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The Studies on the Physiological Active Substances of Mugwort Components for
the Utilization to the Foods of Animal Husbandry
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Abstract

This study was conducted to investigate the effects of mugwort extracts on the blood ethanol
concentration, liver function and low level of cadmuim(Cd) in rats. The effects of mugwort
extracts on the blood ethanol concentration was studied in Sprague-Dawley rats (10 weeks old)
administered p.o. with 25% ethanol (5g/1kg body weight) and then injected with mugwort
extracts (at the 2% levels of daily feed consumption compared with the concentration of
catechins level in mugwort extracts) in caudal vein. SD rats were divided into five groups :
control group (CON-E, only ethancl and 0.85% saline sol'n treated instead of each extracts),
water extracts of mugwort treated to the contro! (MDW-E), ethanol extracts of mugwort treated
to the control (POH-E). And then rat plasma of each time (Ohr, 1hr, 2hr, 3hr) was investigated
ethanol concentration by gas chromatography. Another rats were measured at the time of 0
and 5hr for the test of GOT(Glutamic Oxaloacetic Transaminase) and GPT(Glutamic Pyruvic
Transaminase). Components of each extracts were analyzed by using high performance liquid
chromatography. The effects of mugwort extracts on the liver function were studied in culture
of rat hepatocyte composed of three groups : Control group and two groups treated with each
extracts (1% & 2% MDW, 1% & 2% MOH). Condition of rat hepatocytes cultured for 36hr at
37°c(5% CO2 incubator), number of cells, GOT and GPT activity were investigated. The results
obtained were summarized as follows ;

1. Catechins level of mugwort extracts was 8~10mg/100g(MDW), 3~4mg/100g(MOH)

2. The contents of (-)-Epigallocatechin was high in MDW

3. The effects of mugwort extracts on the blood ethanol concentration were as follows;

1) The order in ethanol degradation efficiency was MDW-E > MOH-E > CON-E.

2) Ethanol concentration significantly decreased (p<0.05) in MDW-E and MOH-E.

4. The effects of mugwort extracts on the liver function were as follows; (rat hepatocytes
cultured for 36hr at 37C)

1) Cells condition of MDW-L was better than other groups.

2) The order in number of cells (rat hepatocytes) was 2% MDW-L >1% MDW-L >1% MOH-L
> CON-L > 2% MOH-L

5. Cd treatment increased concentrations of hepatic GSH level, and decreased GOT activity in
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plasma.

Therefore, this results suggest that the effects of mugwort extracts may an important role in
degradation ethanol and recovery liver function in body. Also, Mugwort extracts may modify the
toxicites of Cd in Cd-treated rats and play an important roles in preventing the liver from
various toxicants including Cd in Cd treated rats.
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Table 1. Experimental groups 1, il, Wi

Groups Strain Treatment
CON-E SD  “Ethanol 0.85% saline sol'n
1 MDW-E SD  Ethanol + 2% Water extracts of Mugwort
MOH-E SD Ethanol + 2% Ethanol extracts of Mugwort
""""" conG T6p  Ethanol 0.85% saine sofn
i1 MDW-G SD Ethanol + 2% Water extracts of Mugwort
MOH-G SO Ethandl + 2% Ethanol extracts of Mugwort
""""" CONL SO Rat hepatocytes cultured in the “WE

1% MDW-L SO
ju 2% MDW-L SD
1% MOH-L sD
2% MOH-L SD

WE + 1% Water extracts of Mugwort
WE + 2% Water extracts of Mugwort
WE + 1% Ethanol extracts of Mugwort
WE + 2% Ethanol extracts of Mugwort

YEthanol : Orally administrated at the levels of Sg/kg with 25% ethanol conentration.
2WE : 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 tothe 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

2% MOH-L : 2% Ethanol extracts of Mugwort treated to the CON-L

Table 2. Analytical condition of HPLC

Instrument
Column
Detector

Mobile phase

Flow rate

Waters Delta prep 4000
uBondapak Cqs, 3.9 X 300mm
Waters 486 uv, 280nm

Acetic acid : Methano! : Acetonitrile : DDW
(5:20: 130 : €45)

1.0 mi/min
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Table 3. Analytical condition of gas chromatography

Instrument Hewlett Packard 5890
Detector Flame lonization Detector
SPB-1, 30m X 0.32mm ID
Column .
1.0zm film
Carrier gas N2
Oven Initial temp. 70T
Initial time 8min
Initial rate 5°7C/min
Final temp. 160C
Final time Smin
Injector temp. 90T
Detector temp. 220C
Split ratio 100 : 1
Injection volumn 1x¢ injection
Chart speed 0.5cm/min
Table 4. Composition of perfusion
Pre perfusion buffer Collagenase solution
Component
(pH 7.2 g/l {pH 7.5) g/l
NaCli 8 8
KCi 0.4 0.4
CaCly - 0.56
NaH,P04-2H0 0.078 0.078
NaHPQO412H,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. Catechin) content of MDW, MOH

Sample Tannin(catechin) (mg) / Material (100g or 100ml)
MDW 8 ~ 10
MOH 3~ 4

* These data represent the means of 6 replicates.
MDW : Water extracts of Mugwort
MOH : Ethanol extracts of Mugwort
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standard(EME A &Fit, JAPAN) I =20l (Fig. 1-A)2| retention timeE 2| F&HS29| 3=
olEaYD vi@sted FAIYUCH (Fig. 18, O). 2t HES vImst 2ot %o 558 ¢
2%x520n} (-)-Epigaliocatechin (EGC)e| &2t0| 7I1& &UCh L=t u] 7ix|g .’F.%% 5.,_
(-)-Epicatechin gallate (ECg)7} gi2ion & §7S| Z{oZ Hol=z o3 LIEttCt
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Table 6. Composition of catechins in water extracts and ethanol extracts of Mugwort”

Water extracts of Ethanol extracts of
Catechins
Mugwort (%) Mugwort (%)

(-)-Epigallocatechin gallate (EGCg) 28 13
(-)-Epigallocatechin (EGC) 49 45
(-)-Epicatechin gallate (ECg) 0 0
(-)-Epicatechin (EC) 0 16

Other catechins 23 26

“Catechin components were analyzed by HPLC using catechin standards.
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(A) Catechin standards

EGC
.5
26.32

ro26.62

3.38

L

(B) Water extracts of Mugwort (C) Ethano! extracts of Mugwort

E 22.68
24 3%
34.43

Fig. 1. Isolation of catechin and catechin derivatives by HPLC using catechin standards
EGCg : (-)-Epigallocatechin gallate
EGC : (-)-Epigallocatechin
ECg : (-)-Epicatechin gallate
EC : (-)-Epicatechin
C : Other catechins

Table 7. Ethanol concentration in plasma and body weight of SD rats

Body “Ethanol concentration (%)
Sample Weight
(@) ohr thr 2hr ahr
CON-E =~ “2g0%2" o° 0.082+0.008* 0.056 £0.011° 0.012i0.011a—
MDW-E 290+5° 0" 0.041+0.002° 0.008 £0.006° 0.001£0.001"
MOH-E  286+9° 0 0.034+0.015°  0.015+0.012° - 0.004%0.006

YEthano! was given orally at dose of 5g/kg-B.W. (25% ethanol).
3 Mean+S.D. {n=4)
®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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Concentration (%)

Fig. 2. Comparison of the effects of CON, MDW and MOH on the time course ethanol con-
centration in plasma of SD rats.
CON-E : Control
MDW-E : Water extracts of Mugwort treated to the control
MOH-E : Ethanol extracts of Mugwort treated to the control
Ethanol was given orally at dose of 5g/kg-B.W. (25% ethanol)
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Fig. 3. Comparison of the effects of CON, MDW and MOH on the GOT, GPT concentration in
plasma of SD rats.
CON-G : Control
MDW-G : Water extracts of Mugwort treated to the control
MOH-G : 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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36AIZH ¥ wige SHE mole 1 Xo{Jt XM 53 K2 I FHSS Xl o
MDW-LollA= =0l 2 M=ZSTF B2ttt olM3 SEx&2T2| 20| 2Hd M=Z Y
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1% MDW-L 1% MOH-L

sy

2% MDW-L 2% MOH-L

Fig. 4. Rat hepatocytes cultured for 36hrs at 37¢C in the CON-i, 1% MDW-L, 2% MDW-L,
1% MOH-L. 2% MOH-L (x100).

CON-L : Cultured in the Wiilianis' Medium E

1% MDW-L : 1% water extracts of Mugwort treated to the control
2% MDW-L : 2% water extracts of Mugwort freated to the controf
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 hepatocytes cultured for 36hrs at 37°C

Sample Number of cells (x 10°cells/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 &
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

Table 9. GOT and GPT concentration in rat hepatocytes

Sample GOT concentr.ation GPT concentr.atmn
(karmen unit) (karmen unit)
CON-L 13.9 239
1% MDW-L 13.0 30,6
2% MDW-L 19.6 346
1% MOH-L 18.4 318
2% MOH-L 15.2 020

* 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% ethano!l extracts of Mugwort treated to the control
2% MOH-L : 2% ethano! extracts of Mugwort treated to the control
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9| Sprague-Dawley 3] B FHF TSI CH=F(CON, 0.85% saline 10milkkg BW.)0} CdtI=
FO{T(CD, 0.4mg CdCl/kg BW.), Cdo} 85555 SZU Foigt F(P, & =FS2 YUl
HHZY 1%TE) 22|10 KFESF TLU Foid Z(PO, 4 FHI2S JYAI=MHB 1%
TEI2Z BFsle] 452 AISIIUC AT ¥ 24S TY| Y HAG xMAsto] =oALl GSH
B, GSH-Px ¥ GRY| 4ot HH GOT, GPT &4 8 AM3IYD oiEo] 2 =X(ofA Cd&x
22 Z=ABICh

1) HE B718 & 3719 24

Y 4F29 AT BII2S Table 100A 2= vio} 20| CDZO| 7Ha U2 4 2JHE S
0{Z2 =20 vIste] X2 HF0| ZA=AD Bl FI} &2 Cd > CON > IP >
POZ 22 UElkiCH

Table 10. Effect of cadmium treatment on body weight gain of rat for 4 weeks

Group Body weight(g) Weight gain
initial final (g/day)
CON 163.0+6.7 285.3%+40.9 45+17
CcD 166.0+15.4 292.3+19.0 4.7+0.9
P 171.3+125 262.5+24.5 3.4%0.9
PO 167.0x11.9 257.2+40.9 3.3x1.2

Values present the mean*S.D. (n=6, PO n=5).
CON : 10 ml/ 0.85% saline/kg b.w., p.o.
CD : CdCl, 0.4 mg/5 mlL/kg b.w., ip.
P : 1% MDW treated to the CD 5 mi/kg b.w., i.p.
PO : 1% MDW treated to the CD 10 ml/kg b.w., p.o.
MDW : Mugwonrt-water extracts

=3 2t mrlel SHS ATE m Table 110jA2} Zo| POZS| HojMEt feolEel zta
(p<0.05)7} LiEHt 2O Ho Cdof QfsiAls 2t &vle Dol IA FBS DXX YUK
25520] MY HaHER0| UG JHSHO| AlAFEISCH

2) x3 Y HETS Cd B

YT S 2t zF9| Cd SEi= Table 129 Ych MY Cd S CDZo| H[sio] P20y
M RelHoz Z2(p<005)5l2ck 2 W ATe) Cd BYS B o % S&HSol o3 Cd 59
AR|Z 27} LIENIX] YRtond, E3 DM E IPR0| POZO Hls] RAM22 2t2(p<0.05)3}
gich B, & YA W\ CIBM2 2 AFol Hol A HoZ iepxict.



Table 11. Effect of expeimental diet on weight of each oragans in rats

(unit : g)
Group Brain Heart Liver Kidneys Testis
CON 1.91+£0.12¥  0.88+0.14" 7.58+1.11% 1.89+0.16% 2.98+1.34"
cD 1.96+0.08% 0.86+0.04% 7.85+0.65" 1.98+0.20% 3.04+0.26Y
P 1.83+£0.10®  0.82+0.09% 7.29+0.98% 1.77+0.21% 3.10£0.25%
PO 1.78+0.07” 0.74+0.12% 6.84+1.21% 1.75+0.27% 3.00+0.28%

Values present the meanS.D. (n=5~6)
* B\within same colum, mean with different superscripts are significantly different (p<0.05).
CON : 10 ml/ 0.85% salinefkg b.w., p.o.
CD : CdCl; 0.4 mg/5 mUkg b.w., ip.
IP : 1% MDW treated to the CD 5 mi/kg b.w., i.p.
PO : 1% MDW treated to the CD 10 ml/kg b.w., p.o.
MDW : Mugwort-water extracts

Table 12. Cadmium concentration in various tissues

(unit © z2g/g)
Group Liver Kidney Testis RBC
CON - - - -
Cd 177.9+£11.4Y 752126 2.32+0.15% 1.15£0.06%
P 177.1+£20.8% 70.8+13.6% 2.06+0.27% 0.89+0.13"
PO 189.4+ 857 83.8+4.9% 2.39+0.15% 1.08+0.11%

Values present the mean+S.D. (n=5~6).

=®hWithin same colum, mean with different superscripts are significantly different (p<0.05).
CON : 10 ml/ 0.85% salinefkg b.w., p.o. '
CD : CdCl; 0.4 mg/5 mUukg bw., i.p
1P : 1% MDW treated to the CD 5 mUkg b.w.,, i.p.
PO : 1% MDW treated to the CD 10 ml/kg b.w., p.o.
MDW : Mugwort-water extracts
RBC : Red blood cell
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(2 mole/g tissue)

GSH concentration in oragans

Fig. 5. The changes of the level of GSH in tissues.

Values present the mean*S.D. (n=5~86).
Mean with different superscripts are significantly different (p < 0.05).
BSuperscripts which have different letters are significantly different (p<0.05).

CON : 10 mb/ 0.85% safinefkg b.w., p.o.

CD : CdCl, 0.4 mg/5 ml/kg b.w., i.p.

1P : 1% MDW treated to the CD 5§ mUkg b.w., i.p.
PO : 1% MDW treated to the CD 10 mUkg b.w., p.o.

MDW : Mugwort-water extracts

4) GSH-Px9} GR &4l i3t ,
=X|ofiAle] GSH-Px gAiEe| Zol= Table 130 LIEHYUCE Zint AlRtol] UM ci=Zo A
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Table 13. Effect of Cd on glutathione peroxidase(GSH-Px) activity in Cd-treated rats
(unit : mU/mg protein)

Group Liver Kidney Testjs Plasma
CON 619.9+146.3% 298.6:£89.8% 101.6+12.6Y 37.7+85"
cD 472.8+141.2% 245.0+66.8% 103.7+£3.1% 36.4+6.2™
P 594.2+92.9¥ 305.0£63.1% 109.1£10.4" 28.5+5.3%
PO 476.5+42.8% 323.0+85.1% 122.9+16.9” 27.1£11.1°

Values present the mean+S.D. (n=5, IP n=6 ; Plasma n=6, PO n=5).
abhwithin the same column, mean with different superscripts are significantly different (p<0.05).

CON : 10 ml/ 0.85% salinefkg b.w., p.o.

CD : CdCh 0.4 mg/5 mljkg b.w., ip.

IP  :1% MDW treated to the CD 5 ml/kg bw., i.p.
PO : 1% MDW treated to the CD 10 mi/kg b.w., p.o.
MDW : Mugwort-water extracts

Table 14. Effect of Cd on glutathione reductase(GR) activity in Cd-treated rats
(unit : mU/mg protein)

Group Liver Kidney Testis
CON 75.6+£27% 149.4+£15.9% 18.0+1.3¥
cb 64.7£9.7" 129.1+£12.8% 17.5+1.5Y
IP 68.7+£3.8* 171.0£44.8% 18.8+1.8%
PO 62.9+8.0% 163.440.9% 22.2+25"

Values present the mean+S.D. (n=5, |P n=6).
aWithin the same column, mean with different superscripts are significantly different (p<0.05).

CON : 10 ml/ 0.85% salinefkg b.w., p.o.

CD : CdClh 0.4 mg/5 ml/kg b.w., ip.

P : 1% MDW treated to the CD 5 mi/kg b.w., ip.
PO : 1% MDW treated to the CD 10 mUkg bw., p.o.
MDW : Mugwort-water extracts
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Fig. 6. The effect of MDW on plasma GOT and GPT activities of Cd treatec rats.
Values present the mean+S.D. (n=5~86).
2 ® 9guperscripts which have different letters are significantly different (p<0.0%).

CON : 10 mL/ 0.85% saline/kg b.w., p.o.

CD : CdCh 0.4 mg/5 mUkg b.w., ip.

IP : 1% MDW treated to the CD 5 mb/kg b.w,, ip.
PO : 1% MDW treated to the CD 10 ml/kg b.w., p.o.
MDW : Mugwort-water extracts
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CI2 5g8 FPFos F KFE20 I s=E ETSHH 0] oz oo AlzMF 2
2% Y=eEo=z 22t O|HUWEAS 3Idch oEt2a YPRois dEZ2T oEas BRF
3t & LRXESS 0|FYUFAE 22 AIZHEO, 1, 2, 3AZHE DIFUM HAZ HMEFEH
3000rpmoiAf 10827} fAlSz]|5io] HES 22|38t £ GC(Gas Chromatography)2 & ofEtS
SEE EYSich ot A2 wyoz= AlZhak gtefsl (0AlZE SAIZH #EE 8] GOT, GPTe
HMRAE HYsio] LMY E EHIYCt Z7Is 0lXEs &oks ZEEHMZE 7{24iX]of
HiFst =Pt BEESE x| 1% ¥ 2% ARFESZ 7|2ulX|0] Hotsto] ZHATIMEE
et Moz Lo 36AIZF sist ¥ Ho|ZHo2 HElE Ipastn ME MEpe GOT,
GPTe| #4X|15 &M ZFsict Cd S XstEE2 438 2| Sprague-Dawley 71 &FE +
o)3510{ CH=Z(CON, 0.85% saline 10mlkg B.W.)T} CdStS S0iZ(CD, 0.4mg CdCljkg B.W.),
Cdal 4528 Sz Foist 2(P, & £E582 AUAIZYHEL] 1%+F) J2/1 £FEE
£ TFUY F0i8t Z(PO, & FHE2 dYUAZMFH AL 1%TE)RE BFSI0] 4T AlS3IA
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Ch AR % 25 7| ¥ HUS A3 TIIoIMS GSH S5, GSH-Px X GRe| 4T &
X GOT, GPT §MS &Msigin CiE0] 2t ZHojM CISHAS ZAICE AYANT Qo
319 chgzt ACh

(1) #2520] 7lE|219) Bt2te Iwasao} Tormio] WS HHsol ZHS A U Jixle] 58
ZolA FlElZIe| sEe 49 P££HS0| 8~10mg100g2R JHE HUSH Kol oEte %5
22 3~4mg/100g2! ZiS2 LiEltC).

() %o =522 HPLCE 0|23 2 7lE21el MES u|m3t HD 2o ASEES L ofst
2&£F3 (-)-Epigallocatechin (EGC)2| 3t2t0| 71 &=

(3) AlZtoll M2 HE OB SES GCZ X ZI} AT OS2 SIER| 1412 29 of
B2 SToMs CON-E9| 227} 71& &2 Ziez LiEikD MDW-E, MOH-EZ2 CON-Eoj| H|
8 25HI(p<0.05) LA S U % UACH

@) BATLMES iQsio] AlZlo] T2 HE Ho|Z

2S7i2) MESY Helplold Bo 3{CHt Xols AASLE 244/ iR FHE{= CON-
#xz2s M3 2SN O U2 MESS SUO0H MEo TYT I SIS 2 + U
C}. t3h 36A|Z HHY % MDW-LoflM= foff =i MzES7l S7bsteich.

(5) ZHAUTIME B 36A1ZF = HIX|IZ Ho{LD Uil 2ol MEE Sof Ho|Ho2 42 &
5l0 ¥R W Aol 2% MDW-Lo}t J1& gitond 2% MOH-LES Helst= CON-Le| Mz
o} 7bE Hich =3 B £ A3 MEUS GOT, GPTO SIMAI= AR7Iol S8t Rio)
lgich.

(6) 2t =E|Zo| GSH HALZS S1HS F0{RS(P, PO)o| COZo| Hls) Rexoz Z7}
(p<0.05)5101 CHZERD} 2 HASZEoz st

(7) 243 AlEoOlAS] GSH-Px BAS XEEo| Cdofl s YES Wx| FS 2oz Ligy
c}h.

(8) & GOTEM2 IPZ0| chx=Zof vls) SISl oLt COZol His RolXoz Z2(p<0.05)

olyel MM %EEB0| HUOIN oSIE HHE ZTAID WSS g
GSHE9 HASIST GRY 57t W YHOIMS GOTHAS Zx SOz Hot Cdol LSHE

daAlFlE 280 s A2Z AZ=HACH
g2 8
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