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The Effects of Extracts from Mugwort on the Blood Ethanol
Concentration and Liver Function
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Department of Animal Products Science, Kon-Kuk University

Abstract

This study was conducted to investigate the effects of mugwort extracts on the blood ethanol con-
centration and liver function in rats, Sprague-Dawley rats were used, the rats administered with 25%
ethanol (5g /kg - B.W.) were devided into three groups (CON-E ; 25% ethanol administered group,
MDW-E : Water extracts group administered to the CON-E, MOH-E ; Ethanol extracts group
administered to the CON-E) according to the administered ethanol concentration and the levels of
administered mugwonts, Mugwont roots extracts were administered via the caudal vein. Ethanol
concentraion was measured at the time of 0, 1, 2 and 3hr by gas chromatography. GOT(Glutamic
Oxaloacetic Transaminase) and GPT(Glutamic Pyruvic Transaminase) were measured at the time of 0
and 5hr. Components of each extracts were analyzed by using high performance liquid
chromatography. Cell number, GOT and GPT were investigated by using rat hepatocyte culture, Mug-
wort extracts were added at the levels of 1% or 2%. Hepatocyte culture were into five groups accord-
ing to the addition levels. The results were summarized as follows ;

1. Catechin contents of 8~10mg/100g and the contents of (-)-epigallocatechin was high in the

water extracts.
2. Ethanol degradation efficiency declines in the following order : MDW-E>MOH-E>CON-E,
3. The numbers of rat hepatocytes declines in the following order : 2% MDW-L>1% MDW-L>1%
MOH-L>CON-L>2% MOH-L,

These results suggest that crude catechin of mugwort extracts may play important roles to degrade
ethanol and recover liver function in rats.
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Table 1. Experimental groups I, I, Il )
Groups Strain Treatment
CON-E SD Y Ethanol 0.85% saline sol’'n
I MDW-E SD Ethanol + 2% Water extracts of Mugwort
MOH-E SD Ethanol + 2% Ethanol extracts of Mugwort
CON-G SD Ethano! 0.85% saline sol’n
1 MDW-G SD Ethanol + 2% Water extracts of Mugwort
MOH-G SD Ethanol + 2% Ethanol extracts of Mugwort
CON-L SD Rat hepatocytes cultured in the 2WE
1% MDW-L SD WE -+ 1% Water extracts of Mugwort
Ml 2% MDW-L SD WE -+ 2% Water extracts of Mugwort
126 MOH-L SD WE + 1% Ethanol extracts of Mugwort
2% MOH-L SD

WE + 2% Ethanol extracts of Mugwort

! Ethanol : Orally administrated at the levels of 5g /kg with 25% ethanol conentration.
?'WE : Williams' Medium E + « (FBS, penicillin-streptomycin, aprotinin, insulin).
CON-E & CON-G : 0.85% saline sol’n treated with ethanol
MDW-E & MDW-G : 2% Water extracts of Mugwort treated to the CON-E & CON-G
MOH-E & MOH-G : 2% Ethanol extracts of Mugwort treated to the CON-E & CON-G

CON-L : Only cultured in the WE

1% MDW-L : 1% Water extracts of Mugwort treated to the CON-L
2% MDW-L : 2% Water extracts of Mugwort treated to the CON-L
1% MOH-L : 1% Ethanol extracts of Mugwort treated to the CON-L
22 MOH-L : 2% Ethanol extracts of Mugwort treated to the CON-L



350 Fa 544 F88A4 A 18 Al 43(1998)

% 1goll siFste d+FEE(MDW)H o
©%23% 5 (MOH) € 0.85% saline 1mle] ¥
&2 %o 3000rpmol A 1087 942 E T
T dzde e ¥ARAE s AMEEA
O % 328 59 £F& 839 AF kg%

2 2 stlen 2AE
dd ALEAHFY

ied
e
>
it
i
A
[0}
o
N
N
lo rf

FAlA S 1miw ¥FH
1% 3o 2 st

2) @5 ojets s =F

AYZ 372 474 AT ke 25% &g
5g& EHE ol & AW ZE+ AA FAA
o} Uy A] A8 (MDW-E, MOH-E)& #2]
AFFEEY dESFEEY JHHIT TEE
Iwasa$} Torrie] HWhyeo g &3 st o|&
NEe 2 JUAEAATFY 2% drFE(z
A j Fald o2 AF kg 2ml¥) 22 o g
2 AT B A% 22 13 vjgw FAbe
Qom fEZe e T3 Z(CON-E)

Table 2. Analytical condition of HPLC

instrument Waters Delt;prep 4000
Column Bondapak Cys, 3.9 X 300mm
Detector Waters 486 uv, 280nm

Mobile phase Acetic acid : Methanol : Ace-
tonitrile : DDW
(5:20:130: 845)

Flow rate 1.0 ml /min

Table 3. Analytical condition of gas
chromatography

Hewlett Packard 5890

Instrument

Detector Flame Ionization Detector

Column SPB-1, 30m x 0.32mm ID
1.04m film

Carrier gas N.

Oven Initial temp. 70C

Initial time 8min
Initial rate 5°C /min
Final temp. 160C
Final time 5min

Injector temp. 90T

Detector temp, 220

Split ratio 100 - 1

Injection volumn 1ul injection

Chart speed 0.5cm /min
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Table 4. Composition of perfusion
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Collagenase solution

Component (pH7.2) g /1 (pH7.5) g /1
NaCl 8 8
KCl 0.4 0.4
CaCl, - 0.56
NaH,PO0,.2H.0O 0.078 0.078
Na,HPO,.12H,0 0.151 0.151
HEPES 2.38 2.38
Phenol Red Na 0.006 0.006
Collagenase - 0.5
Trypsin Inhibitor - 0.05
EGTA 0.19 -
NaHCO, 0.35 0.35
Glucose 0.9 -
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Table 5. Composition of catechins in water extracts and ethanol extracts of Mugwort?
- c hi Water extracts of Ethanol extracts of
atechins Mugwort (%) Mugwort (%)

(—)-Epigallocatechin gallate (EGCg) 28 13
( —)-Epigallocatechin (EGC) 49 45
(—)-Epicatechin gallate (ECg) 0 0
(—)-Epicatechin (EC) 0 16
Other catechins 23 26

Y Catechin components were analyzed by HPLC using catechin standards.

15:33: 42
[ {14

(A) Catechin standards E

TV

26.52

26 .62

31.38

)

(B) Water extracts of (C) Ethanol extracts of
Mugwort. Mugwort.

4.43

Fig. 1. TIsolation of catechin and catechin derivatives by HPLC using catechin standards
EGCg : (—)-Epigallocatechin gallate
EGC : (—)-Epigallocatechin
ECg : (—)-Epicatechin gallate
EC : ( —)-Epicatechin
C : Other catechins
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Table 6. Ethanol concentration in plasma and body weight of SD rats

Body Y Ethanol concentration (%)
Sample .
weight (g) Ohr 1hr 2hr 3hr
CON-E. 2200x2° 03 0.082+0.008° 0.056+£0.011° 0.012+0.011°
MDW-E 290+5° 0 0.041£0.002° 0.008 +0.006° 0.001+0.001°
MOH-E 28619 0 0.034+0.015° 0.015+0.012° 0.004 +0.006*

D Ethanol was given orally at dose of 5g /kg.B.W. (25% ethanol).

?Mean+S.D. (n=5)

*» Within same column, means with different superscripts are significantly different (p<0.05).

CON-E : Control

MDW-E : Water extracts of Mugwort treated to the control
MOH-E : Ethanol extracts of Mugwort treated to the control
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Table 7. GOT and GPT concentration in plasma and body weight of SD rats

GOT concentration

GPT concentration

Sample }?ody (karmen unit) (karmen unit)
weight (g) Ohr Shr Ohr Shr
CON-G 286+107 27.1+17.6° 69.48+51.2° 13.5+11.0° 16.1+20.8
MDW-G 289+12° 35.6+17.5° 56.7+18.3 7.5+6.1° 12.8+15.4
MOH-G 291108 44.2+18.1° 43.0+34.9 5.6%5.2 10.2+17.8

UMean+S.D. (n=5)

2 Values followed by different letters are significantly different (p<0.05)

CON-A : Control

MDW-A : Water extracts of Mugwort treated to the contro]
MOH-A : Ethanol extracts of Mugwort treated to the control
Ethanol was given orally at dose of 5g /kg.B.W. (25% ethanal)
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1% MDW-L ] 1% MOH-L

CON-L

2% MDW-L 2% MOH-L

Fig. 2. Rat hepatocytes cultured for 36hrs at 37¢C in the CON-L, 1% MDW-L, 2% MDW-L,
1% MOH-L. 2% MOH-L (x100).
CON-L : Cultured in the Williams' Medium E
1% MDW-L : 1% water extracts of Mugwort treated to the control
2% MDW-L : 2% water extracts of Mugwort treated to the control
1% MOH-L : 2% ethanol extracts of Mugwort treated to the control
2% MOH-L : 2% ethanol extracts of Mugwort treated to the control
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Table 8. Number of cells of rat hepato-
cytes cultured for 36hrs at 37 C

Number of cel

Sample (x105cells /plate)
CON-L 2.67

1% MDW-L 3.86

2% MDW-L 4.17

1% MOH-L 3.18

2% MOH-L 2.57

* These data represent the means of 2 plates.
CON-L : Cultured in the Williams’ Medium E
1% MDW-L : 1% water extracts of Mugwort
treated to the control
2% MDW-L : 2% water extracts of Mugwort
treated to the control

1% MOH-L : 1% ethanol extracts of Mug-
wort treated to the control
2% MOH-L : 2% ethanol extracts of Mug-

wort treated to the control

AE dojlla AHe] 22 MEE Ro} &n)

o2 & 3% B2 & I A Table
83} ok wiF =710 7 platewd 7-& %<
AEE HEFA2 3641 & AE £ )
FE AEF= 2% MDW-Lo| 714 Bton
2% MOH-LE& A ¢atis CON-Lo| A x4
7F 744 ATk olE 7t plated] H7lE 29
%%%01 ﬂéélHIEHH%h’ﬂ lojM A Eg

& ¥9 FUde AL depdo agx
Table 9ol M YERG H}B} ol Wi & Hst
AEW e GOT, GPTe} S4X& AP Ee
T A & SRR T B APt 5
el 79 AH el AR ol 747
AE W FA] & FE2EE Mg JH H}

g A% ZATe] R84 ¢3 AT
ANE F9% 482 aAAE AE g
ooER 7 FEEL 1% W 2% FEE W
el Arlge W AREo dgHow &
FEONY O $& EoHE Holx) e A
2w Y7} sEe] Ywe o) Aol Wa
B3 g Aol & 7 2289 AuA A7t
o82 ZAANE 4ol dEAE Z
= Qithe 28 on g,

2 o

4 S do o

B AFE £Y 22 5L o] &3] A A
ARE EH a5 775 nxEe g3
dotr 7] Y3t HAASAT B AFo)A o
9 2ilas ¢ 2edde 238 s
ol-&& invivo AH & st en 7H7]% 4] u)H
© A%e P EE 7| BuiR ¢} &9 =&
=& AU iAo Ztzh wiksle A sy
o H4¥A5E g9kshA o3 72}

(1) %9 €45 2 N3 ZE9 7)1y 7 3
g 72zt 8~10mg /100g, 3~4mg/
100g 2 eyt

(2) %9 2 JlE171e] BEL v 23 Az}
£ol 44 9 g F2Ee (—)-Epi-
gallocatechin (EGC) 9] #}&Fo] 713} =
gem F opxle F2E BT (-)
-Epicatechin gallate (ECg) 7} 915 ¢}.

(3) A7bel W Pz 011%% EEE AT
A} 717}t o egL A 1A7 &
9 g %‘E"ﬂ}“]t CON-E¢} 3 9.7}

Table 9, GOT and GPT concentratlon in rat hepatocytes

Sample GOT concentratlon(karmen umt) GPT concentratlon(karmen umt)
CON-L 13.9 23.9

1% MDW-L 13.0 30.6

2% MDW-L 19.6 34.6

1% MOH-L 18.4 31.8

2% MOH-L 15.2 22.2

* These data represent the means of 2 plates,
CON-L : cultured in the Williams’ Medium E
1% MDW-L :

1% water extracts of Mugwort treated to the control

2% MDW-L : 2% water extracts of Mugwort treated to the control

1% MOH-L :

1% ethanol extracts of Mugwort treated to the control

2% MOH-L : 2% ethanol extracts of Mugwort treated to the control
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