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Objectives This study was conducted to experimentally evaluate the effects of
Younggyechulgam-tang-ga Hwangg(YGT) on obesity in mice induced by high fat diet.
Methods The experiment was conducted with 4-week-old male mice divided into 5
groups, They were a normal diet group(Nor), a high fat diet group(Veh), a positive drug con-
trol group-orlistat 40 mg/kg(Oris), a 1,08 g/kg group(YGTL), and a 2,16 g/kg group(YGTH),
and were tested for five weeks, Changes in antioxidant activity, body weight, organ weight,
ROS, AST, ALT, TC, TG, HDL-C, LDL-C and lipid metabolism protein were checked.
Results YGTL and YGTH group significantly reduced body weight compared to Veh
group. YGTH group significantly reduced visceral fat weights compared to Veh group. In
blood biochemistry analysis, ROS, AST, ALT, TC, TG and LDL-C in YGTL and YGTH group
were significantly lower than Veh group, HDL-C increased significance in YGTL and YGTH
group. In antioxidation protein analysis, Catalase, GPx and HO-1 have increased sig-
nificantly in YGTL and YGTH group. YGTH group have increased PPAR-a, p-AMPK com-
pared to Veh group, but decreased FAS, SREBP-1, p-ACC levels in YGTL and YGTH
group were decreased compared to Veh group, however CPT-1, UCP-2 levels in YGTL
and YGTH group were increased compared to Veh group.

Conclusions YGT has anti-obesity effects by regulating lipolysis and antioxidation in a di-
et-induced obesity model, Additional clinical studies are needed. (J Korean Med Rehabil
2018;28(2):1-20)

Key words Obesity, Younggyechulgam-tang-ga Hwanggi, High Fat Diet, Antioxidation
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Table I, The Composition of YGT

Herbal . Amount
Phamacognostic name
name ()
FIRES  Poria 8.0
HEFE Cinnamomi Ramulus 6.0

=Hiin Atractylodis Macrocephalae Rhizoma 6.0

& Glycyrrhiza Radix 2.0
EIG Astragali Radlix 8.0
Total 30.0

AT 4570] AT 22 g W2]e] 7 CS7BL/6 miceE
2 (B71%, gk=)elM T8kt =2 AT
THA] AR (B4 0.0% o), ekl 22.1% o)F
5.0% o]a}, <l 0.4% o], ZAM 8.0% olsl, &
Bt 8.0% olst, AHAL Al FH7hel S5 FEI]
Tt 2% 2242°C, AiFE 50+5%, HeS 12413
F7)(light-dark cycle)2] 7oA 25U7F A7 &
00% A2 )= 577 ARFSEAITE S AE 19 13] &
A 1146l S8k o, Akl viY o5 24]of Z}
&l B SRl sAste] ARgSkaIrh. thTgkel
g FEAH82]993]9] 42l (DHU2017-073)S o}
Algetelon sEHE TS ek
AT 7 EE G ofs) onfEy s
ATt
(1) A3 (Nor) = Lyk2lo)E A3 o
(2) tZ (Veh) : 60 kcalw AW o] -5 ALE
A
(3) FANZT (Oris) : 60 kcalvo TLAHFo] -8 AL
22 AFsl A FFE2] Orlistat (40 mg/kg)
2 Rt
(4) FholtHE Jm #HIG ATE FoI7t (YGIL) : 60
keal%o JAMo] S AlRE A sk il
B G FEES (1,08 gke)= Folgt
(5) FHofiHE I ®G 2FE 597 (YGTH) : 60
kealoo 3LAo] Sy AlEE AFSRAL HHfH
&G FEES (2,16 gke)R Fog 2
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3) Alef

B 2gof ARgH 1,1-diphenyl-2-picrylhydrazyl (DPPH),
gallic acid, naringin, diethylene glycol, 2,2'-azinobis(3e-
thylbenzothiazoline-6-sulfonic acid) (ABTS), potassium
persulfate, phenylmethylsulfonyl fluoride (PMSF), di-
thiothreitol (DTT)+= Sigma Aldrich Co., Ltd, (St. Louis,
MO, USA)llA 4333}, superoxide dismutase (SOD),
catalase, glutathione peroxidase (GPx), heme oxygen-
ase (HO-1), Fatty acid synthesis (FAS), Carnitine palmi-
toyltransferasel (CPT-1), uncoupling protein 2 (UCP-2),
Peroxisome proliferator-activated receptor alpha (PPAR-Q),
Sterol regulatory element-binding protein 1 (SREBP-1),
Peroxisome proliferator-activated receptor gamma (PPAR-
v), Histone¥} [-actin® Santa Cruz Biotechnology (Santa
Cruz, CA, USA)ZHE T8}, Phospho-Acetyl-CoA
Carboxylase (p-ACC), Acetyl-CoA Carboxylase (ACC),
Phospho-AMP-activated  protein (p-AMPK),
AMP-activated protein kinase (AMPK)T Cell Signaling
Technology Inc, (Beverly, MA, USA)2FE U331,
22} 3}A)¢] Rabbit 1gG antibody, Mouse 1gG antibody+
GeneTex, Inc, (GeneTex, San Antonio, TX, USA)SXA]

Ql3}it}. 2',7'-dichlorofluorescein diacetate (DCF-DA)
+ Molecular Probes (Eugene, OR, USA)ollA TU3FITY

kinase

ECL Western Blotting Detection Reagents2} nitrocellulose
membranesi= Amersham GE Healthcare (Little, Chalfont,
UK)E2XE TU3te] ARg3ldr). m=3) cholesterol reagent
kit, direct HDL-cholesterol kit, AST assay kit, ALT assay
kit, Protease inhibitor mixture, Ethylene diaminetetra-
acetic acid (EDTA):= Wako Pure Chemical Industries,
Ltd, (Osaka, JapanollA] T-<18k9ic}, €l geke siat
BCA protein assay kits= Thermo Scientific (Rockford,
IL, UsA)ellA] 43}t

4) A7

£ A3 ARgH 71 = g95=7] (s, 21, 3=,
AAASA Fh2, 45, $9), AE-6530 mPAGE (ATTO
Corporation, Tokyo, Japan), Sensi-Q2000 Chemidoc (F
AojlzHoto], A&, 3), DWT-1800T (H-gulole, 3}

A, 3k=r), vortex mixer, 471%7] (Labconco, Kansas,

USA), Deep-freezer (Sanyo Co. Japan), Infinite m200 pro
4% =A7] (Tecan, Minnedorf, Switzerland), Tissue
grinder (Bio Spec Product, Bartlesville, OK, USA),
Incapacitance Meter Tester 600 (IITC Life Science Inc,
Woodland Hills, USA), BX-51 #3& &v]7 (Olympus,
Tokyo, Japan), ¥ Zi1& dAEe]7] EEZ, AL,

__'

Sk) 58 ARESFIT
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1) A2 M=

YGT 5% #5321 150 goll 108152] S/TE 71eE #
100 CollA] 224)17F B¢t d5% skl 53] de
AS oy} & IRIFEAAZE 53 EEAS ‘:]r"]
A 1275 ol gsle] & AFRAA 27 g9 A=
3Tt YGT 2559 582 18% )

2) ehisls &%

(1) & polyphenol &tk

% polyphenol gHe Folin-Denist]"” o]}t
Z+ AlE 20 ul (1 mg/ml)9} 574+ 1,58 mlL, Folin-Ciocalteau’s
phenol reagent 100 Nl& &3}sle] 2eoq 187 ¥Hs-
AlZIT}, 1 & 20% Na,COs 300 ul—e— gste] 20ColA] 120
T B2 BEEAIZL F 765 nmellx] F3-

—736}95113} & poly-
phenol g2 gallic acidg o|-83le] 2dgh TS
2HE] FFFS Tk

(2) & flavonoid Etzk
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trum, Thermo Scientific)E& o]uf)

o
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(3) DPPH radioal s
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© 2 el e, Lascorbic acidE QA ZTo 2 AL
skt

(4) ABTS radical 27

ABTS radical-& ©]-83F g3l
o] &3k}t 7 mM ABTSS} 2.4 mMe| potassium persul-
phates E3t3}e] 21e0] oka AejolA] oF 1647+ o]
SjEol ABTSE AN T 415 mold FH ol
0.70 (F0.02)°] 7| 100% ethanolZ 3]4J&}$ich. 3]
g 95 plof] Az 5 plE 7kte] 15% Bt A%
T TA=E =AYt 74 AR FEEY free radical
a

Ao NS H7I8HA 92 dza¥) A5 7k

S 18)
=4 Z] o R, _,] H]-}:H <

o=

FHEE 128 Al IGotes Yehliglen, 44
2T L-ascorbic acidE ARE-EFGT)
Table II, The Ingredients of High Fat Diet
Ingredients gm (%) keal (%)
Protein (26.2) (20)
Carbohydrate (26.3) (20)
Fat (34.9) (60)
Total (100)
kecal/gm (5.24)
Casein, 30 Mesh 200 800
L-Cystine 3 12
Corn Starch 0 0
Maltodextrin 10 125 500
Sucrose 68.8 275.2
Cellulose, BW200 50 0
Soybean Oil 25 225
Lard 245 2205
Mineral Mix S10026 10 0
Dicalcium Phosphate 13 0
Calcium Carbonate 5.5 0
Potassium Citrate, 1 H20 16.5 0
Vitamin Mix V100001 10 40
Choline Bitartrate 2
FD&C Blue Dye #1 0.05 0
Total 773.85 4057

4 ] Korean Med Rehabil 2018;28(2):1-20

Aol = A dYREE %%3}913, 2 v
I FEA T 60 kealo o TAo] Fh-E AW
o] (D12492, Research Diets, Inc., NJ, USA)Z 557t &

T3} (Table 10).

4) HE R AMo|dF~ FE

AFEEe AT 19 13] 5 ARE T =74
SAL, AFFEY AToM AR WA A AsS
M ASS7FE (body weight gain (9)& A&t
"]oVJH‘&-@‘ 1797 AAsta He AlsEs Alska
s AlmdATe A

- A% (body weight)

(D) A} - wid 13] gk AR $4/71%
(2) & AT 371%F : Final body weight (g) - Initial
body weight (g) = body weight gain (g)
- A} A FHEF (food intake)
(1) 14 Hat o] FF=F : Total food intake / days

5 o

02

24 9 245 T M

i1t
e

o

o A sck AdE A
Arlieistel 4 A L 80Tl Bt
Aol ARgSE It AT ES AR F 3 oL
AAEAS Hale] 34 Aol AF ¥ 0434
A2 olgste] EHle] B2 AAs ] 247 BAZ 2
3Fdct, &3 9] total cholesterol (TC)$} trigylceride (TG),
HDL-cholesterol (HDL-C) FX|& o|-&3}] t}h23} o]
LDL-cholesterol (LDL-C)& AlAFs}SItt

e SgAT] A 1227 B AAAR
=
[e]

ot o L m>

B 1DL-C = TC-(HDL-C) -(TG)/5

w3k 7Hs €4 A%<l aspartate aminotransferase

(AST)9} alanine aminotransferase (ALT)S 435t &

qahint.

6) EHoHO| AISIM AER|A H0O|R0I7| &X

mOI'

Reactive Oxygen Species (ROS) Z74-& Kooy2] HH'"
< A&etget @37 25 mM DCF-DAE &38t 5 3



FAAo] K= wRRAF O] gk Akl HE i wege] gmvt &3 !

F BEAE o] &3t 0BRE 1 5EA 35587t emission 2 Yepfglon, 28 7ke] Aloli= one-way ANOVA
91 530 nme} excitation I 485 nmE- o]-8-5}¢] 30% 9]— LSD #4HS ]-%O]-O% p€0.05 k1 785 TAHL
% 29T AE B A Folgol sl Aew Buss

7) Western blot £

7+ 2Ae] AEAL A7) S5 100 mM 2-amino-2-hydrox- 7‘?3.31]-» »»
ymethyl-propane-1,3-diol (Tris)-HCl (pH 7.4), 5 mM Tris—
HCl (pH 7.5), 2 mM MgCly, 15 mM CaCly, 1.5 M su- 1, Selso]| o|x|l= sk
crose, 0.1 M dithiothreito (DTT), protease inhibitor cock- 1) Total bhenolzt Total fi N

_ ota enolt Total flavonoid 2

tail-S 713k buffer AS YL tissue grinder2 £33 3 ) P o =<
10% NP-40 8908 H7}slgt). oo~ oA 2087 A Gallic acidE EFE2 = 3}¢] total phenol $F3-2

AN 227

5__@3]_—7 o]L }\]-

QA1) (12,000 rpm, 2 min, 4 C)3}e]
AEzde 2st it 3 47
918 10% NP-407} Blalizl buffer Aol T # &L 100 mL
9] buffer C (50 mM 2-[4-(2-hydroxyethyl)-1-piperazyl]
ethanesulfonic acid (pH 7.9), 50 mM KCl, 0.3 mM
NaCl, 0.1 mM EDTA, 1 mM DTT, 0.1 mM PMSF, 10%
A7V AE-A1Z] H 1080k} vortexS 3
3hadeh, 4CollA] 12,000 rpmoO g2 1087 PR3 5
AG o] 8 CollM Ya wt
shaict 7+ 229 AlEAe] SOD, catalase, GPx, HO-1,
FAS, p-ACC, ACC, p-AMPK, AMPK, CPT-1, UCP-2, (3
-actind 7F Z2Z]e] Y PPAR-a, PPAR-y, SREBP-1,
Histone Thl 2ol walS Z=43l7] ¢J3ke] 10 mge] whH
A5 8~ 15% SDS-polyacrylamide gelS o]-8-3led 7]

5

ol FAIHE}. 4] H membraned] Z+2+e] 12} antibody S
A 2)&te] 4 CollA] overnight A7 TR PBS-TE 6Enjr}
s8] A=ska, 2k2t AelE 15 PAlo] A 23
A(PBS-TE 1:30008 XA AR&)E ARE3te] Ad-2ollA
2212k g A7) F, PBSTR GRRle) 53] Al 1
231 enhanced chemiluminescence(ECL, GE Healthcare)
o =ZFA1Z1 & Sensi-Q2000 Chemidocdl] FHFA|7 whul
A kg ol & sd bandE ATTO Densitograph
Software S ARR-3}e] A=k}

=0l O B
O‘ll]E‘{L‘

glycerol&

=N O 37 =)= L =
g 2okl = S

3 acrylamide gelS nitrocellulose membrane© 2

8) SAIAz2

SPSS program for windows version 22 (SPSS Inc.,
Chicago, USA)E o]&ale] A3 Avs BAastglon]

© 34 ¥ B+ FFAe] Het (mean £ SEM)

Ut

Al A} 2 4410,06 mg/go|FIL, naringing EFEIE
3} total flavonoid S S43% A¥} 2,8040,08 mg/g

o]@it} (Table III).
2) DPPH 3 ABTS radical &Hs

YGTe 3iksl &8 Hrlslr] ¢)ske] DPPHS} ABTS
free radical 2A &AL =AYt DPPH radical 27
e U ETF o= AREE L-ascorbic acid®] 1G5, &k
£ 1.364+0.21 mg/mlo|QaL, YGTO] ICy, #He 217.56+
7.40 mg/mlo]@iT}. ABTS radical A&7 4L Az
02 ARE-H L-ascorbic acid®] ICy, 2 3.11+0.06 mg/
mlo]YaL, YGT] ICy, e 355.24+2.16 mg/mlo]ict

(Table IV).

2, §Z 9 Alo[dF=| olx|l= I
AF W8l Nor: 4.10+1,13, Orisi* 4.6310,53, YGIL

T 4,28+1.13, YGTH 4,21+1,.82 = Veh 7.21£1.00

‘Table III, Total Phenol and Total Flavonoid Contents of YGT

Total polyphenol (mg/g) Total flavonoid (mg/g)
2.44%10.06 2.80%0,08

Sample

YGT

Table IV, DPPH and ABTS Radical Scavenging Activity of YGT

Radical scavenging activity (ICso)

Sample DPPH free radical ABTS free radical
(mg/ml) (mg/ml)
L-ascobic acid 1.36+0.21 3.11%0.06
YGT 217.56%7.40 355.2442.16

www.ejkmr.org 5
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B} FofaiA Aashth (p0.001)(Table V), 19 it AlE 33 A7} Vehs® 1.3240.11 22 Norit- 1.2740,10

Aol d AT fFrefgh AfolE Holx| gttt (Fig. 1). of Hlgte] S7FIoY frolide giSlct Orisw 1.0840.07,
YGTLT 1.05+0.17, YGTHT 0.95+0,07 & YER} Veh
3. Zh, Fogx|d x=[o| T FHI} frolsiA Hasklth (p¢0.001)(Fig. 2).

FagkAre] RS S48 A3 veh 2 0.0510.01

AAFES AN AET 7 22]e] ddjd F 2 Norit 0.02+0,01 B} froJstA| S7Fshedet (p€0.001).
Oriste] FAZA FAI= 0.0440.00 (p€0.001), YGTH

o] FagkA FAIE 0,0410.01 2 Veha B} f-2]3f

Table V, Initial and Final Body Weight, Body Weight Change - _ _
Al st (p€0.05). YGTLwe] RashAg FAl=

Bod ight _ _
Group o el 0.0510,01 & VehwrRt} Zaglovt fofah] elolet
Initial (g) Final (g) Gain(g) (Fig. 3)
18. .
Nor 22.57%0.93 26.66%£1.61 4,10+1.13 &
Veh 23,96%1.60 31.17%2.47 7.21%1.00
=P A AER|IA o X
Oris 23.004091  27.64+118  4.63+0.53 4, €3 W M3y AEZ|A H0|20130]| O]
. — =
YGTL 25.10%0.85 29.38+1.91 4,28%1.13 = %co:k
YGTH 23.9241.03 2813202  4.21+1.82
All data are expressed meanstSEM, n=9 mice per group AFAgE AoA FHE 8 F ROSE S7gsttt. 1
Significance: **p(0.001 vs, Veh A3} Veh-& 78121%+11115,07 2 Nor 56370£8697.71
3.5 -
=
S
2
-
= Fig. 1. Food intake in mice fed high fat diet.
'§ All data are expressed meanstSEM, n=9 mice per
= group,
Nor; normal mice, Veh; high fat diet fed mice, Oris;
high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
Nor Veh Oris YGTL YGTH weight, YGTH; high fat diet plus YGT 2.16 g/kg
body weight,
1.60 -
1.40 -
*
1.20 : :
Che I | ‘
= 1.00 A - . . . - .
) Fig. 2, Absolute liver weights of high fat diet fed
2 0.80 4 mice,
§ 0.60 1 All data are expressed meanstSEM, n=9 mice per
3 group.
0.40 - Significance: *p{0.001 vs, Veh.
Nor; normal mice, Veh; high fat diet fed mice, Oris;
0.20 - high fat diet plus Orlistat 40 mg/kg body weight,
0.00 L L L L YGTL; high fat diet plus YGT 1.08 g/kg body

Nor Veh Oris YGTL YGTH weight, YGTH; high fat diet plus YGT 2.16 g/kg
body weight.
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B} ol Z718FIE (¢0.001). OrisT=e 70909+3124.36
© 2 Vehwdr} 7HAgl o} £-9)31HA4] sttt YGTLT-&
57398+10666.28, YGTH 2 49260+£8898.20 © & Vehi*
of vl frolskAl FHAskTh (p<0.001)(Fig. 4).

Fig. 3. Visceral fat weights of high fat diet fed mice.
All data are expressed meanstSEM, n=9 mice per
group,

Significance: *p€0.05, 1 p€0.001 vs Veh.

Nor; normal mice, Veh; high fat diet fed mice, Oris;
high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
weight, YGTH; high fat diet plus YGT 2.16 g/kg
body weight.

Fig, 4. ROS level of serum in high fat diet fed mice,
All data are expressed meanstSEM, n=9 mice per
group,

Significance: *p<0.001 vs, Veh,

Nor; normal mice, Veh; high fat diet fed mice, Oris;
high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
weight, YGTH; high fat diet plus YGT 2.16 g/kg
body weight.

Fig. 5. Evaluation of AST in high fat diet fed mice
for 5 weeks,

All data are expressed meanstSEM, n=9 mice per
group,

Significance: *p<0.001 vs, Veh,

Nor; normal mice, Veh; high fat diet fed mice, Oris;
high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
weight, YGTH; high fat diet plus YGT 2.16 g/kg

YGTH body weight,

gt

A
g

0!

7t

kol

H &S

orr
e

=
1) AST

A ] ASTE= Veh& 102,37437.81 &, Norsr 49,18+
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100 1
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70 1
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50 .
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10 1

Total cholesterol level (mg/dL)

Nor Veh Oris YGTL

11.37 ol "3 FroJaiA S7kskadtt (0€0.001). YGTLT
50.33121.70 ¥} YGTH 50.04+12.24 2 Veht XU}
OJ&}A 743kt (p€0.001), L} Oris- 81,36123.73
O & VehiwrHt}y ZHAgl ot fofshA] ettt (Fig. 5).

2) ALT

A Y ALT= Veh 12.49+1.56 22 Nord 8.27+2.45
o sl Al S7FFAAL (p€0.001), Oris 4.80+
2,49, YGTL 3.05%2.55 ¥ YGTH 1.63+1.44 =5
Veharol| B|3te] fofahA| 7hAx3kdtt (p<0.001)(Fig. 0).

6. €8 Wl XISzl olxl= S

1) TC a2

TCE Vehi™ 77.08+11.90 © 2 Nort 46.42+1.74
Hlgl F=7F FofsiAl ST e™ (p€0.001), Orisw
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Fig, 6, ALT in high fat diet fed mice for 5 weeks,
All data are expressed meanstSEM, n=9 mice per
group,

Significance: *p{0.001 vs, Veh.

Nor; normal mice, Veh; high fat diet fed mice, Oris;

high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body

weight, YGTH; high fat diet plus YGT 2.16 g/kg

YGTH body weight.

Fig. 7. Total cholesterol level in high fat diet mice.
All data are expressed meanstSEM, n=9 mice per
group,

Significance: *p€0.01, 1 p€0.001 vs Veh.

Nor; normal mice, Veh; high fat diet fed mice, Oris;
high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
weight, YGTH; high fat diet plus YGT 2.16 g/kg

YGTH body weight.

67.35+3.69, YGTL- 62.18+5.67 ¥} YGTHi- 53.57+4.29
= Vehzol] HJste] foJalA] 744381530} (040,01, p<0.001)
(Fig. 7).

(=1

o

2) TG

ook

TGE Vehit 36.13+4.46 ©& Norit 28.61+1,56 ]
HJ3] 527t oAl S7Fetlem (p€0.001), YGTLT:
23 56+4.48 ¥} YGTHT 18.0243.70 & Vehol| H|5}]
o3 7askdet (p€0.001). Orist 36.13+4.46 <
Vehw B} ZHaglont frofakA] eastet (Fig. 8).

3) HDL-C &zt

HDL-C Vehi 25.89+0.04 & Nor 26,28%0.09 ©]
Hla) F=rb frefshl Akl om (p€0.001), Orise
26.1410.03, YGTL 26,0610.02 ¥} YGTH 26,17+0,06
B Veholl wlsf F-2JsHAl S718klH (p€0.01,
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45 1
40 1 .|.
~ 351
3 : :
£ 30 I
% 25 1 .[ * i
5 Fig, 8, Triglyceride level in high fat diet mice.
S 201 All data are expressed meanstSEM, n=9 mice per
2 5 group,
&= Significance: *p»{0.001 vs, Veh.
10 1 Nor; normal mice, Veh; high fat diet fed mice, Oris;
5 high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
0 weight, YGTH; high fat diet plus YGT 2.16 g/kg
Nor Veh Oris YGTL YGTH body weight.
26.50 1
~ 2640 A ¥
=
)
W 26.30 A I %
= t
B 26.20 .
= 26.10 - : Fig, 9. HDL-cholesterol level in mice fed high fat
g : diet.
2 26.00 1 All data are expressed meanstSEM, n=9 mice per
2 2590 group.
0 Significance: *p<0.05, t p<0.01, ¥ p<0.001 vs, Veh,
g 25.80 1 Nor; normal mice, Veh; high fat diet fed mice, Oris;
25.70 A high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
25.60 weight, YGTH; high fat diet plus YGT 2.16 g/kg
Nor Veh Oris YGTL YGTH body weight,

£0.05, p{0.001)(Fig. 9).
4) LDL-Cgtzt

LDL-CE Vehi 43.5613.88 22 Nor 15.2940.59 o]
HJg] 527t frelebAl 7k e (p(0.001), Oris:
35.70£1.24 YGTLT- 27.4912.78 YGTH- 25.7310.49 2
Vehrroll H18}) -frefalA] 7H8Fct (04005, p¢0.001)(Fig, 10).

CHHE]
[

ol

7.2 =%

LH

1) Catalase

Ay

HI

.l
=

0

7 ZZF oA Catalase TS #2498k A3} Veh 2
0.82+0.12 & Nor- 1.00+0.19 o H]3}e] wWalko] &
& 728 ATHp(0.01). Oris 0.98+0.17, YGTHT
1.0510,12, YGTLT 1.1410,12 & Vehirol| H]a}e] wadako)

frelaHl S718kIek (p€0.05, pC0.01, p<0.001)(Fig. 11).

2) GPx
b zHolM Gpx ©hiASE EAMSE F3 Vehi
0.92+0.05 & Nori* 1.00+0,15¢] H|3}e] W&zko] 7+

st ot 8ok kgkth aEu, YGTLE 1.131+0.09
o= Vehwoll Hlate] Wd=Fo] fofsiAl F7lskaL
(p€0.01), 3] Orisv* 1.17£0.16 ¥} YGTH™ 1,31£0.16
< Vehatol Hlsteo] WagFo] fofsiA S7kakadtt (p(
0.001)(Fig. 12).

3) HO-1

b ZZAoA HO-1 TES
0.8010.12 & Nori* 1.00+0.08 ol 1]
SHAl 7 A3FATH(p<0.01). YGTLT 0.9310.16, Orisi*
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YGTH

Fig. 10, LDL-cholesterol level in mice fed high fat
diet.

All data are expressed meanstSEM, n=9 mice per
group,

Significance: *p€0.05, 1 p€0.001 vs Veh.

Nor; normal mice, Veh; high fat diet fed mice, Oris;
high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
weight, YGTH; high fat diet plus YGT 2.16 g/kg
body weight.

Fig. 11, The effects of YGT on the catalase protein
expression in high fat diet fed mice.

All data are expressed meanstSEM, n=9 mice per
group,

Significance: *p¢0.05, t p¢0.01, ¥ p¢0.001 vs, Veh,
Nor; normal mice, Veh; high fat diet fed mice, Oris;
high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
weight, YGTH; high fat diet plus YGT 2.16 g/kg
body weight.

Fig. 12, The effects of YGT on the GPx protein
expression in high fat diet fed mice.

All data are expressed meanstSEM, n=9 mice per
group,

Significance: *p<0.01, t+ p<0.001 s, Veh,

Nor; normal mice, Veh; high fat diet fed mice, Oris;
high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
weight, YGTH; high fat diet plus YGT 2.16 g/kg
body weight.
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Fig. 13, The effects of YGT on the HO-1 protein
expression in high fat diet fed mice.

All data are expressed meanstSEM, n=9 mice per
group,

Significance: *p€0.05, 1 p{0.01, ¥ p<0.001 vs, Veh,
Nor; normal mice, Veh; high fat diet fed mice, Oris;
high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
weight, YGTH; high fat diet plus YGT 2.16 g/kg
body weight.

AMPK |

1.5 1

— %

1.0 1

0.5 1

p-AMPK (fold of Nor)

0.0

Nor Veh Oris YGTL

1.07+0.14, YGTHT 1.1140,18 & Vehz-ol| H]3}o] w3
2o o517 2718kt (9€0.05, p(0.001)(Fig, 13).
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LA
[e]
p

o4
o
M
2,
ol

ZZ)of|A p-AMPK THH 2 2%
T 0,8040,26 © & Norit 1,0040,19 il
o] FolatA A3t} (p€0.05). YGTHT 0.99+0.13
Vehtol| H|ate] Wdzko] FolabAl F7kakdet (p€0.05).
Orisi 0,9240.24 3} YGTLT 0.87+0.05 & Vehol H]
sto] Wasko] S7FsF o folahA] ettt (Fig. 14).

[e]

R

YGTH

Fig, 14, The effects of YGT on the p-AMPK protein
expression in high fat diet fed mice.

All data are expressed meanstSEM, n=9 mice per
group,

Significance: *p{0.05 vs, Veh,

Nor; normal mice, Veh; high fat diet fed mice, Oris;
high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
weight, YGTH; high fat diet plus YGT 2.16 g/kg
body weight.

2) SREBP-1

ZF 220l SREBP-1 Tl d &8 EA8k 4} Veh
T2 1.6910,26 ©& Nor 1.0010,29 o H|3}e] wFalgk
o] FolsiAl S7FskEE (p€0.001). Orist 1.0640.27,
YGTLA* 1,05£0.243 YGTH 1.0310.27 25 Vehstol|
HJste] WgFo] FolaHA| Zask3let (£(0.001)(Fig. 15).

3) p-ACC

A

=
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7+ 2A oA p-ACC Thilz s 2
2.3910.53 © & Nor 1.00+0.54 o] ¥

ol S7FsEIE (p€0.001). YGTLT 0.5120.11 3}
YGTHT 0.8510.31 2 Vehiroll H|ate] W&leko]
Al 7H2=skdek (£€0.001). Orisi 1,97+0,76
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B &
;5 13 * i ! Fig. 15, The effects of YGT on the SREBP-1 protein
5 ] I '|' expression in high fat diet fed mice.
2 10 All data are expressed meanstSEM, n=9 mice per
< group.
o Significance: *p»{0.001 vs, Veh.
5 05 4 Nor; normal mice, Veh; high fat diet fed mice, Oris;
& high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
0.0 weight, YGTH; high fat diet plus YGT 2.16 g/kg

Nor Veh Oris YGTL YGTH body weight.

p-ACC | - . == |

(. &a = oap |

3.0 7
2.5 A
§ 20 | Fig, 16, The effectsﬂof YGT on the p-ACC protein
o # expression in high fat diet fed mice.
—_E 15 - . All data are expressed meanstSEM, n=9 mice per
= l group,
8 1.0 4 . Significance: *p{0.001 vs, Veh,
< Nor; normal mice, Veh; high fat diet fed mice, Oris;
= 0.5 I high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
0.0 weight, YGTH; high fat diet plus YGT 2.16 g/kg

Nor Veh Oris YGTL YGTH body weight.

FAS | — m— — m— —

[l | — —— — —— — |

1.5 7
- ' f I
E 10 - I I Fig. 17. The effects of YGT on the FAS protein
s expression in high fat diet fed mice.
= All data are expressed meanstSEM, n=9 mice per
;‘:’ group,
E 0.5 A Significance: *p(0,0S, 1 p€0.001 vs, Veh.
Nor; normal mice, Veh; high fat diet fed mice, Oris;
high fat diet plus Orlistat 40 mg/kg body weight,
00 YGTL; high fat diet plus YGT 1.08 g/kg body

weight, YGTH; high fat diet plus YGT 2.16 g/kg

Nor Veh Oris YGTL YGTH body weight.
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T 1.0 Fig. 18, The effects of YGT on the PPAR-@ protein
z '|' expression in high fat diet fed mice.
§ I All data are expressed meanstSEM, n=9 mice per
= group,
; 0.5 - Significance: *p¢0.05, tp€0.01 vs Veh,
= Nor; normal mice, Veh; high fat diet fed mice, Oris;
. high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
0.0 weight, YGTH; high fat diet plus YGT 2.16 g/kg
Nor Oris YGTL YGTH body weight.
v [ e

Paclil | e— —— — —
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1.5 1
* ¥
&k _|_
;é 1.0 4 T l Fig. 19. The effects of YGT on the CPT-1 protein
S expression in high fat diet fed mice.
2 All data are expressed meanstSEM, n=9 mice per
pat group.
: 05 A Significance: *p<0.05, tp<0.01, Fp<0.001 vs, Veh,
5 Nor; normal mice, Veh; high fat diet fed mice, Oris;
high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
0.0 weight, YGTH; high fat diet plus YGT 2.16 g/kg
Nor Veh Oris YGTL YGTH body Weight'
HJste] Lol Fastont FrofahA] %ttt (Fig. 16). 9, 2t =& W X|ghaks F AM pkd CHgEl
4) FAS 1) PPAR-a
7k ZHol FAS B BE BT A% Vehde 3 ZHN PPARa B)F BE EAF A7 Ve
1.1140.07 & Nori: 1.00£0.09 ol H]gto] WaFo] o] 2 0.6740.19 2 Norw 1.0040,12 of] BJ3fe] o]
S S718ATE (p€0.05). Orisst 0.9240.18 & Vehsrol| FreJsiAl A8ttt (9€0.05). YGTHA™ 0.8410.11-2 Veh

Hjgke] WEo] fof3hAl 7HA8EIaL (p<0.001), YGTH
T 0.9710.04 Vehwol| B]ste] WelgFo] frofaiA| 7Hast
Atk (»€0.05). L}, YGTLF 1.0740.14 & Vehirol
H|gte] Welefo] 7HAsll ot frofahA] Rttt (Fig. 17).

o] Hlate] wEgFe] foatA FTFskAT (p€0.01). 1
24}, Oristt 0.7510.15 ¥ YGTL 0.74%0.09 & Veh*
of| vlste] Weto] F7sllort frefabA] skt (Fig. 18).

2) CPT-1
1

°

4% A7} Vehr

so] wlgol £
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2k ZAoA CPT-1 Tl 248
0.79140.14 2 Nor* 1,0020,12 oj] H]
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3) UCP-2

7 22ol ucp-2 vl A Shde BAE Av) Vehi
0.78+.21 & Nor- 1.0010,259]] 313}04 whdsFo]
3Fou FrolakA] ekt YGTLE 1.0940.33, YGTH
T 1.2010,25 2 Vehsrol| H|s}e] @dlgko] F-281A &
7FFIEt (p€0.01, p<0.001). 14}, Orist 0.92+0.18
2 Vehwol| Hlste] Waleko] F7tetglot frofahA] o
Skeh (Fig. 20).
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T

Fig. 20, The effects of YGT on the UCP-2 protein
expression in high fat diet fed mice.

All data are expressed meanstSEM, n=9 mice per
group,

Significance: *p€0.01, 1 p<0.001 vs Veh.

Nor; normal mice, Veh; high fat diet fed mice, Oris;
high fat diet plus Orlistat 40 mg/kg body weight,
YGTL; high fat diet plus YGT 1.08 g/kg body
weight, YGTH; high fat diet plus YGT 2.16 g/kg

YGTH body weight.
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adenosine mono phosphate

2ol

e

AR EA o]o} 2 J4~ 7H FE kel
B3AA=HA gk #E e glom, Hnke]
210l BEE AASHRE ”%F&ttri%dl LIl
BEERS MWole ®IKE kst FHORHE I %K
(YCD)E £ A o833t
ueba] B Aol s YGT7) BlekEe] AA]
9 nvhl FHbEE AAEF, ikl v)x=
zAfetaAL Aol 2 fed vt vl S
oM AAE®Nor), tiZFT(Veh), FAANZT orlistat 40
mg/kg(Oris), YGT A&% FolT 1.08 g/kg(YGTL), YGT
TEE Folt 2,16 g/ke(YGTH) o2 Yol 5537k vid

Rl

I

Rl

L
O
pu

P

o]

T 2

e o b

R
I

VY Folskm A, AN ALTH, BYLLE, I
Asherld, A g4 9 Al fnke] Wl

ko] A8t
Vehit& Noroll Hluste] A S7HE HIoH,
Vehi®#} B 3)A] Oris, YGTLT, YGTH oA Aj5=0]
FrolaiAl FAaskdtt (Table V). B]Rke] Qloja #lFo]
Z7ksl= AR A 27}, E3] B Yl ¢)x]8t
2AuFzA o] Z717) AR o g ecleoz zkasl
the Bl Qep”, Age Rngxake] 2= veh
Tl ¥]8] YGTHI oA S-2J8kA 7H4skgar, YGTLTo
A ks ARS g & ¢ Jout skl &ttt
(Fig. 2, 3).
b 2Ed A ek Qb ogk fEr] Be

g2k (free radical, reactive oxygen species, ROS)<]

A7 ksl S o3k A|lAY] Btygor e
AF?. mlmto g o1gk AMA|Ee] =79k FH Fhe
A ABEEYAE F7MTIT o] g st EYy X
= B2 AAIE ol 27k (adipokines)S A7)
1, Batas ST,

HIRhe AP A 0] 23} Bl vt o] 5] AR

Y TGe] =& o7 vhsle RHYAA7|A -3} B3}
oA Weh= &4 AE Al Ak Zle] Hint oA
o] &FASl o= YA ik

SODE= @48t BagA] Al fralgh &gt
A2 HEA7)aL thA] Catalasedl] o)8he] Fs)ist
% pAsl AeEAR ARAA BRRLRE AAE
w530} WA} =3} ool A WA A,
02 st 52 F shiel GPxis AlES} 3ol EA)

aho] Fuslrast 1 el frelrbisES S 2

O

N2 7
o=

3;
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45 3? Catalase= SODo| 23] Aghx|ojzl i3}
Al ¥ AEe ferg PR EeleE shed 2
Q& 2ot} HO1E sl FHEAY, FUF &
Hz zhe G2 gEd gon”, AsrEdgs o
ofg] 7HA] AlEo] HO-1¢9] =927 2 &= Qlvkar &
74 .

A¥ A3 DPPHS} ABTS 2 2t 2750] ekt
o™ (Table IV), ROS= Veh ol ¥]&] YGTL, YGTH
oM ol s Fhaste] datsl 4 a9E BRI
A} (Fig. 5). T3 GPx, Catalase, HO-1 XX+
YGTL, YGTH 257} Veh HT} & 78-S Jehligl
o} (Fig. 11, 12, 13). A ol sl 4052 7
e, olEe EaEe] ddo] ZIe A% A Ulel
Z7He AElEEES] AA7F SdsH APEUSS 9
njgic}” | webd YGT7E A W A dilstEde] &3
< JAIEtY] AEbgolz olgh Zhg Fgho| oyl wivt
5ol Moz 283 Aog A7ieit,

AST, ALT 4= FHE Ulol] EAsHE Eao]H, Al
7} =AY Apdsls 9ol d Loz Hu|E o]
g YoMz Aol HAEE 5 Stk okEe] B4,
A7Y, G aAge] HHZ <l AdiAle)ld T
o] ofr= Fhell PFolut A2 2] nta)7t dohpd At
9l HT} T W& AST, ALTY} o o2 Huer}?,

B A8 Aol Veh 2] AST, ALTS] EF U] =
o] Nortol H|3ke] Z7}EQJal YGTL, YGTH ol -
oA A HAaE Hye HolFo] (Fig. S, 6), YGT7}
H 22 gelld AA E2S JAlE sS4 A
e Zlog Als )

TGy A2l 22 ARz AU ux Aol &
ofstH, TCE AAZT 7 Axete] ARo=w Tgu
7% T2 Aste] A8 gEAke] AFAR $83 A
Holw, gt ThollA A=A FHAEss, dH,
AR, A, I 71E Ak Follr T A
2 vepig?,

HDL-CE o2 E FYXHEL 7tog vl
ARy, Fo) Zo HDL-C7F S713td E
zZ o 2HE 7o ol2x FY2HE 2WeES ¥
FoX, Fel=EEe G5l sty do Falx
HlES AlAst] Fulstel da ol Aol G945 2t
=t} ol¢fo= HDL-C= 83 ul¥]e] adhesive mole-

=
T
l
=
o
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culed] WL vy au S oAlsle], F9F,
84 mars I, wide] IDL-CE 9 Yol 2
d=H & FHd dARE 7P Fa8 AA A7
=, FE2EES ThlA o F 20 ) o= F-9<
Tz A AT o 3t Aule] A 9
3 TS o1FL U BEY AH #Fe] FUAH
LDL-C&= $7F8kal, HDL-C= ashe] s4dsks, 18
oF @ AEBA A3k iy’

vk} 2o g dgte] 49 d% TG, TC ¥ IDL-C
w7} Z7lel= ¥hA HDL-C 8355 7hashs A3
< "ol FF?. VehT-& Nordl Hlale] &% % TG,
TC, LDL-C d2Fo] Z7}5}al HDL-C 3gko] 7hAaslalo
1, Vehstd} H|waiA] YGTL 3 YGTH ol TG, TC,
LDL-C §hgo] frofsiA| 7h4sk9dal, HDL-C §Ho] 12
A S7FekdE (Fig. 7, 8, 9, 10). wWebA YGTE E%
A FS A BT g opy|EE uxES ¢ #
FENAS G Gt g Aog AlmHr

AMPKE serine/threonine kinase®] d@oZ AE W
oA Aels 7HAeks a2, AE W oAt
FE3 gstollA] @/gstEle] A dUA] T3S 31EA
7171 $13l ATPE ZAnjele g 5 A SH2HE
5o] S oAlslaL, ATPE Aiksl= 34 = Akl
Agl, SRS Fgst Az,

Zrolld A LS e bl Hefsls 2 AR
2 427 SREBP-12 AWk Zy|2~HEo] A &
AE(FAS, ACC, SCD-1, ATP citrate lyase)®] mRNA 28]
< F7HA17IH, o] HAellA W E FASE acetyl-CoA%}
malonyl-CoAZXE] palmitate?] $HdS ZZIA17)3L, NADPH
ZA) sholl A TR Ao 2 AT kS 3,
AZ AAFAE F S0l Fast Jghg st By
AP ACCE AA} S718E 739l BAEE Tk
242 At $HdelA AMPKZ} ACC 5 34 B
2 oJAlIgto 2 ATPS] F714 A8 AlgkaA Hoy,
A o] T8 FARIAE SREBP-1c 3 FAS,
Acetyl-CoA carboxylasel (ACC1)e] Zpat&l e njukz ol
g Al Aazhe] wga) s o]l

B ool AdfolM p-AMPK @ Fo] YGTH O
olsHAl S7kste], AMPK AR5 B3 AWE2 oA] 7]
A 2432 343 F glon (Fig. 14), SREBP-1, FAS,
p-ACC T A & X457} Nore® B| s} Vehs ol
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Objectives The objective of this study is to determine the antimicrobial effect of
Daehwanggyeonu-san(Dahwanggianniu-san,DGE) and synergistic effects with antibiotics
oxacilin, ampicillin, and gentamicin against Methicillin-Resistant Staphylococcus aur-
eus(MRSA).

Methods The antibacterial activity of DGE extract was evaluated againest MRSA strains
by using the Disc diffusion method, broth microdilution method(minimal inhibitory concen-
tration; MIC), checkerboard dilution test. The checkerboard dilution test was used to exam-
ined synergetic effect of oxacillin, ampicillin, gentamicin, ciprofloxacin with DGE extract,
Results DGE showed antimicrobial activity against MRSA with an MIC value of 125 ~250
ug/mL., In the checkerboard test, the interation of DGE with all tested antibiotics produced
almost synergy or partial synergy against MRSA,

Conclusions This study shows that DGE reduced the MICs of several antibiotics tested,
and a remarkable antibacterial effect of DGE, with membrane permeability enhancers and
ATP synthase inhibitors, This study can be a valuable source for the development of a new
drug with low MRSA resistance, (J Korean Med Rehabil 2018;28(2):21-35)

Key words Daehwanggyeonu-san(Dahwangqgianniu-san,DGE), methicillin-resistant
Staphylococcus aureus(MRSA), antibacterial effect, MIC.
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o] Fa3k Ullo] H&= v 8 ojmdd 749 ¢
o] Al WAARATA, Al A depEAE
WEES7TH, WAl B4} g3k 24 3 A
At 1S gl walior & Aol el
9 R E EHE F5AI717] S8l wA W2 (cross-re-
sistance)©] §liL, 28 7|Ho] M2 thE S A=
EotaWo] F=2 o] &5 gl5ol uet 2 Aol o]
gt A WAEAE EFolF7] Sl Ad= e &
FEAL] 7eAS Gopr A} Y.

KEF e THRRERR A B TEGRS T
ol Hx2 7)Ao, g o 58 A
O 2 IR, KEMRE o2 SRt AT
KEI FAFR Hollom, KEe W TEM, A
o] okgetd &Fe-S 7HAAL Qlo], &+, I, Fntole
2, 2 S| Tk Tvol Jokm LA o
FHTE WM, BAGENE, &l ety %S
7HR|aL le], lipopolysaccharideo]] oJ&] =¥ RAW
264.7 cellollr] AFAA| &34, )% NAEH Fol B
T up Qe ole} o] k) #:-ol el o
gt ¥ B QUANE BRIl ke AEel o
gk A= ol 7kA| Hard vyt gk

ole]] = kEH 4] Disc Bt AF-E S3 MRSA
o theh DS AFsIAeH, HrdAlE=MIO)E
SAste] 7| A KEE A FEES WA st
92 Wl synergy effect @ partial synergy effect® FA}
ShdaL, keEHE ] e do] M2 F3/d3 ATPase
AR ABAFo] AeTHE AFst ot AAE A
7)o Birshk= wlolt},

A2 D vy

1. REESHO| =

K ge T, Vo] A VIE0® ki 10 g,
#HT 5 g2 33 B 45 g2 70% ethanol 500 mLE F
Z3to] kEE, sA0x S AA 18800 75
ES FgtK(Table D).
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Table I, The Composition of Daehwanggyeonu-san
(Dahwangqianniu-san)

Herbal name Pharmacognostic name Weight
KE Rhei Rhizoma 10 g
FHT Pharbitidis Semen 5¢g

2. Aok

Mueller-Hinton agar(MHA)2} Mueller-Hinton broth(MHB)
+= Difco™ (Baltimore, MD, USA)ol)A, Tris-(hydroxymethyl)
aminomethane& AMRESCO(San Francisco, CA)olA],
Sodium azide(NaNs)i= Fluka (Neu-Ulm, Germany)oilA],
YA oxacillin & ampicillin & gentamacin & cipro-
floxacin®} Triton X-100, N,N-dicyclohexylcarbodimide(DCC)
= Sigma-Aldrich(St, Louis, USA)ol|A] F¢lsle] 234
A88ESIE

3. 2% % uhe

B 2o ALl T (type strain) ATCC 335918
American Type Culture Collection(Manassas, VA, USA)
ol FUFFHIL, CCARM 3090, 3091, 3095, 31023 A]
Soft A WA dF2Y 02 HE], DPS-1,23S 9%
st el AP eloln] Btol TR ARES)
et

T+ —79°C WEaLolx 30% glycerolol] 3T}
Mueller-Hinton agar(MHA)ell HZE3sk & 37C &27]
(incubator)o|A] 24413F vijeFste] Aol ARE-aFSITE.

1) c|A3 &HHH(Disc diffusion method)

KEFEFH ASHSFEE(DCGE)Y Jradi= gi=
ARG E3 MRSA] tiek FaAde skl
29} EtE MHAOY 24A17F vijokE o 100 ulE Fae
Taksle] HEXHOZ 1.5 x 100 CFU/mLo] =7 3+t
theog Wit 9 paper disc(6 mm)ol DGE(25 ug, 50
ug, 100 ug, 200 ug)et AP 10 pgs 22 20 uL
FUste] 3] F5A121 F 37C incubatorollA] 244

b W FAIA paper disc F91oll F4E ARG A



KEFLH TS FEE2] Methicillin WAl Staphylococcus aureuso] theh d18A A+ J.

sk3let.
2) E|AH|sE(Minimum inhibitory concentration, MIC)

FAA|FE=(MIC)= Clinical and Laboratory Standards
Institute (CLST 2000) ol whel A=) X HS &
& 245190, DGES AA|A o] F=EE 5480,
&d7]¢] B 0.5 McFarland 1.5 x 10° CFU/mLE 7|22
2 10 WA HEslo] HE2H0F 15 x 107 CFU/wello]
A et o= 37°C ZeTlolA 2423 Wi #
nAEo] FAEA| = 7P B oFEe] TEE MICE

=gy,

3) ok=28d 25 7HFractional inhibitory concentration in-
dex, FICI)

DGE%} Aol Head=E H7]|93l checkerboard
dilution testZ AT} A SHIAIE= oxacillin (OX),
ampicillin (AP), gentamicin (GT). ciprofloxacin (CP)©]
™ 7] AAA] AT Fdg o R FPAIE
elsie o Mg Sgsiaict

FICI 247152 vhaat 2o

FICI = FICA+FICg = A/I\/HCA+B/MCB
(MICy: 9FEAS] MIC, MICy: 2FEBS] MIC, A: SFEBE
W83k okRAL] T, B oHEAE W8S oFEBe F)

FICI{0.5, synergy,
0.5=<FICI(0.75, partial synergy;
0.75=FICI(1.0, additive effect;
1.0=FICI{4.0, no synergy;
FICI) 4.0, antagonism,

4) AE=M 2AM(Growth curve assay)

DGE®} 844 OX, AP, GT, CPE HEJ-S uf MRSA
Z2) WskE 17195 ARkl e MRsAS] AFEAL
F351 (optical density, ODgoo) 2.2 2453,

5) M=ot ExMM(cytoplasmic membrane permeability)

2} Adenosine triphosphate(ATP) synthase 24H|

DGES] gtgdo] Mxut T4 ZsAlel ATP syn-

thase #3jAlE W3S of 24 ®iskE B7] 9l8)
detergentQ] Triton X-100(TX)3} Tris-(hydroxymethyl)
aminomethane (Tris)% ATP synthase inhibitorS AR&-3}
et

TX+= non-ionic detergent® 9} 7183} 7S =90
2A A A ST S SleH, X9 Trise
BRI SRAR AR,

N,N‘Dicyclohexylcarbodiimide(DCCD)2} sodium azide
(NaN3)= Fo-Fi-ATP synthase(FoF)S A3|gho 24 ATP
o thALE ojalshs Ao, DGEe] FEae] MRsA
o] ATP-dependent transport systems®]] #dd=x] H7]
ffal ARgaFAITE.

e AL 33] o) ¥HEo R o]fojxlon, A4
= 7b ol weh FEX+RFAR}L (SEME T3}
I o4 Student’s t-test TS o]-&3to] Al

95% (p ¢ 0.05)°014 A=A FoJx-= HrFshsict

A3} »»
1, C|A3 ELHH(Disc diffusion method)

MRSA ATCC 33591, CCARM 3091, DPS-29] thét DGE
o] gtad= v=a LS 53 JERTh DGES]
100 ug/20 uL = 200 ug/20 uLolA Fadt e
A& HEbtHFg. 1-3).

2. E|Ax| =5 (Minimum inhibitory concentration,
MIC)

DGE9] H8AL HLAls=(MIC)E S3)] Fels}

A}, MRSA 879l 3t DGES] HAGAl s 125~
250 ug/mLe|ATHTable 1I),
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Fig, 2, Diameter of inhibition zone(mm) of DGE against MRSA(CCARM 3091).
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Fig, 3. Diameter of inhibition zone(mm) of DGE against MRSA(DPS-2).
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Table II, Antimicrobial Activity of DGE Against 8 Strains of MRSA.

Strains MIC (ig/ml)
DGE OX AP GT CP
250 62.5 125 1.95 0.48)
CCARM 3090 250 1,000 15.6 0.48 31.25
CCARM 3091 125 500 31.25 1,000 7.8
CCARM 3095 250 250 15.6 125 250
CCARM 3102 125 250 250 250 62.5
DPS-1 250 3.9 15.6 31.25 0.48)
DPS-2 125 3.9 15.6 62.5 125
DPS-3 250 500 15.6 0.48) 31.25

OX, oxacillin; AP, ampicillin; GT, gentamacin; CP, ciprofloxacin.

Table III, Results of the Combination of DGE and OX Against MRSA.

. MIC (ug/mL)
Strains agent FIC FICI Outcome
Alone Combination
DGE 250 125 0.5
ATCC 33591 0.56 Partial S
OX 62.5 3.9 0.06
DGE 250 15.6 0.06
CCARM 3090 0.56 Partial S
OX 1,000 500 0.5
DGE 250 62.5 0.25
CCARM 3091 0.31 S
OX 500 31.25 0.06
DGE 250 62.5 0.25
CCARM 3095 0.28 S
OX 250 7.8 0.03
DGE 250 125 0.5
CCARM 3102 1.0 AE
OX 250 125 0.5
DGE 250 250 1.0
DPS-1 2.0 NS
OX 3.9 3.9 1.0
DGE 250 250 1.0
DPS-2 2.0 NS
OX 3.9 3.9 1.0
DGE 250 250 1.0
DPS-3 2.0 NS
OX 500 500 1.0

OX; oxacillin, S, synergy; AE, additive effect; NS, no synergy.

3. k2442 G 7Fractional inhibitory concentration ¢ F=E 2~328) HAaAIZC

index, FICI) 2) DGES} ampicilln(AP)2] w25

1) DGE2} oxacillin(OX)2| Hega} DGESH HIEFIEHA( Blactams) SHAAIS] APE W85

DGES} WEEA(Flactams) A sadE A3}, MRSA 639llA synergy effect™ partial synergy
ZAE7] SJE) WER—IE] Al oxE wles Ad) effect® YEPATHTable V). 15.6~125 ug/mL DGE]
MRSA 431Fof|A] synergy effect™ partial synergy effect A AP HZEE 2~0644] ZHAAFTH
£ YERItHTable T11). 15.6~125 ug/mL DGE9A OX

www.e-kmr,org 25



W) - Lhg - 93 - o] - AW - olgs - S84

Table IV, Results of the Combination of DGE and AP Against MRSA.

DGE 250 15.6 0.06
ATCC 33591 0.56 Partial S
AP 125 62.5 0.5
DGE 250 125 0.5
CCARM 3090 0.51 Partial S
AP 15.6 0.24 0.01
DGE 250 125 0.5
CCARM 3091 0.75 Partial S
AP 31.25 7.8 0.25
DGE 250 62.5 0.25
CCARM 3095 0.5 S
AP 15.6 39 0.25
DGE 250 62.5 0.25
CCARM 3102 0.75 Partial S
AP 250 125 0.5
DGE 250 250 1.0
DPS-1 2.0 NS
AP 15.6 15.6 1.0
DGE 250 15.6 0.06
DPS-2 0.18 S
AP 15.6 0.97 0.12
DGE 250 250 1.0
DPS-3 2.0 NS
AP 15.6 15.6 1.0

AP; ampicillin, S, synergy, NS, no synergy.

Table V. Results of the Combination of DGE and GT Against MRSA.

DGE 250 7.8 0.03
ATCC 33591 1.03 NS
GT 1.95 1.95 1.0
DGE 250 1.95 0.01)
CCARM 3090 1.01) NS
GT 0.48 0.48 1.0
DGE 250 15.6 0.06
CCARM 3091 0.56 Partial S
GT 1,000 500 0.5
DGE 250 62.5 0.25
CCARM 3095 0.5 S
GT 125 31.25 0.25
DGE 250 62.5 0.25
CCARM 3102 0.75 Partial S
GT 250 125 0.5
DGE 250 7.8 0.03
DPS-1 0.15 S
GT 31.25 3.9 0.12
DGE 250 62.5 0.25
DPS-2 0.5 S
GT 62.5 15.6 0.25
DGE 250 - -
DPS-3 - -
GT 0.48) - -

GT; gentamicin, S, synergy; NS, no synergy.

26 J Korean Med Rehabil 2018;28(2):21-35



KEFLH TS FEE2] Methicillin WAl Staphylococcus aureuso] theh d18A A+ J.
Table VI, Results of the Combination of DGE and CP Against MRSA.
. MIC (ug/mL)
Strains agent FIC FICI Outcome
Alone Combination
DGE 250 -
ATCC 33591 - - -
CcpP 0.48) -
DGE 250 1.95 0.1)
CCARM 3090 0.13 S
CP 31.25 0.97 0.03
DGE 250 31.25 0.12
CCARM 3091 0.37 S
Ccp 7.8 1.95 0.25
DGE 250 15.6 0.06
CCARM 3095 0.31 S
Ccp 125 31.25 0.25
DGE 250 62.5 0.25
CCARM 3102 0.75 Partial S
CP 62,5 31.25 0.5
DGE 250 -
DPS-1 - - -
CcpP 0.48) -
DGE 250 1,95 0.1)
DPS-2 0.13 S
CpP 250 7.8 0.03
DGE 250 125 0.5
DPS-3 0.53 Partial S
CP 15.6 0.48 0.03
CP; ciprofloxacin, S, synergy.
3) DGE®} gentamicin(GT)2| HEF 1} 1) DGE + OXoflA{ MRSA(CCARM 3091)2] A4XZM

DGE®} oln|:=Fg]FAle| =] (aminoglysides) 33|
o] FsaIAE AL Hsl GTE W83k 23}, A
MRSA 735 & STFolA synergy effect™ partial syn-
ergy effect® YERJTHTable V), 7.8~62.5 ug/mL DGE
oM GTe| FE=E 2~8H] ZaAZ

4) DGES} ciprofloxacin(CP)Q| Hd&g 1}

DGE®} F&EA(quinolons) 3AYAe] FEad=s *
ARsl7] 13l CPE W83t A3, AAISE MRSA 6TFoll4]
synergy effect? partial synergy effect® UEFITHTable
VD). 1.95~125 pg/mL DGElX CPo| §&E 2~321|
Pz,

4. Growth curve assay

DGE((250 ug/mL)¢} 347 OX, AP, GT, CPE &3}
& wl MRSAS] AL Fig 4 7ol e

DGES} OX¢] 1/2 MICE ¢ & H-g3}e] 24A)7Hg<t
et A, oHEg AelehA| gk ol Hls| OX—TL% H]
WA IRl FAPIEHE VER o™ DGETE R
o oJaf F2o] JA =N ot 8AITE O] FHE] MRSA F2]
o] Az} F7IehR= s YERT WhHo| DGES} OXE
835 oM FdsiAl AAIE MRSAS] F241S HofF
AckFig. 4).

2) DGE + APO|A{ MRSA(DPS-2)2| A4E=M

DGES} AP 1/2 MICE T 2 W83}e] 24AI7Hs<t
e éﬂr oFE-g A2JelA] gk Tof| Hlgl APS} DGE
T2 R off AsfE o FAg S e
Wtk wkAc] DGESF APE 83 ol 23] A
H MRSAS| 525 HAFAvk(Fg. 5).

(o3

O]l

3) DGE + GToflA{ MRSA(DPS-1)Q| AZtZM

DGE®} GT9 1/2 MICE @ 2 HE3te] 24A7H5
oF A2jgt Ax} oFe-g AESHA] %2 T GTT2 H]
g SHFEE e oyt DGEZF DGESE GTHE8

My
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MRSA (CCARM3091)
—m—Drgfree
E —+—DGE
= —a—0X
=1
a --8--DGE+0X
o
Fig. 4. Growth Curves for MRSA(CCARM 3091) in
the Presence or Absence of DGE and Oxacillin(OX),
Bacterial Cell Growth was Measured by Using OD
at 600 nm at Indicated Time Points,
MRSA (DPS-2)
E —#— Dmg-free
= DGE
=]
fa) —i— AP
© --8--DGE+AP
Fig, 5. Growth Curves for MRSA(DPS-2) in the
Presence or Absence of DGE and Ampicillin(AP).
Bacterial Cell Growth was Measured by Using OD
at 600 nm at Indicated Time Points,
MRSA (DPS-1)
16
g —#— Drug-free
) DGE
E ——GT
= --#--DGE+GT
Fig, 6, Growth Curves for MRSA(DPS-1) in the
Presence or Absence of DGE and Gentamacin(GT).
Bacterial Cell Growth was Measured by Using OD
at 600 nm at Indicated Time Points,
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Fig. 7. Growth Curves for MRSA(CCARM 3095) in
the Presence or Absence of DGE and Ciprofloxacin(CP).
Bacterial Cell Growth was Measured by Using OD
at 600 nm at Indicated Time Points.

Fig, 8. Effect of the Membrane-Permeabilizing
Agent TX on the Susceptibility of MRSA(ATCC
33591) to DGE. The Viability of Bacteria was
Determined Spectrophotometrically(Optical Density
at 600 nm, ODgy,) After Incubation for 24 hr with
7.8 pg/mL DGE and 0.0001% TX. The Data are
Average of Triple-Independent Experiments. *p (
0.01 Compared to Control(CON).

Fig. 9. Effect of the Membrane-Permeabilizing
Agent TRIS on the Susceptibility of MRSA(ATCC
33591) to DGE. The Viability of Bacteria was
Determined Spectrophotometrically(Optical Density
at 600 nm, ODy,) After Incubation for 24Hr with
7.8 pg/mL DGE and 62,5 p#g/mL Tris. The Data are
Average of Triple-Independent Experiments. *p <
0.01 Compared to Control(CON).
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Fig. 10. Effect of the ATP Synthase Inhibitor DCCD
on the Susceptibility of MRSA(ATCC 33591) to DGE,
The Viability of Bacteria was Determined
Spectrophotometrically(ODyy,) after Incubation for
24 Hr with 7.8 #g/mL DGE and 62,5 #g/mL DCCD.
The Data are Average of Triple-Independent
Experiments, *p ¢ 0.01 Compared to Control(CON),

1.4 - =
12 -
5
= 0.8 1
=
w0
o 06 A
o
0.4 - -
=
02 - =
(0]
oCON " DGE(7.8ng)
eDCCD{G2.5 ug) o DGE+ DCCD
1.4 =
1.2
1 -
£ .
g 08 T
et L
~ 06
o
04
0.2
v}
o CON EDGE(7.8 pg)
8 NaN3(50 ug) o DGE+ NaN3

Fig. 11, Effect of the ATP Synthase Inhibitor NaN;
on the Susceptibility of MRSA(ATCC 33591) to DGE,
The Viability of Bacteria ~was Determined
Pectrophotometrically(ODygy,) ~after Incubation for
24Hr with 7.8 pg/mL DGE and 50 pg/mL NaNj,
The Data are Average of Triple-Independent
Experiments, *p ¢ 0.01 Compared to Control(CON),

T2 RS oJg] st AlE MRSAS] FAS
HAFItHFig. 06).

4) DGE + CPO{|lA{ MRSA(CCARM 3095)Q| MEtZA

DGE$} CPe] 1/2 MICE ©+ ¥ W-§3}o] 24A17H5<t
e A7, oHeg A 28hA] 92 woll Hls| Cpt H]
WA AGFHRl FAEE el e DGET e
gell o3l F2lo] A=At 8AIRE ©]FHE] MRSA
Z2lo] Aak S7FRs S Yelith. DGES}F CPE H
3 TolME sl A=} 8AIRE o] F M F
7= MRSAS] F241-8 HAFQlrh(Fig. 7).
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5. DGESQ} ot F1pMd =XIH| 2 ATP synthase
abolb]|

ot

fo

1) DGES} o £ ZZIH|o

DGE®] @A} ot T x4l 235 Akt
7] 93, 7.8 ug/mL DGES} 0.0001% TX % 62,5 u
g/mL Trisg 27 W83ttt 1 A7, WaAes k=
o] X} MRSA(ATCC 33591)9] AEHS 2H2} 70%9} 85%=
72 FcKFig. 8, 9).

2) DGE2} ATP synthase 2dH|x|2| o}

ATP synthaseZ 7+AAl7|+= tALIAIA 24, DCCD2}
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J

NaNs& 7.8 ug/ml DGESh 747 ¥4k A%}, 747} 82%
s 4760] IAES ERTkFig, 10, 11).
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FEo| Yoo R FH-Za1E Ax(coagulase),
S TAFE A (leucocidin) @} 88 2~(hemolysin) 52 A
Mol a3 AEe] ehae Adahact ™, o
2 penicillin®] methicillinel] W3S Rol= S methidillin
WA B =AM (methicillin-resistant Staphylococcus
aureus ; MRSA)OlZF 3P S aureus= BRlactam AQ
A o] FAQl 2L penicillin binding protein(PBP
2a)& AYdste] mec Al o3 Blactam A2}
o] Fghert v A2 #Aydd Ag @ (penicillin
binding protein, PBP 2a)< AJ/35}e] methicillinol] W3-
A7 B

AA S3EeA B8A W= Qe thAlAdte]
Aetal gk, gAY It ARES vl &1
g Ao Aafe] Fagt Hlo] He whg AHgh o]
AR A2 S SRl BejEs
aureusAA] W E] A= (methicilllin) A o] 90%2 B E+=
T o] AGe] A ThAUdS KolaL glof olzlgt
AW dTte] F7teh Ak 71Ee] AR E T ol
x| gs}7] ozl 33l HwstA . A A%
G2 Ve dAET e thE APEskE A28 2T
As A 712 FtAle] 725 AEAA ATl &
I Hol= e 2HEY JYAIE JEehs 2ol
gk A A EAY o= Qg AR A 7]
7 e Ho= o] vre S aeletelof it
FatAl WeaS 12k el AHdlE S5, 394
Q1 Bt WS FHsky] 913 23k Al 2lo] ThAl
ol Fagk YRS YIJstofor aF L okAle}
AeAg 5 3d B TeEolok gt
KEEFEA S THEEE O 5 Ao kEEs

B2 o) 7 T obe] Bzsiel E5-g A, K
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o4 o IZ F ro I off
i

hin
-

o ox

W

w2 ZRHIHT ; Polygonaceae)oll &3t % 4k m ok E

 E H BT MR 9 R}, JE,
RSkl M, H, KB, B, O RSOl 2R8ab BoRt,
KRR ATSEAS, HFAIRE T2 B0l qlo] wAER,
T, Dok, IWAIRER, mASE, WaEE 5o ¥E
< AE8} 4 F hefbBH 3 5 Convolvulaceae)
off &9k VFEARHRRAR] Vg3 9l b Este] ik
sk fEFolt}, 3, 3, %, KFelaL i, B, K =Rl 2+
B I8 TIERE, RACRIE, B, WIZE 5 &5l
o] AKIEMR, “MEAGE, FaE, REKRER, RN S
o] WEg Ansc}”,

7E oFAo] A H o) ATE AuEH, kEe] F
[
monoglucoside, aloeemodin monoglucoside, sennoside
tannin, gallic acid, calechin 02 RAFJTH?, Kk
ol #EE o)W ArRE A 5] Az AT 2
A&d AP FlAe e gopugtor], & 57,
z 57, o] 5 o] kel B 2 4 AE /W &
Wb Qlehs WE7} Yo, £ B 2 HepG2 Cellol]
et dorEst, b 50 ksl Eke} MMP-19] 84
g AF 5 ok AFA A7 AST
s A

=
e Aol digt AFRE ool k#

N

>

glucosides rhein-8monoglucoside, physcion

oM Rele ExEehie] olgtel thd dat L AU
Aasg wustglon, oo Mrsad] i giEe)
sl 73 9 F87142 SF a7t glom, 2
o] kiold FZ% emodin®] MRSAY| tek A&
o] Bal%3l 9la1, o]9} o] Ftaie] tfsl @2 Hil
7} At 4T R AJE-L Gibberel- lenic acid,
Pharbitin, Nilic acid, Pharbitic acid S°] gHr=o] ot
2 BaEeld glom™, #4To] AR F Phabitind
Bil, B, F207 AS Soll &4 doty”, #k
Foll et 282 drze 157, & 570 29 ¢
s gzrgol nE JFS HuEtdal, 1 570l 23
E Bt miAlE FFS AL, MRsAd) thek Fet
2hgol tigk Bale Ik AAZEA] k& F Aol gk
AFE HaEA] gron ghtdhd A7 Hald ki
o 5 FikR, e EeS 7H HA4TIF AEe] B

o FHEINE Y F IS ke kEEHK
of tigh 77t dastelet AlE )

B 282 DGE2] MRSA]| th3gh datae} 71= &4y
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Aote] Fe2hg 2 AlEe P27 5497 ouX|tiAtel
71Q18ke] dtdidel A8T1RkS ZARHITE. ki &
7o) F oFER o]fo]zl DGEE TlA= EMPHS &

3] MRSA ATCC 33591, CCARM 3091, DPS-2¢] &8t
P Edds YeRTE B8k MRSA EFuge) T
& X 8uFollA] sk '%ﬁﬁ% e
GEZ Ao} W82 3hk& wf MRSAS] theh &
~:§J4~Ei B18l7] 28 WERIRAIOX & AP), of]i=
SEFAIEAGT) B FAEEACP) FAAE Wi
A, i JeEdE JeElile, DGESE Al
OX, AP, GT, CPE H83}l9S uw] MRSAS] AF=4e
wAg A, Waek oM Edsh Al MRSA
F2E BTt o= DGEZF HAUAdS Zh= MRSA
o FAA WS EFolE 5 e AAE A=A 9
o](})‘i.q_Zl 60,61).

oly

!

T SZIA 2 ATP synthase
A4 &= &A}s}ﬂ 2J3l, 7.8 ug/mL DGES} 0.0001%
TX 2 62,5 ug/mL Triss 2tz W&3shsth o 23 ¥
£t oHEelA] MRSA(ATCC 33591)9] &S 7h4
AlZo ™, ATP synthaseE 7AAI7IE AFIAIAZA,
DCCD®} NaNs< 7.8 ug/mL DGES} 242t W83k A,
AA&-S UERITE DGES] 82 Alxute] 1327

5737 olUAhAL 7150l slolx] ZFHol st Al
Y ololM MERS e Y= AIE L(cytoplasrrnc
membrane) AZE W22 E2o] Held TS F

gt} ol oW #ARt oleEd A v e ¢
AL ofH ASL AT WH=T, kT HE
2ol 31998 w TX9} Tris7} MRSAS] ¥ HH FZE o]
HAA AEWR Rk A ofsS S7HA7I= Tl
7118k KE A FHgAe] AFES otk
Aba T ARk cytochrome oxidase, dehydrogenase,
ATPase, protein synthetase 5 o[UI#] A2k 2 &2 A2t
o gk vheket aaet AARNHAIE ZEal itk ATP
synthasex= ADP$} QIARE §HAd3te] ATPE HHEo|Ul+=
WS Zn§ A2 4 DCCDYF NaN;= o]#|sh ATP thAE
Asfshk= vl 71908t kEEF#S] FHEES ST
e Aoz Am
9] AHER Hol KEEA L TS FEE = MRSA
xﬂsﬁﬁ— ]l: 71—5]. '5]-?1!-_@;‘,,}7]_ olg S g]-o]o]_gﬂ}\j_y_

3k 712 Ak BEse Wl oF= deadE B

(e
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5 9lo] Mrsao] e A FREA F S Ak
B T KEEENE AL Hgane] FR3t
AL 9k, H debt Tle el AR 7h2
2 2= = THEAJS J|E & 9L Aoz AgH
o ey el Al ARl §8817] ffste] FF
WINEE T FEd g YA 8 Edol i
F71a9l AL Bad Hole) Almect

7‘_:3}_%»»»

KEF L MHSFEE(DGE)S]  Methicillin - WA
Staphylococcus  aureustMRSA)l| T8t dTEAdS =4
sto] thedt 22 AFE Atk

1. DGEE t2== 3:hHS 53] MRSA Al w5l
3] 100 ug/20 uL = 200 pg/20 uLollA &
= vERIC

2. DGE2] MRSA FHAYAFE==MIC)E 125~250 W
g/mL o3It}

3. DGE¢} 384 OX, AP, GT, CP2] H-&43} K%
FHE 1.95~125 ug/mLor] ASEIHE el
on, gAAe] T 28 ~64H] EFoFRU)

4, DGEx= TX¢} Tris7} W ds S7HAA 8]
o] AFHE FTMAIFL

5. DGE+= DCCD2} NaNs;7} ATP thAlS A|sljste] 3
w&do] FX1= A

A, KEFFH ASEFE=°] MRSAY|
RS, 71E FAAIete] FeEdE A FEE B
FolZE 7 o] AU MRSA] tigh A SR EZ
2H 7Fs/dE AXFsh= wtoltt,

o 2
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Anti-inflammatory Effects of Gagamtongsoon-San Extract on
Lipopolysaccharide(LPS)-Induced Inflammation in RAW264.7 Cells

Soo-Hwan Lee, K.M.D., Soon-Joong Kim, K.M.D,

Department of Rehabilitation Medicine of Korean medicine, Semyung University Korean Medicine Hospital

Objectives This study was designed to investigate whether the Gagamtongsoon-San
(GT) has an inhibitory effect and its mechanisms are associated with the INOS and COX-2,
Methods Cytotoxic activity of GT extract on RAW264.7 cells was evaluated by using

RECEIVED  Mar 19, 2018 3-[4, 5-dimethylthiazol-2-yl]-2, 5-diphenyltetrazolium bromide (MTT) solution Inflammatory

REVISED  Apr 1, 2018

ACCEPTED Apr 2, 2018 condition was induced by LPS. NO production was measured using Griess reagent

system, The expressions of INOS and COX-2 mRNA and protein were determined by real-
CORRESPONDING TO time PCR, The concentrations of PGE2 were measured by an enzyme immunoassay (EIA).
Soon-Joong Kim, Semyung University ~ Results The GT does not impair the cell viability in tested concentration 500 ug/ml or
Korean Medicine Hospital, 66, below, GT significantly reduced the NO production in a dose-dependent manner, GT 500
Semyungro, Jecheon, Korea ug/ml also suppressed LPS-induced mRNA expressions of INOS and COX-2. GT 500

ug/ml reduced the PGE2 secretion in LPS induced RAW264 7 cells,

Conclusions These outcomes show that GT extract has an anti-inflammatory activities,
And also this conclusion can be the data that supports the GT's anti-inflammatory effect
objectively, (J Korean Med Rehabil 2018;28(2):37-45)
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X E»»» = o2 NE AlgtEnt, g AEE HAAE F She]
n, B Aol EAleta A FUE d5e s <l
e 220 &4 doA QA TFS 28] eSS ARG ok "INEEe] Eds)
g}, ghojstolre] o Taiag - %RV 199 2 GEAA AEUAS AA Bshs od3ke el o
BollX iEE, BRI gal st BE $F, A, Zmj7§E-4¢] lipopolysaccharide (LPS) *]2] A] A AIE
718 giFEE kol &3t Hkth B AME Q18] = tumor necrosis factor receptorE F%EA|7]Al, tumor

FiEo] AstEal KR s80] YE3)A] &A =4, necrosis factor (TNF)E 954 cytokine 2 954 §401
TRik - 5 T HIAEAR] Aso] AAEE o] vt inducible nitric oxide synthase (iNOS), cyclooxygenase -2

Sojit}, olel 2 QA ULe] $o] A=A H8d  (COX-DE WA
AZo] Hi EES fusl= Aol iNOSel| o)l AAH 2k3FaA (nitric oxide, NO)2| 2
Bz TR B ) Aol AT Gdsl  gmde HSpY £4e desld] 9% 9 AAAes
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chegt At Ao
frefetal B
glandin, (PGE)E AT A daAsAy B8 AAA|
7= 597 iNOsel COX-2%= wHIAZT} 27w ol gt
elo] p”.

IrcENEsS TR, o, MR BRG] S
S8 Agolch, TR - %ﬁ‘r%ﬁgiﬂ WIEsS FHS

2 3R, BER S8l 2 5 & ] FHEEES X8
sh= oFEE ZIAEC] vk O SoRE FRAe=R

9lom] COX-2& AE oA ol|A

]
5} Akl arachidonic acidE prosta-

i:l

B, BR, R, JEE, S50 Ba‘{x, ZeiE L {piee) oF
e VPG isElEsS Seaks v|Eo 7 3]

of NI, 48, il 5o FAE hmkaste] i kst
A BRIEER See SANA, 9% dAet 3 JAE
ke 5745 71 kiks Alofste, thd dsHgt
o #-gaheict”.

1o wheh B AroriE PSR AFo] =% RAW264,7
mouse macrophage cell line 01%6}04 mEsANEER =
wEEly], o= A3t
J’]‘ oAz 28 Tt o% 2’0 st B ATE Ae

skt

AE D vk »»»

1, =
1) 2

B Ao AR hisaEEske] T S Tl
g 10 o) Z3193L, TAAAE ool (A, s
w0 2R Todste] AT MEEIE 142)
TAT geFe o2yl 2t} (Table D).

gl AM83817] sl hnsdEiER 5w (2F 290 @)
2 108 F2o] 70% ethanolol] YL AFLolM 14 Fot
F=3 & 7RFs=7] (EYELA, Japan) % 57374537]
(Labcono, USA)E o]&3dle] FE2F (45 g, 78 6.2%0)=
BEglon, ol WEe] nasizl A9 A6l 8
83 FEE vheo] ARSI ] FEwE 2 9T
M= GTElaL o] F3F3it.
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2) RAW264.7 M|Z

2 Ao ARR3F RAW264.7 A|FEE A EF2F
(Korean Cell Line Bank, A&, t3l7l=) ¢ 2XHE F)
EEREETEY

3) Alet

FZ0]| ARR3F ethanol& SK chemicals (Seoul, South
Korea), A3 vkl 2] Dulbecco's Modifide Eagle Medium
(DMEM), Fetal bovine serum (FBS)Z} Penicillin —streptomycin
& Gibco BRL (Grand Island, USA)A} A& PGEZ Assay
T R&D Systems (Minneapolis, USA)A} Xﬂ , Folin &
Ciocalteu's phenol reagent®} Sodium carbonate, D1€thylene
glycol, 2,2-Diphenyl-1-pikryl-hydrazyl % o3} Y=A] A]

OF=-2 Sigma-Aldrich Co. & ©]&3}3it}.

2, 2y

1) MlzuHs

nhe-2 Fefl thAMETQ] RAW264.7 AEE 10% fe-
tal bovine serum (FBS)Z} 1% penicillin—streptomycin%

¥3sl= DMEM HIAIE ARg3telct AlEs 37C, 5%

Table I, The Compositions of Gagamtongsoon-San
(jiajidntongshtim-sdn)

Herb name Pharmacognostic name Amount(g)
SREN=pE Polygoni Multiflori Radix 6
HE Glycyrrhizae Radix 4
i3 Citri Pericarpium 4
(=1 Angelicae Gigantis Radix 4
LiaPh Angelicae Pubescentis Radix 4
K Akebiae Caulis 4
Ly} Pinelliae Rhizoma 4
FE Angelicae Dahuricae Radix 4
NEE Foeniculi Fructus 4
¥ Linderae Radix 4
HRES Hoelen 4
piNaE S Paeoniae Radix Rubra 4
FRE% Aurantii Immaturus Fructus 4
= Cnidii Rhizoma 4

—
S
=N
Al
o




LPSZ g RAW204.7 AE AFHHol theh mssliEgie] oA &3t J.

CO, 1A wjFatsiet.
2) RAW2647 MZE =M AIH

GToll gk MZ FEES SAs] S8 AE s
Aol well & 2x10° cells7} HEE BFate] 37C, 5%
CO, Z719] incubatorol|A] 1847t vkt o]% 2z}
d 4 AEsd FEES TEE (025ug/ml, 1250

g/ml, 250ug/ml, 500ug/ml, 1000ug/mh= =]},
1ARE ] 10 ng/mle] FE& PSS Aelate] 242417k 2]
2J8F3i

3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium
bromide (MIT) assay WHo 2 E295190t}. o]+ Carmichaeal
So) e S8R AT $Aeo] Y plate
o]l MTT solution (1 mg/ml)S FHHH- AJFA 2A7F Fet
incubatorelX REEAI7|3L 58S A7 & 5 dHof 3l
£ formazang 83 A|A Fluorescence readerE ©]8-3]
Soumeld FREE SgsAn. 7 doEe oo
3} o] A,

Percent values (%) = [1-(Control Abs-Sample

Abs)/Control Abs)] X 100

3) NO MM Ax|gnt FH

kg Az F NOE ZHa] s) Al Bl Azl
& o) 43S e plateol
(w/v) sulfanilamide, 1% (w/v) naphtylethylendiaminde
in 30% acetic acid)@} =5 92 A]# ELISA readerZ o]
83 sdomel FF=E SHEIC

%71 Griess reagent (1%

14T, 12000 x golA] 1587 Qe Sk olF
FzHs FHslo] isopropanol¥ &35 ¥ thA] 4T,
12,000 x golA] 1583t akeel sholch. e A7
3l & 75% DEPC-treated waterZ 37}3l] 4C, 7,500 x g
oA 5E7F YRl BRa ThA] AEAS A ASE 5 e
oA 10323 TEAIZIS. 3] 71z FHol| RNase-Free
waterS 50 ul Fo] RNAZ %591 & AHgsle] 80T
A Basheit,

5) iNOS, COX-22] mRNA & =X

FZ49 total RNAE QiagenAte] QuantitectTM RT kit
(Qiagen, Valencia, USA)E o|-&3le] A|RALY Z2ES
of wel DNAZ TSI 12 we] RNAC] 2l
gDNA wipeout bufferE 37}t 3 42 CollA] 287+ vk

AlZAT}, ©]% reverse transcriptase 1 W$} RT buffe 4 w
I, RT primer mix 1 WE F7Fete] 42Cox 1587 vk
SAIZ F 95TColld 387 vkeAIFL) oA AH
cDNAOJA] mRNA &S FALe] QuantiTectTM SYBR®
Green PCR kitZ o]&sle] AzAle] T2 ER ulg} =
Azttt INOS, COX-29] Primer 4GS Table 110l FA]
SHNE FA5IF ™, cDNA template (1 u)$} forward,
reverse primer (10 uM, Zz+ 1 ul), Kitolld #A&H mas-
ter mix (10 W) 2 HO (7 WE T F 95CoiA
1083} Polymerase® 43} AF Y} ©]$ denaturing 9
5C 10%, annealing 60°C 15%, polymerization 72°C 20
J_”é. 40 cycleg WHEE}AL, post-polymerizatione 72°C 2

St
;-:’9,% Rotor-gene Q Realtime PCR (Qiagen, USA)E ©]

B3] FAsIIer, F3A Bl g2 SARe] Rotor-gene

4) RNA == Q series software 1,72 o]&3fe] AA CT HhHol| 7|%3}
A} W ere] Wzl gelsly] 9lste] thed o) o] AXrErA
Trizol (ThermoFisher, Seoul, South Korea)< ©]|-&3h=
oo RNAS Zaaleld ASs AES wol Trizol 6) Prostaglandin E. (PGE) &X
SHof] YL 7228k - chloroform F7Fete] & 4o sk g EERY EHjEe 95=3< PGE,
Table II, PCR Primers
mRNA Forward Reverse
iNOS 5'-GCT ACC ACA TTG AAG AAG-3' 5'-GAG CTG GAA GAA ATA GTC-3'
COX-2 5'TGT CCT TTA AAT ATG TGT TAC C-3' 5'-CCT TGG TTC TTG TTA AGC-3'
GAPDH 5'-GCC ATT TGC AGT GGC AAA GTG G-3' 5'-GAT GGG CTT CCC GTT GAT GAC AAG C-3'
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1 olsrgl - eT

o] ok AEujeFelo g RE FAHIWREH  (Enzyme

iihJ

I»»»
Immuno-Assay; EIA, R&D systems, Minneapolis, USA)
& ol83te] FAaloIth & RAW204.7 Aol Thkgk 1, ME EM M
FEo| oS Agste] 307t wigE vk LPS (10

ng/mhE Aste] 16412 MBS, ATHIAL 5 GOl @ hAAES] FHE MIT assayol oJ3) <]
Aste] wjgyel ol EAISHE POES S ZRAC @ A3} B OFEE TGS ) BE Fuold 5
ul, Aol W] EABHE PGES] Bl PGE, BF 42 UehiAle gkork, 1000pg/mi FEoIA cell vi-
o AYRNL FoE A ability] frelg Askh BTt (Fig, 1),

3 ez A

D) BdsIch vz 9 AT 7k RAW264,7 AE] NO A oAl &5 A7 9
EAA fode dY Bk B4 (One-way ANOVA with 3 GTS == Aegh 43, 625 ug/ml, 125 u
Dunnett's post hoc test)& 3l &lslict. EE 1) g/ml, 250 pg/ml, 2 500 ug/ml FofTtollx LPSE
ZoA p 2 0.05015Fd of FAHSR fofgt Ao ¥ NORAS 2 43.6 = 1.1 uM, 40.4 = 1.8 uM,

28kt 342 0.2 pM, B 235 + 0.3 WME FEOJEHOR
120
100
x
g 20
£
= G0
1}
=
8 40
Fig. 1. Effect of Gagamtongsoon-San (GT) Extract
20 on the Cell Viability of RAW264,7 Cells, The values
represent mean = S D (Standard Deviation) of three
0 T T T T T independent experiments, Cell viability expressed as
Control  GT 625 ?T; 2|5} GT 250 GT 500 GT 1000 a percentage of the Control group. Asterisk indicates
Hgim

a significant difference at *p { 0.05 level.

70
60
g 50 -
E
240 * Fig, 2, Effects of Gagamtongsoon-San (GT) Extract
S 20 on NO(Nitric Oxide) Production in
g * LPS(Lipopolysaccharide)-Stimulated RAW2064.7 cells.
5 20 The values represent mean £ S. D, (Standard Deviation)
* of three independent experiments. Control, GT
10 4 62.5, GT 125, GT 250, and GT 500 groups were
] stimulated by LPS (10 ng/ml). All GT-treated groups
0 ; 7 ; ; 7 (62,5, 125, 250, and 500) showed the statistical
Mormal Control ~ GT 625 ?u-;f:ﬁls} GT250  GT500 significances compared with control group. Asterisk

indicates a significant difference at *p { 0.05 level.
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LPSE 4kl RA

RAW264,7 AE Q=030 that mmscsliEse] o4 &= J'

g
=

AE AL, A4 thZF GTOT (controlid)
9] 56.4 + 1.3 uMe] NO A=z} vwsle] FAHo =
frofgk NO A A &35 eIt (Fig. 2).

3. INOS gt 4

o Fola] AE3 GT 3% F H dAESS
500ug/ml Adeiste] o] 7HAT ARl ARS
3l9dth, RAW264,7 AJE2] iNOS 57} e gt &
T2 S48 flEl, AlET FUgE ko] gulet A
8} Normali®, GT (500 ug/ml)¥F %28k GT, LPS (10
ng/m)¥F 2]2]8k LPST, & PSS9} GT 500 ug/mls 2
= x]gjst LPS+GTS] 47 Fo=2 E‘E‘-o]-giu} LPSES
71ZX2 3l iINOS G2 W ES GAPDHE U5
THOZ ARkt A} Normal%dm 0.01 = 0.01, GT
oj]4 0.01 % 0,02, LPSollA 1.00 & 0.10, LPS+GT 0.05

E_E__

+ 0.022 YERJTE GT 500 ug/ml @5A=lwollA] iNOS
AR W&o] normaltel B Z7FsFA] ¥9kal, LPS
M FHAE wele] fefsiA Z7}’6}M#111 GTA o]l

ofal] el AaAFES & F AT (Fg. 3).

4. COX-2 wsf ZAxn}

RAW264,7 A|Ee] COX-2 F-3A} Lol gt E55
A7) S8l AT Fdk Fo] fwiwk AEsh
Normals, GT (500 pg/mh)¥t A2Jgk GT, IPS (10
ng/m)%F 28]k LPST 2 LPS9} GT 500 ug/mlE 2%
2|3t LPS+GTe| 47t o 2 Eeo}oﬂu} LPST-& 7]
Tx],_ 3] COX-2 &7} Wal2ks GAPDHE ul&-

0 2 AR A} Normal%oﬂ/ﬂ 0.00 £ 0.01, GT<*
o4 0.01 £ 0,02, LPSsll4] 1,00 £ 0.09, LPS + GT<*
A 0.33 + 0.042 JEFSTE GTToNA normal ¢ H]

1.00

&
o
=1

Fig. 3. Effects of Gagamtongsoon-San (GT) Extract
on iNOS Gene Expression Ratio in

INOS expressionratio
=
o
=

0.40 LPS(Lipopolysaccharide)-Stimulated RAW264.7 cells.
The values represent mean % S D(Standard Deviation).
n.20 = = x of three independent experiments. All values were
calculated as a ratio of LPS group. All three groups
0.00 : L : . i (Normal, GT, and LPS+GT) showed the statistical
Mormal SUDGTI | LPS LPS+GT significances compared with LPS group. Asterisk
(500 ug/mi) indicates a significant difference at *p { 0.05 level.
1.20
1.00
2
B
= 080
]
2
E 0.60 Fig, 4, Effects of Gagamtongsoon-San (GT) Extract
] x on COX-2 Gene Expression Ratio in
o3 040 LPS(Lipopolysaccharide)-Stimulated RAW264,7 cells,
o The values represent mean + S D, (Standard Deviation)
0.20 -~ = of three independent experiments. All values were
calculated as a ratio of LPS group. All three groups
0.00 T = (Normal, GT, and LPS+GT) showed the statistical
Normal I:SDUGT.I' ) LPS LPS+GT significances compared with LPS group. Asterisk
ugim

indicates a significant difference at *p { 0.05 level.
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1 olsrgl - eT
1800
1600
1400
- 1200
% 1000
=
o SDG .
§ Fig. 5. Effects of Gagamtongsoon-San (GT) Extract
600 x on  PGE,(Prostaglandin ~ E,)  Secretion  in
400 - LPS(Lipopolysaccharide)-Stimulated RAW2064.7 cells.
x
x The values represent mean = S.D. (Standard Deviation)
200 1 1 of three independent experiments. All three groups
0 A (Normal, GT, and LPS+GT) showed the statistical
Mormal GT LPS LPS+GT significances compared with LPS group. Asterisk
(500 pg/ml)

3 COX-2 FAR} fFelsAl S718kAl e9kom, LPsT

oAl fR} wdo] fofEAl F7FFAAL, GT 500 W
g/ml Aglel o3l folaiAl FAaAFTE & F AT
(Fig. 4).

5. Prostaglandin E,(PGE,) A4 <ix| Zxo}

RAW264,7 AN|3£2] PGE, Al tigt B5-& S7s17]
A3l A FAdgh o] Bulwt 22jgk Normalw, GT
(500 ug/mhwt 22Jgk GT, LPS (10 ng/mhwt ]2k
LPST 2 1PS9} GT 500 ug/mlE =5 * 2|3+ LPS+GT
o] Fo g BF3ILh. PGE, ©hd YRS a4
Houkgeo g =23 A3} Normali®, GT, LPST,
LPS+ GTo9] PGE, w2 2Pt 409.6125.4 pg/mil,
43.0%14.2 pg/ml, 1486.7+56.0 pg/ml, 145 9+18.1 pg/ml
oldt}t. GT 500 ug/ml @EA]g]ollA] normal ol H]
3l PGE, AJ/do] 7Hastqlom, LPsAe|= <13 PGE, 4
do] FrolatA S7tekdaL —ﬂﬂ PGE; A4 GTA|e]

o el frelaiA AA=NEE & = AT (Fig ).

T Z»»»

0
rok
]

oL

TniRENE 2 Fﬁﬁfgﬁﬁjmg} SEIES A 7
o2 &\ BHH(T)HES fumEsigolels o
A=) ot #HE - - FESS A= E}U{ BEE T
ARE o) o] k2 21 53] 718 A%5S A3 ko
S 8% 4 ok HAEe] Qo w3 5z A

Y;H:A

Nt
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indicates a significant difference at *p { 0.05 level.

ool HBEE ol Bt 22 HE = vREE
73tk ol ot mpET AR R =5 A
75114) {E{“ﬂ 0347] Sls g%oe A A &

[ =

1% o= I, ik,
HE, KR S M, f;'@_mzf; = 7hu)ske] hsE
N2k o] Fetl e, 93} - ot dgko] opd %

- ARl EIAHT F5Al dBEe] A4S

7HA Hkolghs Rl F4S T AR Ao s,
WEHRe R AANL SolhldA B=S Sl ot

g FrbEl ] ASell AE7kA AEEH AT HkiREE
o Tomzgrge VoA ol2 4 FLAZ BT MBS R
me RS 40, ABARE, Bk ST olgka
A, olg} 2L ke mizme] WEsl AR,
mo il ZrElo] I, BEN, LAY %E, &
& iR, BEAEo) ‘4’5}‘4”‘ Ao R wiftko| Ay 3+ 3o
}712b g =lo] QAL slkilE, A, B
RiLREOR Q8 e} o] ietx] Sato] WAl
), Agelstdo vt thbg B4, Frlelz 389
o] o] WFol HFHY. TR, MBS et
3} 718o] 2554 ekl Hikol wg 3, o] <5 2l
X

ol
ﬁ_l

ON

1y

¢

Aol AYgE thiyd A5 S EE1 RikiniErEel 2
SHT 2 5 g
Aokolstzo g 1nﬂammatory responsei= AJA| ollA

4 2 8+
lymphocyteE H]53F immunocyteEel &3l Yeh = &
AAA So] dHo] AAHEHFSolT) =Zutgo] UA

gkl sl .



LPSZ kst RAW264.7 Al G5HE-g-oll 3k nms@lasce] oA a3 J.

5% olgom WA HW, AAl7lsel o dure-g of
Aeka Az DEE BAATIAT 1E DEE ks
AcH0. olea AU 2 ul, §F Aok W B4 A
2ol Qlof Fag T2 A, kel YT O
5% fure) 298 ARk 5 9.

S msk ASlE el mAsl Aol
W}, 3 - a3l Qlof HAow gt AP A=
lo] WolAaL gle). Bt ofueh vhAoleka 214/

3 So) =Rl 7} gore] 3

2
5
=
[
i
N
fl
g

olN
ko
olr
o
>
i)
re
1
X
of\
ok,
n

Q
k!
12
ey
ofy
B
i
B

o} SR, hnEsEEcel Beh e BalERA] §ighal
Aol iR B EES US| B =8 197,
alzd 2g5o] Bk = 1EPRo|glon], #EY o
A &5 HAst AT TAr LI hEsEE
L HER] gt wheba] ARl sl
Zo47) EI=Z FE8tAl LPSE F83F RAW264.7 Al
LS ARgERe] B ATE JdEkelon, NO A A&
3}, iNOS » COX-2 W3] oA a3}, PGE, YA A &ad=
7St

RAW264.7 MEE UAAHNEFEA L1 EE INFy
57 22 cytokined] AR BT 21 o2 NOE A4
sh= EAES 7HAAL itk Lol whe, Al SAdREEE
o B4 HAARL 98 AP ATl theEI U,

ASHAEAR AHES LPSE BT UlEAEA X
A, 3R 2 o] e AR FAEH, RAW204.7 Al
¥o} e A EoA Tumor necrosis factor-alphas
77 95 it o) w95 a2
e Aol o, Lps7t A5 dEEE Wol &8
g o,

AFE 83 INOSE ROSS| dES] NOZ Ash=
tl, NO&= AIE U 23} Aadgrizs A5 28-S
h= 2o 2 oA Stk NO9| v S7hk= A
B, S4 F7HE skl iNOse| el &
7he @EFHY S sk, Akst 2EYAE ST
ANA GFoll ot 2HFe TIESAI, A8 Axt,
GTT 62,5 ug/ml, 125 ug/ml, 250 ug/ml, 2 500 W

rl
Mo

>

ooy o2

akcs

|

ol

55|
(i

ﬂF

g/ml FolitolA LPSE F¥ NOAYAS ZH2t 43.6 +
1.1 UM, 40.4 = 1.8 UM, 342 = 0.2 uM, % 235 =+
0.3 WME FE oFHog JdAslgla, BE Algol
A BAHCE fFofsiAl NO AE AAlstdtt. gl
INOS S22} ®&ol glo], LPST-S 71FEX| 2 sfe iNOS
Al S ARk 23, JAeelA] 0.01 £ 0,01,
GT 500ug/ml = 2xEollA] 0,01 £ 0,02, LPSH 2ol
1.00 £ 0.10, LPS?} GT 500ug/ml FA|x ol 0.05
+ 0.022 YERTE GT 500ug/ml THEA] 2ol
iINOS 572} &lo] Aol vlsf foAd A S71E
A &gkon, LpsoAfRte] -3z} WElo] folatA F
7FFQAAL, LPSell GT 500ug/ml A2l& & Tollx] iNOS
AL o] folahA aakdrt.

COX-2+= 9FaAh2A Cox2 ¥d V= 53 9=
Hh3-o] 7hEste|| gt 2AEAS fesith Ad A,
LPSHElg 7IEA 2 dhe] COX-2 fal Ha=s 4F
31990, NormaliollAd 0.00 = 0,01, GT 500ug/ml
glarollA 0.01 + 0,02, LPST-ellA 1,00 £+ 0.09, LPS2}
GT 500ug/ml SAIHEEelA 0.33 + 0,042 YERITE
GT 500ug/ml §F=A]glolld cox-2 Walo] Aakro|
HI3l o HUA S7HEA] koo, LpsTolA] COX-2
SR o] SolskA EFskgaL, LPsell GT 5001
g/ml EAIAEE g oA COX-2 o] froJaiA 7t
2HA} ol F3l, GTAA7} sk thiME <
TS Ao 2 AAel= AdE FHE T Atk
wehA oF” ol dAel A 9% A4S 1A
PSEA COX-2 28-S Addste] dF5o2 ftse &
Aok ff 22E3Es AAdees HEs 288 7 St

PGEx= COX-2¢9| ¢J3l J4=+ 32 dF
MAR A FaRAE S 5 Sk, webA, 34
92 Yehle shie] #ss ddkad A9 4
3 PGE, A oAl o], GT 500ug/ml T2,
LIPS % LPSell GT 500ug/ml #|2le] PGE, %S
Z¥Z} 409.6425.4 pg/ml, 43.6+14.2 pg/ml, 1486.7456.0
pg/ml, ¥ 14594181 pg/mlo]dth, GT 500 pg/ml
SA]2lrollA] normal ol B3l PGE, /30| 7HA3tee
B, LPsAE]& s PGE, Aol frelskAl F7Fshala,
LPSZ Rl S7Hd PGE, 473> GTAEol| o3 frefsh
A A=}t 53] GTE LPSE G592 34|

e JAE PGE, ABE oIS Roz Mol AZ
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ul Zal o] s EAISRAL Q= COoX-19] e = AlgH
Zog AZEY 3 GTE COX2 FraAk AL 93
AR EUANE PGE, 4432 Normalit BT} ©f Eol
AIE+ AR Ko}, GTE COX-2 747 S Bebdst
Al AlskaL, AAE cox-29] 715-S Sl JAIRE A
o2 Holt} FrPdoe] FR3IAe GTE non-selective
COX inhibitor® gt Zlo g AZtEC)

Qb 2o AFEAAE EUR nEchEfRS JdEe
2 E&5 o] A5IAES B #EA
A8 2AARE vhas itk ol & AFdTRe] ¢
o7} = Aoz AlEn)

X

jihJ

E»»»
T

GT¢] 13} #4do] mouse macrophagediAe] &<
Z, INOS, COX-2 W& 9 PGERH|E oJAel= IT&
Faste] ofgfjel 22 AIE At

1. GTE 500 ug/ml oJate] FellA] Al AEgol| o

e MIAA| Qi

2, GTE TEoEH 22 t2AE W NO A4S 7

o= frofaiAl JAlsHAirt.

3. GT= HAAIE U] iNOs s SAIKS 2 oAl

A5}t
4, GTE YAAIE U coX-2 W3S EAFo =2 fo
SHAl A8,

5. GTE U2AIE U] COX-22 ?Igh PGE, A3 B

o= froatA oJAatdrt.

oPde] AR, IiHshlEs FEE2 AAIE W iNOS
¢} COX-2 'S Alste] ZHzk NO A A, PGE, A
A 7S B3Ik FEF v Uil Zles &
A=At
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A Study on the Anti-Condensing Effect of ChondroT Components
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Objectives The objective of this study was to investigate the effect of Anti-condensing on

Methods Specimens are divided in 7 groups (Control, ChondroT, Lonicerae Folium
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(Gumenhwa, GEH), Angelicae Gigantis Radix(Danggui, DG), Phellodenali Cortex(HwangBaek,
HB), Osterici Radix(Kanghwal, KH), Clemnatidis Radix(Weeryungsun, WRS) Each specimen
is subjected to a concentration of 20 %, 10 %, and 5 %, and is administered to collagen
and thrombin-stimulated platelets,

Results In the anticoagulance effect test, Lonicerae Foliurm and ChondroT very well, The

CORRESPONDING TO

Seon-Jong Kim, Professor
Department of Rehabilitation Medicine
of Korean medicine, College of
Korean Medicine, Dongshin University

Mokpo Oriental Hospital of Dongshin
University, 313 Baengnyeon-daero,
Mokpo 58665, Korea

TEL (061) 280-7905
FAX (061) 280-7788
E-mail mofoster@hanmail net

Copyright © 2018 The Society of
Korean Medicine Rehabilitation

}v] E»»»

f7e Polo] Wk Faje] AAe] 2 FHOE of
olnjgic}, Wole AAle] 7+ zHow Aa
o} ogopg BRI AT Vol wAES A7)
L S92 Bo Wed sEEe v, o
Ro §alg BN AT gola, 24 e
o

=

FANMATFIL, AGAES e 5 AA W S

effect was high in order of Lonicerae Folium-Angelicae Gigantis-Phellodendri Cortex—Osterici
Radix and Clematidis Radix.
Conclusions ChondroT has anti-condensing effects on blood platelet, (J Korean Med
Rehabil 2018;28(2):47-60)

Key words ChondroT, Lonicerae Folium, Angelicae Gigantis Radix, Phellodendlri Cortex,
Osterici Radix, Clematidis Radlix,
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ChondroT= #AS ABE 28] 7Y 2 gefAAl
2 agss JRkede] 74 Akl 24, 299,
YA, Fesl, el zgow wEolH

e ARl EY] SFos WH #HES
fanstar AEshs 2heo] lom™, BH: sk ik
JaiRgET} vigteke] AiREES X5stal, ¥dds 2
3k el zhgo] Yot mak jEAe ARG,
Wit G5 7HAY e g 4 495
AeAge gepn, geshs sEdted 29,
GG oY, e HERE, ARG
gz T} b,

olo] B AF= ChondroTe} 1 74 kAol 7iE +
ool tigh gL BHE ERletr] fsl AL,
Thrombin, Collagen® 2 X43tH AT 3t S35
HEg- A3oA ChondroTe] &l &bl thet f2jn]
st AAE A7l Barsl= vlolot,

2 @ oAy

Azo] oF 1,800 g9 FAME slo|E E7le] HEjkel
A QEE ko, oju] 38314 (ACD (anticoagulant
citrate dextrose), citric acid)& 1/102] H]-&=2 ARS3}3T)

2. o

A3 oRAl= AdEH( Osterici Radix), 5-23H Lonicerae
Folium), S (Angelicaec Gigantis Radix), 78X (Clematidis
Radix), 3 (Phellodendri Cortex) 02 (F7)-& U3 B(h,
g ollx] Fdste] AREEFITHTable D).

, Z47F A5 1000 miel] o] 34]

10
b ERt GrFEe s FE5I ChondroT 9 2t A
=

Sttt 50 mi2 F5E A& X2 39, 0% Vel
2 0.2, 0.1%, 0,05x2 3A3te] Hau $3% 2|
Ag3t9ct. At 3352 EEN(thrombin) ¥} F2H71
(collagen)oll A4 JelS TE3F] S
25 &

TAHE BolE E71E AW ¥i 34 F Hbjik
oM dAs AHHE=T, o] w FEIAEA ACD(an-
ticoagulant citrate dextrose), citric acidZ 1/109] H|&2
conical tubedl] H|Z] AMHFE T 40 mle] A AR}

A MPE 230 x g2 108 Bt 94 Relste] o
Ago| EF53E =N PRP(platelet rich plasma)E I
T ThA] 800 x g2 104 FeF YA weEldte] Fatol

Ao AR &= 4= PPP(platelet poor plasma)&

Table I, Composition of ChondroT and the Used Parts of 5 Individual Herbs

Latin name Scientific name
Osterici Radix
Lonicerae Folium Lonicera japonica Thunberg
Angelicae Gigantis Radix

Clematidis Radlix

Angelica gigas Nakai

Phellodendri Cortex

Ostericum koreanum Maximowicz

Clematis manshurica Ruprecht

Phellodendrom amurense Ruprecht

Family Used part Rate Source
Umbelliferae Root 6 Korea
Caprifoliaceae Root 4 China
Umbelliferae Root 4 Korea
Ranunculaceae Leaf 4 China
Rutaceae Tree bark 3 China
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ol ¥& I 12k ¢5i(137 mM NaCl, 2.7
mM KCl, 1 mM MgCl, 5.6 mM glucose, 3.8 mM HEPES,
0.35% BSA, 0.4 mM EGTA, pH 6,522 e 7] &
ThA] 3,000 rpm 2 10387 4] #Eleke] RS 4, 2
2} $F%el(137 mM NaCl, 2,7 mM KCl, 1 mM MgCL,
5.6 mM glucose, 3.8 mM HEPES, 0.35% BSA, pH 6.5)
o2 g dgdt & 3,000 rppm 2 1087F YAE-Es)ke]
RS A, vREl 331 $R50(137 mM Nadl, 2.7 mM Kd,
1 mM MgCly, 5.6 mM glucose, 3.8 mM HEPES, 0.35%
BSA, pH 7.2) 22 A& erste] AL 3 4x108 cells/ml<]
FEE AP = 20| washed platelet (WP)E A
¢3}951‘?}

o He] F Tyrode bufferE o]83le] Az &
Aggregometer(—o—z 5 EAVDE olgs| FshH(optical

method) 2.2 A% 35S SAsc
FPHE ARt we) EA4% o R 2 A=

(light transmission)7} Wash= AEE =33t MES
2 BARRE We ALedln, SR 2
B4 I T AERAR WIHERRY =EEHe 2
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AHasiel e BAskE HEE

AEE gAY HFE transmission maximum re-
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Algate] SR G4l 7Y &
A E Aol thete] 7 A8 S5 AR E &
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AIRF A O tE AAgstalaL, o AR EE 3
Sh=tl 0~90% A13(1.5 min, phase),
90 ~ 1802 AH(3 min, phase), 180 ~ 2703 A& (4.5 min,
phase) @2 247} WL, ARIER 15531 Hojxl

TS Tsksich
Thrombin 3-& Collagen® 2 A=¥ Aefol] s}
AEE AABHA] 2 HE dzro s dAetlar, 4

N AE 7St

& FZE(Osterici Radix, Kanghwal, KH), 523} +&
S (Lonicerae Folium, Gumenhwa, GEH), 1 F=&
(Angelicae Gigantis Radix, Danggui, DG), 93X F=&

E-(Clematidis Radix, Weeryungsun, WRS), 3 —;—g%
(Phellodendri Cortex, HwangBaek, HB), L8]l o]&
&3l ChondroT F&E(ChondroT)S ZHz} X}:"E]- 3
A= Rro] vlasteid

7} 50,05, 0.1x, 0.2})2 dojzl 7} Ak
Aol BE ZHFHE Excel statistic program(Microsoft,
USA)E o]g3le] Hx|9} EFQ xHmeantstandard er-
ronN= FABIGAL, 7 AT 7k FAEE A2
SPSS 21.0 ver. for windowsZ ARR3Fe] H| 242 W}
© 2 Mann-Whitney U testE® Al3Y3F3ich 2+ 23
tizel] Hjste] a=0.05 F=(P(0.05)7 a=0.01
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1) 0.05x =E2| ChondroT & Z+ A|2H HIZ2

Thrombin® & =5 AejollA 0.05xF%=ol4 ChondroT
2 7} g A=2d 23 S48 =43 47} 3.5 min
phasedllA Controlo] 65,715.6%E K<l Zo| H|ste] o
% AlE9} ChondroTe BF fofgh AaE Yehligia
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‘jt?Jr i3k A2 ChondroTE oJgh 7has Uehhg)
11, ChondroTE F-&3KLonicerae Folium, GEH)A|E. Tt}
Sog vro £FS WYrKTable 11, Fig, 1-1, 1-2).

2) 01x =E9| ChondroT I 2t A|E

nE
e

=

Thrombin© 2 A}=9 AefollA 0, 1xF=)4] ChondroT

2 7 dd AlsE 3 E4S SA¢ 29 3.5 min
phase°l|4] Control®] 69,246 4%E X J A0 v)ske]
d Alg9) ChondroTE BF Fo)8t 7HAE Vel
ChondroT7} 7V @& 58 M._U%, 5 min, phase
olA Control®] 79.4%1,3%S Hol Hof H]|sle] TUAF
wol ugl AlE ChondroTE $9J3t 7ZFAE Ve

al, ChondroTE= 523K Lonicerae Folium, GEH)A|S T

o8 Y2 52 HAtKTable 11, Fig. 2-1, 2-2).
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Table II, Changes on the Aggregation-test of Thrombin after
ChondroT and Constituent Materials (Dosage 0.05X) in Rabbit
Blood

Table III, Changes on the Aggregation-test of Thrombin after
ChondroT and Constituent Materials (Dosage 0.1X) in Rabbit
Blood

Aggregation Rate (%)

Aggregation Rate (%)

Group Group
1.5 min, phase 3.5 min. phase 4.5 min, phase 1.5 min, phase 3.5 min, phase 4.5 min, phase

Control 11.7+18.7 65.7£5.6 73.610.9 Control 14,1420.0 69.2+6.4 79.4+1.3
GEH -0.31£2.7 27.3115,5" 44 910, 7% GEH 0.8+0.5 2,248 1% 29.8+1.6**
DG 0.8+0.3 28,8421 1% 59,411 2% DG 0.4%0.4 -0.4%7.3* 39.7+4 1%
KH -0.8t1.5 51.7£11.6* 65.610,5* KH -0.5%3.1 48,1+7.8* 55.740.7*
WRS 0.1£0.6 48,7£14.4* 66.4%1,1%* WRS -0.2%0.7 49,6110, 2% 63.710.9**
HB 0.410.2 30,3123, 8% 62.8%1,2* HB 0.5%0.4 29.7£18.5* 50.6£1,0%
CondroT 0.140.2 19.4£18.0* 50,241 5% CondroT 0.4%0.4 -1.343. 7% 37.0£7 4%

Values are expressed Mean®SD.

Control, Thrombin or Collagen-stimulated blood platelet and
saline treated

GEH, Thrombin or Collagen-stimulated blood platelet and
0.05x Lonicerae Folium treated

Table IV, Changes on the Aggregation-test of Thrombin after
ChondroT and Constituent Materials (Dosage 0.2X) in Rabbit Blood

Aggregation Rate (%)

DG, Thrombin or Collagen-stimulated blood platelet and 0.05x Group - - -
Angelicae Gigantis Radix treated L5 min. phase 3.5 min. phase 4.5 min. phase
KH, Thrombin or Collagen-stimulated blood platelet and 0.05x Control 2.615.6 61.1+12.5 75.1+1.1
Osterici Radix treated GFH 1.040.6 3,663 4% 6,141 2%
WRS, Thrombin or Collagen-stimulated blood platelet and _ _
0.05x Clematidis Radix treated DG 0.810.4 -2.246.6" 21.241.9
HB, Thrombin or Collagen-stimulated blood platelet and 0.05x KH -0.122.0 12.2+11, 7% 28,240 4**
Phellodendri Cortex treated
WRS 1.0%0, 25.5%+15,5** 44,610,9**
ChondroT, Thrombin or Collagen-stimulated blood platelet and > >3 > ?
0.05x ChondroT HB -0,4+0,2 3,148 8% 18.840.6*
CondroT 1.020.5 -4 814 5% 10.3%£2.8**
The groups refer to Table II. Values are expressed MeantSD,
* P(0.05, 1P<0.01 compared with control,
100
---Ik-- Control —0— GEH-0.05X —— DG-0.05X —X— KH-0.05X
—>%— WRS-0.05X —{—HB-0.05X —@— ChondroT-0.05X
X 80 -
=
fe) *%
E i *%
e 60
c *x
'_ *%
S e
[0l
s 40 r
o
C
o
3 20 t
(o}
o
<
0 - »
0.0 14 3.0 4.5 (minute)
_20 L

Fig, 1-1, Effects of ChondroT and constituent materials (Dosage 0.05X) on aggregation-test of thrombin in rabbit blood(Phase-by-phase

summation analysis data).
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The groups refer to Table II. Values are expressed MeantSD.
* P(0.05, TP(0.01 compared with control,
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Fig, 1-2, Effects of ChondroT and constituent materials (Dosage 0.05X) on aggregation-test of thrombin in rabbit blood(Original data).
[Left figure]

Tracel : Control, saline treated. Trace2 : 0.05x Lonicerae Folium treated. Trace3 : 0.05x Angelicae Gigantis Radix treated. Trace4
: 0.05x ChondroT

[Right figure]

Tracel : Control, saline treated, Trace2 : 0,05x Osterici Radix treated, Trace3 : 0.05x Clematidis Radix treated, Trace4 : 0,05x
Phellodendri Cortex treated

The groups refer to Table III. Values are expressed Mean®SD.
* P(0.05, 1P€0.01 compared with control,

100
---m-- Control —o— GEH-0.1X —A—DG-0.1X —K— KH-0.1X
—*%—WRS-0.1X —3—HB-0.1X —@— ChondroT-0.1X
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Fig, 2-1, Effects of chondroT and constituent materials (Dosage 0.1X) on aggregation-test of thrombin in rabbit blood(Phase-by-phase
summation analysis data).
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The groups refer to Table III. Values are expressed Mean®SD,
* P(0.05, TP(0.01 compared with control,
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Fig, 2-2, Effects of ChondroT and constituent materials (Dosage 0.1X) on aggregation-test of thrombin in rabbit blood(original data).
[Left figure]

Tracel @ Control, saline treated., Trace2 : 0.1x Lonicerae Folium treated. Trace3 : 0.1x Angelicae Gigantis Radix treated. Trace4 :
0.1x ChondroT

[Right figure]

Tracel : Control, saline treated, Trace2 : 0.1x Osterici Radix treated, Trace3 : 0,1x Clematidis Radix treated, Trace4 : 0.1x
Phellodendri Cortex treated

The groups refer to Table IV. Values are expressed Mean®SD.
* P(0.05, 1P€0.01 compared with control,
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Fig, 3-1, Effects of ChondroT and constituent materials (Dosage 0.2X) on aggregation-test of thrombin in rabbit blood(Phase-by-phase
summation analysis data).
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The groups refer to Table IV. Values are expressed Mean®SD,
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Fig, 3-2, Effects of ChondroT and constituent materials (Dosage 0.,

[Left figure]

Tracel : Control, saline treated, Trace2 : 0.2x Lonicerae Folium

0.2x ChondroT
[Right figure]

Tracel : Control, saline treated, Trace2 : 0.2x Osterici Radix

Phellodendri Cortex treated

o} vilgt A& ChondroTE o8t 745 JERIS]
, ChondroTE &-23HLonicerae Folium, GEH)A|& Th
o7 Yo 35 HYTHTable 1V, Fig. 3-1, 3-2).

td

do K

2lZl(Collagen) 22 A}=El SHAHo| Cish

ox o
oH t.'JB

N
00 Mk

1) 0.05x =E£9| ChondroT 2! Z+ A|ZHd dE

0lo

Collagen® 2 A=4 el 0.05xF =l ChondroT
9 7 el Asd 3y S S4¢k 29 3.5 min
phaseol|A] Controlo] 52.8+16.8%E ®el Aol Hlgle] &
F(Angelicae Gigantis Radix, DGOA|EE A3t T A
E% ChondroTe B 28k 7HAE YRl &b
(Phellodendri Cortex HB)AS., 74&HOsterici Radix, KH)
A5 TR0 2 ChondroT7} 2 58 Hgon 45
min, phasedlX] Control®] 70,6+12%E H<2l Aol H|s}
of & Alg 259} vig A= ChondroT f+oJ3k 74
= YeRIR, ChondroTE ©d Al8e} HISSl 528

HtKTable V, Fig. 1-1, 1-2).

2X) on aggregation-test of thrombin in rabbit blood(Original data).

treated, Trace3 : 0.2x Angelicae Gigantis Radix treated. Trace4 :

treated, Trace3 : 0.2x Clematidis Radix treated, Trace4 : 0.2x

Table V, Changes on the Aggregation-test of Collagen after
ChondroT and Constituent Materials (Dosage 0.05X) in Rabbit
Blood

Aggregation Rate (%)

Group
1.5 min, phase 3.5 min, phase 4.5 min, phase
Control -0.0+0.9 52.8+16.8 70.6+1.2
GEH -1.3£3.9 32,1%+15.8* 51.5%0. 4%
DG -0.4+1.6 35.2+15.9 54,630, 7%
KH 0.3%0.5 20.3+23 2* 57.6£1.8*
WRS 0.410.6 24,3123 3* 59.4%1 4**
HB 0.3%0.2 9.6+17.1* 56,613,0™
CondroT 0.2%0.2 23,2423 1% 57.7+1.6%

2) 0.1x =E2| ChondroT & ZF A|ZH dt

re
0/0

Collagen® 2 A% AdoA] 0.1x5=%4 ChondroT
2 7t 3l s g E8S 34 29 3.5 min
phaseol|A] Controlo] 65,9£8 8%E H.el Ao v]dle] ot
d Alge} ChondroTE E5F gt A4S Yela
ChondroT7} 7F4 & 55 B0 ™, 4.5 min, phase
ol Control®] 75.5+0.3%% ¥l Zlo|| Hlgte] Grz

25E9} gt A2 ChondroTe fojgt 7442 Jehlgl
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The groups refer to Table V. Values are expressed MeantSD.,
* P{0.05, tP(0.01 compared with control,

100
-~ -~ Control —o— GEH-0.05X —A— DG-0.05X —%— KH-0.05X
—%— WRS-0.05X —{— HB-0.05X —@— ChondroT-0.05X
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S
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<<

0 = :
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Fig, 4-1, Effects of ChondroT and constituent materials (Dosage 0.05X) on aggregation-test of collagen in rabbit blood(Phase-by-phase
summation analysis data).

The groups refer to Table V. Values are expressed Mean®SD.
* P(0.05, tP{0.01 compared with control.
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Fig, 4-2, Effects of ChondroT and constituent materials (Dosage 0.05X) on aggregation-test of collagen in rabbit blood(Original data).
[Left figure]

Tracel : Control, saline treated. Trace2 : 0.05x Lonicerae Folium treated. Trace3 : 0.05x Angelicae Gigantis Radix treated. Trace4
: 0.05x ChondroT

[Right figure]

Tracel : Control, saline treated. Trace2 : 0.05x Osterici Radix treated. Trace3 : 0.05x Clematidis Radix treated. Trace4 : 0.05x
Phellodendri Cortex treated
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The groups refer to Table VI. Values are expressed Mean®SD,
* P{0.05, tP(0.01 compared with control,

100
---m -~ Control —0— GEH-0.1X —A—DG-0.1X —K—KH-0.1X
—— WRS-0.1X —— HB-0.1X —@— ChondroT-0.1X
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Fig. 5-1, Effects of ChondroT and constituent materials (Dosage 0.1X) on aggregation-test of collgen in rabbit blood (Phase-by-phase
summation analysis data).

The groups refer to Table VI. Values are expressed MeantSD.
* P{0.05, TP(0.01 compared with control,
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Fig, 5-2, Effects of ChondroT and constituent materials (Dosage 0.1X) on aggregation-test of collagen in rabbit blood(Original data).
[Left figure]

Tracel @ Control, saline treated., Trace2 : 0.1x Lonicerae Folium treated. Trace3 : 0.1x Angelicae Gigantis Radix treated. Trace4 :
0.1x ChondroT

[Right figure]

Tracel : Control, saline treated, Trace2 : 0.1x Osterici Radix treated, Trace3 : 0,1x Clematidis Radix treated, Trace4 : 0.1x
Phellodendri Cortex treated
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Table VI, Changes on the Aggregation-test of Collagen after Table VII, Changes on the Aggregation-test of Collagen after
ChondroT and Constituent Materials (Dosage 0.1X) in Rabbit ChondroT and Constituent Materials (Dosage 0.2X) in Rabbit
Blood Blood
Aggregation Rate (%) Aggregation Rate (%)
Group Group

1.5 min, phase 3.5 min. phase 4.5 min, phase 1.5 min, phase 3.5 min, phase 4.5 min, phase
Control 5.5+11.1 65.918.8 75.5+0.3 Control 6.4%+12.1 61,0+7.2 69.6£0.6
GEH -1.0+3.0 18.6%13.6** 39.0£0, 7+ GEH 0,222 13.3£9 2% 31,3+1,.8*
DG 0.7£0.6 26.1£18.8* 50.0%0.4* DG 0.740.4 16.2+14.3* 37.440.7
KH 0.1+1.7 34,2417, 1% 55.2+0.6* KH -0.312.6 14,6112 4* 36.0%1,3**
WRS 0.24+0.5 44,81+16.9* 63.310.3"* WRS -0.0£0.9 39.4%11 4% 52,240,3*
HB 0.5%0.4 16.0£19.7* 51.8%1 4* HB 0.4%0.5 4.9+12. 1% 36.042,1%
CondroT 1.5%1.1 14.5£18 4* 48,711, 7" CondroT 1.0£0.6 7.5E11. 7% 35,9142 5%
11, ChondroTE 23K Lonicerae Folium, GEH)A|E Tt The groups refer to Table VII. Values are expressed Mean®SD.

* P(0.05, TP(0.01 compared with control,

SO R Yhe S HOTKTable VI, Fig. 5-1, 5-2).
. Aggregation Rate (%)
TOu
3) 02x =FO| ChondroT & 2t A2 2 ¥ 5 i, e 45 min o A5 min, mhre
ol oz 2El Aol sz olA Chond Control 2.6+55.6 61.1+12.5 75.1%1.1
ollagen© & A= Al 0.2x&50x4 C T
1 7} ; ] mﬁ 3 ) onere GEH 1.0+0.6 -3.653.4% 6.1£1.2"
1 Q 51O S O =S - .
9 7t ael ARE 989 DS SF A 35 mn Ced e
A AlEe} ChondroTeE BT foldt g UehlilaL WRS 1.0+0.5 25.5+15.5%  44,6:0,9%
ChondroT:= & (Phellodendri Cortex HB)A|E Th&-0 2 HB 20.4%0.2 3,148 8" 18.8+0. 6
7V vre 58 B2, 4.5 min, phasedA] Control CondroT 1.040.5 4 8+4 5% 10,342, 8%
°] 09.610.6%F Kl e vlate] Tdrs BT} uigt
A& ChondroTE #28 TH4E YeR$aL, ChondroT
100
---m-- Control —o— GEH-0.2X —A—DG-0.2X —— KHH0.2X
—%—WRS-0.2X —O— HB-0.2X —@— ChondroT-0.2X

*%

40

20

Aggreation Rate of Collagen (%)

0.0 ! 3{0 45 (minute)

Fig, 6-1, Effects of ChondroT and constituent materials (Dosage 0.2X) on aggregation-test of collagen in rabbit blood(Phase-by-phase
summation analysis data).
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The groups refer to Table VII. Values are expressed Mean®SD.

* P(0.05, TP(0.01 compared with control,
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Fig, 6-2, Effects of ChondroT and constituent materials (Dosage 0.2X) on aggregation-test of collagen in rabbit blood(Original data).

[Left figure]

Tracel : Control, saline treated, Trace2 :
0.2x ChondroT

[Right figure]

Tracel : Control, saline treated, Trace2 :
Phellodendri Cortex treated
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0.2x Clematidis Radix treated, Trace4 : 0.2x
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DRF and Single Dose Oral Toxicity Study of ChondroT in Rat

Yong-Ha Lim, K.M.D., Ji-Won Jeong, K.M.D., Sun-Gil Kim, K.M.D., Ji-Hoon Kim, K.M.D,,

Seon-Jong Kim, K.M.D,

Department of Rehabilitation Medicine of korean medicime, College of Korean Medicine, Dongshin University
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Objectives The purpose of this experiment is to evaluate 4 weeks DRF (Dose Rate
Finding) and single oral dose toxicity of ChondroT in rats,

Methods In 4-week DRF, male and female Sprague-Dawely rats were treated with
ChondroT at oral dose of 0, 500, 1000, and 2000 mg/kg. clinical signs, body weight, food

consumption, necropsy findings, organ weight, hematological and blood-chemical param-
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eters, and histological findings were monitored for 4 weeks,
Also, after single oral administration of ChondroT, mortality, clinical signs, body weight, and
necropsy findings were minitored for 2 weeks.

Results In 4-week DRF and single dose oral toxicity study of ChondroT in sprague-Dawley
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rats, ChondroT did not exhibit any toxicity under the study conditions employed,
Conclusions The results suggested a no-observed adverse effects level (NOAEL) was
over 2,000 mg/kg/day in SD rats after oral administration, this study could be used as basic
study of the repeated dose 13-week oral toxicity study of ChondroT, (J Korean Med
Rehabil 2018;28(2):61-72)

Key words ChondroT, Dose Rate Finding, Single Dose Toxicity.
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ChondroT Wi #Eo] +58 sk =ollx
bio-informatics 7] -& &-gate] AW ik, GHIE,
B, AR, FARS 64443 HIER AT 250l

o] A4 ChondroTE FEidMRFEkETE FHE Y A
a7 £ Aduvant® §E® GF4 B
zrudoi] §aAe A9’ collagenaseZ.
H WY sERdA ol F ol gk F|oue-S
2A7)3 GEA APelETRl S Al
3t MIA(Monosodium-lodoacetate) 2 =% TG =
Erd Ao FSA A|ETIRI(TNF-a, IL-B, IL-6)
o] S JAIBtHL, ZHF(paw edema)o] FHAS}aL,
zAe|skE Aol 9F BE Eaph A

ghoke Aol EAlsh= TR 55, A&, ¥E 59
HAdoA 71et dAEE wo| ARgEHolA gk 52

O O~ o=
gk Bdo] e 2Fe] AHEE FHE 7 AN
ook 79l dufjel] Hgh Hgto] A =]7] wiwol 7}
-8l d Bt Aol &k AFE ks
Qs gl Folnh”,

AEookERbdA aLA] “efekETe] FHAAAIETIE
w2} ChondroTe] FH FE49 54 vH-&-& H71st
il o] §FE AR sl GLp 9
A71olA 477 WHEA T Fofste] e, st
Ax, daAsiets AL, Wzt i 55 A9

ol g

o=
shelom, B3] A7 ol BYABS APste] APE,
g, AT L PP B ANA 54w
2 Whstel wE AT Fol 2YNPL AT ol

Table I. Group Seperation of DRF

AIE A0l Harshk= Hpoldt,
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1)
1) 4% DR
A8 SD(Sprague Dawley) Ratg ©o]&3}3ioH, &
o Al dd E 55 5 3 20 vk, 943 20 R 6
9 rat2 AT A 2103 g - 2229 g / UA
150.3 g - 172.5 g °|t}. FAR] BdSFTE A3t
o] ChondroT¢] ¢ % 0 mg/kg(Gl), 500 mg/kg(G2),
1,000 mg/kg(G3) % 2,000 mg/kg(G4HE ZA|EHIT}
(Table 1),

(2) £re| d+15F0] S2E SHA™

282 SD(Sprague Dawley) ratZ o|-83}9j o, Fo
Al B FE e A 20mke], A 20Wke] 67
rat® FH) AU F2 1588 g - 177.7 g / A
130.8 g — 152.2 gol3lek. F-&AR] HadSFR+TE AR8ste]
ChondroT®] %o % 0 mg/kg(Gl), 500 mg/kg(G2),
1,000 mg/kg(G3) % 2000 mg/kg(GHE ZAEHITH
(Table 1II).

B e SERSHAE 2015-01-2008E A13023
$(2015-01-20, 45707 2 AFsEl Hek HENY
2013-07-308 A119875.(2013-07-30, LE7RAD)]el =

=

Groups Sex Number Number of Injection volume Injection liquid measure Iniection toute
e animals (mg/kg B.W.) (ml/kg B.W.) )
male 1101 - 1105 5
G1 0 10
female 2101 - 2105 5
male 1201 - 1205 5
G2 500 10
female 2201 - 2205 5
oral
male 1301 - 1305 5
G3 1,000 10
female 2301 - 2305 5
male 1401 - 1405 5
G4 2,000 10
female 2401 - 2405 5

G1: control group, G2-G4: injected ChondroT group. Four different dosages of ChondroT were orally administered in this study
respectively(G1:0 mg/kg, G2:500 mg/kg, G3:1,000 mg/kg G4:2,000 mg/kg).
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Table II, Group Seperation of Single Dose Oral Toxicity

Sxeies Sex Number Number of Injection volume Injection liquid measure Triesion reuie
animals (mg/kg B.W.) (ml/kg B.W.)
male 1101 - 1105 5
Gl 0 10
female 2101 - 2105 5
male 1201 - 1205 5
G2 - 500 10
female 2201 - 2205 5
oral
male 1301 - 1305 5
G3 X 1,000 10
female 2301 - 2305 5
male 1401 - 1405 5
G4 2,000 10
female 2401 - 2405 5

G1: control group, G2-G4: injected ChondroT group. Four different dosages of ChondroT were orally administered in this study
respectively(G1:0 mg/kg, G2:500 mg/kg, G3:1,000 mg/kg G4:2,000 mg/kg).

Table III, Composition of ChondroT

Latin name Scientific name
Osterici Radlix
Lonicerae Folium
Angelicae Gigantis Radlix Angelica gigas Nakai
Clematidlis Radix

Phellodendri Cortex

Ostericum koreanum Maximowicz

Lonicera japonica Thunberg

Clematis manshurica Ruprecht

Phellodendrom amurense Ruprecht

Family Rate Source
Umbelliterae 6 Korea
Caprifoliaceae 4 China
Umbelliterae 4 Korea
Ranunculaceae 4 China
Rutaceae 3 China

Agk Ahgh=sieg ARATd skee] sEaEd
3ol oJal %21EJrH45 DRF IAC-2015-0501, ©+3]%4

Al 1AC-2015-0797).
2) ARE

Stainless steel cage (310Wx500DX200H)mmel| H &
(205 - 21.7) C, AEE (50.4-64.6)%, 71315 (10
—20)3|/h, ZHF7], B2 12 A)ZH08:00-20:00) ¥Z
12 AJZH20:00 —08:00), F%(150-300)LuxZS 4] 3}
), Alg+= AR EirE Rodent Diet 20 5053 [Labdiet,
USALE, &5+ RIOTE A A3 AlZch

o ri

a5 Ik T
gtom & = p:]. =2, _,,]E:MJ ghlog LA A
ARANARE7IRE: AEL2HE 367ie)olt. & Ad
Aol BAFRAEAEDE A
5% 500 mg/kg, 1,000 mg/kg
9 2000 mg/kg FEE FABHITE. ChondroTe] =W+

AL o9} BTtH(Table 1D,

MO oRERIAA a1
=73t A BT Fo
%kOJ 2,000 mg/kgS -4
Zgate] 1,000 mg/kgs
0 Z}zy At thx
ol *l ‘é.%é_‘ ‘I‘OE]T':I“’]' % 15 Aol HPAE Fo

B A /\13%2‘:} Folgk 8

m
=
mlm 1n
N
HU offo

EojA] zAH AJHEAL 2oj3)7] A Shaking 3+ &

FaGE FAP|E o838t oA =S A

2 9ol 2 Fofetdltt. 7 /A, 1 /YR Sk 4

FE Foltgitt. ol A 71 A2el AT ATE ]
Fo 7 Foldekml/kg B.W.)<S AXeReict.

sonde&

b Al

2) T3 FFF0 S

2 Alde] AREH TRk 2FofekEbdA] 1A
= “oJekEEe HAAAETIE o Ak 18 Fol
< 2,000 mg/kg B.W. 2 AAS}a FHIE 2= 3} 1,000

L]

Jat
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9 500 mg/kg B.W. O 2 85 T} A-85F FolT
o2 Z¥zt A3 YR te 2 BA 0l A SH
8 ol gEToZ T AT Foig sonded

Az g FAPIE ol8ste] ol 13] Al Fofatalct.

1) 4% DRF
(1) s
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rlo
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M
M
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(3) Al AF(2H
A FES Tl AN A, B A F 45 F2L
7U7F 138 ZA ot e AleE sk &

1514
Fozk o]&d ke &A3le] I xfo]& cage

Fo] F8 A AEFEE Isofluranes o]-831] Av}3]
AA AN L AL AR TR, Al Y BE Al (external
surface & all orifices), 5 74 (cranial cavity), §7& 2
Eeo] BE A7|(thoracic and abdominal & their con-
tents) o] thake] 24 HARE AAlSHIT

( ) XI—leEI:

B A BE E2o tlsle] A4S (SARTORIUS Korea)
< o]gste] ofef Al Wit T AL, EAA|
ol gk 7S e A=k 2971 9l
© A7NOE FAE EER Al FAE ik A

seict.
©) Btz 214
BE 52 thalo] 27 Wol oF 18412 ol AA

ANBEES Isofluraned ©]-83te] 4wk 231 %, B
o el Askct, ARG W 5 oF 2 nle] Wele
EDTA7} &% CBC bottle(EDTA 2k, BD vacutainer) |
Z|5le] JHEXA7] (ADVIA 120E, Siemens, U.S.A)E o]
8ot o] FEES SAskaL ddga *17*«1 =7
& AE3F & vacutainer(ONC Sodium citrate, BD vacu-
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tainer)oll F&te] Y FLNEE] (3000 rpm, 4T 1083}
o] A2 IS PA-GILFA7](ACL 7000, Instrumentation
Labratory, U.S.A)E o]&3}e] ZA3}t}

(7) SoHAiBISHE ZAA}

& QAziAet g agiatel Mg
HE AlQfgt vprA]o] EHE HeA ST th
2] Ba] (3,000 rpm, 105)5+e] AL sl T AYsjsl
217] (TBA-120FR, TOSHIBA, Japan)E o]-§3}e] =743}
ATt

(8) I:HEPUEI%I-I-I 74)\|.

HE FES AR OeY A2 FE3 9S 10
% neutral buffered formalin®l] 14&}aL, 1
18H2 Bouin o], SFH(EIEIRISH)E Davidson
oHof| 17gatoict, tizw B g Fodwte] BE A
& gidez gd 7] F 34 v, A A, S

)

el €% - sebngE, 240 sleb T, wh

N8t 3ol

Erﬁru?&

Y
o

]2
o=

.{

3}e] Hematoxylin & Eosin (H&E) 941 AlA] 0}9/3\‘:}(*).
AA AR T, o] g7
% neutral buffered formalin®l] XHE3}JT,

9 SAMz

xﬂ? /\]'E_HH a—.?—ﬂ'@ 7‘:4'A]_ ?_SﬂoﬂAgil_é‘]-X'] 74/\]_ ol
715l Azl thelir] spssEAl Z2=13(Ver, 19.0)
< o83t TARNS 53’5}0113} A, ke FEEE
B71sE7] 2180 Levene's testE 57883F 3, One way ANOVA
(et AT 7 AR HOE IS,

- Z2H Y 24 A7) - 2He

2) tiE| 27T B SHAIY

2 22 A, AR5 Fol A A7,
14

Lol 243

B ARk AF vlolE ol e sPss(ver 19.0)F )
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M

2AWS o]8ste] FAAEE 3Fth WA, Levene’s
A AARS FP39a, ©lF, one way

53 %
ANOVA AHE: 5334l ARG A, -5 RE Folrdd tzzh

l

testE &

A 4 74
a5 »»»
A A S FEE, o - BE FolelM A
1, 43 DRF =2 Folel AdE e dEEA| sk
1) AlSE o 2B 5 WIS
ARA7IRE EE & - BE AT AFEE Fo Ao 8 ATl SAE, A B A Rl
2 % APEEE B ol B skt B, tizel] vlsl] SAsH o frelHl Wshe wE
. . ] @ASktH(Table IV, Table V).
2) HStz
SoHSIA ZHA
AFEA A - 5 WE Folgol] izt s O oo et
o] frej2lel Fol= A ShiehFig, 1, Fig. 2. Folsra Abas, 57 FolEel A, izl H]

——Gi (0 mgfkg) G2 (500 mg/kg)
0 G (0mglkg)  —— G (2000 mgfig)
450
00
o B0
£ W
‘D
= 50
=
B
an}
150
100
50
i Fig. 1. Body weights of male rats.
0 1 2 3 4 Gl:control, G2:500, G3:1,000, G4:2,000 mg/kg
Weeks ChondroT administration,
i ——G1 (0 mg/kg) +—G2 (500 mg/kg)
——G3 (1000 mg/fkg)  —e—G4 (2000 mg/kg)
]
0 : :
3-3 & e —— j
‘.g" 200 - b4
g M’
= 150
=
[=]
@
100
50
0 Fig. 2, Body weights of female rats.
0 ' § : Gl:control, G2:500, G3:1,000, G4:2,000 mg/kg
Weeks ChondroT admmlstratlon,
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Ratoll4] ChondroT¢] DRF ¥ ©h3]=A] A|H J.

3 BAgH R oAl Hal= HEER] eigkal, I 2. T3] ATF0] 2EHH ZMAIH
Foldte] 749, MCHC &H50] A&3F FojrtolA tx
o H3] A2l F717t BEEATHP(0.05)(Table \/1)

st PAbET, 57 L 4R ol mie|

A, izl m)s) EAlsH R o149 Wske B

%) @Skeh(Table VI, Table VIID), BEsgel AFSA A3, PR Fokwat $YA)
gzl Bdde AF Zp =,

£ 5
e

T B el wEE AL e e BT
A7ke] AR GE (medullary cyst)7F G IA 1 &7k BEEFES] F4 2085, Folol #dd opdride
WAEAL, L85 Fofrte] A, o] FHs dSAE =R ekekti(Table X).

Z& (subpleural inflammatory cell infiltration)©] =71 9l|
A1 E7t FEE A Table 1X).

Table IX, Histopathological Findings of Rats

Male Female
Organs Number of animals Histopathological findings
G1 G4 Gl G4
Liver b) NAD 5 5 5 b)
NAD 5 5 4 5
Kidne 5 . -
y Medullary cyst 0 0 1 0
-Present
Heart 5 NAD 5 5 5 5
NAD 5 4 5 5
Lung 5 . e
(bronchus) Subpleural inflammatory cell infiltration 0 1 0 0
-Minimal, multifocal
Spleen 5 NAD 5 5 5 5
NAD : no appreciable disease.
Gl:control, G4:2,000 mg/kg ChondroT administration,
Table X, Necropsy Findings
Group
(mg/kg B.W.)
Findings G1 G2 G3 G4
(0) (500) (1,000) (2,000)
Male Female Male Female Male Female Male Female
Number of animals 5 5 5 5 5 5 5 5
External findings No gross findings 5 5 5 5 5 b) b) 5
Internal findings No gross findings 5 5 5 5 5 b) b) 5

Gl:control, G2:500, G3:1,000, G4:2,000 mg/kg ChondroT administration,
B.W : Body Weight
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) Aolstoll= acetaminophen(APAP) & NSAIDs
Ade] 2 B A8 711 oS0l i Ho] =%
Aol AgAz AREE o
1 % APAPE Bol] ARgEE XF H 44 ABRAR
S0 APAPYY| =% d A9 ATPR A9} m|EZ
ole] o Qe AFIt £AEn, 1) AT
o] W=w @A) vF FPTE dEoq APAPE
A SR APAPZ} A9l QhashA A
5}—7 EAYAIEEES] ol BA 7R AS dode= &
el Qslog geld it

u)E| o= FARNSAID)E APAPS] wlai 5
ZAlo] B} Fo} B2, £} 2 FHAA| £3) A}
455, Cox-13 Cox28 405 FAl JAgte =y 7]
SEA, PR 9T 4, 04, A% 7P Ak, 4
W 54 Bo| RAgEel ZHHw Io Coxldt
Cox-25 “&2l9l A= NSAIDS] tijbdlo R e A
g4 Cox-2 AAAe] ¢ F2-& A7 BAlE @A
A7)l AMg A ST 23t AEw PGl et
=gho] 73] A7|E T o,

Tramadol FF274A0 2H8sk= &971%e] giE
AR Fo5 9 5555 F=2 ARS-Hr} Tramadol
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triamcinolone acetonide$} 22 2H 2o|= AA=" ™
ANE2ZRY ISl 22 fElE At ot
d 2 Ze BaE 93t A7, shAnt AHRel=
AGe] okas A7IRE Fo 3 HAE 7 F YR &
Aol AltE g3 wel 24| 93x ¥ IHEE
Ao}t e Azt Ag-S Fukey,

ChondroT:= Wi B 28 Stmmik” xaoln
bio-informatics 7|%”, AEajdradAs? =mwud 2
e B STIA FRAIGES, SEAE, W, R,
R HAske Aog A B FE57 Sl
93l ChondroTe] SFHAS Hrlsla WHE Fo k9]
SAREE o837 3] GLP QI57]He fgste] o]
/\1?540 stgg]- 1‘4—

ChondroTe] TS AWHEW EEE wimzEmsr
i k= 2Hg-0] Qo] Fol WA o] Hojx] o=
el 79 Bde] 5 dogA Hed oluf i
280 2 g AAstY S5 AL, FEEAE e
BE dEoen wde B ot kEe T -
o] Kbt ke o] ol Itk Qokoly #
ALK IES] FHEAN 259 Al o5 F3t
TP, SRS AR, AR, REAS] F%o] g
of EMEIER 2 BE ol KiES Alofjshztl] E7bH o]
;qﬁl) A}, B HE23) dko] B2 9wy 1 m)i 7k
Zol FRA ARSER QIO @S IR, @
1HEe] &5l lof Mk, BEHHAFH 5o SE
A== Qo] ﬂ‘q IR HAWRE, EUAA o
Foo® Mmoo B Mkl ko) 1S wahe] #ran
%] Qofo| %u}”. e EEAle B9 SEAAR
Fof st9s wjEct TNF-a, IL-1B8, PGE: A& <]
Hog FaAle A Fds 8-S she A7 g
waght Qo e Ao Aol Ehyt eAEe
TS Ak BATF o] Eimbs FEE 5o W
ol g T} g0l YFHYT. aaE =T
HE F Adol|xwt A W TNF-a, IL-1B, PGE:Z
SHlshs adrt dFE vk 9o

2F o oREOAA] 3] “olekESe] EAAEE|
w2} ChondroTe] 45d Fradel =4 g2 Bt
o] S5 8] Sl & - oratel] @3] 45

ks A Fo] Al Yehbes A 54 9heES 7L
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Ratoll4] ChondroTe] DRF & ©@3]=A Alg Jl

g Aol ] ARSE AL Qlo AelEkeict. o=,
S00(A-8=), 1,000(5-83), 2,000(3-8F) mg/kg
o] &5 477 WEAT FANRANE ATeE, &
WL AL, s A, Wz A
gstion, o3 AT Fof SN AbdE, 9

BPIR fie] Aol BAEo] AREA Folo] ol
sk opd Zleg AlmHt w3k, =AWt Al
Az}, 7 w8 Folrolr B el Fus o
ME #& (subpleural inflammatory cell infiltration) 24
= T A, S&F AT vlaste] W] A
g NI} wokste] Al & Fofol] o3k w3t
ofd Ao AEEH. o]9], A thxTellx #F
AAe] AR JFE (medullary cyst)Q] A7 Ak
e FEoE AREI.

3] B Fof & SR o -
x= A, &, LE&F T AFEE Fol=
PR RS WA gkl oA
7h 2288 AR YA kel = Al
o wg S dEEA ik

o] AxE HHS uf ChondroT 0, 500, 1,000 &
2,000 mg/kge] BFo = ©@3] Y 4 F31 vhE A Fo
Al ARER Fofeh ddd SA4d8HH<l Wsh) BEEA|
Ao g BE=ARE (NOAEL : No Observed Adverse
Effect Level) 2,000 mg/kg/day o]dolH, B4 A=
fle 2o AlRERlth olef 2 Avhs 55 1351
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ChondroTol] theh DRF 9 ©3]37-Fo 49X dS

2B Y8l SDA| ratE ARgSte] 21EJekE kA
TA] “efoREEe] HAAE7IE ] w2000 mg/kg B.W
feS Huggow HAs FHE 2 2 Fo| 1000
9 500 mg/kg BW &0 dAsto] of - & 2zt
AT 2o T 323t 49} DRF 2 ©3|AFE A] Al

2 Folel dE BT to] AHA djtern

2 ko] AAJEES o) - 4= B 2000 mg/kg B.W o]
o3 AFHA, ol we}, 135 WHEATR 5444
Fo] gak2 0, 500, 1000, & 2000 mg/kg] o2 Al
A=
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Acupuncture for Upper Extremity Peripheral Nerve Injury: A Systematic
Review

Young-Jun Kim, K,M,D,*’*, Tae-Ryeong Kim, K,M,D,*, Chang-Hoon Woo, K.M.D,, Ph,D,*,
Byung-Cheul Shin, KM.D,, Ph.D, *

Department of Korean Medicine, The Graduate School of Pusan National University*, Department of Rehabilitation Medicine of
Korean Medicine, College of Korean Medicine, Daegu Haany UniversityT, Department of Rehabilitation Medicine of Korean
Medicine, Korean Medicine Hospital, Pusan National Universityi, Third Division of Clinical Medicine, School of Korean Medicine,
Pusan National University§

Objectives The purpose of this study is to systematically explore the effects and safety of
acupuncture treatment for upper extremity peripheral nerve injury and to review the meth-
odology of clinical trials,
Methods We searched 9 electronic databases(3 international, 1 Chinese, 5 Korean) in-
cluding English, Korean and Chinese, up to December 2017 for randomized controlled tri-
als which evaluated the effects of the acupuncture in patients with upper extremity periph-
eral nerve injury, We abstracted the designs of the randomized clinical trials and the meth-
RECEIVED Mar 19, 2018 od of acupuncture treatment according to the Standards for Reporting Interventions in
ACCEPTED Mar 29, 2018 Clinical Trials of Acupuncture(STRICTA).
CORRESPONDING TO IResuIIts A total of 8 papers vyere reviewed, All randomized clinical trials \{vere con.ducted
Byung-Cheul Shin, Professor in China, Of them, five studies(62.5%) were electro-acupuncture as intervention, All
Department of Rehabilitation Medicine  r@ndomized clinical trials reported favorable effects of acupuncture treatments compared

of Korean Medicine, Pusan National to baseline or control group with outcomes of efficacy rate, However risk of bias seemed
University Korean Medicine Hospital, high. LI4, LI11, SI3, PC3, PC6 were most frequently used for acupoints to treat upper ex-
20, Geumo-ro, Mulgeum-eup, tremity peripheral nerve injury,

Yangsan, 50612, Korea Conclusions These results suggest that it is recommended to develop more detailed report-

ing standards for acupuncture treatment method, In the future, well designed randomized clin-
ical trials which evaluate the effects and safety of acupuncture treatment for upper extremity pe-
ripheral nerve injury is highly needed. (J Korean Med Rehabil 2018;28(2):73-82)
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E-mail drshinbc@pusan.ac kr
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FxA7e] 42 ghofat o 2= wit Aol W

= L 15X
F2 B 5 e, ol Waks 52 i, <A
7} FEA0 ASe EEor FEE 5 9o, 17
oldo] Fo S wie fiik, sHRIQ] WAHE, A S}
AroPdol F8 IRl A MK, Il A= B

o] MFoA olald & gty ol F& mIEiRe] R
2 Q3 7187 Aol vty QASHE, &5, 7S, IF
o] ko] A7)E= Aoz B o’
DxAAEge] Aae A HELQ A &=
Ao 2 U 4 e, A 352 7hsAde] e
Edeld, FEHoR 3Eo] Bl slos ftt
739 BEA g7} o FolA|aL ey, o] BEH
of oA HFAE, IR, AR, FUAFE, F
2 Bl dejsd Ak fEsiche ol SRt
ololzlon, sel olate] el Bv} thrig A

At Ao, o] F AEARE 71 EAL FAY=

forr oox o

WA O PO

ot

A7) 7 3 AR tid HHE ol
IR} Q] AFAERANEE A A EE A8g A9
F2Rful AN Z 3T (randomized clinical trials: RCT)
o thste] AAA zs FPFro RN 1 FIE Uoti
I FeAge] ARIAE AAetaal FPEAe

];H}b]-jl]- Hc}lﬂ MMM
1. CIO|E{H[0|A AEH 31 ZAH

2017 129704 = elell &3 BE =55 Ad
o2 39}, Cochrane Library(www.,cochranelibrar
y.com), Web of Science(webotknowledge,com), Pubm
ed(www.pubmed.com), Chinese Academic Journals(CA
J; www.cnki,net), H%-2]sF 1 EEI(OASIS; oasis.kiom,
re kr), #87|&8}FS|nlS(KISTI; society. kisti, re, kr), KISS
(kiss. kstudy,com), =7}28}t7|&A R AE|(NDSL; www.n
dsl.kr), $F=ro|g} = d|o|e|H]o]~(KMBASE; kmbase,
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medric.or.kr)®] 974 22}l dlo[efu|o]ellA] AFAL
ZABE AEAF5E &85 RCTE AT
ol RIS £ol7] S8 A F8 ExAA
olel] A, BHAIE TEEHA 9L WA peripheral
nerve injury)o|2h= AMolE Eget o, AAE HA|
S ERIsHY Ao WRAIEENNRE Agselnt.
73222 pubmed$} Cochrane Library, Web of Science
ollA [(“peripheral nerve injury” OR “radial nerve injury”
OR “median nerve injury’” OR “ulnar nerve injury’ or
"axillary nerve injury") AND acupuncturelE ARESFIC)
CAJINME [(SU="FEHEE 107 or SU="FEmLt il or
SU="IEHiZE i)' or SU='RiZEHi ' or SU='fifiZt
7)) and SU="EI'1e] HA2E ALgste] Fol8t, FoF
st Ao dgte] 4| 7H|ae] WellA Cross-Language
Search® 7AA3}IC}, OASIS, KISTI, KISS, NDSL, KMBASE
oM Uz peripheral nerve injury)”, “QF2]
73¢=¢(radial nerve injury)”, “BEA17d$FHmedian nerve
injury)”, “21&2174<=*H(ulnar nerve injury)”, “H}r1 L=
Faxillary nerve injury)®} “F(acupuncture)’ & Z3}5}o]
Z} loejulo] 29| fofel] BHA ARgSte] 2017 12¢7}
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2, MEY
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A e Al 38 gE Ak o7 T8

2 Aelrts RCT BIER 13 F71E $181e] Cochrane
Risk of Bias” (RoB)ol| W& 67]e] A5 aH2-g =2ig 7
ATAHYIK, TRK)7} ERlshict. BE aae] Hrke
AE Aol AR T o] BAE A <
O BIQlaL, H7RA} 2be] o 7o) BUX|The A
23 Al=ele} tiEo] A 30] e A7Asle] EES
3 Fefateict.

3) lole F=

B AT T AhAe] gus BAselt 2 WA
= O] AL sleke] oy

B AR 3 tiE, b B AvE 2RI
T AR FAexge] AR A9EAAL Standards
for Reporting Interventions in Controlled Trials of
Acupuncture(STRICTA)” % 241438, A2 Zlo], S7mk
S, ASFH, FRARE, el G, AR3E, ARARL,
AR o] ol skl di7 W8-S A
B3 X3 RCTAN HSARE op7]d 748 &2 &
HEEdd el d9E ARE FE33h

Ee AT D3t B FARe G okl
oJaiA], A} Zho] o)EE wWsrel A 1w o3 % (Relative

Risk; RR), 938 W21 739 378 vtk Standardized
Mean Difference; SMD)2} 95% A1Z]7-7HConfidence
Interval; CI)2 Cochrane Collaboration software [Review
Manager(RevMan) Version 5.3 for Windows, Copenhagen:
The Nordic Cochrane Centre]lZ o]-g3s}e] AlXlkslar Az

283l U3 FE S (efficacy rate)S VAR
AREBEAL U710, o]E o]&3te] e} BAE AAJst
ek, =& sto] AlF AT Higgins I TAFE &
ATE 7] FA=s FAA olEdo] ERIFA| S
-, 7t el thekst RES elste] WY &
#(Random effect Model) & A}g3}te] =3t

= viek $4E Agstglon], 289 A7k SUG F
_g_
=

(
==

b o

7‘_:3}_31}»»»
1, A=z M

2017 129714 97lje] ujelElwo]ellx] 7] A
WS Bl F 23099] =] REEUL, SEAA F
1850 3= o)8 o s 1AHo s 7t =75
o] AEF} 252 ALt APz dFes =&
23 Ay} 1899 =Fo] EEon =R YES
E gHste] AE ARE B HFHow sHo =i
190] BA didell EFHACKEIG. 1).

d
filo

A74% 8He] =it T ZAF(electro-acupuncture)
ATE F 5HUG2.5%) 02 HHk oS ApAskgloH, 1
2] 4271%l(manual acupuncture), W3}z, T3S 83+
AT7F 2 134 ST AAl = 8% Felld I
GE SAE AR ATE 1912.5%) 9l B, v
A e AFelMe A3, AR, &5 5 HY
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Fig. 1, A flowchart of selection
process.
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Table I, Characteristics of Articles of Acupuncture Treatment for Upper Extremity Peripheral Nerve Injury

Author Numl')er of Intervention Control Adverse
(year) subjects group group Results events
Y Total(int/cont)
. 1
D A: PBNT" + "
(zocl)gl)g”’ 55(30/25) R B: RT 1. Efficacy rate: p<0.05 Not mentioned
Han . I R 1. Basic function: p<0.05
2011)? 60(30/30) A: MA B: IT 2. Efficacy rate: p{0.05 None
Hao = . e ' . )
(2002)" 3015/15) A EA B: IT 1. Efficacy rate: p{0.05 Not mentioned
1. Basic function: p{0.05
Li A CNSP' + B EAT + 2. Hand functlon.scoresi p((?,OS
2012)" 60(30/30) RT" RT 3. Nerve conduction velocity: p{0.05 None
4. Practical function assessment: p¢0.05
5. Nerve electrophysiological efficacy: p{0.05
A EAt B: FA' (local 1. Basic function: p»0.05 Hypersensitivity(strong response
Liu 50(30/29) .(]ia'i( HH5) acupucture 2. Practical function assessment: p»0.05  to painful stimuli) : 21 cases
(2012)" ’ ; }]{T“ point) + 3. Electrophysiology: p»0.05 - 13 cases in intervention group
RT 4. Efficacy rate: p)0.05 - 8 cases in control group
T . . -
Wang Al EA' + R 1. Practical function assessment: p¢0.05 .
2011) 72(39/33) R B: RT 2. Efficacy rate: p(0.05 Not mentioned
1. Basic function: p(0.01
Xiao A E AT . B MAH 2. Practical fur.lcnon asse.ssmenti p<0.05 tAcupuncture needle fainting
(2003)17) 87(28/29/30) RT P— 3. Hand function scores: p<0.05 © 2 cases
4. Nerve conduction velocity: p<0.05 - group not mentioned
5. Efficacy rate: p<0.05
) C oAl
(ZYO‘;?;%S) 70(35/35) » Ellz’[; B 1T 1. Efficacy rater p<0.05 Not mentioned

‘CNSP:Cluster needling of scalp point, TEAZelectro—acupuncture,
' MA:manual acupuncture, ﬂPBNTZplum—bloss.om needle therapy,

#1150 006) 2] ATeA 8F or 60 0] HaE|Q)
o, 28"7(25.00) 9] ATl B7IRES 3L 013
o} AL ZRAVEE S g HedTel A WL4), i
M(LI1L), T2IR(SI3), HIE(PC3), MEI(PCO) 5] HEo]
thR-E| 2 TH(Table 1),

ML
a1
2
a
%
i,
[-'0
ohl -
ol

37} S AR 599 F
HEAT 138, e sold] Bl u}—e— 1

} 877 % 28Nl el ¥
A )N HEo] WS AR E oI

S oY Whe-2 HauEA] gt

AVl Ao ﬂﬂﬂrﬂlz

1[I‘{‘STIherbal steam therapy, §ITIinjeCtion therapy(neutrophic drugs),
RT:rehabilitation training,

3. HIZE <& "ot

Ege sdel ROTe) WEY A9E WA 9
Cochrane Risk of BiasE Z-83F Ayje}l Z}zhe] AH=
Wb B A= Fg 29k 2t

2) e =M 2
1979 ATolN] BEE o8 njEA

o] 7%exlo] glof Wiy BIEY 913 Reow B
o Ed, the 1Yy A7 $Ee Yeeds ol

o9 H]—lﬂ—]
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1 9] ATES WEEA Lol BE Uge AT
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3) 917 HOIKL, YTl ChEt £k

8o AT W A S A7 e Erhge
Whsstha ARsel NEY 89S B WYst

-~ | Random sequence generation (selection bias)
-3 | Blinding of outcome assessment (detection bias)

~ . . - | Allocation concealment (selection bias)

. . . . . . . . Blinding of participants and personnel (performance bias)
)
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Dong 2013 ?
Han 2011 | (2

Hao 2002 | ' ? ?
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Xiao 2003 | 2 |7
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Fig. 2. Risk of bias summary.
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6) Mes =3
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ovg uE ggo] Weow stk YuiA 41
o) Ao Zreg sielo] kv HEd A9
o] ‘a3t

7) 3 2| HIEH

WE AT F7h WEY sl B oAt 9
o1} nEe] AFe] o= AEAA BrHE v SR
Auk g A9} gl BaAR Frhsel

4. x|B2 g3}

EA+RT RT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Wang 2011 39 39 27 33 76.9% 1.22 [1.03, 1.44)
Xiao 2003 18 28 12 30 231% 1.61[0.96, 2.70]
Total (95% ClI) 67 63 100.0% 1.30 [0.98, 1.72]
Total events 57 39

Heterogeneity: Tau® = 0.02; Chi* = 1.51, df =1 (P =0.22); I* = 34%
Test for overall effect: Z = 1.83 (P = 0.07)

0.01 0.1 1 10 100
Favours [experimental] Favours [control]

Fig, 3. Meta analysis outcome of efficacy rate between EA+RT and RT.
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Comparative Effectiveness of Hwangryunhaedok-tang Pharmacopuncture,
Essential Bee Venom Pharmacopuncture and Jungsongouhyul
Pharmacopuncture for Cervical Pain caused by Traffic Accidents:

A Retrospective Observational Study

Young-Jun Kim, K,M,D,*’+, Tae-Ryeong Kim, K,M,D,*, Chang-Hoon Woo, K.M.D,, Ph,D,*,
Byung-Cheul Shin, KMD,, Ph.D,"*

Department of Korean Medicine, The Graduate School of Pusan National University*, Department of Rehabilitation Medicine of
Korean Medicine, College of Korean Medicine, Daegu Haany University ', Department of Rehabilitation Medicine of Korean
Medicine, Korean Medicine Hospital, Pusan National Universityf, Third Division of Clinical Medicine, School of Korean Medicine,
Pusan National University§

Objectives The purpose of this study is to compare the effectiveness of Hwangryunhaedok-tang

Pharmacopuncture, Bee Venom Pharmacopuncture and Jungsongouhyul Pharmacopuncture

on cervical pain caused by traffic accident retrospectively.

Methods The retrospective observational chart review was conducted to 52 cases of
RECEIVED Mar 17,2018 traffic accident patients who had admitted to Daegu haany University Pohang Korean
REVISED ~ Mar 29, 2018 Hospital from December 1st, 2015 to May 31th, 2017,
ACCEPTED Apr 2, 2018 The patients were classified into three groups by which pharmacopuncture was used as
CORRESPONDING TO Hwangryunhaedoktang pharmacopuncture treatment group, bee venom pharmacopgncture
Byung-Cheul Shin, Professor treatment group and Jungsongouhyul pharmacopuncture treatment group. Additionally,
Department of Rehabilitation Medicine  outcomes should include Neck disability index(NDI) and patient's global assessment(PGA)

of Korean Medicine, Pusan National for evaluate the treatment effects,

University Korean Medicine Hospital, Results Each pharmacopuncture treatment group showed significant decrease of NDI
20, Geumo-ro, Mulgeum-eup, and PGA, But there was no significant difference in NDI and PGA between three groups,
Yangsan, 50612, Korea Conclusions According to the results, we found out that 3 kinds of pharmacopunctures

are considered to be effective and useful for cervical pain patients caused by traffic injury.
Further well designed prospective studies are needed. (J Korean Med Rehabil
2018;28(2):83-89)

TEL  (055)360-5945
FAX  (055) 360-5509
E-mail drshinbc@pusan ac kr

Copyright © 2018 The Society of Key words Traffic injury, Cervical pain, Whiplash injury, Hwangryunhaedoktang pharma-
Korean Medicine Rehabilitation copuncture, Bee venom pharmacopuncture, Jungsongouhyul pharmacopuncture
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Table I, General Characteristics of each Group
Characteristics Group A Group B Group C p-value
Male 7 11 3
Gender 0.080
Female 15 7 9
Age 39.59+11.44 44,11%16,51 37.42+11.84 0.374
Hospitalization period 8.091+2.29 9.44+2 57 8.851+2.88 0.249
NDI (Admission day) 43.68+19.35 44,39+18.53 52.08+17.27 0.428
Values are mean =+ standard deviation (SD) or n.
Group A : Patients treated with Hwangryunhaedoktang Pharmacopuncture
Group B @ Patients treated with Essential Bee Venom Pharmacopuncture
Group C : Patients treated with Jungsongouhyul Pharmacopuncture
Table II, The NDI at Admission and Discharge Day
Group Admission day Discharge day Z p-value
Group A 43.68+19.65 29.68%16.38 -3.201 0.001
Group B 44,39+18.53 34,67%18.57 -2.943 0.003
Group C 52.80+17.27 39.25%13.08 -2.672 0.008
Values are mean * standard deviation (SD).
Group A : Patients treated with Hwangryunhaedoktang Pharmacopuncture
Group B @ Patients treated with Essential Bee Venom Pharmacopuncture
Group C : Patients treated with Jungsongouhyul Pharmacopuncture
Table III, The Change of NDI, PGA by Group
Group A NDI F p-value A PGA X2 p-value
Group A 14,00+16,68 6.231+2.35
Group B 9.72+11.58 0.478 0.623 5.17£1.58 4.516 0.105
Group C 12,83+11.42 5.67+3.03

Values are mean T standard deviation (SD),

Group A @ Patients treated with Hwangryunhaedoktang Pharmacopuncture
Group B @ Patients treated with Essential Bee Venom Pharmacopuncture
Group C : Patients treated with Jungsongouhyul Pharmacopuncture

7, EA] 30.25+13,08% 0% 7
AL 717 NDI A 7 Uehston], ol pl0.05
FFog EARo R 0_41:]3]. x}o]E Hol= Aog 1,}

ERdtH(Table 1I).

3. 2t GroupZt NDI, PGA t

skl Al T el

o} SHARE p)0.05 FFo R

2k H|m py0.05 <

O] FTH(Table III).

7 27t A|mazte] vl glolA] 7k o] NDIsk PGA
o) Wslakel frelat Aolr} YA Belshe). A

o& Ueht QU F $F0] Bt Ao vk
= Ueht
gk xfol& Holx= o= Zo= UEhTh PGA Wsk
L Group A7} 6,23+2.35, Group B7} 5.17+1.58, Group
C7} 5.67+3.03%2 EE oM 5 o] e,
Zow Ueht $AH0R fouldt Fol

]—10E

tiv] B LA NDI 4=%] H3lak
A, Group B 9.72+11,58%, Group Ci= 12.83+11.4273

2 Group AT 14.00+16.68
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Objectives The aim of this study is to investigate the effect of Acupotomy on the pain re-
duction and functional improvement of patients with Acute low back pain,

Methods We studied 60 patients with Acute low back pain with Numeric Rating Scale
(NRS) 5 or higher in admission and had admitted to Department of Korean Medicine
Rehabilitation of Daejeon University from March 1, 2017 to October 31, 2017, 30 patients
had received Acupotomy combined Korean Medicine treatment(such as acupuncture,
moxabustion, herbal medicine, etc) and the other 30 had received Korean Medicine treat-
ment only, The analysis was conducted as a retrospective study which analyzes the pa-
tient's medical records, Statistical analysis was performed using the IBM SPSS Statistics
24 program, We used NRS to evaluate pain reduction, used Range of Motion (ROM) and
Roland Morris Disability Questionnaire (RMDQ) to evaluate function improvement, and used
EuroQol-5 Dimension (EQ-5D) and EuroQol-Visual Analogue Scale (EQ-VAS) to assess
quality of life, Finally, a five-point Likert scale was used to assess treatment satisfaction,
Results The analysis revealed that patients who were treated with Acupotomy showed
statistically significant NRS reduction, improvement of ROM and RMDQ), improvement of
EQ-5D and EQ-VAS and satisfaction compared to those who just recevied Korean
Medicine treatment

Conclusions In conclusion, we found that the Acupotomy showed a positive effect on
pain resolving, functional rehabilitation and quality of life in patients with Acute low back
pain, (J Korean Med Rehabil 2018;28(2):91-104)

Key words Acute low back pain, Acupotomy, NRS, RMDQ, EQ-VAS, Retrospective
study

X E»»» o 34 8% el SHoRE 23 9 QAR
T, 8T o8 BH 8 dF, 857 el a4

w4 a5 Azks uil el ZIdlsk R = g 931 exo] A So| YehiA Hr}.
0e ol St Foz el TR Adgez  AeslelNE a%e) WAl 9919 Sl B THE
T S50l mLE QUL olelx =] 2EYZ, HE oA Ak, B, #5, ﬁf* 5, &, i, B,
BAAQ] 2EHE, 259 o) e i F Sl wel 105 2%o0= BRIy, o & A Bt 1

www. e-jkmr. org 91



53 o R QI3 O Y i Ael= AR ik
e, Zellell SIgh prm i, slele wisiste] Atz &
e P, 278 S5l ek Kol w7
aF daol AT F 5 A,
w4 &5 <t sdele AHHeRs dA "eilT
W, drhe] At 5 I, “a s gl Emke] Ve 8l A
4

Ag7 Pel gat L 197, “ade] dat 2 19750

&l ot

w9 25 Adatel e AEWS MF stolrs
73719 Adge AR ol Ewksl, 3, =elA)
B, 2905419 B8 APt glom” delsela
ok, A, 7, Fu, B AR 53 12 oo] 24 ARS
Algata sick

wH A {38 B 2248 vejsla e 4
AAE A7t 718 82 g skaL a7 <52
WY w28 o] 55 AaAlle AeHos 4
529 ghelste] A& a¥iwt dje) 5% o) FHL
e e Edole & k. @Ak A e
w3 A\ ge] Epol igh v uk 509 7 570 85
FE GET BAARL foldte, o §Ve 2L
3 o) wAE TR BEo 2R/ 239 M
3 =3 sk HeEe walon, o BV HYE T
g AR Algo] fofmls At YEg Hashlrt

ﬁlrr:‘rs}oq 2017»21 3°J‘:’Ei 2017 10%77}2] OOth e}l

OO ehgAZelstrto] it 54 85 =t &
Aol of71E5 Aste] C%‘iliﬁ AR Akt
ARk Ql PR a2 e

RILA e W

F-73}3 Numeric Rating
Scale (NRS), Range of motion (ROM), Roland Morris
Disability Questionnaire (RMDQ), EuroQol-5 Dimension
(EQ-5D), EuroQol Visual Analogue Scale (EQ-VAS)2]
Hels At A3 X5 34 25 g5 849
% A E TlsTidel freldt aHE Bl ol
H1sk= wholot,

92 J Korean Med Rehabil 2018;28(2):91-104

cﬂ:r‘L];H 161 127!_1 HJHHJ » MO

2017 3¢ 195E 20179 10€ 319714 OO gk
O0FHIE Y hAgolstate) Jdste] 54 85 A=
£ Aehke gk & ool 1 F A Al B

S 5 ool 3x} = ©z X5E WY sk
28708} Gr oup A) 41787 =3 A5E APsA &
2. F(0]3} Group B) 70o2 HF3}

A, o) 3 5%, £5/1, 49 3, BE il e
AR 7150] = B4 6039 7B FFA Yo

2 M5k IrkFig. 1).

B AT7e $xke] JiQl A HRE VESA] g
2] kA R oogta oo 71 HAHE
29 U3IRB) oA AF5<A(DJUSKH-17-E-14-1) ¥}
AEITE A7 ddRke] A 2 A9l ot
2t

1) M7

M

(1) oodhgtal CoFhEE Y ghgald-elttela 20179
39 197E 20179 109 319704 JLA=E Al
3k gt F TIEY Y 5 el e
F ¥, Qo] s R PFCPEEE 1 83351),
‘o gl Enke] Ve gl e Fte] izt o

NE,

~

Acute Low Back Pain
Patients (n=661)

Excluding patients
with NRS less than 5
(n=500)

v L

a N [ Receiving the 0

Treating Acupotomy combined Korean
(n=41) Medicine treatment
(n=70)

Record existence Record existence
(n=30) (n=30)

.

Fig. 1. Flow chart of selection of patients.



F 9 WAl 55 0 A6l HAT 9F AT g

1ZCFEEE - $337)7, ‘950 9z 2
FE :83350) 02 TEHo| = g
(2) %" AINRS 5 oPde] T35 o)de] 858 54
7155 v AT
3) ;Qih%, BA g, SR, AR, EYAE
DR

23 AR '%HHHOE‘ | 4 Aok B4 /‘l

) 5% olgel 9% Ang slsl =3 A

)y
fo
oL
o

(5) ooujalal 0O Jxfelsta)ol
spine X-ray FA} A dAte]sta}

)
>
o rﬂk‘?ﬁ
o
@ ol
SN
2 b

w2l o 85 Q3 2Ag v -

(6) Group A$} Group Bell &3h= 34} 5 55, 2871
5, A A Rss Jrte] gigk X5 71Eo] 9o
Ate] S Wstol] sl sAREA 0] 7Fsd A5

2) MeP|E

(1) ¥ Al NRS 5 H|vke] 855 $45 Hlow V=
Hol = B¢

(2) oothsta COFHEH Y @ Folgtatolr &gt 1S
spine X-ray, L-spine CT 22 EpPH o)A &3t
L-spine CT, L-spine MRI % @F 3 &&5
T2 HFH FHSS e st 259
el B4 85 ¢zt obd v 724 dde
2 A gl Ay

(3) 4 8% d=E ke & 23X sy A
55 Aoyt 55, 5%, A 2, s
T Grtel tigk Wm 7S] e SRk B

2, A7y

B e FA ATt RS ARSI B4 &
F A AG I FNRS 5 o] FEE 258 S
Z=ab degh gkte] o RriES EAsislen 3, &,
ghok, oF3l, Bl A8 5 gkl hiAset =3As
E Weg &4 S Group AR, U¥HAQl SHEA SR
e 84} 25 Group BE #578te] ARE skt
TG AmgEI ER7IES ofdeh £t

(1) = ¢ 34

2) A87RE B A5

G) =3 Az sl

(4) Group AS} Group Bell4] NRS, ROM, RMDQ,
EQ-5D, EQ-VAS®] W3} 7t

(5) Group A°] X7 WS (Five-point likert scale)dk

(@ NRS, ROM, RMDQ, EQ-6D, EQ-VAS2| #3} 4
o Sl%ol Z1%H 2t 2o 55, 5705 9 el
& BHstel 949 P 2 Aolst B9l A T E 3
o) Wsle LA
(@) X LfS

7 2 2 AR Austel Feselt. 53 ok
A} oAl glo] 27k Aot} gdgieA BAel,
Aoke Thile Ay o Aeshert

(@) xI=712H

7} 2 71 gAse] A= 7RI Aol YEAE ot

Z s 13)8 stainless steel BH-§ F7(0.25%40
mm, FEEHYE, B715)E /\]-%3} th HEL Al

www.e-jkmr. org 93



oy
[
ol
to
a=
1%

(BL23), th(BL25), 7I3iF(BL24), $H=(GB30), 915

(BL40), ¥(BL26), AH(BL52), 2YFHGV3), "
(GV4), A=5BL32)E ARt F32 1581 74
2 9] AL R WI(IR-880, ¢

O}O]ﬂ’\] THEE)E Tl
ZA¥FAEE, Group A9 7% =3 85 E A3t 7499
= 1¢ 13] 044 r&3tal =3 X85 AldehA] ¥

Jole 19 28] o4, oF 7} 13)% Aesteit
2) Ex=

29 5 29900] AT Bl FESESY)
UR, A71E)E 19 18] AAshec

3) BtefxlE

ok A5zt el el v} Wgsiel Ao

m 1Y 33 23 3W(100 co/F), AT 058 7FoZ
Ba3le2 3k9ch
4) 2Ex| =

shte Aol AgaRlen] ST ml, 26
Gx13 mm syringe, GFHETTIE, H2)E ALEste] F
Jaheict. w3k W3 A 2% Uel AL 98 BEs
FARI (B0 Gx39 mm, FIAMYZR, SHEE)E o83
24 2 &g AEA] 0.1-0.2 cc¥ o] FYakct
okxlx]e_‘: Zol 1§]‘/] H]Jj }\]Eg ]_ ‘—4_

5 =E|X=

A EE AIeTI 8 ¥ (interference  current ther-
apy, ICT), AIAT2d e (hot pack)S FFHOZ A
Wl o Zxeul Q¥ (microwave, MW), AlZdx|g
(Ultra sound) & & 7}x& dgste] 23tdct. &

;(]EL: 10] 1§] }\1)\10}_ ];]_

6) =X =
=3 X8& 138 P8 stainless steel %’ ](O 5%50
mm, EEPYE, A7) ARSI =3 AEe=

Az} debr)e] 9 ol 5 Awr) nu|sAL
e AAo] gt g ARt Y e
AZAH o] vla|E|gutn ke uirlA] Alggsigon 3

94 J Korean Med Rehabil 2018;28(2):91-104

Aol W} 1331744 ARk,
(1) F2 Az 29

=8 Azl 0 A 291 el A 18 afol
A

Al S 85 Alole] TS T dEs Ehdhe wde
srroIRlen], SEsH R §e Lﬂr ddE A

ES G|l SEo] Trigger pointol] sj@ateiet”.
(@) =& A2 ™ M|
Ale A Al =3 ARl B8t

o]
z}: ]yir/} s 1}101 Sil% T AT F e A

Hopel= 411*171

IHEQ QS @Al F3 5'1—5)% /‘]%;}Oﬂl 3]

2] s, w3t Sl =3 3

o] tﬂ-/\gﬁl— 2= 0101/]_ 1_201 ko3 71/\;!} 7}4\%_‘% s}

2Tt Seof FanHAls ALeaA st

@) =& XI= Al Fof At

A Al A BRI FAgont FhFl WA ¢
2 %3 g Adgen Auel do] oy =&

o 29 Aol HBR W A AN 25

&-3

Fﬂ

o BARE vl sfste] £7 o= A4 e
th 2 F A7 S e 9lshel WEde A
A13he] A% 13 WA F gl @

g 250 B2
=g FEA F 29129} U9lro] 24z
15% 7} 71ee] th 2sk] AARE wstel vk

>
}
)ﬁ
e
fo
of Xt
o
>
O%
ol
o
>,
Y
-z
o)
i
o
o

ol 57 5ol

3k,
4. Gopy
1) && "I} = : Numeric Rating Scale (NRS)

% WF =TEE NRSE ARSIl SApellA| 1-10
x%y}x]g] B=S A ut Ax(1- 4;<4) ZE1(5- 67@)

FECWDOR TRY = A mE3t] ) 54 B



WAl 55 9 Aol HIAE 9F T AT g

EE————
2) 7l5 Bt EF

(1) Range of motion (ROM)
ROME 3} Bolo] 227} oA ojgdle] ¥hs
%lt TF WY WAE S FPTe 84
el 1ow+ ol #%/l 1910] FU8 2127]E AMg3)

(2) Roland Morris Disability Questionnaire (RMDQ)

Fe Whe 8% T LT Fe B
Aol Z457] $18 BF B0l RMDQE ol 4341t
Hgelt RE AE Uiz s AEAVE Se) 5o
W B AT HERE Tl ERYE A

U s} 18 2 2] RIDOE B Bl 5
FI%em £4 aue ABE B9l B9 £ AR

A F A8 B 23] el RMDQE ST,
3) Mol I Tt =7

(1) EuroQol-5 Dimension (EQ-5D)

ahe] A Hrh =99l EQ-SDE S7ie] A o=
Fslo] ik, 2izbe] Bge s mobiiy: M), 2
718 (self-care; SC), LA&F(usual activities; UA), &
Z/E-H7H(pain/discomfort; PD), E<H-9-S(anxiety/de-
pression; AD)9] S7HE RREo]A] 9lom A=A A
& ZAE giek, T 2AE i, Al 217 Q)
oy o] ARAR SEsHA = St

de Al B9 Al EXAE Al a9 S
EQ-SD A#A| 712 20073 ARy ola Hejgh
ape) A 2o A 1A 34 A7 Balo] 27
ste] 7heAlE A8ete] ArEstalen ofg EQ-SD in-
dex2 7}t

EQ-5D9] 32 A=
o= ghtEglom i

Fol wat -0.171~12] B4
e Aol ae] Ae Az e

tha BhH?, EQ-5D index: the-e] Fald| whal Ak
ES:\=

EQ-3D index = 1-(0.050+0,096xM2+0,418xM3

+0,046xSC2+0, 136xSC3

+0,051xUA2+0,208xUA3

+0,037xPD2+0,151xPD3

+0,043xAD2+0, 158xAD3

+0,050xN3);

if LQ_1EQL=1 & LQ 2EQL=1 & LQ 3EQL=1 &
LQ 4EQL & LQ 5EQL=1 then EQ5D=1;

21e] 2= FAM M2 #55Y, SC= A, UA

£ LA, PO §5/H 2P A Y88
ojulae}, S 29] A9 Thae BAE PR, S 39
B A FAZ} YTV E EaaL ofol sdale 12

RIS, SEekA) ek A9 0% tiekaick N3el A
Solie Azt BAZE ALk7} shueke e A8 1
< thdahalnt.
(2) EuroQol Visual Analogue Scale (EQ-VAS)

e A FHE skl ] flete] 7153 EQ-VAS
© 25A @A A7 opdRa Hrm FAH Qs
el A 7t =7 T SpE 1009 7k St
W2k Azel YR 2 5 Qo BE Tl ¢
A Alek 5 Ao XEo| 7[EHo] Q= EQ-VAS #=
TRt FAeton =3 A5E Al gkake] A9
=3 AR AF F 2 AF B o]Fe V5 AFES)

e Sashe] BAlstelt

4) X|& oEE "o} =7 2|7 E & T(Five-point lik-
ert scale)

Group AN E3XFE AR & 2AE A= (Five-point

likert scale)Z o83l A& WMELE 7|E3190. X8
e AR AE e QC’J Aol 'Fale =3 A5
& 9o T A7 gy gis) S Uf B Al
2 P

5. EAIXz]

B 222 IBM SPSS Statistics 24 Z 2188 o]8-51e]

www.e-kmr,org 95



oy
[
ol
to
a=
1%

Table I, Bascline Characteristics of Patients according to Their Age and Sex

Age M F NRS ROM_FLX ~ ROM_EXT  RMDQ EQ-SD EQ-VAS
C(’rrliggf 432341552 1317 583 + 087 683342167 21004803 6804566  0.62+0.26  49.70+27.13
Czrfl(j;g? 47,6017 .90 13:17 5.97 £ 0.85 066.83+27.37 21.50=11.15  9.33%6.93 0.5240.32  52.33%21.32
P-value* 0.32 1.0 0.46 0.41 0.19 0.14 0.68

*p-value was evaluated by Wilcoxon rank sum test.
Values are mean=S.D.

A3t} Group ASF Group Bo] Y9l Aot B9l Ale]l
3] NRS, RMDQ, ROM, EQ-5D, EQ-VAS, Five-point lik-
ert scale®] FAE H|WEXFIC). Shapiro-wilk EA|%
= ARgste] 2t Hlolele] At A8S skl At
e WEsl= Aol paired ttestE, ATAS WS
A ke 79 Wilcoxon rank sum testE ARE3FTH

Group A} Group B EFell thaf o Aok Bl Al
7ol Frieate] | g WEt frefgk Aol w1t
HuLE Zlste] 7} o] 4] gt Wk 11o] xfol7} 5
AH & fofgh] gRlstdt. o] G| Hlolel7t atAd
S WESHE A-olle paired ttestE, AHAS WHESHA]
7390l Wilcoxon rank sum test® ARR-SFITH
E2E dlolH9 g meantS.D. 2oz ®UIE o,
oS 0.052 3] pvaluer} 0,05 1lwkel 739
SAHeE gt Flo= HAdalrt.

§
0 rlo

sl

7‘_2,‘.31]-»»»
1, 2 EN

A BEX= Group AdM B} 139, o#} 179]
on, Group BE P2} 139, oz} 17402 Aul&= 5
aFQlct. &gk Group A9 Hi WS 43.23115.5241%1
o1 Group BE 47.60+17, 9042 2t 7t Hat 2ol
FrolahA] 2hth(p=0.32)(Table I).

e 2

2) 212l Al Group A, Group B2| NRS, ROM, RMDQ,
EQ-5D, EQ-VASS| ®# 2}

O L— HA

AL DA Group A9} Group B2 #7F NRS, ROM,
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Table II., The List of Herbal Medicine Prescription

Herbal Medicine Prescription Total
Galgeun-tang (Gegen-tang) 23.3%
Gye/zgzzgalfgeun—rzmg 16.67%

(Guizhijiagegen-tang)

Jakyakgamcho-tang 13.47%

(Shaoyaogancao-tang)

Jinmu-tang (Zhenwu-tang) 10%
Ssanghwa-tang (Shuanghe-tang) 10%
Gyejibongnyeong-hwan 6.67%

Group A (Guizhifuling-wan) D170
Gz]g@zmgafbulbu—[ang 6.67%

(Gegenyjiashufu-tang)
Gyejibujageogyegachul-tang

e 6.67%
(Guizhifuziquguijiashu-tang)

Gyejakjimo-tang 0

(Guishaozhimu-tang) 3.33%
G yc71ga'/zzk.)'/'zzk—rzmg 3 33%

(Guizhijjiashaoyao-tang)

Ssanghwa-tang (Shuanghe-tang) 33.33%
Ohjuk-san (Wuji-san) 10%
Dokwhalsokdan-tang 10%

(Duhuoxuduan-tang) 0
Gyejigabuja-tang( Guizhijiafuzi-tang) 6.67%
Jakyakgamcho-tang 6.67%

(Shaoyaogancao-tang)

Group B Dangguicheongung-tang 6.67%
(Dangguichuanxiong-tang) ’
Walgookbowha-whan 0

(Yuejubaohe-wan) 0.67%
Galgeun-tang (Gegen-tang) 6.67%
Gyc’]z/)(l)ngz?y(f"ong—ZJW/an 6.67%

(Guizhifuling-wan)

Boyanghwano-tang 6.67%

(Buyanghaiwu-tang)
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Table III, Comparison of NRS between Patients Prescribed Soyum Herbal Acupuncture and Sweet Bee Venom Acupuncture for

Each Group
Soyum Herbal Acupuncture : Sweet Bee Venom Acupuncture : e
N change of NRS N change of NRS
Group A 23 3.09£1.12 7 3.8510.89 0.096
Group B 15 2.60%1.55 15 1.20+£1.32 0.013

*The Change of NRS between before and after treating Soyum Herbal Acupuncture,

1 The Change of NRS between before and after treating Sweet Bee Venom Acupuncture,

¥ p-value was evaluated by Wilcoxon rank sum test,
Values are mean=S.D.

RMDQ, EQ-5D, EQ-VAS®] Hit 3t ofgfje} o 7+
T 3t B Aole FelshA 2gieTable D,
3) slek x|2 LA

3

hud

ghof Ak W3S Sate] Skxjol| wjet 7247] v
ok xjHlsl9lo. roup AdAM= ThE-E A B
W 23.3%, FEREHIE 16.67%, "% H R 13.47% <
oo™ Group B ##1i533.33%, TR 10%, MHi%iE
Bri% 10% <=0l Tt (Table 1D).

o

4) o2 |2 LHeS

k3 A2 Group AdllA 2R 237
Group BelH diebist BoFS 212} 1
3ttt o2 EUE Group A9} Group BollA Agekxlwt
BoRE ALAE W 9 Aok B9l Al 7Ee] NRS Afo]
of thall TAIA FofAds dobrr] $3] Wilcoxon rank
sum testE APttt 1 A3} Group A o)X g
ot EAEe] e Aok H Y A NRSS| Apol= 3.09+1.12
Aor Boprls ghe e 3.8510.80% A9kt
B Aol w2 A=) NRS WISk} Afol= FA1%]
02 FoJalA] &2 Ao F YERITHp=0.096). Group B
ol =geFdS gt $HES] NRS] Aol 2.60+1.55

S e FAEL 1.2011.328 FAHOR
0181 ATH(p=0.013)(Table TIT),

Y 71ZFe Group AA 9774856, Group B
11.50+6.12¥0]R o FAA zlol= ATHP=0.05).

2, 82

= I

08!

7t
1) NRS

NRS®] W3}ge Group A9 79 Y A] 5.83+0.87
ol B Al 25741012 3.26£1. 119+ SAH 02 f
oA 7HAEFItH(p(0.001). Group B EESH Y Al
5.97+0.85914 B9 Al 4.07+1.70% 1.97+1,58%+F &
AH o SelahAl 228k ckp0.00). 7t o] sk
o 747} 32641 113} 1.97+1.582 2} & ¥lmale] &
gke m Group A2] Haleko] T ZEglon] o) £
Ao Holat3lth(p(0.05)(Table V).

3. 7ls< "ot
1) ROM

QFR F3 Z%= Group A9 S Y A 68,33+
21,6791 E9 Al 76.00£15.452 FoJsHl S7FEHS B
93 Group B] A9 919 A] 66.83+27.37914 E Y A
73.17+17.242 oA S7bskainh. & 1 254w |
3l=F H)alo| 4= Group A%} Group Be| WH3}sF 7He| A}
o7} BAHOZ FoJstAArh(p=0.022).

QFH A %= Group A9 79 A9l A] 21,00+
8.0394 EHA Al 29.00+5. 482 fola F7lEka,
Group B2] 78-¢- 49d A] 21.50+11. 1594 B A] 24.67+
8.800 % FofsHAl 7kt & 1F AIHAE sk A
WAXE Group A] W} 80017142 Group B
Haleel 3.17+6, 7680 A 2 F71EE Hlon B
Aoz o3t Ax=E Yehlitt (p<0.001)(Table 1V),
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2) RMDQ 2) EQ-VAS

RMDQ¢2] H3}2 Group A2] 7 49 A] 6.80£5.66
oM Bl Al 47314, 772 2,0743.609HE EAH 0w &
oAl AP (0.05). Group BL] ¢ Y Al

EQ-VAS®] 79 Group AE Y Al 49,7027, 13041
Al 65.03F17. 772 15.33126.569+ EAIR o2 &
Z7FEES YeER e (p<0.05), Group BollM=

e o i
(A .

Al 52.33121.32004] B9l A] 53.83120.202 1,50+
20.519KE F7hlgoy AR folslkAl ekttt
(p=0.699), o]& EfjZ 7} 7< B|walgS ] Group A
g} Group B| WglEke SAHom fojakA| it
(p=0.113)(Table 1V),

9.3316.93914 E 9 Al 7.43%5.542 1,905,639 7+
23lglo SRR folshAl BktH(p=0.073). o1&
Edg 7t P& vwElge ul Group A9 Group B
WHslRe FAXCE frofshA] edgttHp=0.568)(Table 1V),

1) EQ-5D

EQ-5D9] 789 Group AT Y4 4] 0.62+0,2694] E] s A5 Agst 37} 13.33%, 498 A9
A Al 0.7310,18% 0.1140,222] Wsl&-S H 3L, Group Sk 3kA} 43.33%, 5SS AEgt $x} 43.33%2 47 o)
BollMe 4 Al 0.52+0.32004 EQD A 0.6410.192 £ A A} 86,662 ES A8 WELEE Ht)
0.12+0,25¢] Wslgks BT 7F o 25 Y Al 59

Alo] EQ-sDe] Wslrl BAIHeR {ol3k3irh(p(0.05).

ol Ed|Z 7 7+ BEQ-SDe] wWskF vl Group A L EZ»»»

o} Group B9 wWslge SAHo= foatA] it

(p=0.787)(Table 1V). 34 8F 9= 9559} 3SR Bl 2E

oo
)

Table IV, The Change of NRS, ROM, RMDQ, EQ-5D and EQ-VAS between before and after Treating the Acupotomy and between
before and after Receiving Combined Korean Medicine Treatment

N Before’ After’ Change P-value’ P-value’
GroupA 30 5.8310.87 2,57%1.01 3.26%+1.11 €0.001

NRS 0.001
GroupB 30 5.9710.85 4.07£1.70 1.97+1.58 0.001
GroupA 30 68.33121.67  76.00£15.45 7.67£16.12 €0.001

Flexion 0.022
o GroupB 30 00.83%27.37  29.00%5.48 8.00+7.14 {0.001

ROM

GroupA 30 21.00£8.03 73.17%17.24 6.33%18.47 0.042

Extention 0.001
GroupB 30 21.50%+11.15 24.671+8.80 3,.17£6.76 0.014
GroupA 30 6.80£5.66 4,734,777 2.07+3.60 0.001

RMDQ 0.568
GroupB 30 9.3316.93 7.4315 54 1.90+5.63 0.073
GroupA 30 0.62+0.26 0.73%0.18 0.11£0.22 0.011

EQ-5D 0.787
GroupB 30 0.52%0.32 0.6410.19 0.12%0.25 0.010
GroupA 30 49.70127.13  65.03£17.77  15.33%26.56 0.006

EQ-VAS 0.113
GroupB 30 52.33%21.32  53.83%20.29 1.50£29.51 0.699

*Before : (Group A) Before treating the Acupotomy. (Group B) Before treating the conbined korean medicine treatment,

tAfter © (Group A) After treating the Acupotomy. (Group B) After treating the conbined korean medicine treatment.
¥ p-value for comparison within the Group

§ p-value for comparison between Group A and Group B

Values are mean®S.D.
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Objectives The purpose of this study was to examine the effects muscle fatigue at the
knee muscles on balance during standing in healthy adults,

Methods Thirty healthy adults were recruited along with their written informed consent,
Subjects were randomly assigned to knee extensor group (fatigue on knee extensor, KE),
and knee flexor group (fatigue on knee flexor, KF), And subjects performed exercise with
each muscle group until muscle fatigue was induced, They were assessed balance ability
by functional reaching test (FRT), limit of stability (LOS), and postural sway (one leg stand-
ing, normal eye open (NO), normal eye close (NC), pillow with eye open (FO), and pillow
with eye close (FC)) before and after fatigue,

Results There were significant group differences balance performances in FRT, anterior
of limit of stability, one leg standing, and the muscle fatigue of knee muscles were de-
creased balance performances, The balance performance was affected by visual sense
and proprioception,

Conclusions These results show that the muscle fatigue of knee muscles decreased
balance performance, Therefore, balance exercise program should be trained without mus-
cle fatigue, (J Korean Med Rehabil 2018;28(2):105-111)

Key words Balance, Muscle fatigue, Knee muscle
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1. 97 RIS ksl

h=4

FHTIRT 158oR F 3019 IS e
Arfatlom At tidate] dukAQl 52448 ofef Table
19 2o 97 el ikl B4 T AR 2k
SAHLE Frefdt Aozt YITHp0.05)
2. HdsH9 H3g}

1) 7155 | 2k

Y2 i 2E SRl wE v 71 71sE W] A
Table I, General Characteristics of Each Group  (Mean®SD)

Knee extensor Knee flexor
(n=15) (n=15)

Sex (Male/Female) 7/8 7/8 1.00
Age (years) 21,00%1.51 21.13%1.36 0.80
Height (cm) 167.47+7.03 168,40%8.70 0.75
Body Weight (kg)  58.33%7.91 59.00£8.93 0.78

Table II, Changes of Length in Functional Reaching Test (cm)

Knee extensor Knee flexor F P
Functional Pre 23041271  22.85%2.86 3769 0,00*
reaching  Post  21.41%2 47 17.263+2.02
test p 0.01 0.00
"p€0.05

Table III, Changes Area in Limit of Stability and One Leg Standing

Ale) Azl Feldk 2Jol& Y m(Table M(p0.05),
FEgaveziy 2 Haslt. w9 7 saw
o Wz 8 A3} Fol AolE M A3} F vz
w5 fofall Azirh @asteithTable 1(p(0.05).

ME
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OFEN B I B M| R SR bl

fetl

od Ho
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Fg7d
Holom(Table III)(p{0.05),
| ZHAetodct, 1Ejar w1 iRkl °J7é*é SHA| HA L
frefgh atel7t flSitH(Table 1 (p)0.05). H8/3 $HA| <]
aFe] 92 i A3t Fof Aol FEHIY R
Y iRl frejgh xfolzh YR TtH(Table HD(p(0.05).
A7) AR WAL T OF 7] feldk Afolrt
AN, FEFILIZToIAN HHo| A F7Vett
(Table TIN(p<0.05). B3 7} 9] &2te] w2 i 3} &
o] Apol& vt A F v BT fofaiA wHEo]
Z78FtH(Table 1I)(p{0.05).
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3 &z R0 e A 32

A2+ 2t G5 wE 18 7F AAM] B8
ZF o3k zlol7) il o (Table IV)(p)0.03), +& &
Y] FERITYER, B8 e JEHe F 1*4
sz A3t Fo) B8 W Fololi= frelabl s
(Table IV)(p<0.05).

HA o

=
pilin hwn 2‘1‘5

ok

dedet ool Azke ol digk A Fa W
& g ke Aol 2 kel freldt Aol glgle

H(Table V)(p(0.05), 2 2F<] B= 3} F9f Aol

(i)

Knee extensor

Knee flexor F p

Pre 10,411.93%1,095.20 10,173.00+974.04 .
28.34 0.00
Anterior Post 9,309.73%1,194. 14 10,166,77%440.20
p 0.00 0.98
Pre 5,543.47+556.10 5,502.87+430.02
2.10 0.16
Posterior Post 5,310.831648.43 5,477.53%357.81
p 0.11 0.47
Pre 477.13155.03 465,07168.64 18,34 000"
One leg Post 528.57+54.28 575.87+64.22 ‘ ‘
standing ] )
P 0.00 0.00
90,05
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Table IV, Changes of Sway Area with Open and Close Eye
(tnnf)

Knee extensor Knee flexor F P

Pre 40931471 39.201£3.23
Eye 081 038
Post 42.78%3.83 40,981+3.03
open .
P 0.10 0.04
Pre 48,67%3.33 48.6013.68
Eye 1.18 0.29
Post  51,77+4.56 50.40%1.92
close . s
p 0.03 0.04
'p(0.05

Table V, Changes of Sway Area with Open and Close Eye in
Pillow (maf)

Knee extensor Knee flexor I P

. Pre 61.94+2 44 61.64%3.04
Pillow 0.83 0.37
with Post  65.80%+1.82 65.27+1.22
eye open p 0.00" 0.00°
; Pre  03.27%4.18 62.93%4.68 .
with Post  09.13%2.56 67.00+2.80
eye close D 0.00 0.02
p(0.05

N T ol B Sl wHo] 271810k Table V)
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ek % slon, ek SEes <l Habd Al
ol o]27] 744 ste] g Fel Bashkt 1) e
Al 2745 24 F HATH 3R H8FSTH(op of basi-

lar syndrome)o] WAYEH $xe] FEHE HIL o,

The objective of this study is to report the effects of complex Korean Medicine treatment for
2 patients who had cervical spine fracture casued by traffic accident, We used acu-
puncture, pharmacopuncture, moxibustion and herbal medicine to treat patients with cer-
vical spine fracture, We observed the changes of pain by Numeric Rating Scale(NRS), Neck
Disability Index(NDI) and EuroQol-5 Dimension Index(EQ-5D Index), After complex Korean
Medicine treatment, we found that neck pain was reduced and quality of life were improved
by NRS, NDI and EQ-5D Index, Complex Korean Medicine could be effective for patients
with cervical spine fracture caused by traffic accident, (J Korean Med Rehabil

Key words Spinal fracture, Traffic accident, Acupuncture, Korean Medicine
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Fig. 2, CT of cervical spine.
(A) C5 Axial view, (B) C6 Axial view

Table I. Changes of NRS, EQ-5D Index and NDI Score in Two Patients

Patient 1 Patient 2
Admission 2 Week Discharge Admission 2 Week Discharge
NRS' 6 5 5 4 2
EQ-5D Index’ 0.72 0.72 0.862 -0.013 0.677 0.819
NDI 50 50 50 40 30

*NRS: Numeric rating scale, TEQ—SD Index: EuroQol-5 dimension index,

NDI: Neck disability index,
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Sl BRE 5 A el B3 fuske
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SELDR

Atypical facial pain is persistent facial pain in the absence of clinical neurological deficit, We
experienced two patient who are diagnosed atypical facial pain with Classification of
International Headache Society. They were treated by acupuncture at their cervical and fa-
cial region, After treatment, their Pain intensity numerical rating scale(PI-NRS) is decreased
and EuroQol five dimensions questionnaire(EQ-5D) score is increased, Treatment of acu-
puncture at cervical and facial region could be effective for easing the clinical symptoms of
atypical facial pain, Further studies are needed to find effective treatment for atypical facial
pain, (J Korean Med Rehabil 2018;28(2):121-126)

Key words Atypical facial pain(AFP), Facial pain, Acupuncture
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Table I. Diagnostic Criteria of Atypical Facial Pain

B AFg dA952lS WISITHDUBOH 2017-0013).

HAAF5+= 138 SF (stainless steel 0,30 X 40 mm, &
, S ARESEIAL FRIARES
ske] 15 1~2ﬂ A&t B9l S AR ¥4
ol A (GB20), FH/(GB21), KFEA(BLIO), KAFR
(BL11), S5WIR(EX-HN14), $8H 4 R(EX-HNIS), GRK
(DT.03) 9k AL prireg 4o HPsgon, $
Z oPAR F9Jol MFE(LIZ0), K3HIR(STS), HHHLI(STO),
TRAST)S 37 FZdssnt

15702

3. Mok
1) Pain intensity numerical rating scale (PI-NRS)”
AL Wil FBH 555 2358H7] 98] PINRS
E ARSI 50l §le= 0, S4% 55 1008

ahe] A7} 0RE 1071412] S 5 ARle] Bl %
e SAE ddses s,

2) EuroQol five dimensions questionnaire(EQ-5D)”

EQ-5D+= EuroQol groupollA 7R3t dubd 74734
g SA3] 4% =R *55Y, AHE, ¢dEE
S5/, B/-E 5 5N A 3l gk 5=
7lero 2 gkxfe] el it 7t of o] il A VX

£ B 5 Gl Awolth B Ao WS #A

e T B SlE A $A S8 5 gee

Diagnostic Criteria
A, Facial and/or oral pain fulfilling criteria B and C
B. Recurring daily for )2 hours per day for )3 months

C. Pain has both of the following characteristics :

1. poorly localized, and not following the distribution of a peripheral nerve

2. dull, aching or nagging quality

D. Clinical neurological examination is normal

E. A dental cause has been excluded by appropriate investigations

F. Not better accounted for by another ICHD-3(The International Classification of Headache Disorders, S'd edition) diagnosis
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A Case Report of Patients Diagnosed with ThoracoLumbar Junction
Syndrome Treated by Megadose Pharmacopuncture with Korean Medicine
Treatment

Kwang Chan Song, K.M.D.*, Ji Yeon Seo, K.M.D.*, Seung Bae Song, K.M.D.*,

Won Hyung Ryu, K.M.D.*, Doo Ri Kim, KM.D.*, Yong Hyun Jeon, K.M.D.*,

Hee Young Moon, KMD,", Gwang Hyun Ryu, KMD,"'

Department of Rehabilitation Medicine of Korean Medicine, Bucheon Jaseng Korean Medicine Hospital*, Department of Korean
Internal Medicine, Bucheon Jaseng Korean Medicine HOSpitalT

The purpose of this research is to find out the effect of Megadose pharmacopuncture with
RECEIVED Dec 26, 2017 Korean Medicine Treatment on patients who were diagnosed as Thoracol.umbar Junction
REVISED  Apr 3, 2018 Syndrome, Megadose pharmacopuncture was proceeded on 4 patients who received
ACCEPTED Apr 9, 2018 treatment at OO Korean Medicine Hospital from November, 2016 to Februrary, 2017 In
addition, We also kept a record of NRS, ODI, and EQ-5D on the day of admission and dis-

CORRESPONDING TO ) ) o ) )
charge to find out the differences between initial and final figures. As a result, Megadose

Ji-Yeon Seo, Department of

Rehabilitation Medicine of Korean parmacopuncture showed a significant effect on alleviating pain on patients with
Medicine, Bucheon Jaseng Korean ThoracolLumbar Junction Syndrome, There was a significant decrease in NRS, ODI scores,
Medicine Hospital, 17 Buil-ro Not only did the scores of NRS and ODI decrease significantly,but also the figures of EQ-5D
191beon-gil, Wonmi-gu, Bucheon increased significantly as well, To be specific, the mean of NRS and ODI dcreased from 10
14598, Korea to 1,75 and 61,87 to 12.78 while the mean of EQ-5D increased from 0.258 to 0.850. This

research suggests Megadose pharmacopuncture with Korean Medicine Treatment could

TEL  (032)320-8834 be a remedy for ThoracoLumbar Junction Syndrome, (J Korean Med Rehabil 2018;28(2):

FAX (032) 320-8712

E-mail wowpan21@gmail.com 127-134)
Copyright © 2018 The Society of Key words ThoracolLumbar Junction Syndrome, Megadose pharmacopuncture, ODI,
Korean Medicine Rehabilitation NRS, EQ-5D
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Fig, 1, (A) Three branches of the division of the T12 and L1
spinal nerve, 1, anterior ramus; 2, posterior ramus; 3, lateral
perforating branch, (B) Pain of the cutaneous branch of the
posterior ramus of the thoracolumbar junction.
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7) Paola

2A(L-spine MRI)

L4/5:Central broad based protrusion disc with thecal
sac compression
L5/S1:Diffuse Lt asymmetric mild bulging disc, an-

nular tear

Fig, 3. T2 weighted sagittal and axial view of L4/L5, Case 2.
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Fig, 5. T2 weighted sagittal and axial view of L5/S1, Case 4.
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Table I, Timeline of Treatments and Outcomes In Case 1,234

Case Date NRS, ODI, EQ-5D
1 12,14 Admisson Day NRS 10, ODI 47.48 EQ-5D 0.355
12.15 NRS 7
12,17 NRS 5
12,20 NRS 3
12.24 Discharge Day NRS 2, ODI 13.33, EQ-5D 1.0
2 01.26 Admisson Day NRS 10, ODI 60.00 EQ-5D 0.265
01.27 NRS 8
01.29 NRS 5
01.31 NRS 3
02.03 Discharge Day NRS 2, ODI 17.78, EQ-5D 0.803
3 12,15 Admisson Day NRS 10, ODI 62,22 EQ-5D 0.265
12.16 NRS 6
12,19 NRS 3
12,26 Discharge Day NRS 1, ODI 2,22, EQ-5D 0.854
4 01.07 Admisson Day NRS 10, ODI 77.78 EQ-5D 0145
01.08 NRS 8
01.10 NRS 6
01.12 NRS 5
01.15 NRS 4
01.18 NRS 3
01.25 Discharge Day NRS 2, ODI 17.78, EQ-5D 0.742
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A Case Report of Korean Rehabilitation Treatment and Analysis of
Conservative Treatment of Pelvic Fracture in Korea
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The objective of this study is to investigate conservative treatment of pelvic fracture, and re-
port that Korean rehabilitation treatment is effective for pelvic fracture, We reported a case
about pelvic fracture treated with Korean rehabilitation treatment, We searched 10 domes-
tic electronic databases to find reports on conservative treatment of pelvic fracture, We se-
lected and analyzed 12 studies, In this case, pain, range of motion, and Oswestry Disability
Index of patient were improved by Korean rehabilitation treatment, In analysis, traction, pel-
vic sling, hip spica cast, pelvic belt, medication are used in western medical treatment,
Acupuncture, herbal medicine, cupping, moxibustion, physical therapy, manual therapy are
used in Korean medical treatment, Most of conservative treatments are effective for pain,
bone union, osteoporosis, dysfunction, In this study, we expect further study of Korean re-
habilitation treatment program for pelvic fracture to compensate existing conservative
treatment, (J Korean Med Rehabil 2018;28(2):135-148)

Key words Pelvic fracture, Conservative treatment, Korean rehabilitation treatment
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Hog wrg T FAA] 84 4% ODI A4 o) At
(Bed—bound)oﬂ skt A 572k ODI= 27702
60%}Av_tt] < 105°2k9] ODIE= 19822 ODI 314
A3 XC]'OH(Severe disability) ol] S|EdH= 42.2%= 7HA~3}F3]
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3, 15572} B YA 128082 55 Fol(Moderate dis-
ability)ol] s@8H= 27062 7H3FeH " (Table 1),
(4) A= Zxt

Q9] B By Erhsdk AHz Z9le= Erlsht
A A A 2087F 7o] ¢k 4 AT U 25

el ARE dejolr 7-e] 7hFsglem, o 3
FHE Ze7t 7hsetA Hdvk A 4§ 5
Hajo] 7hsyaL, ?J°J 6F SHE 30837F ApF B3 ol
7FsatA =Sl d9 s7ARRE €88 Akl ¢
A 105}l ke XMI— SAIRE o), A7 Hago] 147k
ol 7hssHAl =St Y 11574} Xeray HAF A S
Go] Ao Z AP At A= FHA Sl
J vl 20~3003% He JEE ek, ol
2017\ 74 264 EAsHSith Y § 157U7F oY= W)

Astalovt F24ke] ofsh= qilar, A #AR ¢ of
o] o FAI= IAeKTable 1),

™
ko3
T
z

6 ez
A qlste] Bk AT P ATE, Qheh, 5

71%%(pneumocephalus), <t

Wl Fvbge Bk Jelgt o= ol BF, $2
vha], ofn} 39)e] 7kzk Asr} Lhekdttt. ofel hs) Al
Aozt @ olulF g 4 BEH N7 ke 2
B3 st olF 2 4 SR $2he wh
iR B 2@ Aue Ao, UE A o)
o 7kzt Ak <A 49l el SRS A F7 A
744 ol QIek(Table D).

>
Y

B 7o) A8 A4 71ES HIRA A £3 uF
A3A7 2] PICosell o] 718t %‘ﬂli}é}"ﬂﬁrm AT it

(Population)& €4 Y01 EESI Jukste] ZHS

Akt sxjoly =3 (Interventions)s= H|HI A 25

5 X33t HEH X550y, oA BHEH X8E Y
W X85S B U o] BE X8E xSt b
ot (Comparisons)> BBl AFE Ao ELFs}17]

Table I, The Change of Range of Motion, Numeral Rating Scale and Mobility

Date Hip Joint ROM’ NRs' opr* Mobility and Symptoms
1) Pelvic pain : NRS 5
2017.04.13 Could not check 2) L. lower 1‘1mb pain 2 NRS 5 )
(Admission)  because of severe pain 3) Headache : ,NRS 4 8 Could seat leaning
4) Lt. flank pain : NRS 4
5) Nuchal pain : NRS 2
Flexion 45
Extension 10 1) Pelvic pain : NRS 4
2017.05.17 Abduction 20 2) Lt. lower limb pain : NRS 4 27 1) Could walk with assistant
(5 weeks) Adduction 20 3) Lt. flank pain : NRS 3 2) Could smell smoke
Internal rotation 20  4) Headache, Nuchal pain : NRS 2
External rotation 30
Flexion 100
Extension 10 1) Pelvic pain : NRS 3 1) Could seat over 5 hours
2017.06.21 Abduction 30 2) Lt. lower limb pain @ NRS 3 19 2) Could walk over 1 hour
(10 weeks) Adduction 30 3) Lt. flank pain @ NRS 1 without assistant
Internal rotation 30  4) Headache, Nuchal pain : Improved 3) Could walk stairs
External rotation 45
Flexion 120
Extension 20 1) Pelvic pain : NRS 2 1) Could walk normally
2017.07.26 . . . o .
(15 weeks Abduct%on 30 2) Lt. lower l1g1b pain : NRS 2 . 12 2) I?1zz1ness, hypesthesia of
. ’ Adduction 30 3) Lt. flank pain, Headache, Nuchal pain forehead has been
Discharge)

Internal rotation 30
External rotation 45

: Improved

improving

*ROM : Range of Motion, TNRS : Numeral Rating Scale, ¥ODI :
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ete] Mea 73] ekgkrh. A Outcomes)= A W T el 2GS F3l 23k viAlE Algste] ;]&;Gg__g_ l\E
Hel Bato] B3k Zo R, F5, Vs Wt =7 T =9 = AR 2] Ak 1F BAshE oo B
o] gl thsl "t 7hser A H7) A% 5 8 A& Al 39 AFAIHG) Y] 7S B3l |23t O]
o] SARE A MR AAsHrh A AA of e AL #3 A4 s5== Akt
(Study designs)= ZF Fdolgl= FAZF F-2h9lu)A (6) A= =& L 21t HA|
H|aL QPAIET 22 AF AFte] 471 wike- AlfHA Y AARE AT s AES & NECA AAH 3
W areete] IR ANAZ I WES DAMI(study 27 “Hﬁ-%*’, HIRA AAH 23 18 AZA'E st
Design Algorithm for Medical literature of Intervention) o Ag=2 2239dPY. AT ARAR, D),
o] AT EFoll et AR AT ¥ ol FE AT WS =, A, o), ), A B, A%
B A el 2o #E A7 3kt 7t AR, A 23, A5 7R Y F4 #F AR F

(@) oA+ CHAlS| M, biH| 7IE o2 MAAstt. F=H XLEJ.% o s A7 547

AT el AAe A A PICOSS] 71E 2A
shoiet. Aol o &, PP BRekm 1
&4 AnS 9T U3 A7 AP, w2 3
A B9 = Sl B Bae Aslsigla, Got aTs
291 Daisl JHF HIN A G A A
SIHIE?. A|Ee] F thge] Fuk o] obd B, B
B o @ 39, nEH AnE AU G

.
=ik 24

‘Jr HEH AR} s ARE EHst] AR A5,
e T F gl A5 A didelr Akt
( ) K= AM
Abg A8 2017 2€ 7URE] 2017 29 1597HA]

8ekaL, 2018\ 29 79 o] WHH T =g
Fo = ko] I} A=} HloleHo] =8 At &=
S+ H (http://kiss kstudy.com), St AT RAH| 2 (w
ww.riss kr), 38}7]& 88|l (http://society. kisti. re kr),
=719}8k7 147 BATE (http://www. ndisl.kr) F4
(www.earticle, net), W HEI ~F2hhttp://scholar. dkyo

Skl

bobook. co. kr/main_ laf), DBpiathttp://www.dbpia.co.kr

/), A A2 L (www_koreantk.com), QoA A

508k X ¥ (https://oasis kiom, re kr), 3FR|&e] st
Z8}3](http://www.ormkorea, org/index. php) 5 107]]
dolellolg o sk, wmiel rehg WAl

7] 95 ‘But 24, ‘29 AND FHS AMo|Z ARgsl
H A4 A3 3 o] 214, WA el wet ANe F

Sl st

@) 28l Ml

sle] WS Bol ANE =E F FUH =2 A9
s, T o] SHE ATAH, BSOS o3} A=

13} IRl MRSt 13 Al 4

(1) 448 2z}

10718 dlolggulo]zollx F 654719] =to] A=
i, TEE s ALe A3 F 27399 =] A4
H3At} o] T 12k wiAlE B3 F 159 ] =io] ]
3, 221F o 2 YRS AR Ay HEH g5l #AH
o] gl =& 3uS ALdE F 12%0] HF AAHIJH
4’7’1423)(F1g. 1).

Total 654 Studies Searched

A

273 Non-Duplicate Citations Screened

258 Articles Excluded after
Title/Abstract Screen
- Not about Pelvic Fracture
(n =90)
N - Not belongs to DAMI's
classification (n = 44)

A

Inclusion/Exclusion Criteria
Applied (1st Screening)

- Not on Human (n = 12)
- Not about Conservative
Treatment(n = 87)
- Not Include Full Text (n = 25)

A 4

3 Articles Excluded After Full Text

> Screen

15 Articles Retrieved,

Inclusion/Exclusion criteria

Applied (2nd screening) - Not about Conservative Treatment

A

12 Articles Included in

Analysis

Fig, 1, Flow chart of the study.
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Table II, Characteristics of Studies

Classification by

Author Stu‘dy Size Mean Mode of the Injury Diagnosis Tile Method Interventions
(Year)  design Age (No. of cases) .
(No. of cases)
Traffic accident (10)
Type B2-1 (5) L
L Cas Fall d 4 Wests d +
e 14) a,g < 16 25.8 % own (4) Unstable Fracture of Pelvis Type B2-2 (2) es erril'me‘m.me.
(1973) series Direct trauma by heavy Mobility limitation
) Type C (9)
material (2)
Traffic accident (28)
Fall down (2)
. . Type B2-1 (9) .

Ih Cas Direct t h Wests d +
m 15) a?e 37 27.2 ree rguma by heavy Unstable Fracture of Pelvis Type B2-2 (7) o erril'me‘m.me.
(1978) series material (3) Mobility limitation

. : Type C (21)
Machinary Injury (3)
Other (1)
Type Al (4)
Type A2-1 (5)
Traffic accident (37) Stable Fracture of Pelvis in Type A2-2 (25)
Han Case 6 35.0 Fall down (9) 34 cases Type A2-3 (5) Western medicine +
(1982)'”  series ) Direct trauma by heavy Unstable Fracture of Pelvis Type A3-2 (2) Mobility limitation
material (16) in 28 cases Type B2-1 (9)
Type B2-2 (4)
Type C (10)
Pathologic frz F f R i
Seol Case athologic rflcture. ra'cture. o t,. superior, Western medicine +
17) 1 72 accompanied with inferior pubic ramus, Lt. Type A2-2 e e
(2003) report ) . Mobility limitation
0Steoporosis pubic bone, Rt. sacrum
Lee Case Fracture of Lt, sacrum , Lt, Korean-Western
18) 1 32 Fall down ilium, Lt. superior and Type B2-1 Medicine +
(2004) report e . e e
inferior pubic ramus Mobility limitation
1) Case 1 : Fracture of Rt .
superior pubic ramus ¢ L Type
Choi Case Stress fracture after Sup ‘p N A2-2 Western medicine +
_.19) 2 60.5 ) . 2) Case 2 : Fracture of Rt. . PR
(2005) report lumbar spinal fusion . . . Case 2 : Type Mobility limitation
iliac wing, Rt. superior
. . . A2-2
and inferior pubic ramus
1) Case 1 : Fracture of Rt,
sacrum, seperation of
pubic sysphysis
2) Case 2 : Fracture of Rt. Case 1 : Type
superior and inferior Bl
Park Case - . pubic ramus Case 2 : Type Western medicine +
4 Traff dent
(2008 report 3 >.7 Trallic acciden 3) Case 3 : Fracture of R, A22 Mobility limitation
ilium, acetabelum, Lt. Case 3 @ Type
superior and inferior Bl
pubic ramus, and
seperation of pubic
sysphysis
Koh Case Stress fracture after Fracture of Lt. pubic Western medicine +
17) 1 68 total knee Type A2-2 e
(2010) report ramus, Sacrum Mobility limitation
arthroplasty
Pathologic fr.acture. . Korean-Western
Moon Case accompanied with  Fracture of Rt. anterior .
) 1 76 ) N . Type Al-1 Medicine +
(2010) report osteoporosis, due to  superior iliac spine

lower energy trauma

Mobility limitation
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Classification by

Author Stu‘dy Size Mean Mode of the Injury Diagnosis Tile Method Interventions
(Year)  design Age (No. of cases) .
(No. of cases)
Ahn Case 1 65  Fall down Fraj;liirein(firi}{otr. S:jlpbie:or Type A2-2 Korean Medicine +
(2013 report : P P Mobility limitation
ramus
Fracture of Rt. superior
Lee Case ) . e . Korean Medicine +
2015)" report 1 16 Traffic accident and inferior pubic Type A2-2 Mobility limitation
ramus
Jeon Case Fracture of Lt. superior Korean-Western
%5> 1 72 Traffic accident and inferior pubic Type A2-2 Medicine +
(2016) report P
ramus Mobility limitation
* No, : Number

Table III, Treatment of Western Medicine Only, Mobility Limitation, Treatment Duration and Follow up

Author Treatment Treatment
s ; Follow up
(Year) WM Treatment Mobility Limitation Duration
Skeletal traction for 15days (1)
Skin traction with pelvic ring for 24days (1)
Skeletal traction and pelvic sling for
Lee average 53days (6) Bed rest for average 54 days (except 1  Average 54 days NR
(1973)14) Skeletal traction and pelvic sling with hip case of outpatient treatment) (Admission)
spica cast for average 79days (4)
Pelvic sling for average 46days (3)
Bed rest at home (1)
1) Noninvasive traction for 8-12weeks
- Skeletal traction and pelvic sling (23) Within 15
. S Average 16 weeks
. - Skeletal traction, pelvic sling and 1) Bed rest for 8-12 weeks y weeks for
Thin ) . . ) (Admission,
15) lateral traction (10) 2) Weight bearing exercise after about 12 cases,
(1978) . L except 1
- Skeletal traction, pelvic sling and cross 16 weeks . Syears for
) outpatient)
sling (4) 2 cases.
2) Physical therapy for 3-4 weeks
Noninvasive treatment for unstable type
fracture 1) For avulsion fracture and stable
Han - Bed rest for 6 weeks (5) fracture : Bed rest for 3-6 weeks 10-13 weeks
(1982)1(’) - Skeleton traction (17) 2) For straddle type fracture : Bed rest (Admission)
- Skeleton traction and pelvic sling (5) for average 6 weeks
- Hip spica cast (1)
Seol NSAIDS" Medication, Calcitonin injection  Bed rest for 2 weeks Zweeks
(2003)"” ’ J (Admission)
Choi Case 1 : Rheumatoid arthritis medication Case 1 : Wheelchair walking for 2 months Average 3.5
(2005)"” Case 2 @ Pain medication, Osteoporosis Case 2 : Limitation in mobility for 4 months 1 year
medication weeks (Outpatient)
Park . . . . TR . .
(2008 Gait training with pelvic belt Limitation in full weight bearing NR NR
Koh  Pelvic strap, Osteoporosis medication, Pain b B.ed. rest fo_r 5 weel.is . / W-ee.k S
21) o 2) Limited weight bearing exercise for 3 (Admission) 26 months
(2010) medication

weeks

WM @ Western Medicine, TNR : Not reported, ¥ NSAIDS : Non-Steroidal Anti-Inflammatory Drugs
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1279 =7ollA AsE FE3 F B2 AT
12379] ¥= & 30| A A7H(Case series), 9Ho| F
gl 97 (Case repor)E, EF H]wTo] glom, o o
AT R ol AE HlaEkA] Rk HlassitiEl
T A w4 Z2IE AABHA] kot vl At B
sheitt. ool wt viEY H7t =7E ARRE & /linh
P g 7k w=5e] FAPHo| v, Zzke] A} Hj%E
g Aol o] FAA FAol BrlbsditiaL ActEo] 4
3

A2 $HA(qualiatative synthesis)E A|gsle] B H =}
25 B2 A, dhdxle ety 54, 24

5, Al 289 A U,
B7F A%, A= éfjr ER i i I B

3) 7 54
(1) e+ chat
Rtk 4= A 127808 Han(1982)'7¢] 621

(48.80)0] 7P WA, Thin(1978)7¢]  377(29.1%),
Lee(1973)70] 168(20.4%), Park(2008)*”0] 37(2.3%),
Choi(2005)"” 27(1.5%), 1 ¢] 773 Z} 187} 0.7%)0]
SATFTA ) 127 % el T67(59.8%), obd

Table IV, Korean-Western Medicine Treatment, Korean Medicine Treatment, Mobility Limitation, Treatment Duration and Follow up

Author Treatment Treatment  Follow
(Year) KM Treatment WM' Treatment Mobility Limitation Duration up
1) AT 25 minutes, once a day 1) Absolute bed rest for
Lee 2) Cupping : Wet cupping , Dry cupping Normal saline 2 weeks 57days
(200 4)18) 3) H-med' : Dangkisoo-san(Dangguixu-san), injection, Pain 2) Bed rest for 4 weeks (A dmi%syion) NRH
Daeyeoung-jeon(Daying-jian), 3 times a day medication  3) Gait training with i
4) Physical therapy : TENS ! ,ICT, Hot pack, EST* wheelchair for 1 week
1) AT : 20 minutes, once a day
2) Carthami Semen pharmacopuncture : 3 times a Hypertension
Moon week medication - 44 days
i B for 2 ks NR
(2010)”  3) H-med : Daeyeoung-feon(Daying-jian), 3 times a Hyperlipidemia ed rest for 2 weeks (Admission)
day medication
4) Others : Cupping, Moxibustion, Hot pack
1) AT : 20 minutes, once a day
2) H-med (3 times a day) :
Gongjin-dan(Gongcheng-dan),
Taehwa-hwan(taihe-wan) for 1 week
Ahn Dokhwaljihwang-tang(Duhuodihuang-tang) for 6 1) Bed rest for 7 weeks 62 davs
2) weeks None 2) Gait training for 2 . Y NR
(2013) : o (Admission)
Experienced Prescription about weeks
fracture(Goljeol-bang) for 1 week
3) Cervical manual therapy : 15-20 minutes, once a
day
4) Others : Cupping, Moxibustion, Hot pack
1) AT : 20 minutes, 2 times a day
Lee  2) Hmed : Gamigunggui-tang(Jiaweixiongqui-tang), ) ) 33days
(2015)7) 3 times a day None Bed rest for 3 weeks (Admission) NR
3) Infrared therapy : 20 minutes, 2 times a day
Pain medication
1) AT : 20 minutes, once a day Anti-seizure
2) H-med : Gamiseogagjihwang-tang medication
R 1'7 o
JeongB) (Jiaweixijiandihuang-tang) for 2 weeks Proton pump Bed rest for 4 weeks 102_( “_Yb NR
(2010) . o - (Admission)
Gamisayuk-tang(Jiaweixiliu-tang) for 13 weeks inhibitors
3) Jungsongouhyul pharmacopuncture : once a day  Hypertension
medication
*KM : Korean Medicine, +WM : Western Medicine, ¥AT : Acupuncture, §H-med : Herbal Medicine, || TENS : Transcutaneous

Electrical Nerve Stimulation, **ICT :

142 J Korean Med Rehabil 2018;28(2):135-148

Interferential Current Therapy, ++EST : Electrical Stimulation Therapy, ¥ ¥NR : Not reported



=0 -0l AR EE A8t T Hil 9 HEH X5 gk T 73 24 i

Table V., Outcomes, Results and Complications

Author

(Year) QOutcomes Results Complications

1) Other fracture in 20 cases, including 1 case
of paraplegia(due to lumbar fracture)

2) Genitouri tract inj Bladd, t
Pain, gait phase has been improved in ) Genitourinary tract injury (Bladder rupture,

Lee Change of svmproms all cases. excent paraplecia in 1 urethral rupture, hematuria, etc) in 13 cases
(1973)14) 8 ymp case ’ Pt parapieg 3) Retroperitoneal hematoma in 2 cases,
: Peritonitis in 1 case
4) Shock in 3 cases, Cerebral concussion in 2,
drop foot in 1, anal fistula in 1 case.
1) Other fracture or soft tissue injuries in 27
cases, Among 27, 16 cases was
[hin In 2 cases, severe displacement of genitourinary tract injury (Bladder rupture,
15 X-ra racture fragments has been urethral rupture, etc),
(1978) X-ray f; frag has b hral rup )
confirmed by X-ray. 3) Shock in 10 cases
4) Sciatic nerve palsy, femoral artery injury due
to fracture in 1 case,
1) Associated bone injury in 43 cases
2) Soft tiss inj :
1) In 57 cases, fracture reduction was ) O. m'ue mury - .
done well with no/mild clinical - Genitourinary tract injury (Urethral stricture,
symptoms impotence, etc) in 18 cases
- Oth lications(Head t ski
Han 3) In 4 cases, fracture reduction was defe;ctcoé?g Ki:i 1;;1;5; rauma, sin
X1z t d ith significant clinical ’ o
(1982)" ray Som t(())r::s With sighificant clinica 3) Residual complications :
3) 3Yc§1)ses had died. because of - Sacroiliac joint arthritis in 10 cases
’ -1 1 i ses
sepsis, head trauma, mpotence 1 n? C?geg
hemopneumothor. breumonia - Urethral stricture in 7 cases
P » P ’ - Other complications (Low back pain, fistula,
etc) in 12 cases.
Seol .
(2082)17) VAS Improved from 6-8 to 2-3 None
1) Improved from 10 to 1
Lee 1) VAS 2) After 6 weeks (from the onset) : 1) Retroperitoneal hematoma
(2009"® 2) Change of symptoms Seat 2) Lt. eyebrow laceration
8 yp After 8 weeks : Self walking 3) Abdominal confusion

After 9 weeks @ Discharged

1) After 1 year, Bone union has been
confirmed in all cases.

Choi 1) X-ray 2) Case 1 : Pain has been improved 3 None
(2005) 2) Change of symptoms months later,
Case 2 : Pain has been completely
cured 4 months later.
1) X-ray : By measuring
distance and vertical
displacement petween 1) In all cases, distance between
fractured pelvic bones at 3 .
levels (1. from great fracture lines has been reduced by
Park trochante .to bic 40-60% at all levels, -
(2008)*” roc .r pubic . 2) Pain, claudication has been
symphysis, 1I. from pubic )
improved.

symphysis to iliac crest, III.

from iliac crest to

anterior-superior iliac spine)
2) Change of symptoms

There was no secondary injuries,
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?;:?)r Qutcomes Results Complications
1) Complete bone union has been
confirmed after 26 months,
1) Xeray 2) Improved from -3.1(femur),
Koh -2.1(lumbar spine) to -2.7, -0.6.
(2010)21) 2) T-score . 3) After 4 weeks (from admission) : None
3) Change of symptoms wheelchair walking
After 7 weeks @ Normal walking,
Discharged
Moo 1) VAST 1) Improved from 8 to 4 ‘
201 0)4) 2) ODI 2) Improved from 26 to 14 Lt. 6th rib fracture
3) Hip joint 3D CT 3) Fracture has been healing well,
1) Fracture has been healing well.
2) Body temperature of chest, lumbar,
Ahn 1) X—ra;; pelvic part has been balanced.
01 3)22> 2) DITI" 3) After 8 weeks (from the onset) :  None
3) Change of symptoms Assistant standing
After 9 weeks @ Assistant walking
After 10 weeks : Discharged
1) Improved from 10 to 0
2) After 2-3 weeks(from the onset) :
Lee D VAS Could seat leaning

(2015)”  2) Change of symptoms

After 4 weeks : Wheelchair walking None
After 5 weeks @ Crutch walking,
Discharged

After 14 weeks @ Normal walking

Jeong 1) VAS
eog? 2 Ot
3) Change of symptoms

1) Improved from 10 to 2
2) Improved from 39 to 15
3) After 5 weeks (from the onset) :
Wheelchair walking Lt. tibia fracture
After 9 weeks @ Walker walking
After 20 weeks : Cane walking,
Discharged

*VAS @ Visual Analogue Scale, 1ODI

o] 5178(40.1%) & °F 3:2%c}.

A3 =4
A BRTe] AFHE2E 100 oJstelx 6ol o)’d7t T = g3t Wgl ¢ Fthysos WA mg Fdo
A BEEo] glom % 30th7) 31H(24.4%) 2 7P B 1701901, 27(1.6%) 2] ZH|H e FrhgZo] Fukg
kAt 2007} 268(20,9%)01ck. ¥HA sotiel 0-9417F 27+ WA ZAE=RT Seol(2003)7e 2)ake] Ago] gl Wt

: Oswestry Disability Index, FDITI : Digital Infrared Thermographic Imaging

3k ]2 ZHo| Choi(2005)¢] 27", 74 Ax3e

[

1:2

7t 88(2} 6,392 7P AT 1 thgo] 6ot o e®  Moon(2010)’e ARAE Bl et dARARE A=

1078(7.9%) | e},

of 7P|g olel ols) Ee] Waysheict

A dolo g 1271 F ARA Pl o3k F4 1279 =7 Ul 24 4395 2437] 918l o= Tile
FHo] 122700 02 ThRE-S ARy O RH - mawe) we} 127719] B4 $3S BReh 1 2
122700 54 =4 5 5 werkael ofgk Aeo] 80 I HEA S AY Fdo] 4871, A Y =4
(65.600) 0= 7P wWykor, |ito] 1771(13.4%), 71} )l BY =40l 391, B 341 ¢ =#o] 4071
A =0l 717 Tl &gk AF @do] 25%1(20.5%) o] {THTable ).
olgtt, F& FHL 3723wz 1 & 2% F3ke (2) B e
T s S 2 oy B 89 Heoem W 129 =79 s A P 59 Y X5 &
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Q¥ (Hot pack), AFIQWH(EST), AI)H]dZzA LR
(Infrared) 5] % Eelaws olgsiitt ™. 34
oA Bk 2" 2meA] = 22 23elA] Fs)
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Instructions for Authors

to Journal of Korean Medicine Rehabilitation j

(Amended on April 1, 2016)

1. General Information

The regulations on paper submission to this journal are
based on the Uniformm Requirements for Manuscripts
Submitted to Biomedical Journals that were established
by the International Committee of Medical Journal Editors
(ICMJE). 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 re-
viewers that the editorial board appoints before the edito-
rial 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 Publi-
cation

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
published in this journal shall not be reprinted in other

journals without approval,

(KMR

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 re-
ception 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 sep-

arate volume 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 Manu-
script

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 (210297 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 in-
dentation shall never be used while page shall be num-
bered continuously, starting from title page. Figures shall
be included in the entire manuscript and shall be included
in a separate file to be submitted, Manuscript shall be sub-
mitted 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 sub-
mitted, a simple description shall be added behind au-
thor'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 divided to introduction, materials (subject) and meth-

ods, results, 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 research
expenses, etc. , and 4) name, address, etc. of correspond-
ing author (including telephone number, Fax number and
e-mail address). If the title has more than 30 letters in
Korean and 15 words in English, running head shall be
written separately at the end of title page (less than 10 let-

ters 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 writ-
ten 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, methods,

results, and conclusions, The sections shall include the
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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 con-
ducted and methods in which such things were conducted
in order 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 conclusions
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 ori-
ental 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 section 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, methods, experimental apparatus (including man-

ufacturer and model), and procedures. Description shall

be sufficiently in detail so that other researchers can re-
enact the experiment if they follow the same methods.
The section shall also include methods for statistical ver-
ification 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 ob-
servation results only shall be emphasized and sum-
marized. The discussion section shall focus on new and
important aspects of study and conclusions drawn from
such aspects. Literature review shall be avoided if the re-
view 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 followed
by abbreviation in parenthesis. Afterward, abbreviation
only may be used. It is recommended to avoid the abbre-
viation that is not in common use as much as possible.
However, there is an exception to abbreviations of stand-
ard 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
recorded 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 (%]%Y) such as
%, B% and F shall be written in lower case with use of
hyphen,

(E.g.) Chungpesagan-tang (Qingteixiegan-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 (5k): 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),3),D,2,3

(2) Roman alphabet is used in English,

(E.g.) LI, 1, A, B,C, 1,2,3,a,b,c

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 except prepo-
sition 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 *, T,
89, T, e

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 num-
ber 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 author has English name, the last name goes
first while the rest shall be written only with initials.
Furthermore, number 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 sug-
gested by the Vancouver Group as follows,

(1) Journal 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, pub-
lication place:publishing company. publication year:num-
ber 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) Materials from electronic media

(E.g.) Morse SS. Factors in the emergence of infectious
diseases. Emerg Infect Dis [serial online] 1995
Jan-Marlcited 1996 Jun 5l; 1(1):[24 screens].
Available from: URL: http://www.cdc. gov/nci-
dod/ 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 editorial

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, ac-
knowledgements, 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 examination
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
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reference, specific paper that was published in the journal within 6
) months, Manuscript shall be written in less than 1 page on
7) Letter to the Editor ] )
A4 paper with less than 5 items of reference.

Letter to the editor covers criticism or opinions on a
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of The Society of Korean Medicine Rehabilitation

(Amended on April 1, 2016)

Chapter 1, General Provisions and certificate of approval by the ethics
committee,

Article 1 (Purpose) The purpose of these regulations and Article 3 (Research Misconduct) An act that corresponds

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 phys-
ical harm that may occur while they partic-
ipate in the study based on the Declaration of
Helsinki (www, wma.net/e/policy/b3.htm).
Then, it shall be made clear that their con-
sents are obtained, which shall be consid-
ered 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 N/H
Guide for the Care and Use of Laboratory
Animals (www.nap, edu/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

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

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 4 (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
violation of research ethics before notifying
the investigation results to the society.

2. If research 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 submit-
ting paper in the future (at least for three
years or more), the information on mis-
conduct shall be posted on the website, and
the details shall be notified to the National

Research Foundation of Korea,
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Chapter 2. Roles and Responsibilities of This

Society

Article 5 (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 6 (Establishment of Self-investigation System by

This Society) This Society shall establish and im-
plement 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 mis-
conduct 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 7 (Authority and Roles of This Society)

1. This Society shall install a place to receive re-
port 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

Article 8 (Protection of Informant's Right)

1. Informant means a person who informs this
society of the fact or relevant evidence that
misconduct was recognized.

2. 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,

3. 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,

4. 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 formant

filed a report, this society along with the or-
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ganization 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-

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.

formant knew or could know that the report Article 11 (Rules on Verification of Integrity)
was false, the informant's identify shall not 1. This society and the investigation committee

be protected. shall take responsibility for substantiation of
Article 9 (Protection of Examinee's Right) misconduct, However, if examinee damaged

1. Examinee means a person that is the target of the data on purpose that were requested by

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,

2. 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

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.

2. 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,

3. 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 12 (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,

2. This society may include the procedures that
Article 10 (Time Limit for Verification of Integrity) are deemed to be necessary, which are other
1. The basic rule is not to process a report on than the verification procedures mentioned
misconduct even though the report was filed in the paragraph 1, to conduct investigation.

if the misconduct was committed full five
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Article 13 (Preliminary Investigation) results of main investigation, it shall provide

1. Preliminary investigation means procedures informant and examinee with an opportunity

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 mis-
conduct, it shall be allowed to make judg-
ment without going through procedures for
main investigation. If it is deemed that there
is a possibility of significant damage to evi-
dential materials, it shall be allowed to take
measures to secure the evidential materials
under the approval by the president of this
society even before the investigation com-
mittee 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 society
within 30 days from the receipt date of

notification,

Article 14 (Main Investigation)

1. Main investigation means procedures to sub-

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.

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 15 (Judgment)

1. Judgment means procedures to determine

the results of main investigation and notify
informant and examinee of the results in
written form.,

All of the investigative activities from begin-
ning of preliminary investigation to judgment
shall be finished within six months. How-
ever, if it is deemed to be difficult to com-
plete investigation in such period, this soci-
ety may announce the reason before extend-
ing 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 16 (Rules to Form Investigation Committee)

1.

The basic rule is to form investigation com-

mittee that has five or more members,

stantiate misconduct, The main investigation 2. The investigation committee shall include ex-
shall be conducted after investigation com- perts in relevant research field and outsiders,
mittee is formed in accordance with regula- other than persons who belong to this soci-
tions, ety, in relevant field as follows.

2. According to regulations, the investigation 1) 50% or more for experts in relevant research
commiittee shall provide informant and ex- field
aminee with an opportunity to state opi- 2) 20% or more for outsiders who do not be-

nions, Before the committee determines the

long to this society
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3. This society shall notify informant of the list

of investigation committee members pur-
suant to regulations in the paragraph 1 be-
fore main investigation begins. If the in-
formant raises a valid objection in regard to
avoidance of investigation committee mem-

ber, the society shall accept the objection.

Article 17 (Authority of Investigation Committee)

1.

Article 18

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.

. The investigation committee may call on ex-

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 commiittee 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 disadvanta-

geous to any person COHCCI‘HCd,

Article 19 (Report of Investigation Results)

1.

1)
2)
3)

4)

5)

0)

7)

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-
clude the matters on the following items.
Contents of report

Misconduct that is the target of investigation
List of investigation committee members
(limited to main investigation)

Decision on whether or not main inves-
tigation should be conducted and reason for
such decision (limited to preliminary inves-
tigation)

Roles of examinee in relevant research and
truth about committing misconduct (limited
to main investigation)

Relevant evidence and witness (limited to
main investigation)

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 20 (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,

Investigation of dishonest act in research

shall be conducted under confidentiality,
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1)
2)

3)

4)

5)
0)

7)

The investigation shall not run against inter-
est of the society or research order organization.
Anyone who is under suspicion of dishonest
act in research shall have the right to make
an objection to the results of investigation
conducted by the committee. The committee
shall guarantee such right in a proper manner.
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.

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.

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,

Sending a letter of reprimand by the society

Demand on cancellation or modification of
the relevant research results

Replacement of the person involved in the
relevant research project

Disqualification of membership for a reason-
able period of time

Expulsion

Prohibition of paper submission in the future
(for at least three years or more)

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 21 (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.

. This society shall take follow-up measures

based on the results of judgment and inves-

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,
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Item

Details

Yes * No

General Rules

File name of manuscript was designated as author's name hwp. When multiple
manuscripts were submitted, file name was designated as author's name (brief note).hwp.

In principle, paper was written with exclusive use of Korean alphabet.

Manuscript was printed on A4 paper in two-line spacing (Korean 160%), which included
not only text but also English abstract, reference, table, figure, and caption.

Manuscript  was written to consist of title, English abstract, key words, text,
acknowledgements (if necessary), reference, table, and figure and its caption in this order,

Cover of manuscript was set as page 1 while each page was numbered in order.

Abbreviation was used at the least. No abbreviation was used for title. If a word appeared
for the first time in the text of manuscript, its abbreviation was written in parenthesis.
Abbreviations of table and figure caption were explained at the bottom of them,

Affiliation and name of author were not written in any page but cover page.

Name of medicine or herbal formula was italicized (only in English).

Cover Page

Cover page included the following items: paper title in Korean and English, name of
author in Korean and English, name of author's affiliation in Korean and English, contact
point of corresponding author (address, numbers of telephone and Fax, and e-mail
address), and sponsor organization for research expenses

English Abstract

English abstract of the original article was written to consist of objectives, methods, results,
conclusions, and key words in this order that were the titles of paragraphs.

Abstract was written in less than 250 words for the original article and less than 150
words for case report or brief report.

Key words were attached as the number of such key words was in the range of 3 to 6.

Research was conducted for all of the recent papers and domestic journals such as the
Journal of Korean Medicine Rehabilitation and the Journal of Korean Medicine, which
were related to the contents of manuscript.

Reference was also written in two-line spacing (Korean 160%) and numbered in the order
of being cited in the text.

All of the references were cited in the text and marked with superscript numbers in the
text,

Reference
Journal title was written based on Index Medicus abbreviation,
It was checked if reference was written in compliance with regulations on paper
submission such as notation method and punctuation,
All of the names of co-authors were written in the reference. Family name came first
while first name was written only in initial letter, which was the method to spell English
name of author,
Table was written in two-line spacing (Korean 160%) in English.
Title of table was simple and descriptive and was located at the top of table,

Table

Abbreviations used in table were explained separately at the bottom of table.

Table was sufficiently comprehensible in itself while data from the text or figure were not
enumerated in duplication.
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Item Details Yes * No

Numbers in table were checked again for accuracy and examined to confirm if they
were identical to the numbers in the text,

Table
The first letter of each word in the title was written in upper case, except words of

preposition and article,

Figure or picture was large and clear enough to be free from influence when it was
reduced in the printing process. Files of figures or pictures, which were separate copies
of the ones used in the text, were submitted, Name of file was designated in the form
Figure of author's name(fig. 1).jpg.

When the original copy of figure was directly submitted, pencil was used to number
the copy on its back side and mark the top and bottom of the copy.

Figure caption was written in two-line spacing (Korean 160%) in English. The caption
was located right below the figure. The first letter only of the first word was written
in upper case while the rest were written in lower case with a period put at the end

Figure
of the sentence,

Caption

Figure caption was not written simply for title. Instead, description of figure was
included to help understand the figure sufficiently.

® [ make a request for publication of this paper (original article, case report, review, etc.).

If this paper is published in the Journal of Korean Medicine Rehabilitation, the authors transfer the copyright of this pa-
per to The Society of Korean Medicine Rehabilitation. The authors possess all of the rights, excluding the copyright, such
as the right to apply for patent and the right to use some parts or entirety of this paper to write another paper in the future,
If the authors obtain the written approval by The Society of Korean Medicine Rehabilitation, they are allowed to use the da-
ta from this paper to write another paper. In this case, the authors are required to clarify the original paper where the data

were made public,

All of the authors have made a specific and important contribution to writing this paper and take public responsibility for
contents of the manuscript. They are aware of the possibility that if the aforementioned matters are not complied with, this
paper may not be reviewed and may be returned immediately. In addition, this paper has never been published and is cur-

rently not under any consideration for publication in other journals.

As 1, the researcher, submit the aforementioned paper to The Society of Korean Medicine Rehabilitation, I have been
well-informed of regulations on paper submission to this journal and ethics related to paper publication, I hereby declare
that nothing was confirmed to be against such regulations and ethics and that the regulations and ethics were complied

with,

Date:

Name and signature of lead author:
(signature) (signature)
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