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Abstract

These studies were conducted to investigate the effects an herbal extract composition(MHE) containing Hovenia dulcis
T., Artemisa capillaris T., Pueraria thunbergiana B., Polygonatum falcatum A., Agastache rugosa O., Silybum marianum
L. and Glycyrrhiza uralensis F. in alcohol administered mice. Prophylactic administration of different doses of MHE(20~ 100
mg/kg) had beneficial actions toward alcohol degradation in acute alcohol treated mice. In addition, intraperitoneal administration
of the MHE showed anti-inflammatory effects in inhibition tests of vascular permeability produced by acetic acid. MHE
also reduced the concentrations of nitric oxide(NO) and tumor necrosis factor(TNF)- @ in macrophages that were activated
by LPS. These results demonstrate that MHE possesses the potential to stimulate alcohol degradation and inhibit inflammatory
effects in mice.
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M =2 N ELH| 3| = g4 A (acetaldehyde dehydrogenase; ALDH)
of 25t obA| ExKacetic acid)¥} o]iteteta 2 S THCho
S 2007; Chae HB 2009). ¥Z-& thAl Fof B == oME
drs| = HhAd0] =& SFEolERE A9 o7 7HA|

£ =453 vhgsto] ThAIZ gt =4 9 HAL, vlAE
ol Wz 7|20 nEEEg ot F22} 7|53} 9 A

Aol o7 7HA] o|fE RS HHSHL L, ol
gt SFESHE A8 229 AEFH A} UHE BAE A
o1 BHu 9tk ¥43E HAHY EAle AT olske] 4
EA7E ot iz dA=F o)) Aol gk o7 71 EAE
2 4 Utk €32 2 YT AFoA FE] 1He 2] 3 F7HFItHMansouri - 2001; Thurman 5 1997).
2 SAA dAkEh 3hgel gt 7t dRbEl BAlE 3 ek dR-go] AUl e AW 9 183 59 7144
ot SF ¥ el 3= ¢3E AAER ofet g HE A =, o]2jgt W2 free-radical-mediated

go) Bajay F AREE oHELH S| elgt v} 7t
< w3et 2sp|ze] BHOR ola) e Bkl Wang
£ 2010). $3= L2 HF & EBo| yet, 7M.
2& AAEE Tt 7hEl g FEE R A
Y FTHETE LY 5= UrhDay CP 2006). 7Hof] =%t
4T 9] JHEL T B4 A(alcohol dehydrogenase;

ADH)9|| &J5}o] obA|E L | 5] = (acetaldehyde) = AH2HE $-, of

oxidative stresso] 2]3te] B2 A& A tHDay CP 2006). &=
Zof| o3t Aksha AEH X(oidative stress)= A Z7F YA
Sh= ROSO]| &J5te] of7| =, o]2|3t Bh-g-dE2 (free radicals)
2 Azzuhs Adshe Td 22 9 DNA 39 AlZ A&
o &< FA Erh(Albano E 2008). 4812 &40 Woist
7] {15t A= o7 74| Ak 7S fdekA Hw,
olg|gt FAkSt 7112 A9 EAE JAISHA "t Ell
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tHXin 5 2005). &, 4229 A A A== F
4hazb7|(free radicals)= Ats}o] 7st7]o A A Ak}
2 2 Ag fEshl BrkCho 5 2007). Thepe] f2ak
W) 22 T etold(catalase), HEAOIE T ARE
(superoxide dismutase; SOD), S EFR|-2 1-2-A|tholA||(glutathione
peroxidase) 2} 22 4TS} Ao Ofdto] A A E =], FE4t
2%1719] o) FHatet Wl 7| S ol AW A A HatekE
2 BT Qe 2 QAIES) AL B2 WA} S 71
A 5] 2 43S §sHA BEkCho S 2007; Choi 5
2006). E3t, LN E L H| 3] == acetaldehyde-protein adductsS
Agstel AYREE-S o= TS U6HA thLee
T 2000). TR THIAQl U H-E0] A F = B 2 d(methionine)
o] thal o] 2T =A FAE A YE= 2F
E}X] 2(glutathione) 9] A4S AAIE & o2t EF F4A
HHuriglyceride; TG)?] S =8 B0 2 Aztoz qukshA
EtChoi 5 2006; Wheeler = 2001). T3t 4F-& 71H23lko]
A A5S defozA FHAZ(Kuffer cel)= B TNF-
a, TGF-8, IL-1 9 1L-6 52 A3A4 cytokines A4 E 11, o]
o A Babe] AR fEsto] BT Hgst
ZZ5H HthWheeler 5 2001; McClain 5 2004; Chae
2009). @b G4 9 T EEHAE SRATI= A
P22 7MY AER E AAAE &4E Y
23 A4S & Ao 7|ttt ole &
T= ToA 9 QTN HEHer 3ot
Ao g dEfdl FEAES o83 TAETF
FES 1L Holed e AES 2
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1. MEiss

W 6~77% 9] §4 ICR 198 (Gl ok v
of gatthat AREBAANA gt vk AL Agzo
s~100ke1% gol H4E B3 APEEE BAKE(Sam-
yang Co. Ltd., Incheon, Korea)E A5 #3519, 2% 23+
2T, FE 5564%9F Y-S 21 7HH 02 AHF 2=
Aol AEHAS WA GEE Fojslo] AL B
RIS vheat S 1FALE] ML A2 T B

2 suheld 479 o2 Lol A%t Ade] 485ta

& F=AFFEIA

2 Ao ARge Aok dwel AR 1%, 3, =9,
2%, 9787 9 HAERe A AT A AR dEF
(Seoul, Korea)ol| A -3to] ARESIITE A4}, QX% 9
32 20%E, 28, w23, IHF © d2Re 44 10%E
Z3sto] F 1 kegoll 10 € 9] FR/SE 7H5te] 100C oA 54]
F FESHTh FEE2 AY SFEA(Lab extreme, Inc,
Kent city, MI, USA)Z 50 brix7}4] ¥ &, 4 Az7|
([1Shin Lab Co. Ltd., Nanyangju, Korea)S ©|-&3}o] 52 AX
F 3ok Al E =Z&E(mixed herb extracts; MHE)S A| %3}
a1, PBSE o]-&35}o] 100 mymlE 2 &, 4Col|A Rs}
o ALgatsch

e |

A3E ol mA = A= 7] dR
H =70l Fsto] AA8HTHYoon & Jo 2010). 2R3}, 4]
olof oJFt A F-E F4o w39 AolE qloh7] YA vk
2(ICR, 343, 25 95 2AIF AAAN 7L, 2t 29 Suke] <] uf
S0 4, 20, 100 mgkgd] A& E J2ALOE FHRFE BT
Folstqint. Fof 1AIZE & 7} uhe2of 40%] YFEZ A
F ke@ 7 g LR 13] HAFRASIAL 1AZE T oH2
2 oA & EHS QBT X ¢EE =SS
Quantichrom Ethanol assay kit(Roche, Hayward, CA, USA) ©]-&
shol 540 nme] FHEES 274 ¥ kit o] E& ¥2E A=

£ B4t ¥ EEFA A 20E HYst 3
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4. ZNEE £ AN o™

E3HeFg A E &5 MHEY] 93t &0 A EH &
I} A= A2 Olajide’s W (Olajide 5 2000)5 5}
S5} &, ICRA upg-20) ARE B0 FAK1.25, 5,
20 k3l 308 Fo) A AQdso] SJAE 0.7% o=
e Az3ke] A% ke 10 0 B ATk 308
B ARl gof =of A R3S 4% pontamine sky blueE 0.1
n goo2 Telgule] FAILT, 308 ¥ A3 wRYoR
ARBES AT 1 F B 5 nie) A ds
2 270l 71l HRE FPA E50lE ¥, BN HeS
A5 B34 A 9] pontamine sky blue2] 952 590 nm
oA FH=E ZAsick

5. 434 MEQ| M AN Ojxl= &t

RAW 264.7 A|ZE 24 well plate®] Z+ wello] 1.5x10%well
o] El=2 H=3]31, 24A]|7F Z9] lipopolysaccharide(LPS; 500
ng/ml, E. coli 026:B6, Sigma-Aldrich, St. Louis, MO, USA) &
MHE?] HZ%=7} 156~1,000 pg/ml7} HE2 24510 A
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713t o8 24417t w8l t) Nitric oxide(NO)9] kS ¢F
A= NO A3HE-2] NOy(nitrite) S Griess 8-S o] g3le] =

5 chLin 5 2008). oFdtH, thAIA|Z v A5 0.
mlE 96 well plateo]] @il o] 7|0 Griess A] 2H(Sigma-Aldrich)
= 5% A7kt 1023t vHAI F, 570 nmoj|A| F3%
£ =43} ) Nitrite?] 5=+ sodium nitrite’E- 0]-835}o] &
o gZIY wmste] TASKYT A ABBY
LPS7h E4kel Al ool e 515 F, 2} uioF AME ol
AYAHEl TNF- @ 9] 35S sandwith ELISA %S ©]85t=
Z} cytokine kit(BD pharmingen, SanDiego, CA, USA)Z #3F
sheict.

—_

6. SHXZ
gizwel dist ddT 2k A4 #9492 Student's
two-tailed #-test2 EA3}% T},

dut 3 nFE

1. BBIISAIE £E520| BF YIS S0 01X
BUFSAIR $229 MHE 9 MHES TA4J5H 2 Ao

A
2o gmg Rol mNE AESIAT. X gl He7
A& R|FEAKHovenia dulcis T)(Cha 5 2004) ¥ Z|(Yang 5
20042 o) Aol H LG o Ent U FAT Hgol
HuE vp g3, A F(Lee 5 2003) H Q17145 (Han 5 2009)
2 AL 288, FEEle HERE A 24(Kim &
Yang 2002)°], W23k FHS E4J(Oh 5 2005)0] HilH
b Sk E4), ol MHES TLAsH: AJoF 20458 R4

N
3

oM W 717 % 9170l A 715l ol AL &
22 4 719, 3% Sol A7t ek LelA ik Az

i o M= A3t HEE 9Jste] ket 0]
of o3t dFE Fo Ballo AolE floi7] flshAl 2417
. MHE % Z} 74 AoF F252 vhe2(5uka)/
ol 242k 20 mgkeg A HFFS SHRTh 1A7E 3 oo A
% ke 125 mee] LF2(99.9%)S BT, 1A &
of wpe-29] EF UL TS EATIAE AFdH, &
= 2 b2 EF S-S TS 049940.031%%
= Hom, MHES F4d5ks Aokl 4747 9 AFAE
o3t upe AL 747t 0.435+0.041%2} 0.4260.032%2] B3
& AFE BYozA JHA D AFA s vheLofA
F&o AE S8k 715°] e AYE 24 3,
3 oFRAE 25U MHEY} FojE nheio] 438 3
S 0.409+£0.026%F 2o 2A YAF(p value=0.097) L
AFAHp value=0.045)0] |5l =2 F2Al(p value=0.017)
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Fig. 1. Effect of MHE and its gradients on blood alcohol
concentration in ethanol-treated mice. Data are means+S.D.
of 5 mice. *p<0.05.

=
o m\?_{g
oX
o
x0
fr
i
=
0
te
a1
T
o
i)
&

< HANEHAL,
T g4=4Y
4 Y AEEE A4S A% A7 e AR AR
| AtHYang 5 2004).

AL Hof 4L 7HX= MHES] 24 5= 24 9 &
g Fo T A7 350 iE EF AL HIE &4
sHgict. Fig. 20 A|AIRE BRe} Zro] 7+ F9] uh-e-2Aof] MHES
Z}Z} 4, 20, 100 mgkgo & HrEofhar, 1A|7F o U3-Z0]
Fold k29 EF A Ao 2 5 s TS
ZAREE 231, MHE §0lA 5% & d3is &4 &
A& BHYlon, 43E AE £X16k= MHES] 3|3 5=
20~100 mgkgel A1E Rt wetbs MHES 20 mgkgs
Fofgt ufe A0 A7t Ao ME EF dAE FFE 3
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Fig. 2. Dosage and time course analysis of MHE on blood
ethanol concentration in mice. Data are meanstS.D. of 5
mice. *p<0.05.
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stk 1 2k MHEZF Soigl ohgae] A9, 8% 92
TEE 3E Fo AR $RE g3E AP g2 H]
shol olg e YISOl BaT AHp<009E 29
T, 0] AT LG Bl SAZIIA FIBHA H7(p<0.05)
Holth dEE AFHl Y3t 39 YAE FE o EYT
3|29 ZZof o3tth(Yang 5 2004). oM EY || E= 1
2 WaA Be fosER AuEe] w57, o4, 7
E Y S3HAE 2dstaL, T 42 Al a2
e AT RA ASE AEdAR Sl 21 S
£AFA 714 " tiMansouri 5 2001; Yang 5 2004; Choi 5
2006, QFO2 MHEES %3] A7 2 Uolrt 1715 A
He 7 P5A ABo s Sistel B4 R Ty
A5g Rolo] ofg AR Paie] Y Bolshe B Y
A Bl mAl= aRE HESoF & Ao|tHYang &
2004; Choi & 2000).

2. DNET Sl oNAlE

A LS A AE9SE et 25 A%
314 EthLiu & Cho 2000; Dokmeci S 2005). ¢Z2&
AF G o2 A ST o EA A o] &4
H52 F=ttHMitsuyama 5 2006). E=-Zof 23
3 ol osto] maR R Y YEEo| &5
ddolm, dFEof 3t AAFY LS GFEof st
2 o] BAE e - FIRITHPiotrowski

; Mitsuyama 5 2006). w2}A MHEQ] g3 9A|of of
ZALeL7] flste] Alme o3t dF AA &/
sto] ofA|EA] oJsto] fiHtE = RAEHY RIS
Aletleh A2 a5 G4 ditt dde= A=Ql
MHEE uh$-2of Z242F1.25, 5 9 20 ngkes 7 FASHL,
O EARS T FARSIATE 1 23, MHES] Foj= opA|
EAN @ Fo] g2 H]ste] BAEH Fo=E5 MHE &
= gEHorw JAteEN dF5S Atk 7l1ee] U=
o] RIF U chFig. 3). oM EAL] oJsto] = 2AE
¥ T 9] F32 prostaglandinsF 22 FFul| 7= <
3t B EFRHEe=A o] R oSty fFr=Erh(Jung
= 2007, Wang 5 2009). 3t ¢t go] oJat A% AL
T AT ERA| E(gastric mucosal cell)@] prostagradin®] EH|
2 2] mpiks T A o] QltiLiu & Cho 2000).
Aike] ISR GERIT ol B W7 & sh}
¢l ZZneutrophil)7} YAFS}H= prostaglandin®] G ¥+
o, o] 52 frEitatt7] uiz) o] A, eKoxygen radical-
mediated lipid peroxidation) S =30 24 71759 A
Fre=stA "tiZhao 5 2009). o]23t FFHHSS FA5S
2 olFste T 59 dFAIETE BAkst= o7 7HA 8
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Fig. 3. Effects of MHE on vascular permeability induced by
acetic acid in mice. Data are means+S.D. of 5 mice. *p<0.05.

ZA] cytokine2] kg wH7]of(Wang 5 2009, Piotrowski 5
1997), MHE®] Fo{o] o3t g5 axt &, 8¢ T4 o
A7 48] $I5tel MHES] 954 cytokine 9 4%
i 229 Aite) mjAl= adtY] JEZ e iTh

3. MESM Y ASMH S2| Mo X Fa}

MHE®] thalAjzeo] gt N5y ats AET =X
AZAF AHE s/ E 245t MHE:= Hi4)A]
3o thsted oF 300 ugml ©|5+Y] FE+= in vitroo| A HHAA|
3o BE FEFE VXA ge AHE EthFig 4). =2t
A A5 A A A9 mlX|= Adk= MHES] tiAlA]
3o tiste] Ay =4 AAE 7HA Y= s&olA AAlst
%tk MHES] 3% B8 2ASH] f8ke] LPSe] 9]}
AYAFE = AR Ax(nitric oxide) &) A4 W F5/d cytokine o]
Aol vl = ATE 2ARHHHFig. 5). ¢3S WA
oz HHstd A EF, AWt 5o S ohEt WA
o] M35 ro=n Ao Htt A AT
1 BE 3 QJthLee 5 2006; McClain 5 2004). E3H &3
=9 A= F5A4 cytokined] BitS FHAIHOZH A
o] @Zukg-g 23ty Bt rMeClain 5 2004; Chae
HB 2009; Lee 5 2006). T3+ Y& H¥E ohe} 14
< G3Hkgo] BAE, o3t At EFNEE 1Y 7ls
£ Be83HK]7]7] = A S 2006; Nagy LE 2004). A3
23}, MHE= NO % &3] H54d cytokineE ¢l TNF-a &
T Y&z JAIF A HckFig 4). & ATl
SN EZZ ARESHLPSE 7 3479 o9 AL E
oz thaA|zet 2 FS5A 22} BE-E-5Ho] nitric oxide(NO),
hydrogen peroxide(H,0,)9} -2 Za|gtt)zr W IL-1, TNF- ¢
9 IL-69F 22 dFu/iEdE Eolste 28o] e dxE
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Fig. 4. Cytotoxic activity of MHE on macrophages. Data
are means+S.D.
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Fig. 5. Efect of MHE on the production of NO and
cytokines in LPS-treated RAW 264.7 macrophages. Data are
means+S.D. (n=4), *p<0.01.

Al A5+ =2 olti(Jung F 2007; Lin 5 2008). E3
Al o2 710 AR shiel NOE wefal
£ 4998 IAHo AR

o1 4 A5 9lsied Nos) 4l PR

2 i A AYAZE SR HAA
T2 F2HQ GFNES ol FaT 29 F9 st
o|thLin S 2008; Yoon & Jo 2010). 7+ S-¢] z}=o]| &j5}e]
HAAZ O AFSAEZ FolA EH == N0 AR in-
ducible nitric oxide synthase(iNO)2] Er&of 9]3}o] AJALE =
o, @54 cytokine?l TNF-a 9 IL-6+= iNOS| THAE A=
3l= A2 ByE i QltiYang 5 2007). 34 cytokine?l
TNF-a 9 IL-6= NO # oz} prostaglandin, leukotrien 5-2]
HSuNEE e Aitole oSt (Jung 5 2007), WA=
9] intracellular adhesion molecule-1ICAM-1)3} Z+-2 HZ-H 2}
o WEE FANYORA F2999] JANE, 5FTo}
2 GFALY £F FNA GFTUSE FEE R
2 oA glek(Yang 5 2007, oA MHES) 85 25
Z2 =4 cytokine U FZuj 7 =20l NOL| AL ¢
Ak 7150l 2lgt Aoz Az 2007; Yang

AZ(Jung 5

a2 g4

olN

a3t 493

r{m

= 2007; Lin 5 2008), ©]

ru{n

93299 ato] MHE] o}

A AT AL MIES BHEE 1 ISR
7150] Qleke A2 SISk tebd MHES] $9% &6
o %2 934 opokine W FZA/IEE NS A o

Alsks 715l o Aoz /\Pﬁﬂiﬂm— olg g5=29 A
Abo] MHES| 9J3te] fA|E A2 MHE7} &3-gof &j5e]
FEHE o8 7 g5 J&%% A JAlISH= 7150
Ne Ao AREdc ozl F9F Bk A7 A
o] 7}2] A} §40 Ao GIFL u| Ao R AR
She ), o B ARl dng ohE gl ofe A

HEE 9fsto FAatst A digh AARE d+7F 8=
o},
Q0 W #=

oheroA B OFEAI SRS BMHE)) Folol of ¢
Hot &4 0 LELo ] WAL EAE 2] T
7o Ane A%tk MHES] Roi7t a8 Bajol] ujxs
2348 FES] Folo] YTE o] F BF U
2Aje A7 MHE: 9% 958 8958 4914
A%k MHES] 4903 £k 5719 et o2
op- 20| A acetic acido] 2J8te] = El\ﬂﬁh—l-
Engg wEL G AT et gAAE] LPSe)
MHEE 54| vjefet 23 NO 9 TNF-a 9] 4kE AAIsh=
7o) A3 o] A= MHE= 4329 tirks 54
k= F95 40l e sk
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