu), ST35 (Dubi), ST36 (Zusanli)

SP6 (Sanyinjiao), SP9 (Yinlingquan), SP10 (Xuehai)

BL17 (Geshu), BL23 (Shenshu)

GB33 (Xiyangguan), GB34 (Yanglingquan)

GV3 (Yaoyangguan)

CV4 (Guanyuan)

2 A A7} 13, traditional Chinese spinal orthopedic
manipulation (TCSOM)& T50 2 AJg)dt A7} 23,
Fue ﬁﬂ?ﬁ* HE3 A7 19, U 3
T, AZA = &3 A7 1Hol Atk

Li’+= \‘JL:Z:—LLOHL =ZFIAM(glucosamine indomethacin
enteric-coated tablets)2 ©]-&3+ &FE QHE AP}
Aol 7188 dF EEHRHEES sty
Heg ik e aEn R o R Fof3t AR
BsS Hith

Qu*?, Xing Y& tz2FollE A ZAIH 78 (cele-
coxib capsule)S ©]-83F FE QWS AlSEtar ATl
+« TCSOM 8RS Alste] FFE &, VAS, KFKSS, in-
dex of severity for osteoarthritis®ll A1 TCSOM X &7} A
01:4 8lA FEQHHETE Ao ZE Fol3t aiE H

o ByEY

Song SHe xgtoll= S|LFEL

hyaluronate injection) X|S& ]33'3}

FU M7 kS as)o]

ZA]—ﬁ‘ﬁ(sodium

AT F FoIA
7RI, 1 3 i
U A EL AA A m_i Sate A3
39, GO 9o] thE AT

e A7) 2 1, Aekeletd obg

B2 gopg Foid
EIO ﬁ?ﬁ Q»GL

o
°EE

7|Hko 2 gixte] i Sl
met oFES 7R AT 3Hol e, dujolA A}
AH o &2 As /Nt A7 28|tk Ao E2E
A AL TS A AL M7 ©) 4312 718 o] AREH
NowH, of efol KRS, EEEFY, BEs<
7+ 13] AFeETh
Wang¥} Quan®®-2 thxoll+=
“(glucosamine sulfate capsules)?} HEZHIUHEF
(diclofenac sodium enteric capsule)S F3t1l AT
ol SFIAMAE HETH Bkl <l 151?% 7]
e W8t ARE, BT A = IHH
A3t ol a5 HYSS Btk
Feng'¥-& thzol] T 3| U724 AL H(sodium
hyaluronate injection)X|E-E A= SAlo SFIAR
34k A& (glucosamine sulfate capsules)= Fo43}aL A ¢
o= ﬁﬁfﬁi?ﬁif% AT B&3h= s s A
........ A AldEt A7 F5 o/l = AY
°ﬂ’ﬂ EHE—ELEU]' O & FHaES Rt H3ith
Liv® T3 FARE A5 Ao Aol i
FEGMIK TS 74T &= Al AA A &
B3 HMIES W8St 2 oA thzrRo 74
SHAl &2 THAESS Btk o] 9= i Aol
Ae AE FTE F 1393 38 3Es 1S A A

Zi
L

3l

O

S

‘5‘—]
\:1

oA AR e AdES Bt
Feng¥} Zhu*?+= thE1ol] 3] ‘?—-l’-?‘%/‘& /‘]:9_‘1” b=
E Adsta Aol miEEstne 7 &3l &

Aol 3l Ao s #kiks Aldste %‘ﬁ%oﬂ/ﬂ =
THT =& F/88S HIL Interleukin-1 (IL-1),
Metalloproteinase-1 (MMP-1) $=2|7} f-28tA] 743}
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o™, sulfate glycosaminoglycan (GAG)e] <+X|7}
ostAl St AdE Hasigith

Zhong™-& T 2ol FFIA slo|=gzFa2elo|=
78 (glucosamine hydrochloride capsule)< Fi3laL 4
Aarole KBRS G & Fostd o, ddwat o
Z Bol|l A thE AT 825 (quadriceps exercise
therapy)= 53 A1) 0]‘91131' 04—? A3 AP of
Z7ollA € 75 TR, FTREEANA FomlRE &}
ol oy AFTNME F4F 9o FFEHF
B, S5 (E) 50 22 ASGRE) ) A A
H ¥ tzToll A ol H 3k SAde] A EA EdTh
g ATolAE o3t AAE B3l AFTH o=
A 5o} ApHEslE = BoRx| 59| e AL o

Peng'"& tjZoll= S5-I ho|=2F =)ol
E AEs Fostal APl BEH LGRS < —\E‘
ot on, AT thxa E5olA tEAT &
2-5(quadriceps exercise therapy)= &L3A] A3 0}951‘:}
AT At A7 2TolA FFa83 WOMAC in-
dex, =5 3|5 Aol Fofu|gh zlol= gl ovt AT
oA dxTHT T50| BS wEA gstElom 9%
As F2HEe] A RIETE B2 Zlo g H stk

Dong 57& tixFde SFIANEIE e
(glucosamine sulfate capsules)<S Folsta ATol=
SFIAGNE Hed BEGE Fost d@T
A ZTET 2 THEES Ve Uﬂ@"?/]@}—

E Uehll= @ 783 & hemorheological factor)

o

o FAH FFL MHThT RIS,

r—u&

QRS AT A= 4Hollom, 11 F 9
QW A e]sl# X]H(low intensity extracorporeal shock
wave treatment [LI-ESWT], western medicine)S *§-8-3%F
AT 28, WL} £EAE NS BT AT 1%,
vk 4 R0 YF MUAE BT AT 14
o AT

418] AT F Bk S o83 A= 29, A
2H} %S 0] 83 A= 2 o|dTh

Zhang¥} ZhouVE tZT A3T BF 252
AR stolEm g Rl 4 ﬁa Folglom, izl
= KRS A3t

86 ] Korean Med Rehabil 2020:30(2):77-93.

AT AT Ay F=FHEE, VASOIA ¥l iz
THT}F #23 a3= Yephioh
Wu 572 tiztolls A= A5 ATX]S(LI-ESWT)

£ SEAsk APl BARRER Q) BBk E
S¥3h= A9l LIESWTE Alstdon, A
iz EFolA dEATT 28-S Aldskath
g AToNME FHES, VASAA AFTol] tixr

B} oS 9% 8345 HAsS Hasith
Yang“ % EHZ:'loﬂ *%iﬂ& < @=0 7 A5t
52 H(kinetotherapy )=

-3t ];:“]: of| A1 13 =2 %“%E%, Lysholm knee
score s YEPHSS H sttt

Liv”E A7 S vl B, BAaHE
o] g ol EvhkS ©EoE Algstal,
BRAM S B E 502 Ao, Bafl
= 7 AEE #HEsIAH Y ATolMe FFE
VAS, Lysholm knee score®l|4] 3718] & 25 /34
2 Fo3 a9= vl oy wmkk 7‘%] S5 M
ABe BrafolA 7P A S3e-S Bastaith

gy HHEE 33 Aol AAT Ao
T/ A W= A3 3= Table VIIF T
2 EAE AMSGE T oFA) T EEEIL F 83 E UM
HIASHA AHEH 2102 YETh

10 ﬂﬁo

=

HW7F A7I= T .

sWdo] Pty 55, WS AR 25T A

$ AskEE 55, F4 A ﬂﬁ}ﬂ% F50l F Tl
o] Ay met v By o s s
9, oA e] 7] AR, S1E uiS wawe) o
T, S/NE shre] vy, S/ vk Alpatella grind-
ing test)’d YA &4, HEAFZO] 915 248 Eol
715 .
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Table VIIL Frequency of Medical Herbs Composing Traditional Chinese Medicine for External Application

Frequency Herb

8 Phryma leptostachya var. asiatica (3BHEL)

7 Carthami Flos (£171%)

6 Aconiti Kusnezoffii Tuber (¥1%), Clematis chinensis Osbeck (&), Lycopodii Herba ({HfiE)

5 Achyranthes bidentata Blume (4°/), Araliae Continentalis Radix (1), Aconiti Tuber (JI[1%)

4 Ligustici Rhizoma (JI[%), Myrrha (7£24)

3 Angelicae Gigantis Radix (&%), Angelicae Dahuricae Radix (FiE), Cinnamomi Ramulus (H:£%), Olibanum (FL7),
Gentianae Macrophyllae Radix (ZJi), Saposhnikoviae Radix (F//E)

2 Artemisia Anomala (X%74X), Eupolyphaga sinensis (1%¥5H1), Artemisiae Argyi Folium (3'), Asiasari Radix et
Rhizoma (417F), Gentianae Macrophyllae Radix (ZJ1), Cinnamomi Cortex (PAFE), Glycyrrhiza uralensis Fischer
(HEE), Pheretima aspergillum (HifE), Mucunae Caulis (Z8IMFE)

1 Paeoniae Radix Alba (F97%£), Rubia akane Nakai (JI[#f), Ostericum koreanum Maximowicz (3&i&), Periplocae
Cortex (FNEL), Visci Ramulus et Folium (#274:), Rehmanniae Radix Preparata (FM3%), Persicae Semen (Hk{7),
Astragalus membranaceus Bunge (#%), Zanthoxylum bungeanum Maximowicz (fE%L), Acorus gramineus Solander
(F1E7#), Acanthopanacis Cortex (FLINEZ), Foeniculi Fructus (/NEA), Syzygii Flos (T ), Hirudo (7KIF), Sappan
Lignum (#£K), Kalopanacis Cortex (¥###F), Curcuma longa Linné (ZZ1%), Aconiti Lateralis Radix Preparata (Fff
H), Dipsaci Radix (#&#), Corni Fructus (ILIZE#H), Tripterygium wilfordii (Z5/3%), Lycii Radicis Cortex (HiE F),

Schizonepetae Spica (Fi/F), Linderae Radix (55%%), Strychni Semen (B#§¥), Loranthi Ramulus et Folium (X%
4), Bucommiae Cortex (F:ff7), Poria Sclerotium (£K%%)

| Aol A5 YYD AR Eop T8 WG R KRS 58 M
H3 ok 24 o] 18 B 2R Aol 1% ARG f 5 Ay
R A I e A e e
S A F7h H glom, Agelsel s gepE, 9w 5 o)

(

1:5_ %“/] %"g‘ }—J— /\)\
F2 FARY, =AY, el ayo] AldEa oo Rom, gRE Fostd N8E B

?&/]f&f’ﬂ/ﬂb SR, BRE, W, G, R h= k= 8H, AR, S8led, +5as Hed
5o WMol &tk <HERM - IREREMG > A BE,  TAY FIAEE Aldsta oItk FTay #HE =
Wi i, TG, TTHICERT, mikase et sk’ 4, Fo] 11HoZ 714 ggton, Bk g 7 7
A &A1 B =2 SNERIERT, REEFHOE Qs HoZ o2 Bodth o] 9o 718 I =&
UM, FE ol ERsHAl Kot AshE Ao E B 2 59, A8 T =2 4HoITh

r_rs,
i
Hn
°

i

I AT AREE BRAETIer RS, A=hias Ao #d ATole FESEEFIGERIERE (deep
N2 M 8N, "R g To] AldE L TP, HTA) rounded sharp needling stress point combined with mox-
59| A5 ikEiE, ?*[fﬂ?& ﬂi(ﬁf«] 28-S B3l Ik ibustion), %3 X B HESHH: (elbow-knee cross correspond
< AFA RS =3 A o] &8, F acupoints), 4 /\$t(acupoints at eight acupoint of knee)<}
=

7]aL
< 73k A Eﬁﬁﬁﬂﬁfﬁ‘é, KBRS, 2ol 71ES] AFale 58, AN AR FATe

ml>
rJ
nBi >

RABIERA 43 d9E TACE X530tk UE3F Hel 2 a3E dSske ?9% ATa R H‘*
2= ARIR(EX-LE4), JMEIR(S)(ST34), Bk ogtd A m-e WEg AT, AT} X8
R(GB34), EFRI(GB33), B (ST34), IMi¥E(SP10), &= HE3 A, ATl %‘.—?&‘ﬂ—% Al ey slal EHEEL
H(ST36) 5°] Slth o] o= &ashk, olHaH, A o= 718 GAIXEE Alddste] I3 B9E
FeH, 23, 3, A=W, 7Y F U I8N Hl gk A7 AUk

o] &&= Utk WA RS A5 HifFEkE 2 ﬁﬁﬁ% FETTEREIFIARER S DURR RS H2 ol ot <70
Mo F2o 5 A=, Wl wa} @FigmE s X =& 35Est e/E W, 95 ek, AR

JRSIR ST, BEEEY 5=, BECls Myt ﬂﬁf% M1 B(stress point)ll AU Astar AHE BEHl
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i r{r tlo rir

A2 G, WiEsE el et o T
%335.% d-¢ GRSt SRS At
o7 HyFHAGD,

%Xi?ﬂ:ﬁ Hold <> o Efil, B, i
O1E, t T30 S B3 A HIFe| IES A
Zsh= Afigghikel &, #HINEHES & W, IO aiF-
Stol| A AASk= 274 A (myofasical meridians)®] Z
AAQ 24 2ol A 25 sWE L vl S
ol AWM Al A agoltt. FHEE
90° 2 =13k Adefoll A Al3YSHAl =™, F=F(olecranon)
9} W=7 medial epicondyle)S 23+ AAko] A<k
#Z¥(humeroulnar joint) AFe] A ZF(joint space),
FT(olecranon)®} £]=/dI(lateral epicondyle)E T2
St A7de] Ak e E3d (humeroradial joint) AFo] T4
ZF=(joint space), FZHIX, FHE Y| BEIFHM O 4
7Hel A d9IE A3 F 85 s dFH
SE= FHEY Rl F7HH R ARE sl
Aok A dFolM e sl FRe] B Al I ET
YA o2 aart Hojuh Aol ZhAskal, bR
Aol gtk wTh.

Bt #IEH, SME WSAA, e/1E 95A-E
2= E=§ S FEH, RIRIR, SNEIR, A
Bl WS AA, SMRIRS] 915 ARlS 23d8k= Th
f’roi T8E AR e olth. oA7|A SllE WEAA
e S/lE WSAe] Hddl A% daHE on|st
, E/hE SAHS SlE 579 Hddel A
FEoAE Yujgitt. elEe YRS svieF e
of /X% FexE ondrh. kRS WS A4
IR A S ko= 15 Fojxl 23] <)
AZ Atole] FaAE omltH, SNEIRSY ©1=
AL SMEIRAA 25 WFo = 15f Hojxl AH Y
SMEH A= Aol FaHE Yuditt T A7l
Ae €71-d18 F-(patellofemoral joint)3} H=-tE
FH4(tibiofemoral joint)= 202 EXsh= i)\t
a¥o] e/llE FHF BAEH Jde FHE A5}
IHETE ol el TN A2 2
Xﬂﬂ sh= SOl RHRIE, F5ER sk

3 Qo] BEH LS 3| HAIA
3’4'7]' %ﬂ'“’ a7 1=
o 2= AT Akeshd 259 o244

¥0

L}Om

2ol o o6 o H rl

N ml> = o
l‘ll‘ F]E rlO{' m‘
o ol E r
rE tlo
po{,
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= 2 o7 nwd A7 YAk Zhang$}t Zhou®”
o] AFtollM= AAwel= /Mt] S Aldstal iz
Toll = K E (ultrasonic pulse conductance) 2 H
< A&k SAl 7 ol B TS thE R 2
THS Al /J\'fﬂ]ﬁ < wifUust, st @
etz e Ve A3 ITeeE efey
gt AR 23 = ?_]EH(collateral ligament), =ve
QI (patellofemoral ligament)2} 22 E/& FH =
1S A 07 4%, vteAl7l= Aol EAolth e

TolAE= /METJ8REel E7iE T 220 e
=31, ZATA A, SlEe SUY 4 £l
1512 B HEAoZ &3 AZo
Thal Ye)a Qlom, iRk b g (ultrasonic pulse
conductance) R HRE T} YA o E B8 a3V} LSS
9k Zhao$t Wange | Qe ZduA g
(ULTRAshortwave therapy)E &3t A¢A| 59| Y%
2 a3E Ys|al Ut

oA Y HT et Akelsty A g ¥E3 AT
A= AFAHF A F2HIX] S(microwave ther-
apy), )52 3}*] E(extracorporeal shock wave),
31X S(ultrashortwave therapy), SFEQH, FALQH, &
TAHE Agstdon, $AY FIAET dEA R
B} dxAHo g =0 28 g5 BHeltf= 228 A
Alskar ok

o] &Jof] e xS ¥E
o). Xie9t Yo'V RIS, TR )
ke ellE dE9EEE o RE
JiNBRIT E 8k AdaolA T
ES AEES BYSS Baustdth did dTolAE
SME AEAES SAFERA) o] Mg
ZIAZ o, o] 3 A= ?P‘?—?/] ‘:'/H]@er Iees
I} AR S] S8 FXlske 2
ths 285 At ok

nEA o 2 F-/]Z] 5 oA HFaRe] axe}
X Fol 7] aS WS AFX RS AHE H|
k= A7 oloq‘:]' Wang?& S d=dsls 2
A= o= Addtoll= /J\fﬂjﬁ‘ﬂ# i 2 H S
|3t thxTole S7iE FHF 2500 tEk At
HE AldskE 540 %Yﬁﬁr 4e Folste] Aol
A O ERTRY 52 XF52ES RYSS Wtk
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AT A5 I AFA = BE(ST34), & =H(ST36)
7} 7P RIRsHA] AREERl oM, T o0 2= SNEIR, B
FER(GB34)o] HIMsHAl AREEATE 11 F KIR(EX-LES),
WIRAR(EX-LE4), FMigAR, Tﬁsg(ST%)Ol 143]¢] RNI=

2 AFHAE, KRS EdolAM B3 HE X7}
BAEO] JAE kot Ao =E ol theshe
WIS XA Aoz 1Bt 24 wet fge
(BL17), B#&(BL23), HERRH(GV3), BaBER(SPI)= 714
g ATE AT BIES HIES] o|HOE AN
sl ST, F9E a4 Ao R EBIER, &
DIGIERS, AR, AL, &0 A
ok EIGIHER, EOBIER, EREpEbSe]l AHeE 2
< o] Al Aol B S-S et thEF &
LZaRiias 7P¢ “-% ATEE Hol7] W}l 2o = A
b

=9 Hx]g} AL okgAE FAEFE I
St AA = ~7H*‘E‘ AZAsIS2] A BoA= UEA
F2o] 28 EvdS vlEHE Aol X7 #do] FH

B0 R AT AR RHE T E 2

Ao ABEE ROBH, DHol TR Anes
BRI S A0 895 14T 20 AT,
NS A% AR H o Ludel Fus) 9
A Ao R S Aol ot a3 B
H BIE(ST34), WIEIR(EX-LE4), BIR(EX-LES)°] AH8-
AT,

F718R #E dFole 1] dF] wEH
ffiii:(the method of adjusting patella balance)$} TCSOM,
M= Fuanel i 19E AT7F AT

Li”= 1A B3 Azl o3t ol kw7
7t S dEdsss ol & <+ At
= Aol Ftate] A Ao #3E T A4
RllS & NA F= EFItEE ARHeR AA
shal It} #EE ik Mt EE, #Eel Al 7HA
]% 9_'?;}5]"3]' 1<z M‘Eﬁg NEATF, 9158,
T F S0 2 Qs £llZo] A
= 198 4 4@4 ML EERCE Y
olNA =2 AAE HiERE BAE 9
NE AT, 91538, SH8e] 9= et

o ApA| e} er’ii«l ol syt dAysal,

§ Sedat FuR 250 FRHL Aol

[ =N
Ely

sh= el

E
=

[1

o g
RO
ok
[
o 1o
fﬁ
QL
E

T
o=

No=2 oy
f dp &t so
)

oﬂgmlo

2

¢

LAEHA Aok ol21gk A EE d=dsSe] AL
Aol S7Hth o] ul S7)-thE B (patellofemoral

joint)¥} 74 E-t1 & T&(tibiofemoral joint), E7/NE2] F
8L WAk DAZE viE Egolth nEAHOR 3
i WS32o] 243E Sl 5329 By FHE

FrAsk AR eME] AAE 1A= DA
5 oJugy.

Qu™, Xing 5V 859 7 BISIE s 85
o] A A 711ekE A8 T thEIAE, S8
A ufsk= thE A7 (femoral nerve)d} H2j4 7§(obstructor
nerve)oll 4] e A4 S/= =50] A
U Al 013%& Bt €

_TT_Z

ojgtE AV 1E F gloH, &
MEe] L7F dojdtiar ¥a]ar Tk 1] Aol A
ol#]gk Yol F¢kste] Q3o M9 wAHLS Fal
AR ZreliAlE ks S afAst HFA o=
S 2B AA 0 ke s aska T volrt ¢l
o A AlEl 715= 3EAIZ T e TCSOM= S0
A=A AFHeR AASkAL Tk
Song &'V& Aol % Ne FUHaHI #HERES
| A8MS AP
2 3= &
Relfs] = CEE Rl
A A= H“—'ﬁi A= gt ), AR
z7] o|¢h, SlE9 Fat s, EMES A B F
AR AAsE ZXelE A7) Qe AoE B
Ak o] o= e/iE FUhae #4
Al o 2 7oA o] x3kE HoF A

pu—

R

ﬂl

T FTEHES 8 Fo BEY
AT s s a3t o=
Lin'” =3t FUaa 799, AZFdS
ARz o] aatel WAy s|dFEA FAR M (sodium
hyaluronate injection) X 5.2 ETJ-—EL Hl e A
A APTNA 2T EY 52 N85S, E& ATE
<= B ZoE eyt
FofA 5 A ATt 74
A5 Bof Fofito
T APTol R EE d5og NI A
ojglor, & B8 58S HWEskAY
oA ol Ao etE o aS AR A8t %
@E =02 A3st AHTE AAAH oz gy} 9

[.

[QIR=N
AR

E mE Aolats ok

A% '3 vlwsth I
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[e}e)
Ne=

ol A7tk ARE Ao 2= BEE LS
RTINS, KBRS, B, SREF R 7
ANeH T F AR WETt 7P =& A L
GIBIE TG 02 & 43] ARE S
Peng'"2 FEEEES WS 3 Fiske e=
il
&5 (quadriceps exercise therapy)2] A% X
AT oA A adtet
Tof Fou]gh zlol= gl et ATl A
ZrRT 555 TS wWEA dSAA Fom A2
AHIEHE), BE-ARHIERR), 2AENT 22 A3AE
Hzh-go] Wb W=7} WA JERES-S BT Feng'®
< FBEIE, RS WS F3 F&ste e/=
A=dsts A o= EEHFESRS B 283t
© Aol g Ao g #EkS AAslT Fengdt
Zho TS PR, SR SE dedss
S o= mEFERS BT H8ske T

o

g ATE P ot APl BEEF LGRS <
AT B8&3hs Aol AA Ae B89 #K, Mk
ATt Al AT 25 AETolA dizdin

2 AS&S YERTh Feng?} Zhue] A4

Aol A7 T A= dF, HPS FXek= 1L-1,
MMP-18] 2|7} FrofbA| ZHAstglom, A= A+,
AE ZX8E GAGE A7} FroletAl ket
= 23E 93|32 At} T3 magnetic resonance imag-
ing (MRI) ZAAFl A Grade III, Grade TVoll s|d35h= 3
AR T} Grade 1, Grade 1I9] S|Fsl= Ao A L &
L X 58S BRAY= AAE AAISHH MRIY Grade |,
Grade 119 & == 2717 €70E AEdsts A 59
Ao 7H H 2 2] A7 A
oA AHER MER A S-S S 9 o PR, &L, FEFAE,
A, ORI, B, BFIEE, M, WEE RS, AZ,
HE 2} 9 g, #fiF 3 g2 TAEM, EEULE, &FHGHR
o] o] Aok MmEFEES S Al 2ol= T
AR Aoz By oy

Zhong™-& RIFHFEAREE 3= M= A
=d3ls A= de= KBRS MG 2 thEAHF
o 8- (quadriceps exercise therapy)2] 2% X5 E
Aste] AP i x2TtollA S 715 744,

W M o

0] S vlE
A4S

=0

ST

90 ] Korean Med Rehabil 2020:30(2):77-93.

AEA FYHF Zol= g AR E <
W B4 S Qo FFEHFMNTE), S5 (HH),
A SRR ENE), FREIEK), HEICKER) S 22
ASGRE)Cl A /A" ¥ dizdodAE ol
ol MAAEA EFdthe A7 AHE Tl Adest
2 oz oWy ApEslE = "ok g Axle AAs
I A} i Aol A ARSE KBRS < <A
B> ol A REEIR, JEIHEFSl S5l Advkal A
w9 vk Qo Gk, WSk, CHEE, RE, &
AAe Bso] Atk A BTG 30 g, EiEE, PiE,
s 15 g, FiL, NI, BT, kR, 2RI, 13E, MR
s, B, 0, AR 215 g Az, B, i,
HE ZF 10 g 43 3502 FE90.

Dong 572 KmIEie] WMZ 715 Fitehe
NE dEdsts S ez SFIARGLE
A< (glucosamine sulfate capsules)Z} EXEE 23 X &
o] A BHE YIS Bk ol o] X 5T}
g0 =5 FrHsHA 1At HA|&=
kol ok af Aol
BVES S BEIG 30 g, WG HIEE 20 ¢, =&
IS RLfE A& =% 15 g, B JERAE B 10 go=
TAEM EiAR, B EES] T5o] 3l

Wang¥} Quan®& AR, SRS B35 7]
el elE dEdss SAE e R dxT

=

2

)

I AT 250l SFIARSAEE 74 <E(glucosamine
sulfate capsules)= Foiatal, A3wroll= Beichi /i<l

Z(diclofenac sodium sustained release tablets)= 713}
Aok 1 A APTellA tEa T A5E&S
Hom, e A 5 A9 =3 iz
of vl T & & FOo & s as Wtk slid <
oA AN IR IS 30 g, FFHA HiE
2 BMIEE 1= A 1S g, 5% Ml 4 10 g, 5
9 g HE 6 g2 T35, MifiTE, GFHnGI, ki
el &%5o] Urh

Qe #A AT F 4UOE XY AP

9]8}2 X F(LI-ESWT, western medicine)S ®-8%F <

o
ST

3
B A

T7F 23, #ET S eX S-S WEe A7) 19,
HRIEY £AI 50 LFQ) AR E BER A7 1

oAtk
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o] 7%k BA: chBEEaksinili TA(CNKI) AMS 408

Yang’& AHA| e S8 thi#inky 59
H(kinetotherapy)= -8 ATE Fdsl] X5 & A
oA FHEEF Lysholm knee score B T
Boh 24 et eS WAt sld ATtellAs #Esk
o] ¥Fo] g, AR Y& ALk T YHa
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Objectives This report aimed to review literatures using extracorporeal shock wave
with syndrome differentiation theory.

Methods By March 3, 2020, five foreign electronic databases (PubMed, Web of
Science, Cochrane Library, EMBASE, CAJ) and six Korean medical electronic data-
bases (KMBASE, KISTI, KISS, NDSL, DBpia, RISS) were reviewed with the key word
‘extracorporeal shock wave' and ‘syndrome differentiation’. We did not impose re-
strictions on age, gender, treatment methods, duration, results and the design of the
paper.

Results Twelve papers met the inclusion criteria. Seven papers used extracorporeal
shock wave lithotripsy with syndrome differentiation theory and six out of seven pa-
pers treated urologic stones using extracorporeal shock wave lithotripsy. The other
five papers used extracorporeal shock wave therapy with syndrome differentiation
theory and four of them treated musculoskeletal disorders. However, the data of the
characteristics of extracorporeal shock wave was insufficient.

Conclusions After thorough review, it is considered to be meaningful to treat urologic
stones and musculoskeletal disorders using extercorporeal shock wave with syn-
drome differentiation theory. However, some of the literatures were limited in their
feasibility and reliability in terms of research design. In addition, the data regarding the
strength of the extracorporeal shock wave applied on each acupoints was insufficient.
Therefore, further study on the use of extracorporeal shock wave on acupoints should
be conducted. (J Korean Med Rehabil 2020;30(2):95-103)

Key words Extracorporeal shockwave therapy, Extracorporeal shockwave lithotripsy,
Syndrome differentiation theory, Literature review, Korean traditional medicine
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Table IIL Data of Characteristics of Extracorporeal Shock Wave

First author (year) Name
Li TZ (2014)” -
Yuan L (2013)¥ -
Huang F (2010)” -

Wang XM (2009)'” Electromagnetic extracorporeal shock wave
lithotripsy with B-mode ultrasound positioning

Zhou XM (2008)"" BA1-ECM99-IIA-5

Yang ZQ (1999)'? KDE-I

Hu XM (1999)" YC-9200

Guo XX (2018)% -
Cui LT (2011)" -

Hu QY (2016)"® -

Zhang X (2018)'" LONGEST (LGT-2500A/B)

Chen Q (2015)'® HB-ES WT (produced by Zhanjiang Haibin
Medical Equipment Company)

Characteristics

* Voltage: 11~15 kV

* Frequency: 50 times/sec

* Number of impacts: 1,000~2,000 times
* Voltage: 12~15 kV

* Number of impacts: 2,000~2,500 times

- Voltage: 12~15 kV
* Shock wave energy: 40~60 J
* Number of impacts: 2,000~3,000 times

* Number of impacts: 1,020 times
- Impact density: 0.16~0.22 mJ/mm>

* Voltage: 9~11.5 kV
* Number of impacts: 1,000~1,300 times

* Cycle frequency: 10 Hz
* Intensity (personal feeling): 1.2~2.6 Bar
* Number of impacts: 1,000 times

* Cycle frequency: 5 Hz
* Intensity (personal feeling): 1.5 Bar
- Impact density: 0.11 mJ/mm?

- Impact density: 0.16 mJ/mm’
* Frequency: 25 times/min
* Penetration depth: 35~65 mm
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Objectives This study was conducted to verify the effectiveness of east-west in—
tegrative rehabilitation therapy on activity of daily living and cognitive functional re-
covery in stroke patients by comparing with integrative rehabilitation therapy group
and conventional rehabilitation therapy group in a single institution.

Methods The medical records of 106 stroke patients hospitalized in Department of
Rehabilitation Medicine, Dongguk University Bundang Oriental Hospital from January
1, 2017 to February 28, 2019 were reviewed. After screening and dividing it into con—
ventional rehabilitation (CR) group and integrative rehabilitation (IR) group, Korean
version of Modified Barthel Index (K-MBI), functional independence measure (FIM),
clinical dementia rating—sum of boxes (CDR-SB) were statistically analyzed.
Results IR group showed significant improvement in K-MBI, FIM, and CDR-SB after
treatment (p{0.001) and there was a statistically significant difference in K-MBI and
CDR-SB score changes than CR group (p<0.05). And chronic patient of IR group showed
significant improvement in K-MBI, FIM, and CDR-SB after treatment (p<0.01) and
there was a statistically significant difference in CDR-SB score changes than CR group
(p€0.05). In particular, the earlier the treatment initiation time, the more the improve-
ment in function and when the treatment started within 2 years from the onset and pa—
tients took acupuncture and pulsed electromagnetic therapy, all scales significantly
improved (p<0.001).

Conclusions IR showed more improvement on activities of daily life and cognitive
functional recovery than CR in this study. (J Korean Med Rehabil 2020;30(2):105-123)

Key words Stroke rehabilitation, Activities of daily living, Cognition, Integrative medicine,
Acupuncture, Pulsed electromagnetic therapy
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ARE AT WAL F71E 4L Sal gyt
= A SR 57HS 92 $A(conventional

rehabilitation, CR)Z} ©] - gke] @3l A LA 5E e 3
A}T(integrative rehabilitation, IR) 2.2 U0t} o T2
ABA T 7R 02 AYA R, & o
TFRHACH HEFT 5 ALY 5l el wEt
7153 A71A=, AAA g, AsHA R 5ol A ATH

oA g Ze HAY A st A XSt
Hom ool AFE oA Big vl Qe H A=
9} vsAd H7)A X S(pulsed electromagnetic therapy,
PEMT)Z F4H X5HES ZE SxlolAl 5L3H
15 33]9] Nz Aot whef A 5543 4
o2 e A7 A 87t B7Fs T $Akel 4
g 2132k o)de] Age st} Ayl == A
o7} Bele] AR A7 EE 3 X89S gE A
stgict.

(1) & %12

A Ag= rAsd 438 By S (stainless steel
0.20x30 mm; DongBang Medical Co., Ltd., Boryeong,
Korea)< AHE-3IA T E9le = ity (LIN), FMEEIT
(TEO0S), BAI(LI04), EFRI(LIY), FHEIU(LIS), BakgiRi]
(GB34), 2 =HL/R(ST36), =E&5IX(SP06), Eilz/X(GB41),
= TR i/ (GV24), JHE/(BL3), Hiz%/(BL4),
SEAE/(STS), & U(GBT7), 15 KE/U(SP03), KX
(LU09), PF/(HTO8), fakX/(LUI0) S FHEsHo
M 1583 F38HH

(2) PEMT X|=2

A Az A s A71AHE 2 E71(CR-3000; CR
Technology, Seongnam, Korea) (Fig. 1)& AR8-3}] PEMT
ABE A Attt A8 F-91= PEMT 25719
A717AEo] Yes A 5HE $Ato] A== tiE
= Al A 242 201 e 0] F o] T
Aol AEAA HENAR S AFstes 2dstal 123E
10 Hz AF=3 123F 20 Hz A=) 2x9] F27158 FaL
Wgo} AFEE AAF 7 1083 AFH. o) F
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AFo] 129 FA71E Fa Wdol AFsl=S AAT
1081 A=At A5 B S0H8]) 25 5
o] dojd Aro] ==& AT

(3) M& x|z

s A7 2157 BV A A5 AFut
71X &7](STN-110; StraTec, Anyang, Kroea)S AR2-3}
AT JFH(G21), EH(LIY), Bl (GB34)ol =<,
ity (LI, FHER(LIS), &Fi7(BL56)o 552 42
Sko] IBHH(G21)-Hirt/ (LI, FH/(LI9)- FHE/R(LIS), By
B3R/ (GB34)- &/ (BL56) O] A2 AAHES 5l 1 Hz
9] o] AEME HH FHTFo] dojd ARY

AEZ 15837 A=35c
2) 7t

(1) Korean version of modified Barthel index (K-MBI,
ST S HHIRIX ) )

K-MBI= 22|29 BlEErt HASd 448859
HAETRE 10702 SFEANAYNA, Ba5)7), AAls),
A, AT 227, £ ), iz, auEd )
3, o AyF ol F) 02 o] FojA] lom mE FEoA
AR =YA F3o] 715 A 7P T

10085 WES o] 9= B7EA|gelth
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(2) Functional independence measure (FIM, 7[s=&

7_5‘E)15’16)

FIME M3 348 98 Q4885 97} 2 4
gz o] w3 ek s 7 vol Ak Sl
Aol AFH WAETR /5Ydn Ao
ol B9 71557} wak okl A1l Q1o o
3 B7HE TFsHE o] Bolth 6/l WI(AMHE,
W 2 24, 0%, HE, JALE, ASIE o)
187) AR RO R EREE 7Y HER A7) B
= =34o] %om HA 1874 Aol 12687449 ¥
e 7Hxick

(3) Korean version of expanded clinical dementia rat-

ing (CDR, QAX|ONL7 &)Y

st 343 CDRS AN E H7ksh] 9
B7Fsstal AT BrIETEA 7, XY,
3 A d s, ABlEE, g FHu|, 1
A B FA AR TR AREEC R T EH
FE 0914 53 H=E ARERITE CDR Fa+= QIA]7]
59 W= NIz e o vkal B ‘CDREY
2~ZZ(sum of boxes, CDR-SB)’ 2] 4F4 wh]-& A}-83}
ReH o= 67l YY Aol AE BT U TS
2 A= 3034 AlFFste QIA)7]50] 455

W57} 0%ol A= H7h A5l

o

re
S

£

3. &4 A=

3% A== IBM SPSS Statistics 21.0 (IBM Co.,
Armonk, NY, USA)S AR83le] A g|stdnt. A7dld
A9 BE A AxEE= Vs BAE o83t Aylst
Ao A&EY Hre WS AUAE, 7Y Hye
n (%)= FEAISHA

A g7 UollA X5 AF H7EA| e Hele A

X E W2 7§ paired T-test, FFEEES wp=x] ¢
= 73-% Wilcoxon signed rank testE A3ttt 5+ /i
o] Az Abelo] A7 A I 2ol & HlwsE] flaf At
A& MEE AEHESE independent T-testE, A3
2] e AE5HSTE Mann-Whitney testS AHE-5H3
o WY M= chi-square test®} Fisher's exact test
£ ©]-83}3 T} T3 pearson correlation analysisS 53l
ALE W Abold] AFBAE FAHSACH, Al
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olde] M4 =27]E nlwsl7] 23l Kruskal-Wallis testS
A&3+9 3 Kruskal-Wallis test 3 -fr2]<=3 5% m]9he]
gt Zol7) A A= AAHS S A )
Auto g2 AA| HrEA| x| Wl YIS F AAE I
& o 2] Aol7t AW

]
TASTE E35he] multiple regression analysis= A]3Y
o
AN

Paired T-test, Wilcoxon signed rank test, Independent
T-test, Mann-Whitney test, chi-square test, Fisher's exact
test, pearson correlation analysis, Kruskal-Wallis test,
MULTIPLE regression analysis] 21#]5F2 25 95%
Z 3lH 21 Kruskal-Wallis test & A4 o] A4
T2 983%= FTh

mpREto 2 J AT Ao A g g 2]l
Z 2 73 (www.draw.io)2}2} GraphPad Prism 8 (GraphPad
Software, San Diego, CA, USA)S 53l 23ttt

75.31]-»»»
1. O CHAXE2| YEHel £

Z 10692 T A7 A= A= ATh(Fig. 2).
A $xle] F Yol 58.34£14.0541 % EAdo] 721,
oJ/do] 349oltt. HEFTO AFJIARA 1LY
HAHo] Q= AL 80H, Tt 289, oA AEF
2549, AAES 21 o2 AL HEF FREE
=73 379, HEY 679, HAMY HEHo] FHkd
o] 2ot Wy 7|ztel whel BRI S u &
W SHE] 123774 E 547], 1-25 o]FHE 6/1€Y
THAE o347, 6714 o3l A5 VIE U
o] EF3tRom olof wpe} FA7] A= 19, obg
371 A= 389, THE7] A= 6790, AT o
FAES] Bt QAR 7R 48.61+18.65Y€ AT

A A T Guk QA 572 23Ho| o FX
A=A Z7-L 8370tk o o Tholl A, o], A
HE 5 18R o RNEES, AAAS x| vlE,
HEFT T/ 74 - okgA - T BX9 vlg, A5 V)
7} 783 %7) K-MBI, FIM, CDR-SB A5l 525t
ztol7F gt 18y Bir #Ake] BlgolAE
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Table L. Baseline Characteristics of the Subjects

Total CR IR

Parameters (n=106) (=23) (n=83) p-value
Age, years 58.34+14.05 63.04+16.49 57.04£13.11 0.069
Sex
Male 72 (67.9) 19 (82.6) 53 (63.9) 0,088
Female 34 (32.1) 4 (17.4) 30 (36.1)
Stroke risk factors
Hypertension 80 (75.5) 20 (87.0) 60 (72.3) 0.148
Diabetes mellitus 28 (26.4) 10 (43.5) 18 (21.7) 0.036*
Dyslipidemia 25 (23.6) 7 (30.4) 18 (21.7) 0.382
Cardiac disorder 21 (19.8) 5 (21.7) 16 (19.3) 0.773
Type of stroke
Ischemic 37 (34.9) 9 (39.1) 29 (33.7) 0.631
Hemorrhagic 67 (63.2) 13 (56.5) 54 (65.1) 0.452
Ischemic and hemorrhagic 2 (1.9 1 4.3) 1(1.2) 0.388
Classification by period
Acute 1 (0.9 0 (0) 1 (1.2) 1
Subacute 38 (35.8) 10 (43.5) 28 (33.7) 0.389
Chronic 67 (63.2) 13 (51.5) 54 (65.1) 0.452
Duration of rehabilitation therapy, day 48.61+18.65 43.48+15.67 50.04+19.28 0.103
Function score before rehabilitation therapy
K-MBI 47.99+21.83 48.35+26.76 47.89+20.44 0.777
FIM 67.34+22.30 65.57+27.39 67.83+20.84 0.733
CDR-SB 6.48+7.08 8.46+8.17 5.934+6.69 0.254

Values are meantstandard deviation or number of patients (percentage of corresponding patients).

CR: conventional rehabilitation, IR: integrative rehabilitation, K-MBI: Korean version of modified Barthel index, FIM: functional
independence measure, CDR-SB: clinical dementia rating-sum of boxes.

*p-value<0.05.

p-values of age, duration of rehabilitation therapy and function score before rehabilitation therapy were calculated by Mann-Whitney test.
p-values of sex, stroke risk factors, type of stroke and classification by period were calculated by chi-square test or Fisher's exact test.

Zhel )@t Zpol7} B THp=0.036)(Table ). Figs. 3A, 4).
FIMS YRk A X 872 65.57+27.39914] 68.57+29.20
2. THEHX|2 XS TIIX|HO| 5} 2 Z(p=0.005), X AL FT-2 67.83+20.84011A4] 73.92

£19.65% A5 F BF 23 S7H A THp<0.001).
FIM A fsh= dat A5 A 3.00:4.914, &
AL E F K-MBIE it AR S-S 48.35+26.76°) 2 AR BTN A 6.08+8.79- 7 Z71E H2 AR
A1 51.48+27.84E(p=0.001), X A= E-2 49.89+20.44 A J5ToA B B2 Fo AT Aol o|FAB oY f
o] A 54.83+19.80°.Z(p<0.001) F T EF X5 A3} oJgt xfol= ZER] ATHp=0.106)(Table 1I, Figs.
H w3l X8 & Goldh e Btk w3 K-MBI & 3B, 4).
= Ash= gk A S04 3.1343.88%, ER A CDR-SBE= YHF A A S5 8.46+8.170114 8.46+9.06
2 Gl A 6.94+7. 847‘3‘?_]“:;’" =7kl AR 5ato] S Fp=0916), FX AFX Tl 5.93+6.699014 4.45+
SolalAl B WL Zo] 54L B YTHp=0.041)(Table II, 5.652(p<0.001) X AEA SR FAZHOE F

1) TA| kXt H|w
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Records identified through
electronic medical record

{n=422)

Duplicate hospitalized patients excluded

(n = 146)

hJ

Records screened after
duplicates removed

(n = 276)

Excluded (n = 170)

Reasons:

- Evaluation indicator missing (n = 43)
- Hospitalized for less than one month
(n =61)

Y

- Received integrative rehabilitation from
la other depariment (n = 47)

- Previous stroke history(n = 18)

I Those with congenital disability (n = 1)

h J

Subjects included

{n = 108)

Fig. 2. Flow chart of patients through the trial.

o3t 37-& HYlow, X4 s Z w] gt
A 570l A 0.00£2.008, T AL S0l A 1.48+
2827 Ao FX AGAsT0) FrolsA o B
& Z9o] 548 BYTHp=0.024)(Table II, Figs. 3C, 4).

< Hugs

2) 2Hd7| EAL H| L

2

I 671 o) w7 &k BRSNS
Aste] HwslS o AL 8 F K-MBI& ¢y A&
A F7-2 51.31£23.859014] 54.31425.43 2. F(p=0.022), &
7l AR T2 52.94+18.159014] 57.70£17.522(p<0.001)
TR A A st A5 & Fo3 S
B} =3 K-MBI A4 #Hsl= gl Qx| 570l A
3.00+4.127, FZ AR Sl A 4.76+5.84KWF F
7hl @X ABA G B B Fo H Asol
o]FolH o} {olgt Afol= WA I3 THp=0.533)
(Table III, Figs. SA, 6).
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(A) Changes of K-MBI

1001 *

T 1
-1 [T

Score
[<2]
<

20+
(] T T
PRE POST PRE POST
CR IR
(B) Changes of FIM
1261 *k Fkk

1

g

8 T
S 72-
<L L

18 T T
PRE POST PRE POST
CR IR
(C) Changes of CDR-SB
30+
20
g
o Tk
O
n 1
109 T I
- -
0

PRE POST PRE POST
CR IR

Fig. 3. Changes of parameters in CR and IR group. K-MBI:
Korean version of modified Barthel index, CR: conventional
rehabilitation, IR: integrative rehabilitation, FIM: functional
independence measure, CDR-SB: clinical dementia rating-sum
of boxes. **p-value<0.01, ***p-value<0.001.

HE 2 &X) S-S 66.31426.049014] 68.38+28.05
Fp=0.190), X AA) S-S 729617420014 76.28+17.73
o7 Y3 QA SN A5 F BT {Fo3 S}
£ B th(p<0.001). FIM 5 Msk= duk A 57
o] A 2.08+5.39%, X AR ET-olA 3.31+6.59% 7k
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Table IL Changes of Parameters in CR and IR Group

Parameter

K-MBI Pre.
Post.
Diff.
p-value

FIM Pre.
Post.
Diff.
p-value

CDR-SB Pre.
Post.
Dift.

p-value

CR
(n=23)

48.35+26.76
51.48+27.84
3.13+3.88
0.001**
65.57+27.39
68.57+29.20
3.00+4.91
0.005%*
8.46+8.17
8.46+9.06
0.00+2.00
0.916

IR
(n=83)

47.89+20.44
54.83+£19.80
6.94+7.84
<0.001***
67.83+20.84
73.92+19.65
6.08+8.79
<0.001#**
5.93+6.69
4.45+5.65
1.48+2.82
<0.001***

p-value

0.041*

0.106

0.024*

Values are meanzstandard deviation.

CR: conventional rehabilitation, IR: integrative rehabilitation, K-MBI: Korean version of modified Barthel index, FIM: functional
independence measure, CDR-SB: clinical dementia rating-sum of boxes, Pre.: pre-therapy score, Post.: post-therapy score, Diff.:

difference value.

*p-value<0.05, **p-value<0.01, ***p-value<0.001.

p-values of Diff. of MBI, FIM, CDR-SB were calculated by Mann-Whitney test.
p-values of Pre. and Post. of MBI, FIM, CDR-SB were calculated by paired T-test or Wilcoxon signed rank test.

Table IIL Changes of Parameters in Chronic Patients of CR and IR Group

Parameter

K-MBI Pre.
Post.
Diff.
p-value

FIM Pre.
Post.
Diff.
p-value

CDR-SB Pre.
Post.
Diff.

p-value

CR (Chronic)

(n=13)
5131423.85
54.31425.43
3.00+4.12
0.022*
66.31%26.04
68.38428.05
2.08+5.39
0.190
8.8549.38
9.46+10.36
-0.62+2.05
0301

IR (Chronic)

(n=54)
52.94+18.15

57.70+17.52

4.76+5.84
<0.0071***

72.96+17.42

76.28x17.73
3.31£6.59
0.001**
4.60+5.86
3.55+4.95
1.06+2.37
0.002*

p-value

0.533

0.359

0.024*

Values are meantstandard deviation.

CR: conventional rehabilitation, IR: integrative rehabilitation, K-MBI: Korean version of modified Barthel index, FIM: functional
independence measure, CDR-SB: clinical dementia rating-sum of boxes, Pre.: pre-therapy score, Post.: post-therapy score, Diff.:

difference value.

*p-value<0.05, **p-value<0.01, ***p-value<0.001.

p-values of Diff. of MBI, FIM, CDR-SB were calculated by independent T-test or Mann-Whitney test.
p-values of Pre. and Post. of MBI, FIM, CDR-SB were calculated by paired T-test or Wilcoxon signed rank test.
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K-MBI FIM CDR-SB

Fig. 4. Value changes from baseline within CR and IR group.
CR: conventional rehabilitation, IR: integrative rehabilitation,
K-MBI: Korean version of modified Barthel index, FIM: functional
independence measure, CDR-SB: clinical dementia rating-sum
of boxes. *p-value<0.05.

Z Z7h €3 A sSFIA o B Zo| M A
o] o]FofF oL} feogh Alol= FAFA] UTHp=0.359)
(Table III, Figs. 5B, 6).

CDR-SBE ¥ul A2 572 8.85+9.3894] 9.46+
10.36 2. 2(p=0.301), FX AHZX|Fol| A 4.60+5.6869]
A1 3.55+4.952(p=0.002) T AEX| Sl AR FAZ
o2 fofgt S HHom, Mg Wl 8 Hwds
u Auk A Sl A -0.6242.057, FR QA BT
oA 1.06 £2.37H o2 HX ALA 5T NS
Bom FAASE {o|n|sttHp=0.024)(Table 11,
Figs. 5C, 6).

3. A= 20| FE = 4 Us AR THE 7t
X|H2Q| Hat

1) X|Z A|ZHA]7|

A& G IS = T v AR A& AR A
o} H7AE AP =] FAIAE AT Table V).
A8 AE A7 mHASE BUEA R wskeEe] ghol
=9 71€715 Uehll= 2 oE Hol X5 AR Al717}
=452 K-MBI, FIM, CDR-SB2] /NHAEE ko] A4
AHAZ ¢ & 348 1Y Y-S A4 5 e
o, K-MBI (p<0.01)2} FIM (p<0.001)ol| A= A2 o=
st Age] JAAAE EATh

E3] A5 AR AZIZ 3 323 olujel] 2 A
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(A) Changes of K-MBI
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Fig. 5. Changes of parameters in chronic patients of CR and
IR group. K-MBI: Korean version of modified Barthel index,
CR: conventional rehabilitation, IR: integrative rehabilitation,
FIM: functional independence measure, CDR-SB: clinical
dementia rating-sum of boxes. *p-value<0.05, **p-value<0.01,
***p-value<0.001.

EE 2] A2 $xltell A K-MBI, FIM, CDR-SB7} 7}
Z} 47.40420.789114 55.10£19.97Z(p<0.001), 67.19+21.19
ol A 74.61£19.96 2 Z(p<0.001), 5.81£6.520114 4.19+£5.26
S 2(p<0.001) A= F frofshA A=A eH, 21 o]
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Changes from baseline
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K-MBI FIM CDR-SB

Fig. 6. Value changes from baseline within chronic patients of
CR and IR group. CR: conventional rehabilitation, IR: integrative
rehabilitation, K-MBI: Korean version of modified Barthel
index, FIM: functional independence measure, CDR-SB: clinical
dementia rating-sum of boxes. *p-value<0.05.

Table IV. Correlation between Treatment Initiation Time and
Therapeutic Effects

Parameter . .T.ree}tmer.lt
1nitiation time
K-MBI Diff. Coefficient of correation -0.299
p-value 0.006**
FIM Diff. Coefficient of correation -0.457
p-value <0.001***
CDR-SB Diff. Coefficient of correation -0.113
p-value 0.038

CR: conventional rehabilitation, IR: integrative rehabilitation,
K-MBI: Korean version of modified Barthel index, Diff.: difference
value, FIM: functional independence measure, CDR-SB: clinical
dementia rating-sum of boxes.

*p-value<0.05, **p-value<0.01, ***p-value<0.001

p-values were calculated by Pearson correlation analysis.

ol gut QLA S5THS -2 A3 v 2 EhH S o)
K-MBI (p=0.009), FIM (p=0.022), CDR-SB (p=0.039)°l|]
BT BARCE o3t 2fo|E BT(Table V, Figs. 7, 8).

(A) Changes of K-MBI
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Fig. 7. Changes of parameters in CR and IR group within 2
years. K-MBI: Korean version of modified Barthel index, CR:
conventional rehabilitation, IR: integrative rehabilitation, FIM:
functional independence measure, CDR-SB: clinical dementia
rating-sum of boxes. *p-value<0.05, **p-value<0.01, ***p-value
<0.001.

5 2 Aol AN 217} 52.47+17.5990141 59.91+15.35
Z(p<0.001), 72.15£18.00°14] 79.27+15.56 2 Z(p<0.001),
5.02+6.07°11 41 3.37+4.90 0 Z(p<0.001) ¥M3}3}t] A 7}
A FE oA Folgk /f4S B tiTable VI, Fig. 9).
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Table V. Changes of Parameters in CR and IR Group treatment initiation time within 2 years

Parameter

K-MBI Pre.
Post.
Diff.
p-value

FIM Pre.
Post.
Diff.
p-value

CDR-SB Pre.
Post.
Dift.

p-value

CR (<2 years)
(n=20)

46.05+27.51
49.00+28.63
2.95+4.11
0.004**
64.25+28.39
67.20+30.03
2.95+5.01
0.016*
8.65+8.45
8.56+9.30
0.13+2.03
0.859

IR (<2 years)
(n=72)

47.40+20.78
55.10+£19.97
7.6948.05
<0.001***
67.19+21.19
74.61+£19.96
7.42+8.42
<0.001%***
5.81£6.52
4.194£5.26
1.62+2.90
<0.001%***

p-value

0.009**

0.022%*

0.039*

Values are meantstandard deviation.

CR: conventional rehabilitation, IR: integrative rehabilitation, K-MBI: Korean version of modified Barthel index, Pre.: pre-therapy
score, Post.: post-therapy score, Diff.: difference value, FIM: functional independence measure, CDR-SB: clinical dementia rating-sum

of boxes.
*p-value<0.05, **p-value<0.01, ***p-value<0.001.

p-value of Diff. of MBI, FIM, CDR-SB were calculated by Mann-Whitney test.
p-value of Pre. and Post of MBI, FIM, CDR-SB were calculated by paired T-test or Wilcoxon signed rank test.

Table VI. Relationship Between Treatment Contents and Therapeutic Effects

CR IR (Acup, Eletro) IR (Acup, PEMT)

Parameter (n=23) (n=28) (n=55) p-value
K-MBI Pre. 48.35+26.76 38.89+£22.89 52.47+17.59
Post. 51.48+27.84 44.86+23.75 59.91+15.35
Diff. 3.1343.88 5.96+7.12 7.4448.20 0.101
p-value 0.001** <0.009%*** <0.001#%**
FIM Pre. 65.57+27.39 59.364+23.63 72.15+18.00
Post. 68.57+29.20 63.39+£22.70 79.27+15.56
Diff. 3.00+4.91 4.04+7.54 7.13£9.25 0.067
p-value 0.005%* <0.001*** <0.001***
CDR-SB Pre. 8.46+8.17 7.73+£7.57 5.02+6.07
Post. 8.4619.08 6.57+6.48 3.37+4.90
Diff. 0.00+2.00 1.16+3.12 1.65+2.67 0.02*
p-value 0.916 0.121 <0.001***

Values are meanzstandard deviation.

CR: conventional rehabilitation, IR: integrative rehabilitation, Acup: acupuncture therapy, Eletro: electroacupuncture therapy, PEMT:
pulsed electromagnetic therapy, K-MBI: Korean version of modified Barthel index, Pre.: pre-therapy score, Post.: post-therapy score,

Diff.: difference value, FIM: functional independence measure, CDR-SB: clinical dementia rating-sum of boxes.
*p-value<0.05, **p-value<0.01, ***p-value<0.001.

p-values of Diff. of MBI, FIM, CDR-SB were calculated by Kruskal-Wallis test.

p-values of Pre. and Post of MBI, FIM, CDR-SB were calculated by paired T-test or Wilcoxon signed rank test.

114 ] Korean Med Rehabil 2020;30(2):105-123.



SEE W0 YRR B WAl sl tie of - del B AWAR) 3t ¢

Changes from baseline
20- ke *
I 1 I 1
154
5
3 104 *
< 5 I )
0
'5 T T T T T T
CR IR CR IR CR IR
(<2years) (<2years) (<2years)
K-MBI FIM CDR-SB

Fig. 8. Value changes from baseline in CR and IR group treatment
initiation time within 2 years. CR: conventional rehabilitation,
IR: integrative rehabilitation, K-MBI: Korean version of modified
Barthel index, FIM: functional independence measure, CDR-SB:
clinical dementia rating-sum of boxes. *p-value<0.05, **p-value
<0.01.

(Table VI). 53] CDR-SB2] W3} o3} = A &=]
Sl vlsl] H X5} PEMT X585 ¥ 3
g zolE HATHp=0.006)(Fig. 10).
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Fig. 9. Changes of Parameters in CR, IR (Acup, Eletro) and IR
(Acup, PEMT). K-MBI: Korean version of modified Barthel index,
CR: conventional rehabilitation, IR: integrative rehabilitation,
Acup: acupuncture therapy, Electro: electroacupuncture therapy,
PEMT: pulsed electromagnetic therapy, FIM: functional
independence measure, CDR-SB: clinical dementia rating-sum
of boxes. **p-value<0.01, ***p-value<0.001.
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Fig. 10. Value changes from baseline in CR and IR group by
treatment contents. CR: conventional rehabilitation, IR: integrative
rehabilitation, A: acupuncture therapy, E: electroacupuncture
therapy, P: pulsed electromagnetic therapy, K-MBI: Korean
version of modified Barthel index, FIM: functional independence
measure, CDR-SB: clinical dementia rating-sum of boxes.
#

p-value<0.017.

Table VIL Correlation between Parameters and Confounder Factors

Factors R square b;?iifg;z?:m p-value
K-MBI Diff. 0.087 0.009**
Integrative care 0.257 0.009%*
Diabetes -0.205 0.036*
FIM Diff. 0.030 0.211
Integrative care 0.171 0.087
Diabetes -0.075 0.449
CDR-SB Diff. 0.051 0.020*
Integrative care 0.225 0.020*
Diabetes 0.026 0.790

K-MBI: Korean version of modified Barthel index, Diff.: difference
value, FIM: functional independence measure, CDR-SB: clinical
dementia rating-sum of boxes.

*p-value<0.05, **p-value<0.01.

p-values were calculated by multiple regression analysis.
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Objectives The purpose of this study was to examine how changes in the cervical
spine correlate with body posture changes in the whole body, and to find out the sig—
nificance of complementary clinical application X-ray and Chuna posture analysis.
Methods From January 1, 2019 to October 31, 2019, the results of 27 patients with
pain in the vertebral region were analysed in accordance with the results of cervical
X-ray and Chuna posture analysis. In order to confirm the significance of Chuna pos-
ture analysis results, the survey of 187 Chuna standard curriculum instruction qual—
ification certifiers was conducted and the responses of 47 of them were analyzed.
Results The occiput-atlas cline angle increases in both hypolordosis/hyperlordosis
groups based on cervical lordosis angle, and increases further than in the hyperlordosis
group. There were significant correlations between the changes in the cervical spine
and the body posture changes in the whole body. There were no significant differences
between cervical X-ray sagittal parameters and the body posture analysis parameters
based on the patient's major disease codes.

Conclusions As a result of conducting a survey on the clinical importance of the body
posture analysis parameters, the importance of cervical parameters was verified.
Changes in the cervical spine may not only cause other changes in the cervical region,
but also affect the body posture changes in the whole body. The complementary ap—
plication of X-ray and Chuna posture analysis results is helpful in clinical diagnosis and
treatment of musculoskeletal disorders. (J Korean Med Rehabil 2020;30(2):125-137)

Key words Cervical vertebrae, X-rays, Chuna, Posture
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Table LI Survey Results on the Clinical Importance of Posture Analysis Parameters (1)

Rank Parameters Score”
1 Forward head posture/cervical inclination 8.61
2 Shoulder inclination 8.49
2 Body balance 8.49
4 Foot internal/external rotation 8.32
5 Pelvic inclination 8.19
6 Lumbar flexion 8.15
7 Posterior cervical muscle tension 8.09
8 Q angle/leg flexion 8.06
9 Lumbar extension 8.04
10 Shoulder abduction 7.83
11 Static knee flexion 7.74
11 Leg length discrepancy 7.74
13 Shoulder flexion 7.70
14 Upper body inclination 7.53
14 Vertebral torsion (rotation) of Moire measurement 7.53
16 Static plantar pressure-forefoot/midfoot/hindfoot proportion (%) 7.28
17 Static plantar pressure-posture balance (%) 7.21
18 Dynamic plantar pressure-posture balance (%) 7.19
19 Dynamic knee flexion 7.74
19 Dynamic plantar pressure-forefoot/midfoot/hindfoot proportion (%) 7.74
21 Scapular inclination 7.02
22 Pelvic rotation of Moire measurement 7.02
23 Round back of Moire measurement 7.00
24 Static plantar pressure-static posture balance score 6.94
25 Total musculoskeletal score 6.74
26 Round back evaluation with Manual marker attachment 6.66
27 Vertebral tortion evaluation with manual marker attachment 6.60
28 Height loss evaluation 6.53

Score assessed on a 10-point scale on clinical importance.

.
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B} F2rael)o] 602 oF 22.23%F Ao, o
SO FE M5446 (B EAAES B8t 88 QF R
o] 573(18.52%), S3350 (&529 4z % 717ho] 1
(3.7%) To& YEET g B9t B985 zhe ollA
£ S134 (A52] 93 9 10149} M54462 BA0l 7}
A& A7} 3707 OF 11.1%E A Pom, teogE=
M501 (AW SS S AFedol) 3 Ms11
S FAlol 7= A7 27(7.4%), M4039 (HHE5F
I, AAEEY] 27 17(3.7%) o2 YERTE
(Table III).
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Table II. Survey Results on the Clinical Importance of Posture Analysis Parameters (2)

Rank Parameters N (%)
1 Cervical/shoulder/scapular/upper body/pelvic inclination 41 (87.2)
2 Forward head posture/ posterior cervical muscle tension 22 (46.8)
2 Body balance/leg length discrepancy 21 (44.7)
4 Q angle 11 (23.4)
5 Pelvic inclination 11 (23.4)
6 Dynamic plantar pressure-forefoot/midfoot/hindfoot proportion (%) 8 (17.0)
7 Total musculoskeletal score 7 (14.9)
8 Lumbar flexion/extension 7 (14.9)
9 Round back of Moire measurement 4 (8.5)
10 Vertebral torsion (rotation) of Moire measurement 4 (8.9)
11 Shoulder abduction/flexion 4 (8.5
11 Dynamic plantar pressure-posture balance (%) 4 (8.5
13 Height loss evaluation 3 (6.4)
14 Static plantar pressure- forefoot/midfoot/hindfoot proportion (%o) 3 (6.4)
14 Knee flexion/leg flexion 2 (4.3)
16 Static plantar pressure-posture balance (%) 1 @21

"The number of Korean medicine doctors who responded, multiple answers.

Table III. Characteristics and Major KCD Code of Patients

Variables Median (Q1, Q3) or n (%)
Age (years) 30 (18, 48)
Sex

Male 10 (37.04)

Female 17 (62.96)

Major KCD Code (disease)
Lumbar region only group (n=15)

M511 (Lumbar and other intervertebral disc disorders with radiculopathy) 6 (22.2)
M5446 (Lumbago with sciatica, lumbar region) 5 (18.5)
S3350 (Sprain and strain of lumbar spine) 1 3.7)
M4126 (Other idiopathic scoliosis, lumbar region) 1 3.7
M5447 (Lumbago with sciatica, lumbosacral region) 1 (3.7
M9995 (Biomechanical lesion, unspecified, pelvic region) 1 3.7

Spine multi region group (n=12)

S134 (Sprain and strain of cervical spine), M5446 3 (11.1)
M501 (Cervical disc disorder with radiculopathy), M511 2 (74)
M4039 (Flatback syndrome, site unspecified) 1 (3.7
M4024 (Other and unspecified kyphosis, thoracic region) 1 3.7
M5300 (Cervicocranial syndrome, multiple sites in spine) 1 3.7
M5420 (Cervicalgia, multiple sites in spine), M5446 1 3.7
M9991 (Biomechanical lesion, unspecified, cervical region), M5446 1 3.7
M4025 (Other and unspecified kyphosis, thoracolumbar region) 1 3.7
M4125 (Other idiopathic scoliosis, thoracolumbar region) 1 (3.7

KCD: Korean Standard Classification of Diseases.
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e 0, M2 Ao FHake 0, o A=e] S
e 22 YEFSHTHTable V).

2. BF HTUO| FEL} BF X-ray AlfH X|H2to]

Table V. Result of Chuna Posture Analysis (n=27)

H|w Variables Median (Q1, Q3)
Head angle 0 (0, 2)
735 ATke] A=7) 7S Xaay AHE 9] o2 X Head distance 0 (-2, 0)
o e MA=A Uoln] ek WA AZAMZEE Shoulder angle 2.1, 3)
243 Aol wleh AN P AuiaT, dekgyl  Shoulder distance 4 10, 6)
2o ) BATOR e T 3 Khe] AF Al R Pelvic anele 209
RENHEL ARV, SRABRAAL A8 ? E‘f’ 2‘;)
NBFAND, FERBIAAN AlE dolmgieh o 2 o)
ai bl thek 45 dekzte S Ao, 35457 A Height loss distance 0.3 (0.2, 0.6)
olo] AAPHLTE THOE 3043%.0H, 35° o]5}9) Shoulder inclination angle 1 (1, 2)
A2 10O = 43.48%[a1, 45° ode] 72 69 Shoulder inclination distance 20 (42, 32)
© 2 26.09%°] 3t Head forward posture angle 3 (1, 6)
AZ=ATZE AR T A TEZ SE=AA L] 2 Head forward posture distance 2 (-6, 16)
Head forward posture weight 1.4 (0.7, 2.9)
Pelvic tilt angle -1 (-1, -1)
Table IV. Result of X-ray Measurement (n=23) Pelvic tilt distance 16 (34, 28)
Variables Median (Q1, Q3) Knee flexion angle 177 (176, 180)
Craniovertebral angle 64.8 (61.3, 67.5) Knee flexion distance 12 (-10, 16)
Cervical lordosis angle 37.9 (29.2, 46.0) Q angle left angle 12 (6, 18)
Odontoid process cline angle 70.0 (64.6, 76.6) Q angle right angle 16 (13, 20)
Axis body-atlas cline angle 29.5 (20.8, 38.0) Musculoskeletal malaligment deviation index 11 (7, 13)
Odontoid process-atlas cline angle 78.8 (75.2, 87.2) Musculoskeletal unbalance deviation index 15 (9, 19)
Occiput-atlas cline angle 4.0 (2.0, 7.0) Total musculoskeletal index 27 (17, 32)
Table VI Differences in Cervical X-ray Sagittal Parameters According to Cervical Lordosis Angle
Median (Q1, Q3)
Variables Normal Hypolordosis Hyperlordosis p-value
35~45° (n=7) <35° (n=10) 45°<(n=6)
Craniovertebral angle 64.8 (61.3, 69.1) 64.0 (62.5, 66.0) 65.0 (594, 66.5) 0.8429
Odontoid process cline angle 68.7 (64.6, 71.8) 73.0 (63.6, 76.8) 71.6 (65.1, 76.1) 0.7825
Axis body-atlas cline angle 31.0 (18.3, 39.9) 27.3 (20.8, 33.1) 32.5 (25.2, 38.0) 0.7200
Odontoid process-atlas cline angle 76.8 (75.2, 90.0) 78.7 (78.0, 84.1) 84.8 (75.1, 87.2) 0.9475
Occiput-atlas cline angle 2.0 (0.5, 3.0) 5.0 (3.0, 5.0) 7.0 (6.0, 8.0) 0.0055
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Table VIII. Comparison of Cervical X-ray Sagittal Parameters between Group Divided into Major Pain Region of Patients

Median (Q1, Q3)

Variables Lumbar region only group Spine multi region group p-value
(n=11) (n=12)
Craniovertebral angle 66.0 (63.5, 67.5) 62.2 (60.3, 66.9) 0.0647
Cervical lordosis angle 38.7 (25.6, 46.0) 34.3 (30.1, 44.0) 0.6665
Odontoid process cline angle 67.5 (63.6, 76.1) 73.3 (65.4, 76.7) 0.3721
Axis body-atlas cline angle 27.1 (18.3, 39.9) 30.7 (24.7, 36.8) 0.5382
Odontoid process -atlas cline angle 82.8 (75.2, 90.0) 78.7 (75.4, 84.8) 0.5177
Occiput-atlas cline angle 4.0 (3.0, 5.0) 5.0 (1.5, 8.0) 0.4961

Table IX. Comparison of Chuna Posture Analysis Results between Group Divided into Major Pain Region of Patients

Median (Q1, Q3)

Variables Lumbar region only group Spine multi region group p-value
(n=15) 0=12)
Head angle 1.0 (0, 2.0) 0 (0, 2.0) 0.8548
Head distance 0 (-2.0, 0) 0 (0, 2.0) 0.3096
Shoulder angle 2.5 (1.5, 3.0) 2.0 (1.0, 3.0) 0.7260
Shoulder distance -6.0 (-11.0, 4.0) -4.0 (-10.0, 6.0) 0.8436
Pelvic angle 1.0 (1.0, 2.0) 2.0 (1.0, 3.0) 0.4482
Pelvic distance -2.0 (4.0, -2.0) 2.0 (-8.0, 4.0) 0.3488
Knee angle 1.0 (0, 1.5) 1.0 (1.0, 2.0) 0.1922
Knee distance -2.0 (2.0, 0) -2.0 (-6.0, 2.0) 0.9401
Shoulder inclination angle 1.0 (0.5, 2.0) 1.0 (1.0, 2.0) 0.8772
Shoulder inclination angle distance 9.0 (-37.0, 34.0) -34.0 (-42.0, 22.0) 0.4060
Forward head posture angle 3.0 (1.0, 4.5) 4.0 (2.0, 7.0) 0.5711
Forward head posture distance 2.0 (-6.0, 8.0) 2.0 (-6.0, 16.0) 0.7317
Forward head posture weight 1.3 (0.6, 2.0) 1.8 (0.7, 3.9) 0.4918
Pelvic inclination angle -1.0 (-1.0, -1.0) -1.0 (-1.0, -1.0) 1.0000
Pelvic inclination distance 7.0 (-29.0, 34.0) -24.0 (-34.0, 20.0) 0.2493
Knee flexion angle 177.5 (176.5, 180.0) 177.0 (176.0, 180.0) 0.7679
Knee flexion distance 14.0 (-9.0, 16.0) 4.0 (-10.0, 16.0) 0.6420
Q angle left angle 13.5 (8.5, 19.0) 7.0 (4.0, 18.0) 0.2820
Q angle right angle 16.0 (13.5, 20.0) 17.0 (12.0, 20.0) 0.9415
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Objectives To explore the traffic injury patients’ experience on health care utilization
of Korean Medicine (KM) practice and perception of health care system for developing
a Korean medicine clinical practice guideline (CPG) of traffic injuries by survey method.
Methods Two hundred ten patients in suffering from traffic injuries were surveyed from
September 1st, 2019 to January 31th, 2020 at 2 University Hospitals (Pusan National
Korean Medicine Hospital and Kyung Hee Korean Medicine Hospital at Gangdong) and
1 Spine Specialty Hospital (Jaseng Hospital of Korean Medicine). A structured ques-
tionnaire of experience on health care utilization of KM practice and perception of health
care system of was distributed to responders by visits and all data were statistically
analysed.

Results Survey results showed high satisfaction of patients with the experience of KM
treatments in order of daoyin exercise (7.8+2.3), chuna manual therapy (7.7+4.0),
pharmacoacupuncture (7.4+3.0) etc. Safety concerns were reported in 9.1% subjects
and 205 (97.6%) patients answered that collaboration with KM and western medicine
is necessary for patients with traffic injuries. For the patients’ requirement for extend-
ing insurance coverage, the most required therapy was chuna manual therapy (57.5%)
and pharmacoacupuncture (42.0%).

Conclusions This study presented the realistic patient—centered perception of KM
practice and health care system in Korea. These results will provide basic data to be
reflected in the process of adaptation for the revision of Korean Medicine CPG for traf-
fic injuries. (J Korean Med Rehabil 2020;30(2):139-152)

Key words Traffic accidents, Korean medicine Clinical Practice Guideline, Surveys and
guestionnaires, Perception, Utilization
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Table 1. General Characteristics and Histories of the Responders (n=210)

Variables N %
Gender
Male/Female 79/131 37.6/62.4
Age (years)
20s 33 15.7
30s 60 28.6
40s 44 21.0
50s 45 21.4
>60s 28 133
Time on survey after traffic injuries onset (days)
<2 weeks 61 29.0
>2 weeks~<3 months 101 48.1
>3 months~<6 months 18 8.6
>6 months 30 14.3
Diseases/symptoms.
Musculoskeletal - pain, range of motion restriction 196 93.3
Musculoskeletal - fracture (regardless of part of body) 18 8.6
Neurologic - dizziness, vomiting 61 29.0
Neurologic - traumatic brain hemmorrahge 5 24
Neuropsychiatric - post traumatic stress disorder 93 443
Others 8 3.8
Regions’
Head/neck 70/164 33.3/78.1
Shoulder 135 64.3
Thoracic/lumbar region 26/163 12.4/77.6
Hip 54 25.7
Upper/lower limb 51/76 24.3/36.2
Others 3 1.4

*Multiple responses were allowed.
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Table IL Utilization of KM Practice of Patients Visiting KM Hospital after Traffic Injuries

Variables N % or mean+SD

Where treated after traffic injuries”
KM clinic 51 243
KM hospital 151 71.9
WM clinic 35 16.7
WM hospital 79 37.6
Tertiary WM hospital 58 27.6

Type of in- or out-patients treatment after traffic injuries
In-patients treatment only 35 16.7
Out-patients treatment only 89 424
Out-patients treatment after administration 64 30.5
Administration after out-patients treatment 20 9.5
Examination only 1 0.5
No answer 1 0.5

Type of experience and satisfaction degree of KM treatments"

Acupuncture 201 7.1£2.4
Pharmacoacupuncture 186 7.4£3.0
Chuna manual therapy 131 7.7+4.0
Moxibustion 99 6.1£3.4
Cupping 145 6.5£3.5
Physiotherapy of KM 112 6.7£3.7
Herbal medicine 138 6.4£3.6
Daoyin exercise 19 7.842.3
Other (consultation) 1 8.0+0.6
Satisfaction degree on the experience in WM treatments”
Drugs 96 52431
Injections 77 5.8+£3.2
Physical therapies 128 5.143.1
Surgery 12 9.0+2.1
Manual therapy 17 7.4+2.1
Others 3 7.0£0.9
None 61 -
Patient’s thinking on the effective KM treatments for their traffic injuries”

Acupuncture 110 524
Pharmacoacupuncture 111 52.9
Chuna manual therapy 85 40.5
Moxibustion 5 24
Cupping therapy 22 10.5
Physiotherapy of KM 28 133
Herbal medicine 19 9.0
Daoyin exercise 6 29

Experience of traffic injuries patients on adverse events

Yes 19 9.0
No 180 85.7
Not sure 11 52
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Table IL Continued

Variables N % or mean+SD

Type of treatments lead to adverse events™ (n=19)
Acupuncture 4 18.2
Pharmacoacupuncture 9 40.9
Chuna manual therapy 0 0.0
Moxibustion 1 4.5
Cupping 4 18.2
Physiotherapy of KM 0 0.0
Herbal medicine 4 18.2
Daoyin exercise 0 0.0
Other 0 0.0

*Multiple responses were allowed.
KM: Korean medicine, WM: Western medicine.
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Table IIL Patient's Perception of Health Care or Insurance System on Traffic Injuries

Variables N %

Is collaboration between KM and WM is necessary?”

Necessary to enhance the therapeutic effects 169 80.5
Necessary for precise diagnosis 123 58.6
KM treatment is necessary after WM treatment such as surgery, drugs 62 29.5
Impossible due to real obstacles, though it is necessary 9 43
Not necessary 5 24
Others 3 14
Patient’s perception on the restriction of traffic insurance coverage
Be aware of restriction 45 21.4
Be unaware of any restriction 137 65.2
Not sure 27 12.9
No response 1 0.5
Patient’s demand on the expansion of insurance restriction” (n=207)
More acupuncture sessions are required 66 31.9
More pharmacoacupuncture sessions are required 87 42.0
More chuna manual therapy sessions are required 119 57.5
More moxibustion sessions are required 19 9.2
More cupping therapy sessions are required 25 12.1
More physiotherapy of KM sessions are required 67 324
More herbal medicine sessions are required 64 30.9
More daoyin exercise sessions are required 31 15.0
Others 10 4.8

*Multiple responses were allowed.
KM: Korean medicine, WM: Western medicine.
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Objectives This study is designed to evaluate the safety of Soshihotang soft extract
in healthy male volunteers.

Methods 12 healthy male volunteers were recruited and this study was carried out by
a single center. Laboratory test results, vital signs of the volunteers were collected to
evaluate safety. According to registration order, the 12 subjects were allocated by se—
rial number. To evaluate safety, blood samples were taken and vital signs were checked
4 times—screening, pre administration, post administration and follow up—during the
whole trial. The incidence of all adverse effects are shown in percentage. The mean and
standard deviation were used to to describe and summarize continuous data. To evalate
the effectiveness of the intervention, data of blood tests was analyzed by Wilcoxon
signed rank test or paired T-test (p{0.05).

Results In the case of red blood cell, hemoglobin, hematocrit, neutrophils, protein, albumin,
alkaline phosphatase, aspartate aminotransferase, alanine aminotransferase, v —glutamyl
transpeptidase values, the normality test result of the variable for the difference value
before and after the dosing has a significance level {0.05. But most of values did not
deviate from the normal range, and the deviation from the normal range could not be
regarded as the significance associated with this clinical trial. And adverse event wasn't
observed associated with the clinical trial drug.

Conclusions Soshihotang soft extract were considered to be safe for healthy male
volunteers. (J Korean Med Rehabil 2020;30(2):153-164)

Key words Soshihotang soft extract, Herbal medicine, Drug compounding, Safety
evaluation
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Table L. Progress of Study

Item Screening period Medication & blood sample collection Check-up
Visit number No. Visit 1 Visit 2 Visit 3
Visit day 0 day 1 day 2 day 3 day 10 day
Window period -30 days ~ -1 day - +3 days
Demographic data and history taking .

Acquisition of consent L

Electrocardiogram °

Laboratory test* . ° ° °
Randomization °

Admission .

Administration of medicine™ °

Blood collection® o o .

Vital sign” ° ° ° .
Physical examination** ° ° . °
Discharge .

Monitoring for adverse events' ' ° . . ° . °

*Blood pathology test, blood chemistry test, urinary test, serologic test will be performed at screening, before medication (0 hr),
after medication (48 hr), and check-up period.

T Admission until 22:00 on the day before medication (0 day), and discharge after the end of the schedule.

Subjects should be administrated the medicine at day 1 AM 8 on a fasting condition of 10 hours or more, and the time of
administration should be set to 1 day 0 hr.

$Pharmacokinetic blood collection for 15 times; 0, 0.17, 0.33, 0.5, 0.75, 1, 1.5, 2, 4, 6, 8, 12, 24, 36, 48 (h)

IBlood pressure, pulse, body temperature were measured at the time of screening, before medication (0 hr), after medication (48 hr)

and check-up period.
**Physical examination was performed at the time of screening, before medication (0 hr), after medication (48 hr) and check-up

period.
TTMonitoring for adverse events was performed at screening, the day before medication (0 day), the time of before medication

(0 hr), after medication (24 hr, 48 hr) and check-up period.

248kt (2) ZIHHAL
A g A7, I71Ee] ol dstE A7)
#8l RBC, WBC, hemoglobin, hematocrit, neutrophils,
AL A, E5A, 7= Hd 2 BFEAE @ granulocytes, lymphocytes, platelet, renal function test
A = (RFT; BUN, creatinine), liver function test (LFT, AST,
S okstth ALT, ALP, y-GTP, total protein, albumin)ol] o+ A5&
Bajsiela, Anghe W BEEAE foksiglon),

.

- Fof A3} o] vlmE Bl EE TAY EE vlES 7
(1) gys 7?1 Wilcoxon signed rank test-= Al¥3tTh froloE
o

p<0.05% 3Tk

ST 8 (3) O|AEFS
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A Ee HEg ARH21 Wilcoxon signed rank testE o o] ih-g-o] g, TS o dikge] HdE
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AAZE A=A, A= ?ﬂ 48 35.75£21.324],
A|F-L 73.59+8.57 kg, 2182 177.18+5.80 ecm©| Tt o
BAES] dA 9 A HYE %’:Jt‘& A} A Ee
%‘ S HA e S AU Al e A
1A TH Table 1I).

L
L

Table IL Demographic Characteristics of Subjects

Variables Values
Age (year) 35.75+21.32
Height (cm) 177.18+5.80
Weight (kg) 73.59+8.57
Tobacco 4/12 (33.3)
Drink 9/12 (75.0)

Values are presented as meantstandard deviation or number (%).

Table IIL Comparison of Pre and Post-administration

T=7] €<, ol &st, A
<)} HHAHRBC, WBC, hemoglobin, hematocrit, neu-
trophils, granulocytes, lymphocytes, platelet) %! RFT (BUN,
creatinine), LFT (AST, ALT, ALP, y-GTP, total protein,
albumin) A5 £4sta, Adghe B 2203}
2 gofstglon, FoF A3 o] Hlue the3EE T4
A T RS 221 Wilcoxon signed rank testS
AR Fo|FEE p<0.05F 3F THTable III).
Hemoglobin, monocytes, neutrophils, eosinophils, ba-
sophils, ALP, ALT, y-GTP2] 73-¢- F2F A3} 9] }o]
fholl thell Were] At A ATt FelE 0.05
nRtoz Hatido] WHEEA| edobs HIES HAWH
Q1 Wilcoxon signed rank tests A3, o] W4
Soll M E SR TH4-S A3 th(Table TV).
RBC, hemoglobin, hematocrit, neutrophils, protein, al-
bumin, ALP, AST, ALT, y-GTP +x]¢] ¢ FoF 3
o] gholl Thsl WEel ATFY A AIE FelsE
0.05 PIYEO.E Fof AF 2| dfoli YOt OhRE

APE HolkA ekgka, ANE 4% ol 7
S5 B Qs BaE foldos B 5 gtk

£ ROk F 3 QYT 410x10%9] &

SBP DBP PR BT WBC RBC Hemoglobin Hematocrit

No. (mmHg) (mmHg) (BPM) O (10%ul) (10°u) (g/dL) (%)
Pre. Post.  Pre. Post. Pre. Post. Pre. Post. Pre. Post. Pre. Post. Pre. Post. Pre. Post.
1 120.00 125.00 88.00 90.00 70.00 77.00 36.50 36.40 8.10 720 561 526 13.00 16.50 5420 50.50
2 125.00 123.00 80.00 88.00 75.00 82.00 36.60 36.40 630 4.50 445 432 1430 1390 4330 41.90
3 117.00 116.00 79.00 78.00 80.00 72.00 36.60 36.70 580 6.50 493 4.82 1550 1530 4690 45.70
4 115.00 121.00 68.00 80.00 72.00 70.00 36.40 36.60 790 7.70 542 524 1820 17.30 52.50 51.00
5 121.00 117.00 90.00 71.00 65.00 85.00 36.70 36.50 7.50 7.30 5.09 4.72 16.50 1530 50.40 46.80
6 123.00 115.00 80.00 67.00 80.00 79.00 36.50 36.40 830 8.00 478 4.10 15.00 13.30 4520 39.10
7 125.00 120.00 88.00 82.00 88.00 88.00 36.60 36.60 10.10 690 533 4.79 1690 15.10 51.80 46.50
8 118.00 121.00 79.00 85.00 66.00 75.00 3640 36.70 8.00 6.00 493 439 1630 14.50 49.60 44.40
9 119.00 125.00 82.00 80.00 68.00 88.00 36.70 36.60 7.30 7.30 4.84 4.66 1560 15.10 48.00 46.20
10 121.00 122.00 77.00 84.00 77.00 67.00 36.50 3640 530 4.60 4.89 454 1590 1490 46.50 43.10
11 111.00 119.00 79.00 75.00 69.00 69.00 36.80 36.50 730 7.20 4.69 442 1570 14.70 46.50 43.70
12 125.00 125.00 88.00 89.00 72.00 74.00 36.60 36.60 7.40 790 5.72 528 17.10 1580 50.80 47.20
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Table IIL Continued
PLT Lymphocytes Monocytes  Neutrophils  Eosinophils Basophils Protein Albumin
No. (10%/ul) (10*/ul) (10°/ul) (10°/ul) (10°/ul) (10*/ul) (g/dL) (g/dL)
Pre. Post. Pre. Post. Pre. Post. Pre. Post. Pre. Post. Pre. Post. Pre. Post. Pre. Post.
1 263.00 233.00 250 2.10 0.60 050 420 4.00 0.60 050 0.10 0.10 790 740 480 4.80
2 309.00 270.00 1.80 1.60 0.60 050 3.10 190 0.70 050 0.10 0.10 740 740 450 440
3 244.00 234.00 200 2.10 040 060 3.00 350 030 030 0.10 0.10 7.50 7.60 4.50 4.70
4 133.00 185.00 230 230 030 040 490 460 030 030 0.00 0.10 810 740 490 4.60
5 275.00 254.00 1.60 140 040 040 450 440 100 1.00 0.00 0.10 7.80 7.40 470 4.50
6 269.00 247.00 240 220 0.60 060 480 4.80 040 040 0.10 0.10 8.10 740 490 4.60
7 272.00 254.00 240 190 050 040 6.60 4.00 050 050 0.10 0.10 7.80 680 4.80 4.20
8 204.00 180.00 1.70 1.70 0.60 0.50 520 340 040 050 0.10 0.10 8.00 730 510 4.70
9 300.00 330.00 1.60 1.60 0.60 070 4.60 450 040 040 0.10 0.10 6.50 670 420 4.30
10 245.00 204.00 1.60 140 0.50 040 290 260 020 0.10 0.10 0.10 7.50 690 4.60 4.50
11 235.00 235.00 240 280 0.80 0.70 340 3.10 0.50 050 0.10 0.10 810 770 430 430
12 287.00 278.00 180 130 0.70 080 560 4.60 030 020 0.10 0.10 810 7.60 4.60 4.50
e ALP (IU/L) AST (IU/L) ALT (IU/L) vy-GTP (IU/L) BUN (mg/dL) Creatinine (mg/dL)
Pre. Post. Pre. Post. Pre. Post. Pre. Post. Pre. Post. Pre. Post.
1 189.00 172.00 17.00 15.00 14.00 13.00 59.00 48.00 14.33 12.63 1.14 1.11
2 155.00 153.00  30.00 22.00 19.00 17.00 26.00 26.00 10.43 8.77 0.96 0.92
3 251.00 241.00  19.00 19.00 19.00 17.00 39.00 37.00 19.04 21.09 1.20 1.15
4 174.00 154.00  31.00 17.00 25.00 21.00 20.00 19.00 12.62 12.29 0.97 1.02
5 256.00 248.00  22.00 18.00 27.00 22.00 57.00 54.00 13.82 13.27 1.01 1.10
6 178.00 153.00  17.00 15.00 10.00 11.00 17.00 16.00 13.13 10.68 0.89 0.81
7 496.00 478.00  30.00 20.00 36.00 22.00 30.00 28.00 19.67 17.14 1.18 1.00
8 241.00 209.00  29.00 20.00 51.00 33.00 77.00 61.00 12.69 11.25 0.88 0.85
9 195.00 236.00  14.00 15.00 9.00 8.00 21.00 20.00 13.96 12.04 0.93 0.92
10 270.00 258.00  21.00 17.00 25.00 19.00 26.00 22.00 11.69 10.85 0.89 0.86
11 203.00 195.00  29.00 36.00 36.00 55.00 29.00 27.00 11.54 12.86 0.94 0.97
12 222.00 215.00 24.00 22.00 41.00 37.00 51.00 43.00 12.13 12.81 0.97 1.06

SBP: systolic blood pressure, Pre.: pre-administration, Post.:
BT: body temperature, WBC: white blood cell, RBC: red blood cell, PLT: platelets, ALP: alkaline phosphatase, AST: aspartate
aminotransferase, ALT: alanine aminotransferase, y-GTP: y-glutamyl transpeptidase, BUN: blood urea nitrogen.

25 Bo] A $1(4.20~6.30x10%u) ol A

& Bgou @)

Hemoglobin<

5% ot &

HaE

BN

olmE ARt ok

1—_/]:2;5:}

ok A 1820 g/dL, 17.10 g/dLoZ 3
2 9)(13.0~17.0 gdL)RT} 231 B 797} Qo &

7HAl ZHAskitk
FoF A 54.20%, 52.50%2 S
Ak gofykor} 98] Fof 3 7bz}

Hematocrit-<
(39~52%)°1| B3|
50.50%, 51.00%Z HAAHAZE 7

ES e

27} 17.30 g/dL, 15.80 g/dLE A3+x] ol

Bt 2% Aot QHos ofug

post-administration, DBP: diastolic blood pressure, PR: pulse rate,

Neutrophils-2 & AFAI @A A T2k 2 3.10x10°/ul
ol 4 FoF & 1.90x10°/uloZ A4 2(2.0~8.0x10%/ul)

.

ProteinS

Ho} 22 sigkont

W92 e
Albumin
oK =4

ok 2 6.50 gldLO =
Fof &

R} Q¥ &

371 of

A4hH21(6.7-8.3 g/dL)

2313 6.70 gdLOZ B2

T A 9(3.8~5.3 g/dL) W
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Table IV. Comparison of Safety Evaluation Variables in Pre
and Post-administration

Table V. Incidence of Adverse Events

Mean difference

Variables (MeantSDy* p-value
SBP (mmHg) 0.75+4.99 0.613
DBP (mmHg) -0.75+8.94 0.777
PR (BPM) 3.6749.49 0.208
BT (°C) -0.04+0.17 0.422
WBC (10*/ul) -0.68+1.13 0.061
RBC (10%u) -0.35+0.18 0.000
Hemoglobin (g/dL) -0.69+1.42 0.034
Hematocrit (%) -3.3+1.64 0.000
PLT (10*/ul) -11£27.40 0.192
Lymphocytes (10°/UL) -0.14+0.26 0.087
Monocytes (10°/UL) -0.008+0.108 0.782
Neutrophils (10°/UL) -0.610.88 0.020
Eosinophils (10*/UL) -0.030.08 0.157
Basophils (10*/UL) 0.02+0.04 0.157
Protein (g/dL) -0.43+0.36 0.002
Albumin (g/dL) -0.15£0.22 0.040
ALP (IU/L) -9.83+18.11 0.034
AST (IU/L) -3.9245.65 0.035
ALT (IU/L) -3.08+8.90 0.049
y-GTP (IU/L) -4.25+4.90 0.003
BUN (mg/dL) -0.78+1.48 0.094
Creatinine (mg/dL) -0.02+0.08 0.481

Variables Frequency (percentage)
Incidence of AE 0/12 (0)
Incidence of AE caused dropout 0/12 (0)
Incidence of SAE 0/12 (0)

*The difference between pre and post-administration variables was
summarized as meantstandard deviation. The normality test was
performed using the kolmogorov-smirnov test and shapiro-wilk
test.

TWhen the normality is satisfied, the paired T test is applied.
Otherwise, the non-parametric method, Wilcoxon signed rank
test is applied. The significance level was p<0.05 (In the case
of using the Wilcoxon signed rank test, italicized).

SBP: systolic blood pressure, DBP: diastolic blood pressure,
PR: pulse rate, BT: body temperature, WBC: white blood cell,
RBC: red blood cell, PLT: platelets, ALP: alkaline phosphatase,
AST: aspartate aminotransferase, ALT: alanine aminotransferase,
v-GTP: y-glutamyl transpeptidase, BUN: blood urea nitrogen.

g oAkl A Tk A 496 TUL, FoF 5 478
A& 9201% ol 7+ = 2HEe oul3}

AST®] 73 FoF A5 =5 A3 9(8~38 IU/L) Wi

Fol g Aboll A BoF A 51.00 [U/LOZ
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AE: adverse event, SAE: serious adverse event.

AR Q(4~44 TUL) BT E9o U &
o= Q3 FHHEARY HAE
Afo| A FoF 355,00 ITU/LLZ AHAHS
HPou ol JAAo = 438 58 ousiA= &
01—1;]_

y-GTP2] 7% F<F 7 59.00 TU/L, 57.00 TU/L, 77.00
IU/L, 51.00 IU/LS.Z 3R 21(9~40 IU/L)ET} =3ko
L o= AdRkx] ] 2.5u9) o|ujol] sliEetiar FoF & 247
48.00 TU/L, 54.00 TU/L, 61.00 TU/L, 43.00 IU/LZ <]
X} ,] s By}

o) HFg-& BEAE R 2kt Table V).

A Z»»»

A BAEX| Ko A3} gheloF §4 W T AlE
(2016-20203)- g+ejofe] #sts} - F3HE 9J8 R&D
< 53l ksl Ms e} 717], oA Tl il
T7(evidence)E 71921 s S TAATH AL
Shal St E3E o] & flaf ghojof o] HHE A F
84S Jdsta ZAR7E FHse B Astel| gk
oFo] 23] flafiAe A - rEA O tigh kA
1 ZAE 7 A FrEojof & Aot

QA 49 gefolgtal e o oFFe] A9 Aok
DIANGE HAGollA F2Hg-o] e ths] Al $71A]
T 43t W7k sha AP, skA|RE QA ol A
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H HARE AL AHEE & Fhefo) tieiA = FAHE
of A 2 B3 AAVE AWE FFHH] UA Gt
olof B A= SATEARA2E] kol gt
AT FHOE GAT|HlA YEANEE Xlﬁﬂé}":‘ﬂr
B o:];.oﬂ Ae DA Ao <14tk EX
gJslaial, A W7 A Mes % %Z%*HQ‘J% 7é A
A}, % ? 5l oS Aol thsto] 2RS4
ST & 1599] AldA T A 7S NSk 12“3«1
A7 H}V*E] A3, OPIAES] A5 35.75+21.324,
A|F-E 73.59+8.57 kg, 212 177.18+5.80 cm©| 3Tt O
A= A 9 FA HEe £X% 23, B I
Aol FEe v F e dEE AU FA=e] 9l
© A= AT
Sk 3 7) WSl gk ¥4 A3} RBC, hemoglobin,
hematocrit, neutrophils, protein, albumin, ALP, AST, ALT,
y-GTP 72| 2] 733 Fof 3} 30| o] ghol| disf A
T2 At A7 AITE 2l 0.05 PITRe R Fof
x%u Aol sistort, Baste 21 oA &
2ol xwwé 23 god A=
wel o2 B % Ytk
e
IS F43] A7 B 28

=
2 o Thekeh Yo g HAEA RIES op|sith
=
zs|

0_1_4

2= Qrpo, m ol/\c}/\]zﬂo]]xﬂ RBC-/] o—?— 3

Aol A 4.10x105u0] XS Hol A} 4 B 23
woron ol JA B T Y 58 e A=

2 Hol|X|& T
Hemoglobin®] -t €45, =49 A+ Ao}
AL AR HEE SollA SUleta R &
HIB129F |4 A9, 54 APES 2l
7&%‘%‘5? J’]“:]' =Y, A=3 HEF o, AES

St
FHE FYAE 3] Eo] 7Pb°}‘:]'. O]ﬂoﬂ ‘é‘-’f‘ —E-'*Zﬂ o
3t #H7]5 oigk
BAF wj &) 718 &= AtH?Y. Hematocrit =3+ 2 A

U 7+ HolA] st

B A4 Fof 23 3o Ay Aolgk He ¥ HFE
H2= RBC -0.35+0.18 (p=0.000), hemoglobin -0.69+1.42
(p=0.034), hematocrit -3.3£1.64 (p=0.000)Z FF 3}
5 ztolgkell thal W] At A8 ATt wrolarE
0.05 PIFFo 2 Fof H3o] Zpo|7} AN} ffollA A
=3 vke} o] YR o =m YuE )= oyt

AdRle 5w =% T ¥k oL AHA 5t
a1, o] &2 3bE Alvtdel disl Aol 5 o] &
25 3t TFF7) 1.5x10°/L vvtoe g 7hAash A$-
IETHAETO

F7AaZolgal 3k 5T 217} 0.5~1.0x10°/L
% Ao HdS TRk 4 g4 Qs
0.5x10°/L "IRke] 739 A5 74 A s So] WAy
7Fe/do]l Ea1, old ol WHE =EHH XHARI
A3s 2T & Aok i ST TS S5lA
Aol ZIEAY AT oA SxPRoZ Z7]0

WEo] Zshe A9 Ee Bz dele] Ao} gl A
ol WG TFF F7ke) T AU F 4 79
R ot G4 Fhl 4@ B9 FrolA A4
2748 wohlel B2 o ]

Toll WA} = 3 7R

o]

%ﬁ%*z% oju| @CE Hag HolA etal

T T Ve AASHEE HolA] oo el fEEe
2 17] ofgsith. & Al@olA FoF A3 F neutrophils
2ol kel W B FFUAE -0.61+0.88 (p=0.020)>
2 Fof A5 Apo] gholl thal W] At A Ayt
ol 0.05 ez Fof 5] xo]7} I%l ot
dHoem oujE V)= OJE%%{E}

Protein®] A= A7 3t 71539 22 F8 7|3
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SEEES

435 zjo| ZF Ho 9

2 bA|ze] Azl EA)sk=t] Bls] AST= W EE
sejobol 417, 71 WED, A%, HATe) AEA) B
EZTE ASTO} ALTE 242 3 djoll @3¢ 7,0004] 2
3,0008] Fgo] EAshH I &4 Al EF W= uiEE,
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AR =t ol ol g A BER VA A
< 3T % gl 200 ol WA AEE A5 34
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gk o]9]of] T8, &84 A AT A FellA
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Aol Fole adth ©@FE A Al B AlZA
ALPY] =2 94

ALP9| #0815 X3t} ALPE vlw 3 wh7)7) oF |
ZFE JﬂJﬂ-J R0l Fssta, Hrt sjaE

3 AA3] gt Astst 74401]/\1 ALP7} 35

= o o= %L7]°ﬂ/ﬂ EHE ARIA]
g ast, JtdsAlE €% GGT %

3 2 3= ALP isoenzymeS AR WHO=E

3013} 2= oIt} &3 = AAA 7HA S

mlru mlm
i)

(o]

or

ﬂF
>}L

e

d =54 173 ¥(primary biliary cirrhosis), 84
733} E(primary scleosing cholangitis), 534
A S A %(adult bile ductopenla) AHRolE &
L AgA 2o g
fS5=(sarcoidosis), ©]¢] T}E FF2| SolEF

oA Foko] e Tol UtHY. y-GTPE 7t 9=
X

W, WA, AR S oY Tl BaEskAT d
y-GTP2| thi-E-2 33 2 Aol A fefgict.

v-GTP= VM| &A|(microsome) EAZA GF Lo &
7d A A|(anticonvulsalnt), warfarin 5-2] 2=l 28]
=8t y-GTPE 544 Al 2 F7lsta 471814
294 2171 3RS o7 Qe AR 7HHE=T
S5 ARE FOP. B AN AlS 71'7]
73/‘}9] ARZ Al A AR 2SS oAl
2 fieH AYHART &3 £ e 2
5o & X AE B IS AAL el tislA
Aol ERIFAT B A FofF M &
Agre] o 9 TFHARE ALP -9.83£18.11 (p=0.034),
AST -3.9245.65 (p=0.035), ALT -3.0848.90 (p=0.049), y
-GTP -4.25£4.90 (p=0.003) 0.5 EoF M3 H]wA] 2po|
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AFgre] B 2 FFEAE -0.1540.22 (p=0.040)F
FofF AF vl zpol7k hdov Ao m At

Solazd HolA| eshth

HIAE A 2 H A5 F Al 03
oA Adiele] Ax A= SAHNeH T
2] ele] | o ditks, YdHoE oSl o)t
&, TUIRE ol dREEe] e AEHA FUTH

A= bt BEaWe] AR s I d4d
< ZARkste] R oF= o) HEFT AR T4l
He BENEARY FHE AslA A gyE o
of = ol ni= Fefol o3 FEE o e o=
o dukg, F ghoF FARE ] ik TAIA A EAHol
2hal & = Stk 1Eet ek Fakgo] A9 Qla &
A5t AHEH 2 APe viReE AtEde e
skt AT dntelefEo® WEE= el
M A 3t dIRA] e Fakgo] Ul A7
A Aoz grsAHydl w2} dEolokFor WA
HAY ofd oJofF ARA HeHE AS & welx

2]
B dEMRolME 1 Hh 83 Sl Tt
TS AT=A AdelA B-EE = AR GAA 2
WS HrlstAT) olek &2 ATt Higo] o
do = ghope] RaAkg-S s Wrig ¢ v I
At SHAoNA FAEH LE Fhefo] FAHE o 2 E
diH oz sttt =27t 2 o e Aotk

wela ko2 o Yoy} o] AFe] kg A
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A% B PIAE F YT oINS S HAP
sk, gAReRTte] QlnhEA} Qrkn BEkE s ol
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Wb 3 o] 3 AdS(developmental dysplasia of
the hip, DDH)<> %2—1?_] Al A Ay sE 1w
EZo] 217 Y2l F k2D vl (acetabulum)7} T
E| = F(femoral head)E 213 7] Eahe] ks
= TZA Zgtolth. 1| oA HET}E AstA
o] Zropr]oll Wwio] &ld 4 ARk, AFL
AHA| Fater AdRl7lel £5 2% S50 % &
He 4495 2. A ES A7t tha zbolrt
o} ginf9] §F AEERAM mEH W9 4.3%,

Y0 0 0 e

The purpose of this study is to report the effect of korean medicine treatment for de—
velopmental dysplasia of the hip (DDH) in adults. A patient diagnosed with DDH had
been treated with acupuncture, electroacupuncture, cupping therapy and chuna man-
ual therapy for 8 weeks. The patient was evaluated by using range of motion (ROM)
of hip joint, muscle strength of lower extremity, leg length, numeric rating scale (NRS)
and Korean version of hip disability and osteoarthritis outcome score (K-HOOS). After
the treatment, the patient had an improvement in the symptoms, pain, and activities
of daily living of K-HOQOS, especially the quality of life. In addition, NRS decreased
from 7 to 4 points, and ROM and muscle strength also improved. The results of this
study show that korean medicine treatment is effective and meaningful as one of the
conservative treatment for DDH in adults. (J Korean Med Rehabil 2020;30(2):165-171)

Key words Hip dysplasia, Korean traditional medicine, Conservative treatment,
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W A B oSt G ZAelA
‘Insufficient cover of femoral head, dysplasia in both hip
joints” 2:10] I o184 AL 9 WHHHAE Fa

HZ#H o7 DDHE It AckFig. 1).

4. X=HH
)& Rz & ¥ Xz

F X5 = 438 53 (Stainless steel, 0.25%40 mm;
Dongbang Medical Co., Boryeong, Korea)< AH8-3} 3L
3 AIZFe 1588 7|2 o7 stk U Anptt 1Y
13182 2573kl 5319 | A 5F5 APt A
o= &5 13d 9 FF 7919 B’BkGB30), Ei2
(GB29), Jfi 5 (BL53), #&(BL54) 52] dAlg]e} 217 e
RIfR(BL25), BITCER(BL26), /MprAv(BL27) B 3FA] 2]
JE=HL(ST36), BiksR(GB34), ZH(BL40), E#(BL60),
KH(LR3) 5& Adste] A3kt

243 Zlol& F-9jol wet Zelstdle Bipgkie v
=3 1ad gl £5-0 gAEolE 2~3.5 cm, °]9] &

Fig. 1. Anteroposterior view of pelvis X-ray, December 6, 2019.
Drawing shows center edge angle.
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Hip disability and osteoarthritis outcome score (HOOS)

+ 2WE] FAE QAT TF 2 7ol e Y
B T8 Wk A =R 2 Al 49 1
HHE sty sttt skA Ag Hrtel| BHEeist
Al AH8-%]= Western Ontario and McMaster Universities
osteoarthritis index (WOMAC)2] £&+-8 Z55}13, WOMAC
ot O e $EAS 2t 4] Uth HOOS+
F 40202 symptoms 5%, pain 10+, activities of
daily living (ADL) 17+%3}, sport and recreation (Sport/Rec)
3}, quality of life (QOL) 42302 FAE o] tt
Zh el ek gWle S Ao wet 0~4F o=
F7bE a1 e E kT 2 it 0~1005 o
2 37 o Jdon Havt He5 aE e et
F5 g Aotk B F#| o4 HOOS LK 2.0 version
< 3=ojZ JJEgE K-HOOSE A3t a™ v A
@3} vpRE; dof] JrE AlSsith

~

168 ] Korean Med Rehabil 2020:30(2):165-171.

6. X|=Z2t

Ul 22019 12€ 6Y) 1#ES HU18F9S o
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Table I. The Change of K-HOOS and Physical Examination

December 6, February 1,
2019 2020
K-HOOS
Symptoms 70.0 75.0
Pain 62.5 67.5
ADL 69.1 73.5
Sport/Rec 62.5 62.5
QOL 37.5 50.0
ROM (active) (°)
Flexion 100/95 120/115
Extension 30/25 30/25
Abduction 50/50 50/50
Adduction 25/25 25/25
External rotation 40/45 40/45
Internal rotation 35/25 35/30
MRC scale
Hip flexion 5/4+ 5/5
Knee extension 5/5 5/5
Ankle dorsiflexion 5/5 5/5
Ankle plantarflexion 5/5 5/5
Toe extension 5/4 5/5
Leg length (cm) 89/89 89/89

K-HOOS: Korean version of hip disability and osteoarthritis
outcome score, ADL: activities of daily living, Sport/Rec: sport
and recreation, QOL: quality of life, ROM: range of motion,
MRC scale: medical research council scale.

10+

Numeric rating scale

0 T T T T
0 2 4 6

Week

[

Fig. 2. The change of numeric rating scale.
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A Z2»»» RTPY, oA 717 Ze 77 adRA, 49 Al
4ol F7l0l wet 25, 91A] A2 5ol ~do] yehd

2417 ¥ S(peripheral neuropathy)> U E= P, 4 7 T4 2e F4 N (numbness), oFAZE
7% o= Qg Wz AAAY &Fo= 3RS (tingling), ™7 (prickling), '&7H& 3l (sharp), £l EF
Aolglm A A e 3% WeE R o). U = 5% 53(burning pain) 52 ©]’d7(paresthesia)©]
< OAMY, 54, 9548, AAlx3 ’Q Sk THA, A4 ARAFoNA HApA o= Yephe, o] Bl ¥l§Z} A=
T W TFshu ok 30%olAE Al ¢ S Rle & of oJate] FEE FFS e ol B(allodynia),
1A (idiopathic) &2 A g}, F7ro) dRgk 52F Y (hyperalgesia) 5°] A= = R
e s A4 9] TRl wEt vE=EA vehd P, olgjgt g SAEC] YA TY A 9
TH AR =74 Al 217373 & S{neuropathic pain)©] A7t B, 25 &4 sitEE AeE 7Y
FEE Y e A 22 A S ofslE Holm E4o] JPHAS A9 Iese]
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A= BaE v Yo} SWHOR WA BRI
B30l o HuE e M1 g7 B4 FNekA
He BN gl TR} YTk,

o] B Fet A FE BU S04 22
ABFe sadtt BAE Yo Y A, BOHY
A7, AY AR YT F 29 505 2L 234 53
i 5ol QAW ARANE AYODE o] B3}
= volc

= STFAE 9o HUEE AEE e 3 g

A A 5E W F SO E WS = sHA
<8 Aot g AAAY TS Ta4si B Jds &
A2 French Neuropathic Pain Group©] 71&st 21744
%% & 7] Douleur Neuropathique en 4 Questions
(DN4)'VE TH=3ka U224 S dd AFE =
She 264 SRS S 2 SItH(Table I). ¥ A7 5
ook F3EhE - 713 A2 9 3] (Institutional
Review Board)ol|4 $8F2 o7& A4S 53 58

B3 ATE A7sUS LAUTHDUBOH 2020-0002).

H X5+ 138 X (stainless steel 0.20x30 mm, &
PATAR L, AL, B E ARSI FHARES 20
2 3t 7l miY stk 9l 5

174 ] Korean Med Rehabil 2020:30(2):173-181.

WAk IR(GB34), R=HUR(ST36), = BbkR/(GB34),
ZRAZR(SPO6), EENI/(GB4L), SAIR(LI04), HMNEIK
(TE05), #hthy(LILL), 95 75 pE/(GV24), JEfk
JX(BL3), Hhiz/X(BL4), S#E/X(ST8), B/ (TEL7) <
ATt

2) B3 %12

a7t Z949 8 HsH 3 F L3, L4, LS, S19] =
E7] Atolol| BokH(B1-BY, AHEY A, FAF,
) F 1.0 ccZ 93§ ALY FAI(U-100 insulin
syringe; AoMFW, FF, AT AHg3 F3hR FY
ST, FebelolA 92 BHESYN(GB3), =HIK(ST36)
o & 0.5 ccE = F 23] FYsIHTh

A A5 A3 A st Aldst o, AFak A
ZIAEZSTN-110; (F)=EeHE, ¢, gh=)= A&t

5 B RUGB34)o &=, B =HI(ST36)°l +
ZAste] | Hzo ol 4532 S 25
ojd Ao ArE 2087 Asth

1) Range of motion (ROM)

4 7Hs HelE FE == 7] (Baseline 12-1006
Rulongmeter Goniometer w/ 360° Head-7" Arms; Fabrication
Enterprises, Inc., Elmsford, NY, USA)E A}g-3lo] ¥hE
wHo| S SAEZSS AU g T
AA| A L] ) EHE S0 7 sto] AHAE HlEH
HaRE Al FaL 7FeARs SHA 55 B3
A AIZ] & ZSA3IATHFig. 1). Y97 E9 A F 23]
A eoH, 34 Al 33 WkE 54 F Hdgks AR

s,

2) Manual muscle test (MMT)'?

Ak w9 B2 A Bol 4NN F B
A= B Bl £ 9R AT BRplA FujE
% 2422 2 TeANA 54 SEA0E Fa)
A o] 2 5% oj2g Wk Yot 5B B 7

o] #EHA PJrizte I &2 slEE 1S tE



43 9 B Algw o

S 224 SR 7

Table L. Douleur Neuropathique en 4 Questions (DN4)

DN4 questionnarie

Interview of the patient

Question 1: Does the pain have one or more of the following characteristics?

1) Burning
2) Painful cold
3) Electric shocks

Question 2: Is the pain associated with one or more of the following symptoms in the same area?

4) Tingling

5) Pins and needles
6) Numbness

7) Itching

Examination of the patient

Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No

Question 3: Is the pain located in an area where the physical examination may reveal one or more of the following characteristics?

8) Hypoesthesia to touch
9) Hypoesthesia to prick

Question 4: In the painful area, can the pain be cause or increased by:

10) Brushing

Yes No
Yes No
Yes No

*Cut off value for the diagnosis of neuropathic pain is a total score of 4/10.

& & WS e SHYel Het e T
AW @ ZRAe] YANA AL FHA 282

7}t H7A 3= Medical Research Counsilol| 4] #|<F
g 0ol A 574K At Bl o g %7189tk

3) otX| =&l &

]

B A FH(quadriceps femoris muscle) 15 37}

8l A7} vEE T AdEHOlA TS vl ks

AN YEL= 25 H-2loll st i X(SP10)ollA
o ERHEOIAT, A, B E ARSSt EHE A
3}t H]E(gastrocnemius muscle) 2 7EAF] (soleus
muscle)®] 915 H7FE 918l SAke] 55 w3 Al
Al Fote] HER nlE2o 7iEde o} k& F 3
=3} FZ 7 (calcaneal tendon)©] JAE = &S 3

<l &ILRBLST)ONA B2l E8lE Z4stgth

4) Neuropathy pain scale (NPS)™

NPSE Galer®} Jensen©] 713 A =2 A7 S0
A E3HA e o e 559 AEE Ut

Ela= ZFZOM 7z FEo] Hae 5T A= Aidd o
3 BAjo S 7Mto 2 Qt(Table IT). 02> 530

(¢3

e YehiH 10& 44 F = A 2 15
eRi 7h Bge) ol tisl BA7E Ll S
EAFHEE ek

¢
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QPHF - HAE - A4S - WAE - BES

Table IL Neuropathy Pain Scale (NPS)

Questions for different aspects of pain
1. Tell us how intense your pain is. Place an "X" through the number that best describes the intensity of your pain.

i

2. Tell us how sharp your pain feels. Words used to describe “sharp” feelings include “like a knife”, “like a spike”, “jabbing’
or “like jolts”.

3. Tell us how hot your pain feels. Words used to describe very hot pain include “burning” and “on fire”

4. Tell us how dull your pain feels. Words used to describe very dull pain include “like a dull toothache”, “dull pain”, “aching”
and “like a bruise”.

5. Tell us how cold your pain feels. Words used to describe very cold pain include “like ice” and “freezing”.

6. Tell us how sensitive your skin is to light touch or clothing. Words used to describe sensitive skin include “like sunburned
skin” and “raw skin”.

7. Tell us how itchy your pain feels. Words used to describe itchy pain include “like poison oak” and “like a mosquito bite”.
8. Which of the following best describes the time quality of your pain?

() I feel a background pain all of the time and occasional flare-ups (break-through pain) some of the time.
Describe the background pain:
Describe the flare-ups (break-through pain):

() I feel a single type of pain all the time.
Describe this pain:

() I feel a single type of pain only sometimes. Other times, I am pain free
Describe this occasional pain:

9. Please tell us how unpleasant your pain feels. Words used to describe very unpleasant pain include “miserable” and “intolerable”.
10. Lastly, we want to you give us an estimate of the severity of your deep versus surface pain.
How intense is your pain deep pain?

How intense is your pain surface pain?

%—E.ﬂ » M

264 FA BAE Eo|gk FAHo] glom 2018 5
247 Frile —‘?49%7‘ 4 5502 Eodai HedS v
ot A7 gHG A A =5 FF-F4E 79

= 54141% gzl %‘E‘—E?&E}. g B dd A7 F

3 A= 2019L:] 79 319 %‘doﬂ 01%0}01 2019@ 10Y Fig. 2. Motor Nerve Conduction Study. Findings were
unremarkable in 2 nerves: right peroneal, right tibial. There were

124714 ¢F 10523 X S/t no results outside the specified normal range.
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73, Boll Bl X% ] 55 T oS &
231tk 99 Al A3 DN4 AALlA 103 5
6 o= AAA 5ol Ue AoE FALIUT

Z 107312 49 73k kR EE WskA] %9
o A A5, B A5, AW A5 AldEkAa,
oY 357 55 A5 HUFE 98 49 Aok 54
Al % 2% ROM, MMT, &}#] &, NPSE Z783t3ith

20199 7€ 319 ¥ BA ROM2 SHjE3 9 =

A2 0°, MM

MMT= SHllEs, SA =, SEANH)

L Sorml - Lot Mokl R Surwl - Lint Malwolay

:
a
|

.41 s & i 5 . ]

Fig. 3. Sensory Nerve Conduction Study. In the right sural -
lateral malleolus study: the peak amplitude result was reduced
for calf stimulation.

Al grade 1°]UTE NPS &1l 559 & T 271=
2(sharp), €7H(hot), T 7&H(sensitive), EATL HA=
(intensity of surface pain)°l|A] 107, 7 =(intense), =3+
(dull), 7FH=(itchy), £ (unpleasant)oll A 97, W7+
(cold), AH-%2] Z=(intensity of deep pain)ol|A 27,
T3 A AlRKtime) 52 TE A&LHE FFo
2 otk A2e 4 44 2 Bl BHe =% 55
<= st em, nielde] Ed= 41 em, &Lyl
A9 E9+= 28 ecm©| At

107318 A& & ﬂx]’*‘ e A Y 2 2
I ES Hon 55 A 9 4 Al diHl 10% 7
& Bk 20199 102 12¢ E9 B4 ROM2 &
HlE3 15°, SAFF 10°, MMT= SHl233 SA 2
| A grade 2-°1Q 3L, FEA|AHA A grade 10]UTH
NPS % Z7l=2(sharp), B%H(hot), Y173 sensitive)ol| 4]
104, EAFS “=(intensity of surface pain)ollA 97,
7= (intense), =¢H(dull), 7142 (itchy), £ $Hunpleasant)
oA 83, Wil(cold), AF-F2 %
pain)oll Al 13, T35 A AliHtime) T TL A
&= Exzo g old7)t 9 mEas= 7 =4 1Y

< E(intensity of deep

T O, =
ARl 2 5o 2= B He 5% 555 Belse
o mygRoAe 9+ 43 cm, KILRANAY Ede=

29 cm©| T Table 111, 1V).

AZ»»»
BRAAEE AGUHA, SEUHA, 22U
2 FAE 22A8A EFor ojHm oAt

Table IIL Change of Right Ankle Joint ROM, MMT and Perimeter

ROM (°) Dorsi flexion
Plantar flexion
MMT Dorsi flexion
Plantar flexion
Great toe extention
Perimeter at SP10

Perimeter at BL57

Perimeter (cm)

Before After
(July 31, 2019) (October 12, 2019)
0 15
0 10
1 2-
1 2-
1 1
41 43
28 29

ROM: range of motion, MMT: manual muscle test.

www.e-jkmr.org 177



b

QKT R A AR - BB

Table IV. Change of Neuropathy Pain Scale at Right Lower Leg

Aspects of pain Before After
(July 31, 2019) (October 12, 2019)
Intense 9 8
Sharp 10 10
Hot 10 10
Dull 9 8
Cold 2 1
Sensitive 10 10
Itchy 9 8
Time of pain
Background pain all time Pins and needles, tingling, burning pain Pins and needles, tingling
Occasional break-through pain . Burning pain
Unpleasant 9 8
Intense of deep pain 2 1
Intense of surface pain 10 9

oF 507+ ¥ o) o] $xy} RuEy Qop, x4 3Haath
& A REA 9% B A ol wef ek, THIEANAE A4, 5 85 2 AL, 2 AFAEY 5=
1o 2= tiAl Aol oFE, 244, 83, 54 2 fF 7}A(ventral ramus) $--A|(posterior divisions)A] 7]
A o)} Fol delA Atk FHTee Adr|ee] & Alete] & F9)9] oA HEAH =R £
Ae EUE o8 og Ay Ao BxalA Hoj HlEF HE Yot} HlEY BHE oA
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AT, A5E& FEstE ol Bag vl . mEbA Bk
2 3E A= 53 gxAAETeE Agnkar R R =R S A7 Au) Gl A< 3
20181 797 stAe] & A3}, o I 9 A1 A Fe £ T e AmFolgr AzHn.
T30 HAS o] ¢F 1Azt oFE A EE Al O 2 FHoAe A &3] 3 E 9 QS FHo=
U F2de] 3AEA ot 20199 7€ 319 Eol ¢ A% X s

B
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o
)
3
>
_)
tlo
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o
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£
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.
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>
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}\ L

= 2 oksle] XS Byl EH|E2o] ROM Al S, 2l
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(Amended on April 1, 2016)

1. General Information

The regulations on paper submission to this journal are
based on the Uniform Requirements for Manuscripts
Submitted to Biomedical Journals that were established by
the International Committee of Medical Journal Editors
(ICMIE). Matters that are not specified in the items below
are subject to general rules in the aforementioned

requirements.

1) Qualification for Submission

The basic rule is that members of The Society of Korean
Medicine Rehabilitation are qualified for paper submission.
However, there is an exception when the editorial board dele-

gates or acknowledges submission of paper.

2) Type of Manuscript

This journal publishes original article, review, clinical
and case report, and brief report in the field of Korean

medicine.

3) Publication of Manuscript and Order of Publication

All of the manuscripts shall be examined by multiple
reviewers that the editorial board appoints before the edi-
torial board shall have deliberation to determine if the
manuscripts are published. According to the basic rule,
the accepted manuscripts shall be published in the order

that the final manuscripts are received.

4) Redundant Publication and Unauthorized
Publication

Manuscript with the same contents, which is already
published in other journals or other periodicals in the same
language, shall not be submitted. The manuscript pub-
lished in this journal shall not be reprinted in other jour-

nals without approval.

5) Review Fee and Publication Fee

Fixed review fee and publication fee may be charged
on all of the manuscripts, except requested manuscript.
The fees shall be completely paid online to paper reception
office before paper is printed. Actual expenses for design
and special printing shall be taken by author. Moreover,
when paper is printed in pull-out form, number of copies
shall be rubricated in cover of manuscript or be known to
the editorial board. Expense for printing in separate vol-

ume shall be taken separately by author.

6) Protection of Human Rights of Patient

If paper is a case report, patient information shall be
kept confidential. Description of name, chart number, and
exact data shall be avoided while attention shall be paid to

prevent patient's personal information from being exposed.

7) Roles of the Editorial Board

The editorial board shall be in charge of general matters
related to sending and editing of manuscript. The editorial
board may ask author to make correction for format and
volume of manuscript. If necessary, the editorial board
may modify wording and format of manuscript as long as
modification by the editorial board does not have any in-
fluence on original paper. All of the manuscripts shall not
be returned after they are submitted.

8) Copyright

The Society of Korean Medicine Rehabilitation shall
possess the copyright on all of the manuscripts that are

published in this journal.

2. Publication of Journal and Receipt of
Manuscript

This journal shall be published four times a year (April
30, July 31, October 31, and January 31). Manuscript shall

be received by the editorial board all year round. Receipt
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date of manuscript shall be on the day when the manu-
script arrives at the editorial board. Acceptance date of

manuscript shall be on the day when review is completed.

3. Instructions for Manuscript Submission

Manuscript shall be written on A4 (210x297 mm) white
paper by using Hangeul word processor of "Hancom" with
margin of 30 mm on the top and bottom and on the left and
right and with font size of 10 points. The basic rule is to
write the entirety of paper horizontally in line spacing of
160%. Adjustment of paragraph such as indentation shall
never be used while page shall be numbered continuously,
starting from title page. Figures shall be included in the en-
tire manuscript and shall be included in a separate file to be
submitted. Manuscript shall be submitted to the editorial
board through e-mail or in the form of diskette. File name
shall be designated with author's name. However, when
multiple manuscripts are submitted, a simple description
shall be added behind author's name.

(E.g.) Shin Hyun-taek(thermal examination).hwp, Shin

Hyun-taek(fig. 1).jpg

4. Volume of Manuscript

The basic rule is that volume of manuscript does not ex-
ceed 15 pages on A4 (210x297 mm) white paper. If it ex-
ceeds the limit, additional expenses shall be taken by

author.

5. Format of Paper (Original Article)

Paper shall consist of title page, abstract, key words, text,
acknowledgements, and reference in this order (clinical and
case report and review are exceptions). The text shall be div-
ided to introduction, materials (subject) and methods, re-

sults, discussion, and conclusions (summary).

1) Title Page

Title page shall include 1) Korean title and English title
that are simple and easy to deliver contents (the first letter
of each word, except preposition and article, shall be writ-
ten in upper case), 2) author's Korean name and author's
full name in English, and affiliation, 3) sponsor of re-
search expenses, etc., and 4) name, address, etc. of corre-
sponding author (including telephone number, Fax num-
ber and e-mail address). If the title has more than 30 let-
ters in Korean and 15 words in English, running head
shall be written separately at the end of title page (less

than 10 letters in Korean and less than 5 words in English).

2) Author

Authors of paper listed in manuscript shall be qualified
as an author. Each author shall be a researcher who par-
ticipated in the study sufficiently enough to take public re-
sponsibility for the study. Authors shall be qualified only
when they 1) made a contribution to setting the basic con-
cept of study, design of study, and analysis and inter-
pretation of data, 2) made a significant contribution to
writing the draft of paper or modifying or revising paper
to reflect comments, and 3) could agree to the final ver-
sion of manuscript. An editor may ask questions about

roles that each author played in the study.

3) Abstract

Manuscript in Korean shall include abstract in English
while manuscript in English shall include abstract in
Korean. Abstract shall include title, author's name (first
name and family name in this order), affiliation (e.g.:
Oriental Rehabilitation Medicine Department of OO
Oriental Medicine Hospital of OO University Oriental
Medicine College), and contents, all of which are written
in English (Korean). The contents of abstract shall be
written in less than 250 words for English abstract and in
less than 400 letters for Korean abstract. The abstract shall
be divided to some sections that include objectives, meth-

ods, results, and conclusions. The sections shall include
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the following details.

(1) Objectives: This section shall simply and clearly de-
scribe the reason why this study was conducted and the
objectives that this study intended to achieve in 1~2
sentences. The objectives of study described in this sec-
tion shall be consistent with title of manuscript and state-
ment in introduction.

(2) Methods: The first paragraph of this section shall
provide detailed description of things that were conducted
and methods in which such things were conducted in or-
der to achieve the aforementioned objectives. This section
shall describe what data were collected, how such data
were analyzed, and how bias was adjusted.

(3) Results: This section shall describe the results of ob-
servation and analysis that were conducted and made in
the methods that were explained in the previous section
and shall present specific data.

(4) Conclusions: This section shall describe con-
clusions that were drawn from the results of this study in
1~2 sentences. The conclusions shall be consistent with
the objectives of study described in the first section.

The abstract shall be followed by key words of paper
that contain less than six words. In this case, it is recom-
mended to use medical subject headings (MeSH) listed in
Index Medicus for key words. If a key word is name of
oriental medicine prescription or name of acupuncture
point, Chinese pronunciation of the key word shall be

written in parenthesis.

4) Text

Text shall include introduction, subject or materials and
methods, results, discussion, and conclusions in this order.
If necessary, sections of the text may be merged with each
other or may be omitted. Text for clinical or case report
and review may be written in a different format. The sec-
tion of introduction shall describe purpose of study and a
brief background for study. The section of methods shall
include study subject such as experimental animal, meth-
ods, experimental apparatus (including manufacturer and

model), and procedures. Description shall be sufficiently

in detail so that other researchers can reenact the experi-
ment if they follow the same methods. The section shall
also include methods for statistical verification of results.
The results shall be written in the same order as the one
for table. Data in table or diagram in the text shall not be
written repeatedly while important observation results on-
ly shall be emphasized and summarized. The discussion
section shall focus on new and important aspects of study
and conclusions drawn from such aspects. Literature re-
view shall be avoided if the review is not related to the
results.

(1) Term: Academic term shall be written in Korean as
much as possible. If it is difficult to translate term, the
term may be written in English or Chinese character.

(2) Abbreviation: Standard abbreviation only shall be
allowed. Abbreviation shall not be used for paper title and
abstract. When abbreviation is used for the first time in
the text, official name shall be written first, which is fol-
lowed by abbreviation in parenthesis. Afterward, abbrevi-
ation only may be used. It is recommended to avoid the
abbreviation that is not in common use as much as
possible. However, there is an exception to abbreviations
of standard measurement units.

(3) Proper noun, number and measurement value:
Person's name, place name, and other proper noun shall be
written in the original language as much as possible.
Number shall be written in Arabic number while weights
and measures shall be in metric system. Temperature shall
be recorded in centigrade while blood pressure shall be re-
corded in mmHg. Hematological and clinico-chemical
measurement values shall be expressed in the metric sys-
tem of International System of Units (SI). Measurement
value and its unit shall be written with space between
them.

(4) Drug name: The basic rule is to use generic name
rather than brand name. However, brand name may be
used only when the brand name is important to evaluate
results or conduct follow-up study.

@ First of all, name of oriental medicine prescription

shall be written in Korean pronunciation while the name
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shall be written in Chinese pronunciation in parallel. The
first letter only shall be written in upper case. Moreover,
words that have the meaning of formulation (%) such
as %5, B and . shall be written in lower case with use of
hyphen.

(E.g.) Chungpesagan-tang (Qingfeixiegan-tang)

(2) Name of oriental medicine shall not be written only
in name of herbal medicine. Instead, a part in actual use or
numerical method shall be written properly in English.

(E.g.) Lyquorice root (7%): Broiled root of Glycyrrhiza

uralensis FISCH

(5) Item classification

Items in the text shall be classified in the two methods
as follows.

(D Arabic number is used in Korean.

(E.g) 1,2,3,1),2),3),(1),(2,03), 0, 2,®

(2 Roman alphabet is used in English.

(E.g) LILILA,B,C, 1,2,3,a,b, ¢

5) Figure and Table

Figure and table shall be written in English, which is
the basic rule. The same rule is applied to contents of
table. In the title of table, the first letters of all words ex-
cept preposition and article shall be written in upper case.
No vertical line shall be used for table. Thick solid lines
shall be used only for the top and bottom horizontal lines
of table while two thin solid lines shall be used for the line
below the top row. The rest of the horizontal lines shall be

transparent line or thin solid line (e.g.: written in table).

Group A Group B

Weight (kg) 68.5+2.53 71.0+2.38

Height (cm) 172.8+3.58 170.2+4.25
or

Group A Group B

Weight (kg) 68.5+2.53 71.0+£2.38

Height (cm) 172.8+£3.58 170.2+4.25

Number and brief title shall be attached to table in the
order of being quoted in the text. The basic rule is that ab-
breviation shall not be used for title. Description of items
shall be provided in footnote, rather than in title. All of the
non-standard abbreviations used in table shall be de-
scribed in footnote. Symbols shall be used for description
in footnote while they shall be used in the order of *, 1,
T8 L T+, FF--

Description of figure shall be in English, which is the
basic rule. The first letter of the first word only shall be
written in upper case while the rest shall be written in low-
er case.

The number of tables and figures (including picture)
shall be less than 10, which is the basic rule. If necessary,

excess expense shall be taken by author.

6) Reference

Reference should be written in English and should not
be written in Korean. Reference shall be numbered in the
order of being quoted in the text. Arabic number in super-
script, which is placed in parenthesis, shall be added to the
end of quoted words in the text. The superscript number
shall be consistent with the serial number of reference at
the end of paper. Abstract shall not be used as reference.
In reference, all of the co-authors shall be specified. If au-
thor has English name, the last name goes first while the
rest shall be written only with initials. Furthermore, num-
ber of references shall be 40 or less for original article and
20 or less for case report, which is the basic rule (however,
review paper is an exception). Reference shall be written
in the format that was suggested by the Vancouver Group
as follows.

(1) Joumal paper: author name. title. journal name.
publication year;volume:start page-end page.

(E.g.) Thomas D, Cullum D, Siahamis G, Langlois S.
Infrared thermographic imaging, magnetic reso-
nance imaging, CT scan and myelography in
low back pain. British Journal of Rheumatology.
1990;29:268-73.
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(2) Book: author name. book name. edition. publication
place:publishing company. publication year:number of pages.
(E.g.) Colson JH, Armour WJ. Sports injuries and their
treatment. 2nd rev. ed. London:S. Paul. 1986:
155-6.
(3) Chapter in book: author name. chapter name:editor
name of book. name of book. edition. publication place:
publishing company name. publication year:start page-end
page.
(E.g.) Foster DW. Diabetes mellitus. In: Fauci AS,
Braunwald E, Isselbacher KJ, Wilson JD, Martin
JB, Kasper DL, Hauser SL, Longo DL, eds.
Harrison’s textbook of medicine. 14th ed. New
York:McGraw-Hill. 1998:2060-81.

(4) Matenials from electronic media

(E.g.) Morse SS. Factors in the emergence of infectious
diseases. Emerg Infect Dis [serial online] 1995
Jan-Mar[cited 1996 Jun 5]; 1(1):[24 screens].
Available from: URL: http://www.cdc.gov/ncidod/
EID/eid.htm.

6. Manuscript Other than Original Article

General matters are in accordance with the rules for

original article.

1) Review

Review is discussion that focuses on a specific title.
The review shall be published on the request by the edito-

rial board.

2) Case Report

(1) The total volume shall be less than 10 pages on A4
paper.

(2) The paper shall include title, author (affiliation and
name), English abstract and key words (two to five words),
introduction, case, discussion, summary, acknowledgements,
and reference in this order.

(3) English abstract and summary shall include ob-

jectives, methods, results, and conclusions that are not

itemized and shall be written in less than 150 words.

(4) Case shall include patient, main complaint, date of
onset, past history, history of present illness, findings in
the first medical examination, and findings in examina-
tion that are not itemized. The case shall be described in
the perspective of time or incident.

(5) Discussion shall focus on a specific point that is em-
phasized in the case. It is recommended to avoid verbose
literature review.

(6) Number of references shall be less than 20.

3) Clinical Image

Clinical image sends message through picture and its
description. The main purpose of clinical image is to pro-
vide education with use of picture, which is different from
the case with original article. Manuscript shall be written
in less than 1/2 page of A4 paper while number of figures
and pictures shall be less than 4 with less than 5 items of

reference.

4) Commentary

Commentary covers matters of general concern among
oriental medical doctors and their personal opinions on a
certain trend in the health-related field. Manuscript shall
be written in less than 4 pages on A4 paper with less than

5 items of reference.

5) Editorial

Editorial covers comments on a specific paper pub-
lished in the journal, which shall be written on request.
The editorial does not reflect opinions of the academy.
Manuscript shall be written in less than 4 pages on A4 pa-

per with less than 10 items of reference.

6) Medical Lecture

Medical lecture shall be written at the request by the ed-
itorial board and on the subject that was determined by the
editorial board. Manuscript shall be written in less than 4

pages on A4 paper with less than 5 items of reference.
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7) Letter to the Editor

Letter to the editor covers criticism or opinions on a
specific paper that was published in the journal within 6
months. Manuscript shall be written in less than 1 page on

A4 paper with less than 5 items of reference.
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Chapter 1. General Provisions

Article 1 (Purpose) The purpose of these regulations and
guidelines is to provide the basic rules and di-
rection regarding to roles and responsibilities
that are necessary to prevent research miscon-
duct and secure research ethics among members
and researchers of The Society of Korean
Medicine Rehabilitation. These regulations and
guidelines are established based on the Educa-
tion, Science and Technology Minister's direc-
tive on ethics guidelines.

Article 2 (Ethics of Paper) Paper submitted to this journal
shall be written in compliance with ethics as
follows.

1. If study targets human being, patients or their
guardians shall be sufficiently explained the
purpose of study and the mental and physical
harm that may occur while they participate in
the study based on the Declaration of Helsinki
(www.wma.net/e/policy/b3.htm). Then, it shall
be made clear that their consents are obtained,
which shall be considered as the basic rule.

2. If study targeted animal, paper shall explain
the measures that were taken to reduce pain
and inconvenience of experimental animal. It
shall be made clear that experiment proc-
esses are not against the ethics committee
regulations of research institute or the NIH
Guide for the Care and Use of Laboratory
Animals  (www.nap.edw/readingroom/books/
labrats/index.html), which shall be consid-
ered as the basic rule.

3. Study shall be conducted in compliance with
the ethics committee regulations of relevant
hospital. If necessary, the editorial board may
ask for submission of written consent and

certificate of approval by the ethics committee.

Article 3 (Authorship) All authors must meet the author-

ship criteria of 'Recommendations for the

Conduct, Reporting, Editing and Publication of

Scholarly Work in Medical Journals(Dec. 2019)'

listed on www.icmje.org.

The ICMIJE recommends that authorship be

based on the following 4 criteria:

1. Substantial contributions to the conception or
design of the work; or the acquisition, analysis,
or interpretation of data for the work; AND

2. Drafting the work or revising it critically for
important intellectual content; AND

3. Final approval of the version to be published;
AND

4. Agreement to be accountable for all aspects of
the work in ensuring that questions related to
the accuracy or integrity of any part of the work
are appropriately investigated and resolved.

In addition to being accountable for the parts of

the work he or she has done, an author should be

able to identify which co-authors are responsible
for specific other parts of the work. In addition,
authors should have confidence in the integrity of
the contributions of their co-authors. All those
designated as authors should meet all four criteria
for authorship, and all who meet the four criteria-
should be identified as authors. Those who do not

meet all four criteria should be acknowledged.

Article 4 (Research Misconduct) An act that corresponds

to one of the items as follows shall be consid-

ered as misconduct.

1. Forgery: An act of creating data or study re-
sults that do not exist and recording or report-
ing of them

2. Falsification: An act of falsifying study data,
equipment or process, or changing or omit-
ting data or study results so that study records

run against truth
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3. Plagiarism: An act of stealing and using oth-
ers' idea, process, results or records without
any legitimate right

4. Redundant publication: An act of submitting
or publishing the manuscript, which was
published in or submitted to other journal, to

or in this journal

Article 5 (Measures against Misconduct) When study re-

lated to this society and paper published in this

journal are found to be act of research mis-

conduct, measures shall be taken according to
the procedures as below.

1. An independent investigation committee shall
be formed to examine misconduct and viola-
tion of research ethics before notifying the
investigation results to the society.

2. Ifresearch misconduct is confirmed based on
the results of investigation by the committee,
the examinee shall be deleted from the paper
list of the journal, the person who submitted
the paper shall be prohibited from submitting
paper in the future (at least for three years or
more), the information on misconduct shall
be posted on the website, and the details shall
be notified to the National Research

Foundation of Korea.

Chapter 2. Roles and Responsibilities of This

Society

Article 6 (Education on Research Ethics) This Society

shall provide those affiliated to the society who
submit paper with education on research ethics
regulations that persons who conduct study and
submit paper are required to comply with, on
scope of misconduct, on methods to cope with
misconduct, and on procedures to investigate

misconduct.

Article 7 (Establishment of Self-investigation System by

This Society) This Society shall establish and

implement its own regulations related to inves-

tigation of research integrity, including the items

mentioned below, based on these regulations
and guidelines.

1. Scope of research misconduct (article 3)

2. Organization, department or person in charge
of receiving report on research misconduct
and conducting investigation

3. Rules to form an organization for inves-
tigation such as a committee for main inves-
tigation (hereafter referred to as "investiga-
tion committee"), procedures for inves-
tigation, and period of investigation

4. Type and standards for sanctions against mis-
conduct

5. Measures to protect informant and examinee

Article 8 (Authority and Roles of This Society)

1. This Society shall install a place to receive
report on misconduct related to research and
submitted paper, examine if verification and
investigation of research integrity were con-
ducted impartially and reasonably by this so-
ciety, and take follow-up measures based on
the results of examination.

2. This society may begin re-investigation to
verify research integrity in the following cas-
es (article 15).

1) The case where necessity of re-investigation
was acknowledged because there existed a
reasonable reason for the formal objection
that informant or examinee raised against the
results of preliminary investigation or judg-
ment by this society

2) The case where necessity of re-investigation
was acknowledged because a significant
flaw was found in the results of judgment by
this society

3) The case where it is determined that This
Society is unable to conduct investigation in

an impartial and reasonable way
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Article 9 (Protection of Informant's Right)

1.

Informant means a person who informs this
society of the fact or relevant evidence that
misconduct was recognized.

Informant shall be allowed to report in all of
the possible methods such as oral statement,
written document, telephone, and e-mail.
The basic rule is that a report shall be filed in
real name. However, despite an anonymous
report, if the report was filed to include re-
search subject, name of relevant paper, and
specific details and evidence of misconduct
in written document or e-mail, the society
shall consider the report as the one filed in
real name.

This society shall be obliged to protect in-
formant from disadvantage to the informant's
status such as disciplinary action, discrim-
ination in working conditions, and undue
pressure or harm, all of which are attribut-
able to report on misconduct. The society
shall take necessary measures.

Matters on informant's identity shall not be
subject to disclosure of information. If in-
formant's identity is disclosed against the
will of informant for the reason that the for-
mant filed a report, this society along with
the organization that the informant belongs
to shall take responsibility for receipt and
verification of the report.

If informant is willing to know the proce-
dures and schedule of investigation that is
conducted after misconduct is reported, the
informant shall sincerely accede to the
investigation.

If informant filed a report even though the in-
formant knew or could know that the report
was false, the informant's identify shall not

be protected.

Article 10 (Protection of Examinee's Right)
1. Examinee means a person that is the target of

investigation on misconduct due to a report
or recognition by this society or the target of
investigation as the investigation indicates
that the person is presumed to be involved in
misconduct. Testifier or witness in the proc-
ess of investigation shall not be considered

as examinee.

. This society shall be careful not to infringe

on honor or right of examinee unduly in the

process of verification.

. Suspicion of misconduct shall not be made

public until the results of judgment are deter-

mined.

. Examinee may make a request of being in-

formed of procedures and schedule of mis-
conduct investigation and processing. The
examinee shall sincerely accede to the

investigation.

Chapter 3. Procedures of and Standards for

Verification of Research Integrity

Article 11 (Time Limit for Verification of Integrity)
1. The basic rule is not to process a report on

misconduct even though the report was filed
if the misconduct was committed full five

years ago from the receipt date of the report.

. Even though the misconduct was committed

five years ago, the misconduct report shall be
processed in the case where examinee di-
rectly quoted the results of such misconduct
to use them for report and presentation of
study results within five years or the case
where there is a risk or a concern about risk to

public welfare or safety.

Article 12 (Rules on Verification of Integrity)

1. This society and the investigation committee

shall take responsibility for substantiation of
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misconduct. However, if examinee damaged
the data on purpose that were requested by
the investigation committee or refused to
submit such data, the examinee shall be re-
sponsible for verification of integrity of the
contents that are acknowledged to be in-
cluded in the requested data.

. The investigation committee shall guarantee
that informant and examinee have the equal
right and opportunity to state opinions, raise
objection and defend themselves. The com-
mittee shall inform them of relevant proce-
dures in advance.

. The president of this society shall make an
effort to ensure that the investigation com-
mittee is able to maintain independence and
fairness without any undue pressure or

inference.

Article 13 (Procedures for Verification of Integrity)
1. Verification procedures for misconduct shall

consist of preliminary investigation stage,
main investigation stage and judgment stage
in this order.

. This society may include the procedures that
are deemed to be necessary, which are other
than the verification procedures mentioned

in the paragraph 1, to conduct investigation.

Article 14 (Preliminary Investigation)

1. Preliminary investigation means procedures

to determine if it is necessary to conduct in-
vestigation on suspicion of misconduct. The
preliminary investigation shall begin within
30 days from the receipt date of report. This
Society voluntarily determines the format of
preliminary investigation unit.

. If the results of preliminary investigation
fully acknowledge that examinee committed
misconduct, it shall be allowed to make
judgment without going through procedures

for main investigation. If it is deemed that

there is a possibility of significant damage to
evidential materials, it shall be allowed to
take measures to secure the evidential mate-
rials under the approval by the president of
this society even before the investigation

committee is formed.

. If decision in preliminary investigation is

made not to conduct main investigation, spe-
cific reasons for such decision shall be noti-
fied to informant in written form within ten
days from the date of such decision. Howev-

er, this is not applied to anonymous report.

. If informant protests against the results of

preliminary investigation, the informant
shall be allowed to raise objection to this so-
ciety within 30 days from the receipt date of

notification.

Article 15 (Main Investigation)

1. Main investigation means procedures to sub-

stantiate misconduct. The main investigation
shall be conducted after investigation com-
mittee is formed in accordance with regula-

tions.

2. According to regulations, the investigation

committee shall provide informant and ex-
aminee with an opportunity to state opi-
nions. Before the committee determines the
results of main investigation, it shall provide
informant and examinee with an opportunity
to raise objection and defend themselves. If
informant or examinee does not accept such
opportunity, it is deemed that the informant

or examinee has no objection.

3. Report on investigation results shall include

the details on objection or argument by in-
formant and examinee and the results of han-

dling of the objection or argument.

Article 16 (Judgment)

1. Judgment means procedures to determine the

results of main investigation and notify in-
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formant and examinee of the results in writ-

ten form.

2. All of the investigative activities from begin-

ning of preliminary investigation to judg-
ment shall be finished within six months.
However, if it is deemed to be difficult to
complete investigation in such period, this
society may announce the reason before ex-
tending the period for investigation.

. If informant or examinee protests against the
results of judgment, the informant or exam-
inee shall be allowed to file an objection in
This Society within 30 days from the receipt
date of notification. If this society finds that
the objection is reasonable and valid, it shall

conduct re-investigation firsthand.

Article 17 (Rules to Form Investigation Committee)

1. The basic rule is to form investigation com-

mittee that has five or more members.

. The investigation committee shall include
experts in relevant research field and out-
siders, other than persons who belong to this
society, in relevant field as follows.

50% or more for experts in relevant research
field

20% or more for outsiders who do not be-
long to this society

. This society shall notify informant of the list
of investigation committee members pur-
suant to regulations in the paragraph 1 before
main investigation begins. If the informant
raises a valid objection in regard to avoid-
ance of investigation committee member, the

society shall accept the objection.

Article 18 (Authority of Investigation Committee)

1. Investigation committee may request that in-

formant, examinee, witness and testifier ap-
pear to make a statement in the process of
investigation. In this case, the examinee shall

accept the request.

2. The investigation committee may call on ex-

Article 19

aminee to submit materials. In order to se-
cure evidential materials, the committee may
restrict any person involved in misconduct
from entering laboratory and confiscate and
keep relevant materials for research and pa-
per submission under the approval by the

president of this society.

. The investigation committee may suggest

that the president of this society should take
proper sanctions against any person involved
in the misconduct that is found out to be true.
(Disclosure of Investigation Records and

Information)

. Investigation committee shall keep all of the

records in the investigation process that are
in the form of audio, video or document for
five years or more. This society shall also
keep report on investigation results for 10

years or more.

. The report on investigation results and the

list of investigation committee members may

be made public after judgment is completed.

. The list of investigation committee members,

witness, testifier, and person involved in
consultation may not be made public if there
is a possibility that the disclose is dis-

advantageous to any person concerned.

Article 20 (Report of Investigation Results)

1.

Investigation committee shall report the re-
sults and details of preliminary investigation
and main investigation to this society within
10 days after the end of preliminary inves-
tigation and after the completion of judgment
respectively. However, this is not applied to
the case where this society is responsible for
direct investigation in accordance with regu-
lations.

The report on the results of preliminary in-

vestigation and main investigation shall in-
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clude the matters on the following items.

1) Contents of report

2) Misconduct that is the target of investigation

3) List of investigation committee members
(limited to main investigation)

4) Decision on whether or not main inves-
tigation should be conducted and reason for
such decision (limited to preliminary inves-
tigation)

5) Roles of examinee in relevant research and
truth about committing misconduct (limited
to main investigation)

6) Relevant evidence and witness (limited to
main investigation)

7) Details on objection or argument by in-
formant and examinee and the results of han-
dling of such objection or argument (limited

to main investigation)

Article 21 (Measures against Dishonest Act in Research)

1. If any accusation is made of dishonest act in
the research related to the society or the re-
search paper published in the journal, the
committee shall conduct appropriate inves-
tigation and handling of the accusation.

2. Investigation of dishonest act in research
shall be conducted under confidentiality. The
investigation shall not run against interest of
the society or research order organization.

3. Anyone who is under suspicion of dishonest
act in research shall have the right to make an
objection to the results of investigation con-
ducted by the committee. The committee
shall guarantee such right in a proper manner.

4. The results of investigation on dishonest act
in research shall be reported to the society.
The records of investigation results shall be
kept at the society for five years from the day
when the case was closed.

5. If necessary, the committee may ask for at-

tendance of the person who is under suspi-

cion of dishonest act in research and provide
the person with the opportunity to defend
himself or herself and make a coun-
ter-argument.

6. If the investigation results are determined to
prove dishonest act in research, this shall be
announced before the follow-up measures as
below may be taken based on the decision by
the standing board of directors.

1) Sending a letter of reprimand by the society

2) Demand on cancellation or modification of
the relevant research results

3) Replacement of the person involved in the
relevant research project

4) Disqualification of membership for a reason-
able period of time

5) Expulsion

6) Prohibition of paper submission in the future
(for at least three years or more)

7) Posting of information on the relevant
wrongdoing on homepage

8) Notification of information on the relevant
wrongdoing to the National Research
Foundation of Korea

9) Making an accusation to legal institution,
etc.

10) If the investigation results are determined to
prove that there was no dishonest act in re-
search, the committee may take proper fol-
low-up measures to restore honor of the ac-

cused or suspect.

Article 22 (Follow-up Measures and Follow-up Mana—

gement Plan for Report on Investigation Results)

1. This society may conduct re-investigation

firsthand in accordance with regulations if it

is deemed that details and results of the re-

ported investigation have some problems in
rationality and validity.

2. This society shall take follow-up measures

based on the results of judgment and inves-
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tigation before notifying them to examinee.

. This society shall provide its members on a
regular basis with education on research eth-
ics regulations that researchers and persons
who submit paper should comply with, on
scope of misconduct, on methods to cope
with misconduct, and on procedures for

verification.

Addendum

1. (Enforcement Date) These regulations and
guidelines come into effect on November 1,
2007 as they are established to be used as the
research ethics regulations of The Society of
Korean Medicine Rehabilitation.

2. These are amended on March 14, 2020.
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