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Study on Biological Effect of Ewiiin-tang(yiyirén-tang) Extracts
by Extraction Methods
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Objectives
The purpose of this study is to investigate biological effects of Euiin-tang(Yiyirén-tang) extracts by extraction methods.
Methods
To investigate the effects of anti-oxidative and anti-inflammatory activity, we measured DPPH radical scavenging assay, collagenase inhibition assay and
COX-2 inhibition assay.
Results
In case of measuring anti-oxidative and anti-inflammatory activities of Euiin-tang(Yiyitén-tang) by collagenase and COX-2 inhibition activity, it came out
that  Euiiin-tang(Yiyirén-tang) was unable to inhibit collagenase, but was effective to inhibit COX-2. Cytotoxicity analysis of Euiin-tang(Yiyirén-tang)
extracts by MTT assay principles, there was no cytotoxicity in aqueous and 50% ethanol extracts in any level of concentration.
Conclusions
This results suggest that Euiiin-tang(Yiyirén-tang) extracts have anti-oxidative and anti-inflammatory activities.
Key words : Euiiin-tang(Yiyirén-tang), Obesity, anti-oxidative activities, anti-inflammatory activities
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Table |. Composition of Euiiin-tang

Herb medicine Scientific Name Weight
Name (8)
HoC Coicis Semen 10.0
i Angelicae sinensis Radix 4.0

Hft Atractylodis Macrocephalae Rhizoma 4.0
i Ephedrae Herba 40
R Cinnamorni Ramulus 3.0
=Pk Paeoniae Radix 3.0
HE Glycyrrhizae Radix 20
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1) A 2K Lowry's method)

Lowrye] WH9& Abgslo] whald s ksl
ok AlE 20 plell 200 ple] lowry’s solution I (1%
CuSOy + 5HO : 2% K - Na-tarteate : 2% NaCOs in
NaOH =1:1:98) &3 % 10%3F v-gA17] tha
o 20 pl®] lowry’s solution IT (2N Folin-ciocalteu’s
phenol reagent : water = 1 : 1) ¥3L 220l 30
7t ¥hg A171th ELISA Reader(Blotek USA)E

o] &3t 5% nmolA FF=E 45T BSA
(Bovine Serum Albumin) ¥F&HE o] &3t
FEaAde AAskath

2) I X2HDNS method)

Sk DNS(3,5-dinitrosalicylicacid) @+ Rochelle
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 AZgEHoE phenol-sulfuric acid¥”S A}
4313t A& 100 pl, 5% phenol 100 pl, H;SO4
500 s &3 & AEToA 30837F wHA]Z T
ELISA Reader(Blotek USA)E ©]&35t9] 480 nm
dr FF=E otttk Glucose EF&d =

% ALTo =
o|g3te] EERUL AT

4. DPPH radical scavenging activity &8
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Fretdde S46t7] 9lel DPPH(1,1-diphenyl
-2-picryl hydrazyl) free radical scavenging activity
2 23319 eP. Axzo] 5 (EDA, electron donating
ability) M2 Bloise] WHE Wt %
stk 72+ Al=89 10 plell 0.1 mM DPPH-&-<
= 190 pl= 7heta 2 &9 F 37 CollA 3083t
taol 4582 WeE FTERAIG
ELISA Reader(Biotek, USA)E ©]-&3}4] 517 nm
A FEES FHsH. FddzT2 BHAS

AHgsrah

ElacaEdl

5. 9|0|QIEte| NESM(cytotoxicity)

AZ=Qe] A 87} B AEZYEES MIT assay
2 24389, MIT [3-(4,5-Dimethylthiazol-2-yl)
-2,5-diphenyltetrazolium bromide] A]2F2 Sigma-
AldrichAt& FH F9dste] ARgatglon, AHEH
cellZ NIH/3T3 mouse fibroblast(1X104)& 96well
plate°ﬂ/\1 24X 7t wekste] A8ttt ojo]elet

< =R A5 cellol] Alsiglon, 2417 &
LPS(Lipopolysaccharide) & 12151312, 0.5 mg/ml
] MIT A9k o]€-5k9] 0.1 mg MIT/(200 pl)
well o ¥ 24]7F Fet wjkalsitt. 24 A

Alae 371 AesidlaL, M § Asde AAS
3, 200 ul ¢ PBS 2 /H]Z%?E} %, 100u1¢] DMSO
€ 7kt MITE Shelofl ofs)

< §38lA17] &, ELISA microplate reader(Model:
MQX200R, BioTek, USA)E °|-&3ted 570 nmA
TAEE =439 AT AEELS control cell
of theh Wt ® FASHITH
viability(% of control) =

AAE formazan

absorbance of treated sample
absorbance of control

x 100
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134 FEATANA FRBAo] $530 AZ
S40] gt BHAE AT F olE A% 9
o191 Aol thatel Yol L BHAAT

2) Collagenase Xaff &y =4

Collagenase A&1&4 542 ninhydrindH-&
Hgslo] ALg-atEtH?. 50 mM Tris-HCl buffer
50 plell 1 mg/mle] Collagenase(Type IA, Sigma
C9891, USA) 10 plz} /\] N2 e & F37C
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7kate] 37 CellA 3083t HAZT EanHES
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3) &IUZ & ZX(COX-2 inhibition activity)

COX-2(Cyclooxygenase-2) ¢ A&E =%
afleh. A o3k 2k 96 well plate®]
2 well ] 10 pl heme, 10 ul assay buffer(100 mM
Tris-HCl, pH 8.0) 22|32 10 ul solvent(inhibitor&
=99 S E H7IsHA T Background welloll =
2 well © 10 pl heme, 10 ul assay buffer 1231
10 1l9] solventE 7}k, 100% initial activity =
S #1301 2 well ol 10 pl heme, 10ul &4(COX-2)
T2]31 10 pl®] solventE 7T Sample(inhibitor)

o] COX Aallgd=4LS el 2 welld] 10 ul heme,
10 pl E4(COX-2) 23] 3L 10 ple] samples 37}
39t} Standard inhibitor 2=
dimethyl sulfoxidedl] =] *2]8}%l31, Samples
100 mM Tris-HCl(pH 8.0)°l 5o sxE =z A3
stem, B welldl 200 plo] assay bufferg %7}
sl A-eofA] REGAIZ] %, Luminometer(SpectraMax

Molecular devices, USA)el F-2=of 9l 270
g-sto] slte] dispenser® X
welloll 10 pl®] chemiluminescent substrateZ
o] &3}

& Relative

Indomethacing

L,
o] dispenserg ©]&

A7ketal, A thE she| dispensers
50 pl ¢ arachidonic acidE #H7}st
Luminescent Units(RLU)E Luminometer=2 3%
3}l Standard inhibitors indomethacing A}
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7. SHAE]

Ao AR FAEAA2H2 SAS Clinical
Data Integration solution(ver. 9.1)(SAS, USA)<=
ARgste] EAE I oH, EAAIE meantSDE
YeERigITh 2 23 i Atel = Student t-tes9}
ANOVA test2 A3}, p<0.05¢1 25 fr<lg
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JE|(Watman No2)Z ojZste] g A 71x  FE2EL 9560%, 100% Ethanol FZE-2 5.384%
st 1 FES $%@ﬂ@&a®§maﬁq.4i2ﬂﬂﬁﬂﬂwbﬂ)
2 Az ol BFEE- 13.12%, 50% Ethanol
Table Il. Yield of Herb Medicine Extract
Solvents Sample Name Yield(%,w/w)
Glycyrrhizae Radix 13.376+0.234
Angelicae sinensis Radix 31.97840.631
Paeoniae Radix 10.714+0.321
Wat fract Atractylodis Macrocephalae Rhizoma 33.124+0.663
aler exdrac Coicis Semen 3.768:0.161
Cinnamomi Ramulus 1.862+0.053
Ephedrae Herba 12.220+0.366
Yiyirén-tang 13.102+0.395
Glycyrrhizae Radix 10.4700.231
Angelicae sinensis Radix 26.690+0.812
Paeonige Radix 6.166+0.132
0 Atractylodis Macrocephalae Rhizoma 17.872+0.543
50% Bthenol extract s Semen 08580027
Cinnamomi Ramulus 2.066+0.063
Ephedrae Herba 10.620£0.399
Yiyirén-tang 9.560+0.298
Glycyrrhizae Radix 5.792+0.186
Angelicae sinensis Radix 9.780+0.512
Paeoniae Radix 2.088+0.073
0 Atractylodis Macrocephalae Rhizoma 4.66610.143
100% Ethanol extract i Semen 162620051
Cinnamomi Ramulus 1.482+0.053
Ephedrae Herba 4.63610.136
Yiyirén-ting 5.384+0.173
All experimental data were mean=SD of triple determinations(P<0.05)
A 079%, F T 835%= Q1 Hom, 50%
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A= 7 FA 9} ool
LR Ses =
FEEE ©9d 211%, &

FEthanol F&&52

g 6.52%, 100% Ethanol F+&&<

AT 1.23%, F

w2 195%, S 0.87%, =
oz 505%,

T 4.94% 2 A5 cHTable ).
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Table Ill. Component Analysis for Dry Samples
Protein Reducing Sugar Total Sugar
Solvents Sample Name Chw/w) (hw/w) Chw/w)
Glycyrrhizae Radix 4.71+0.23 0.5410.02 2.74+0.12
Angelicae sinensis Radix 1.190.05 0.25:0.01 0.83+0.03
Paeoniae Radix 1.39+0.07 1.39+0.06 643+0.19
Water extract Atractylodis Macrocephalae Rhizoma 0.800.02 2.36+0.07 1.29+0.13
Coicis Semen 0.64+0.01 1.86+0.05 642+0.11
Cinnamomi Ramulus 18.15+0.54 4.24+0.13 3.87+0.13
Ephedrae Herba 5.66+0.18 1.37+0.04 1.18+0.04
Yiyirén-tang 211+0.07 0.79+0.03 8.35+0.25
Glycyrrhizae Radix 5.89+0.18 1.04+0.03 6.37+0.19
Angelicae sinensis Radix 2.12+0.06 0.37+0.01 1.32+0.07
Paeoniae Radix 493+0.15 1.57+0.05 9.29+0.19
0 Atractylodis Macrocephalae Rhizoma 1.14:0.04 2.53+0.08 1.64+0.04
S0% Ethanol extract 5 i Semen 117:004 10.02:034 1200038
Cinnamomi Ramulus 19.600.57 4.84+0.16 8.18+0.26
Ephedrae Herba 5651017 1.690.05 5.02+0.17
Yiyirén-tang 1.95+0.06 0.87+0.03 6.52+0.24
Glycyrrhizae Radix 9.32+0.23 1.55+0.05 552+0.17
Angelicae sinensis Radix 10.13£0.31 0.7210.02 5.090.16
Paeoniae Radix 12.45+0.38 3.02+0.06 6.61+0.23
o Atractylodis Macrocephalae Rhizoma 1.5910.06 1.71£0.06 6.94:0.21
100% Ethanol extract G2 Semen 2084007 3814012 443+0.14
Cinnamomi Ramulus 12.69+0.32 499+0.16 5.060.15
Ephedrae Herba 17.9910.54 2.33£0.08 4.2520.18
Yiyirén-tang 5.05+0.17 1.23+0.05 4944016
All experimental data were meantSD of triple determinations (P<0.05)
= = = . . A7 zAo] gl = 3}ALg) g
3. 2E20) C48t DPPH radical scavenging 2% #H4i°l 24 Hehel kst 2
A =L o O Ay =Xlo] A9
aCt|V|ty _E_é-ll © © ]’ D]— “’]’ = E o
2ok 1*]61%, nH 50%, ofold®e] 4%
ARgdse AT whgo] Agubgd 9 FstdAo] FAlENeH, 50% dEEFE
#ojst= *}i}’“ free radicald] AAE A Fsled =Y AT WA 43%, AA 2%, v 72%, <
I

AYukS A, 2HE A A7 oo DPPH
< AMgste] ditslEde] ARFAdToRE <l

o] Q1Er 40%, 100% ©lEF-2-9]

%, WAk

79%, A 56%, mFF 80%, 2jo]Ql

o] 38%2] 2AJo] &<l Ark(Table V).

A5 Az 75%, ¢

s
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Table IV. DPPH Radical Scavenging Activity of Herb Medicine Extract

Solvents Sample Name DPPH radical scavenging activity(%)

Glycyrrhizae Radix -30.06

Angelicae sinensis Radix -4+0.07

Paeoniae Radix 37+0.73

Atractylodis Macrocephalae Rhizoma -2+0.04

Water extract Coicis Semen -12+0.24
Cinnamomi_Ramulus 61£1.21

Ephedrae Herba 50+0.98

Yiyirén-tang 4+0.08

Glycyrrhizae Radix 12+0.23

Angelicae sinensis Radix 8+0.15

Paeoniae Radix 4340.85

o Atractylodis Macrocephalae Rhizoma -1£0.01
50% Ethanol extract Coicis. Senmen 12503
Cinnamomi_Ramulus 72+1.32

Ephedrae Herba 72+141

Yiyirén-tang 40£1.12

Glycyrrhizae Radix 751.43

Angelicae sinensis Radix 44+0.89

Paeoniae Radix 79£1.62

o Atractylodis Macrocephalae Rhizoma 15+0.37
100% Ethanol extract Coicis. Semen 125004
Cinnamomi_ Ramulus 56+1.06

Ephedrae Herba 80+1.58

Yiyirén-tang 38+0.78

Control

All experimental data were mean+SD of triple determinations(P<0.05)

4. NIH/3T3 mouse fibroblast cell®f CHst
HEEAN 80|

-—=10

ka2 Water, 50% Ethanol, 100% Ethanol
}%‘ sto] FE3 FE2E Ui XS &
tach. 1 A2 50% Ethanol F%%& 3 AIA
253} 100% Ethanol &% & 7+%, B, W
Z, 9ol AlA F=E9 7§ NIH/3T3 mouse
fibroblast cell®] 7HA4=7} Fol] HA =& A
og 39l Hol AlZ=Ho] e AR =9 5

AT

0

" mlo
[¢]

50

2 THTable V).
oldd AgE Al FRE oY AW =
%%%, 50% Ethanol %%, 100% Ethanol %%
gsl9om, AlgE 217} 10, 25, 50, 100 pg/ml
@. FEERE Asigich 1 A% oY & F
Z%57, 50% Bthanol F&E2] 7-¢ AXAEE0]
80% ooz ZAo] 9l
H, 100% Ethanol F&&
FEOA BF MEEA
Ch(Fig. 1).

o] 7% 25 pg/ml ]
o] ‘—t— Aoz A=A
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Table V. Cytotoxicity Analysis of NIH/3T3 Mouse Fibroblast Cell(3T3-L1)

Solvents Water extract 50% Ethanol extract 100% Ethanol extract

Glycyrthizae Radix Glycyrrhizae Radix Glycyrrhizae Radix

Angelicae sinensis Radix Angelicae sinensis Radix Angelicae sinensis Radix

Pre-adipocyte

Paeoniae Radix Paeoniae Radix Paeoniae Radix

Atractylodis Macrocephalae Atractylodis Macrocephalae Atractylodis Macrocephalae
Rhizoma Rhizoma i

=
:

Coicis Semen Coicis Semen Coicis Semen

Cinnamomi Ramulus Cinnamomi Ramulus Cinnamomi Ramulus

Adipocyte

Ephedrae Herba Ephedrae Herba Ephedrae Herba

Yiyirén-tang Yiyirén-tang Yiyirén-tang
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Fig. 1. NIH/3T3 mouse fibroblast cell viability of each
Yiyiren-tang extracts
A : water extract, B : 50% Ethanol extract, C : 100%
Ethanol extract.
Statistical analysis with one-way ANOVA and LSD test
were performed.
a, represent statistically significant as p<0.01 compared
with control group

5. MEE ATHof st YalgdE=

52

Aefsta A9 s st =
npgtat ofol9l’, 50%
gk oJo]elEl, 100% Ethanol & F3
Ao ARSI F7tE R
A% & 3253}, 50% Ethanol =522 2%
t}7} 100% Ethanololl A &-ka}
tol, Al 250 &S 74

]
ogt

o
= o\ T
N
N
ofr

ra e

COX2 &4 =423}

Q& 100% Ethanol F&E2 98%, vid & F=
52 82% Wzl & FEE2 66%< Al 4]
el =tk 53] AA
Ethanol F&&2 100% % &

23
)

AtH(Table VI).

Table VI. Inhibitory Effect of the Extract on COX-2

COX-2
Sample name inhibition activity(%)

Yiyirén-ting water Extract 81+1.71
Yiyirén-tang 50% Ethanol extract 93+4.01
Yiyirén-tang 100% Ethanol extract 98+6.71
Ephedrae Herba water extract 82316
Cinnamomi Ramulus water extract 100£2.28
Paeoniae Radix water extract 66£2.20
Glycyrrhizae Radix 100% Ethanol extract 101£3.60

All experimental date were mean+SD of triple determinations.
(P<0.05)
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3) Collagenase Mol &4 =

Collagenase A3l 24 443 oJoRlg &
FEEE 17%, ©J°]A% 50% Ethanol =
4%, ©]°|1% 100% Ethanol
collagenase#|all /o] e oz ATt
o oAl Watel & FEES

25 2%, 7+% 100% Ethanol F&%EL 5%9] A

rlo
©
i
o
rlo

e



24236
5+0.20

oJo|QlE FEWHd wE AL dA
LIS 7 AeR 9 Hon, nd & AW & fujd wE RS EA 2
FZ5 < Collagenase Aaf&go] gle Zlor & oJoQl" & 5= oA 211%, ST 0.79%,
Q! = th(Table VI). % T 835%= gl Hem, 50% Ethanol F%&
B2 oA 1.95%, S 087%, ¥ B 6.52%,
Table VII. Inhibitory Effect of the Extract on Collagenase  100% Ethanol F&&E2 Wz 505%, 34T
Sl s Collagenase 1.23%, & & 4.94%= A= th(Table II). whaf
inhibition activity (%) O = =5 oo 2= -
4135 B AL % 3o Y] BY] fEd Aoz 4
13+0.71
1
-3+0.90 Z"%E]r
11+1.18 DPPHY & AHgste] ditstEdel daigols
o2 Q3 WEE sgtE g ks ofvlRe g
Asle] 471 ANe] BAsE JEg tehlel g
S8 24T 2% B F38) 4%
W zkok 37%, ARA61%, v 50%, oJo]A'o] 4%
e
75%, &7
A2

Yiyirén-tang water extract
Yiyirén-tang 50% Ethanol extract
Yiyirén-tang 100% Ethanol extract

Ephedrae Herba water extract

Cinnamomi Ramulus water extract
Aksh 24
o gmtstetdol ZelEen, 50% o
A% Bz

2o A% WzpeF 43%, AR 72%, v 72%, ¢

o]o1&} 40%, 100% ol g-&-2
44%, W2k 79%, AR 56%, #+ 80%, &0l
o] 38%2] &4do] &<l ArH(Table IV).
Ao= egron

upehr olo]olete] - 50% Ethanol® &%
T Ee
. 100% Ethanol® %3

Paeoniae Radix water extract

Glycyrrhizae Radix 100% Ethanol extract
All experimental date were meantSD of triple determinations.

(P<0.05)
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ATHTable V).

oolole} & %5, 50% Ethanol %%, 100%
Ethanol %52 A& % 77} 10, 25, 50, 100 pg/ml
A =R At 1 7%11 ofoldle & F
=53, 50% Ethanol F%%2| 7
80% o]}d—og E}Ho] gq%
111 100% Ethanol %% o] 7% 25 ug/ml °]%

|4 25 |

E]r(Flg. 1).
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Rl ")r““é‘?dﬂ COX-27} S
TE M¥Eol|A #Hd3la = constitutive form$S!
COX1¥ Thekgt A=e o) Wdo] frHe
inducible form¢l COX-27} Ut} FAAZZzo 2
FrEgh HTFsERER] Zucker ratol|A] azoxymethane
o o3 FEsE gy HAA oA &
7% Zucker(fa/fa) ratoll A COX-29] #do] 7hAa
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3l A5 whEolv o AES] 24 T AdEe
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7hll wet FAFZA] Eido] AFH Tk COX-2
84 SHAH ol B FEES 81%, 9ol
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