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ABSTRACT

This study was performed to investigate the influence of dietary and extract foods from A. capillaris Thunberg on plasma and liver
lipid metabolism in male Sprague-Dawley rats. For the experiment of liver and plasma lipid metabolism, Rats were fed diets
containing normal concentrations of fat or high concentrations of lard and two different preparations of A. capillaris Thunberg;
control diet (group C), 50 mg/kg body weight A. capillaris Thunberg methanol extract (group M), 6 g/kg diet A. capillaris
Thunberg dried powder (group D), high lard contro! diet (group L), 50 mg/kg body weight A. capillaris Thunberg with high lard
{group LM) and 6 g/kg diet A. capillaris Thunberg with high lard (group LP). Effects of A. capillaris Thunberg on plasma total
cholesterol. High-density lipoprotein (HDL) cholesterol, Atherogenic index, triglyceride, plasma and liver peroxide contents, fatty
acid composition of liver lipid and the distribution of fat droplets of liver. Supplementation of A. capillaris Thunberg resulted in
lower plasma cholesterol, atherogenic index and triglyceride, and higher HDL-cholestero! in rats fed high lard diets. However, these
effects were not observed with low level of fat (groups C, M and P). A shift caused by feeding high lard diets in increased plasma and
liver peroxides, saturated fatty acid composition of liver lipid and the more frequent distribution of fat droplets in liver could be
reversed by feeding A. capillaris Thunberg. This study suggests that A. capillaris Thunberg can alter lipid metabolism in plasma and

liver. (Korean J Nutrition 35(4) : 421~430, 2002)
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422/ b % o] AA AL vl 3%

%o B EAZEA scoparone, capillarisin, cirsi-
lineol, cirsimaritin, rhamnocitrin, &2 ¢ flavonoids
T Be BAE0 Ba"Hu 9t} ¢ 50 duize) Rt
oju IFFEFEE XS A dF o] AN
serum cholesterol & A3M|7]1, 8HF FFA4 &
= Aste} A BTl steroid &S FAHAA &4
AAdz#Hst Jdg Ao 23t o §Ye E gz 4
ol g ol & (A princeps) FEFEE T 247 7
S A2 £E5H3 WESE AAAA FRUEY olg
o &g Y73 28 Bt

HAA7) (A, iwayomogi) FZE"E FF A serum
cholesterolit 4 x4 ZAFEH7} JePGS ¥ olya}
7HA A o] wo| 74d e, HDL-cholesterole] <
7Hete] BI9jR|7149] dgg FEFo] oA AFdALE
%01 st =3 7o) IAY FFe 2u) o)A F
7¥ete] n®St vivh HEF 5 SEVA 23 oukaa
7t doka ik 2 S0 NTFEEo] Al A
A& 715l Holdt WalE Yo7|R) gkgron Algsiera
o 95t {2 serum-cholesterol 3eke] Z71, 7t
A3 & T 59 715oldE A= A Y
o st ¢ 98 Aldd A A7) (A iwa-
yomogi) F&E-2 catalase®} Cu - Zn-SOD¢} 2-& 3t
3t AAE9 48 UM A 822 hydroperoxide
o} FAMAE THH 02 AAS D HAEELE FolFa,
d3 9| a-tocopherolS F7IAIA free radical® & &
4E WA Ut AT AT 39T 2 A%
97 2wy 2 38939 A5, YA A2 A3
A, FAE 2 FAF ZHATE AFR T Ho} Q) e
I &t QAo Agu YPLEToz o]gHT ¢
< Wt ot ok gt delA ey A =g 2l o
ojty. 11 FAME FHolA o} X Hol| A 2 HARE Q%
of g A3k ool tiEiM BE BAE X2 A8t
et

A& Ao B A Yi7e] 2ol 1rte) wl
Ejo ] 2HA381, =317 (Compositae) % & (Artemisia)o))
£330 7 A& oA EL capillinolx, F9] g%
FZ2 24 e 6,7-dimethyl aescaletino] 2t A
Z (RE)Y ARAE F 1%* capillin, capillein, capil-
lone, capillarin 5] QJth. Abd%e] A7 & o2y &
UL olm (FIR), ¥ (&), AN (. B2 8
#®), 4 (FER), He (B/), 29 (R, 37 1
B, 3F GER), N3A3} (BEET), old3s (F
MstER) S0l &eiA k. Al %o didt AFE = ojvx

ol

AL EY S AR g PP ghatsl aatd EXA] F3)”
%ol k.

ojepr e 29 U3 7)1 B EnE vigos B
AT E LRAF 8 L Ago ALgHo] & AMEE
o] BAUA Y PFAA 4 7XA AL EHE AHNY
£ F3 dFE A Azt &3] AP uAAS oS
A3 APES S LA Hol9) kg o F2 ol F5
B Y2 HAE o A XA s} AA AL E3
o thall FHH o= A3t

Mz H 'S4

1.8 &

1) NE% AR HZE

AFE % (A. capillaris) 1999 6ol AEe 95
T A 2GS RZoA AAshs 2SR of
AL ZF4E AT & TAAZR 493 35 mesh (500
pm) 2712 EAS A0 EAF & B2 1000 g& A2
B NEFHY 3l 85% wlerES Jlska 24413
33 & ¥ #A¢AFH FAAA Agsige). a7t
FrEaa Ee 22 (10576 g2 Aol AdARE
AH&SHA T

2) NENZ

54 1Z§ 48 71F2 vHEo] NAS-NRC 379 Al
71%% wEeld 27148 AIN-T767d A8 A=
YEE AHE5 ZAlsg o, 71 24-& Table 13 2t}
AVEZe] e B 14.12%, XA 4.80%, 3 & 2.30%.
Z4 8.10%0°It}.

A #AE 98t #A7RE A1 E 2A) AAAET
(C). A% e 355 F37” (M), 6% AHd% B
A7 (P), TXARTY (L), ZAAR - ALRE
et 258 572 (LM), ZAWAE6% AHE%
Bat 737 (LP)og FEaarc)

M, LMT9 & F28L g 57| obAE9] 5%2
AN o AP HHFE AT kgB 2 FEE50mg &
AP Aol F3te BF ol ALF o2 AT Tt
ATRAE A ¥& dole 22 4L B 100 mlel 5o
Eyog FFNY. PE LPPlE AME% B 6% 3
7FeEL, Lt 2ok= 18%E Ataol 333k

3) METE AR
A% 100 g AL H& SpragueDawleydl $AAFHS
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Table 1. Composition of experimental diets (g/kg)
Ingredients Croup c’ M P L LM LP
A. capillaris powder - - 60 - - 60
Corn starch 605 605 545 515 515 455
Fiber 50 50 50 50 50 50
Casein 200 200 200 200 200 200
Lard 45 45 45 180 180 180
Corn oil 45 45 45 - - -
Choline chloride 2 2 2 2 2 2
Vitamin mixture? 15 15 15 15 15 15
Mineral mixture” 35 35 35 35 35 35
DL-Methionine 3 3 3 3 3 3
Energy (kcal) 4030 4030 3790 4480 4480 4240

1) C: control group
P: A. capillaris powder (6%) group

M: oral feeding group of A. capillaris methanol extract (50 mg/kg)
L: lard (18%) group

LM: lard (18%) and oral feeding group of A. capillaris methanol extract (50 mg/kg)

LP: lard (18%) and A. capillaris powder (6%) group

2) AIN-76 vitamin mixture (ghkg): thiamin - HC1 0.6; riboflavin 0.6; pyridoxine - HC1 0.7; nicotinic acid 3; D-calcium pantothenate 1.6;
folic acid 0.2; D-biotin 0.02: cyanocobalamine 0.001: retinylpalmitate 0.8 (500,000 U/g): dl-a-tocopherol acetate 20 (250 1U/g): cho-

lecalciferol 0.00025; menaquinone 0.005

3) AIN-76 mineral mixture (g/kg): CaHPO, 500; NaCl 74,0 K;CHsO. - H;O 220.0: K;SO, 52.0; MgO 24.0; MnCO; - 12H,0 3.5: CH;O Fe
- 3H,0 6.0: ZnCO; 1.6 CuCO; - Cu (OH), - H,0 0.3: KIO; 0.01: NasSeO; - 5H,O 0.01: CrK (SO4), - 12H,0 0.55: Sucrose 118

Y3 4YFE A2 RE Tese] AFAZ HSARA.
AZ BE wael olste] 2 27 7 Tohely 670

B Yol 457 T ARSI AR 22 222 1T, F
5 50%. AF 12Xl &L €55 FAL, WY
AT Al AR AHFS ST A EFY
28 &8,

2% H

1) Mg R 289 M5

AL 124 YA F COE viHstd AEd &
BRSHoA A, EHE 5Tl 2087 A
F ¥4 (3000 rpm, 15 min)dtd Aict. AHEE H
& HEsto] 4T A9TE A¥ta 3R 2 EV)E A

g ¥ FAE SAAL -70Tol RAste AE AL

2)A H

FZY2HE 24 ANk SPOTCHEM™ 1 TC kit.
HDL-—Z3~8E& SPOTCHEM™ I HDL-C kit 4]
F& SPOTCHEM™ 1 TG kit"S ARSIt E4e
SPOTCHEM™ SP-4420%-4}7] (Dalichi Kagaku Co., Ja-
pan)& 610 nmelX ZzF S35k AEaAASe] HF
v EmAsix]s{Artherogenic Index, Al: (total cho-
lesterol-HDL:  cholesterol) /HDL cholesteroD}¢t HTR

{(HDL cholesterol / total cholesterol ratio)}& A8t}

3) BEY MAAE

Yagi™'e} wol wel "A& 50 Wy 27 Hsled 1/12
N H,S0.£9 4 ml$} 10% phosphotungustic acid 0.5
mlE 718t A-of|A 587 WX vy Y4dEa] (4000
rpm, 10 min)3tdt}t. ALY 1/12 N H,S0O, 2 ml%
10% phosphotungustic acid 0.3 mlE 7}&+ & &3, o}
Al 942! (3000 rpm, 10 min) ¥ JHES FFF 4 ml
9} thicbarbituric acid (TBA) reagent (0.67% TBARS :
acetic acid = 1 : 1, v/v) 1 miZ 7}3le] &3sigict vhls
o} 95 CAlA 1A17HESE 7Hdd § WA FEE 5 ml
E EF7IA 187 £ vy 94188 (3000 rpm, 10
min)3tAth 45 FEeES sl BFP=AR 532
nmolA 335t

4) RN A

R FA] 7+ AL HE3 10% formalin £Hoj
Hol 24N 7 ZAZA ¥ 7t 23] B E 4~5 mm FAZ
Ae} 24A7F A5t} Auto processor (CHTAD EL
1000, Shandon, Japan)ell &A 70%, 80%, 90%, 95%,
100% e 22 27t @98  xylened] 98 &
3 BHL AR paraffin waxS 49 28L& o] Y
FAZ T Microtomel £ 5 pm 742 2} gelatine] &
o] 9] 48~50C2] Fe4Fo B glide® WA 60TCY
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A A7)0 A AZA 7]t Solochrome azurine2 & G4
dto] & 32 #elgt} Solochrome azurine 84744
2 xylenedllM 20%-, oh& 70%, 80%, 90%, 95%, 100%
&g A2 3023t G109 paraffing A|A3tL 52
= BolA 587 AT 0.2% solochrome azurine
g0l A 20% 59 nuclear fast redol 3~5%3F =
M F FEER £AT F @573 0%, 80%, 90%.
95%. 100% ol&t-2o] 22 18 < g0 €217 &
carbonyl xylene &¢] 2~3% 27t xylene 1,
0, Mo 584 33 g & Ao Fo} AxA7] o
Canada balsam2.2 %543t slide® wHEo] 338 &n)
Aoz yasiget®

5) e MMAAY

Buckingham®] ¥ ¥l me} 7+ 24 < 3 gof] 26 ¥-9)
9] 0.1 M NaHPO, buffer (pH 7.4)E 735} glass
homogenizerg °]-&3le] 327t w28 e 3.0 ml¥
2718 e} o7)o 33 mM FeSO£9 0.1 ml, 0.33
mM butyl hydroxy toluene (BHT) 0.1 ml, 33 mM¢]
L-ascorbic acid 0.1 mlE I8t &8l 37ColA
3087 wx3 & 10% trichloroacetic acid 3 mlE 7}
% AMEF (12,000 rpm, 10 min)3te] 4% 4 ml¥ 201&
#Aslget. o719 1% TBA (TBA 1.5 g& 10 ml conc-
NaOHel £3)A1A 50 ml¥ SF55 718 perchloric
acid® pH 748 %Fo] FHFLZ 100 m7kA] AL 7%
perchloric acid 50 ml& 7} 8<%) 1.0 mlE 713ta 7
< 2o} 100ColA 108 B¢ 7Mgs. Ao Wzkg
= YAEZ] (3000 rpm, 10 min)3ly V& AL 532
nmolA FFEE S5t EFEAT B2 A7 3ot

6) dte APt
A AL Folch %] Wyl wat 423 1 g& 33l

Ad& &390 Ao 2dE 17 A3t chloro-
form : methanol (2:1) 8% BATE 0.005% H7}st
o A& FE3H9, N, gas® &3] 2122470 & Morri-
son¥ Smithe] g™l ©3lo] methylationAlZl A %
o AR} e 207 GCE o] &3t

3. 1A

A¥ Az SAS programe o831 7} A¥Te] Hat
EEHAE AR, 48 77k rol4d 24L& ANO-
VA2} Duncan’s multiple range testell &} p <0.05
Tl HBEsact

4 L

1. MEOI8 RS

Aol AlR ol 4 a&-2 Table 29 2t} C, M, PE9
AR Fe] L, LM, LPd 8|3l oo d 3=
o), 18% ztol= 7ol 9§ g Fol AF o A HAF
& AT e B3 Yot (p <0.01). HFAFS L
o] 7FE B3, LM, LP#9 solley, o] AlFe] C,
M, Pitoll i3t 929 718 B (p <0.01). A
o83 8% HETAFTH 2L FFoE Yeht, L, LM,
LP& AtaAd#H %e] Asltel s calorie density7t =
o} AlR o] §E &0 B2 ALE BT (p <0.01).

2. ¥% 24

NN 2

AP Be F Ze2HE HDL-Z¥ 28 g, 597
324 (AD, HTR, $4#12& 428 A3E Table 33
Zt.

FEULHE = Lol /M %3, C, M, PEzk

Table 2. Food intake, body weight and food efficiency ratio by feeding A. capillaris Thunberg in rats

Group Food intake - Body weighttp Food efficiency ratio”
(g/day) Initial Final

C 26.40 + 1.357 155.60 + 4.59™ 331.00 + 8.43%* 0.24 £ 0.01%*

M 26.70 *+ 0.76° 157.60 + 4.96 320.83 + 5.34% 0.21 + 0.01°

P 26.80 = 0.71° 154.83 = 5.19 31650 + 3.67° 0.22 + 0.00°

L 22.30 £ 0.71° 158.16 = 2.13 405.66 + 9.62° 039 £ 0.01*

LM 22.80 £+ 0.67™ 154.00 = 3.46 383.83 + 11.23° 0.36 + 0.01°

LP 23.90 + 0.11° 154.40 £ 1.15 37050 + 6.95° 0.32 £ 0.01°

1) Food efficiency ratio; body weight gain/food intake for 4 weeks

2) Mean + SD

3) Values with different superscripts are significantly different among groups at the 0.05 level according to Duncan's multiple range test, +#:

p <0.01
4) N.S.: not significant
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Table 3. Concentration of serum total cholesterol and HDL-cholesterol and atherogenic index, HTR, triglyceride by feeding A. capillaris

Thunberg in rats (mg/dl)

Group TC HDL-C Atherogenic” index HTR? TG

C 55.43 + 2,697+ 37.33 + 2,087 0.48 + 0.01°%* 0.67 + 0.01%* 82.00 £ 4.58%
M 54,33 + 5.08° 41.66 £ 4.75° 0.32 + 0.19% 0.77 £ 0.13° 53.48 + 6.50°

P 51.18 + 5.56° 41.00 + 4.60° 0.24 + 0.01° 0.79 * 0.01° 5093 + 7.19°

L 82.94 + 8.63° 27.90 + 4.80° 1.99 + 0.22° 0.33 £ 0.02° 107.01 + 20.23°

LM 70.92 + 1.28* 37.40 + 2.27* 0.89 + 0.07° 0.52 + 0.02° 64.66 + 9.29%

LP 68.66 + 2.08" 41.90 + 4.90° 0.65 + 0.17* 0.60 + 0.07° 62.33 + 5.85™

1) Atherogenic index: {(total cholesterol) - (HDL-cholesteral) / (HDL-cholesterol))
2) HTR: HDL-cholesterol / total cholesterol ratio
3) Mean + SD

4) Values with different superscripts are significantly different among groups at the 0.05 level according to Duncan's multiple range test, %+:
p <0.01

£ 247} 55.43 & 2.69, 54.33 + 5.08, 51.18 + 5.56 mg/dl=
Zpol7b fievt, L, LM, LPalldE 22 82.94 + 8.63,

Table 4. Lipid peroxide contents of serum by feeding A. capillaris
Thunberg in rats (umoles/ml)

Groups Serum lipid peroxide
70.92 + 1.28, 68.66 + 2.08 mg/dl2, C, M, Pzl 1|3l C 366 £ 0357
wkoem (p <0.01), AHE% FE2E23 B2 A7l 9s) M 310 + 0.87
FEULEEA 7} dopyet, P 270 + 0.70°
HDL-Z2H S-S C# 37.33 £ 2.08 mg/dlol] thatd, L 6.75 £ 1.01°
M, Pi#o] z}z} 41.66 + 4.75, 41.00 = 4.60 mg/dlo& LM 5.26 & 0-20:
¥, L 27.90 + 4.80 mg/dlell thated, LM, LPTo] T Mean I L;; A 208

87.40 £ 2.27, 41.90 + 490 mg/dI2 ok, AHd%e) HDL~

BA=HE TAE PSR, 53] APES F2ERG F

2 A7 E aREde ¢ 5 A3l (p <0.01).
THASATE C, M, Paol 242 0.48 £ 0.01, 0.32 +

2) Values with different superscripts are significantly different among
groups at the 0.05 level according to Duncan's muitiple range
test, *: p < 0.05

Table 5. Lipid peroxide contents of liver by feeding A. capillaris

0.19. 0.24 + 0.01 mg/dlo|2i. L. LM, LPio] zpz} Ihunberg in rats (nmoles/g)
1.99 +0.22, 0.89 % 0.07, 0.65 + 0.17 mg/dIZA A+ Groups Liver lipid peroxide content

. T U.L4, U T UUL, U, U, = C 0.37 + 0.06"**?
Zo| FUAIAGFE YHUS, AL FE2ERTE B M 0.31 + 0.11°
A7 RIS B el f88S ¢ AT P 027 + 0.09°
(p <0.01). L 045 + 0.07°

HTRE C, M, Pie] 2t} 0.67 + 0.01, 0.77 + 0.13, L 039 £ 0047
0.79 + 0.01 mg/dIo|L. L, LM, LPEo] 22t 0.33 + LP 038 £ 020

1) Mean + SD

0.02, 0.52 = 0.02, 0.60 £ 0.07 mg/dIEA AFE%o] HTR
< =320 (p <0.01).

AL C 82.00  4.58 mg/dlel Hi3le] M, P#
o] Z}z} 53.48 & 6.50, 50.93 £ 7.19 mg/dl, Lt 107.01
+ 20.23 mg/dlell H]3td, LM, LP7#& 217} 64.66 + 9.29,
62.33 + 5.85 mg/dl2 A AFd%o] FHAAS ooz
#aAF (p <0.0D).

2) {oNE

dA 9| ppsx A o] #FL Table 49 2ot

C#9] 3.86 + 0.35 pmoles/miell w3t} M, Prol 2t
Z} 3.10 £ 0.87, 2.70 + 0.70 pmoles/ml, Lt} 6.75 +

2) Values with different superscripts are significantly different among
groups at the 0.05 level according to Duncan's multiple range
test, : p < 0.05

1.01 pmoles/mlZA LM, LPF 27} 5.26 + 0.20, 4.43
£ 0.83 pmoles/mle & & 87 £ £% A2 24

3tAct (p <0.05).
3.1t 2Y

1) BUSAE

AT k=2 o) 3hskA A F3FL Table 500 Aelst
At

C. M, P#°] z}2Z} 0.37 £ 0.06, 0.31 + 0.11. 0.27 +
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Table 6. Fatty acid composition of liver by feeding A. capillaris Thunberg in rats (%)
Fatty acids Group

C M P L M Lp
Cl4:0 1.57 + 0.28™*" 290 + 0.85% 1.56 + 0.53%* 0.79 + 0.45% 0.93 + 0.21* 0.57 + 0.36>*
C16: 0 2318 + 1,13 29.09 + 0.34 24.52 + 1.60° 20.52 + 1.58° 25.28 + 1.08° 20.14 1 143
C16 : 1 9.94 + 0.79° 10.22 + 1.02 15.62 + 1.09° 8.51 £ 1.40° 10.70 % 0.65° 18.85 + 0.81°
C18:0 21.27 + 1.60° 14.25 £ 142 18.37 + 1.61° 28.03 + 0.61° 14.51 + 1.38° 18.14 + 0.85°
C18:1 17.16 + 0.95% 18.25 + 0.9° 11.57 + 0.84° 2593 £+ 1.07° 26.83 = 1.27° 14.76 + 1.37¢
C18:2 (n-6)  3.00 + 1.41* 431 + 1.22° 468 + 0.97° 1.57 + 0.58 236 + 0.61* 7.66 + 0.88°
C20: 2 9.08 + 1.10° 0.32 + 0.05° 5.28 + 1.09° 241 £ 073 456 + 0.81° 2.24 + 0.56°
C20:4 (n6)  3.85 + 083 2.28 + 0.52° 1.33 + 0.16° 1.54 + 0.29° 1.22 £+ 0.15¢ 1.28 + 0.40°
C24 : 1 0.49 + 0.10° 1.95 & 0.41° 3.84 + 0.91° 1.49 + 0.69° 1.33 + 0.56" 439 + 0.43*
C22:6 (n-3) 1045 + 0.74% 1642 + 1.67° 13.22 + 0.95° 9.20 + 0.76° 12.27 £ 0.97* 11.96 + 0.56"
SFA” 46.02 46.24 44.45 49.34 40.72 38.85
MUFA* 27.59 30.42 31.03 35.93 38.86 38.00
PUFA” 26.38 23.33 24.51 14.72 20.41 23.14
p/s® 0.57 0.50 0.55 0.30 0.50 0.59
1) Mean + SD

2) Values with different superscripts are significantly different among groups at the 0.05 level according to Duncan's multiple range test, :

p <0.05
3) SFA: saturated fatty acid
5) PUFA: polyunsaturated fatty acid

0.09 nmoles/gel i, Lol tigtd 0.45 £ 0.07 nmoles/
g, LM, LP3°] 27} 0.39 + 0.04, 0.38 + 0.20 nmoles/
go 2 AlEE F25 Foj9 2% Arke F93o= 7t
A A E9] gas A AFHT (p <0.05).

2) Ryt

7t AT 7+ At AL Table 63 2t}

Ca9 7+ AAake C16: 00] 78 Bk, C18:0, C
18:1, C22:6 «°)t}t. SFA, MUFA, PUFA7} Z+z
46.02, 27.59, 26.38%. P/S= 0.570|t. M2 Cl16:
0, C18:1, C22:6, C18:19 so|H, SFA. MUFA,
PUFA7} Zt2Z} 46.24, 30.42, 23.33%, P/SE 0.500]%1t}.
PE7IHEC16:0,C18:0.Cl6:1, C22: 6 o2 B
%L, SFA, MUFA, PUFA7} 247} 44,45, 31.03, 24.51%,
P/S¥E 0.55%t}

A T 25 C16 : 00] 713 €tx, SFA, MUFA, PU-
FA, P/SOIM 413 ztol= Bgout 4239 dannde
A1t

L7 C18:0, C18:1. C16:0, C22:6 w01,
SFA, MUFA, PUFA7} 49.34, 3593, 14.72%. P/St
0.30°13, LM@& C18:1,C16:0,C18:0, C22: 6 &
o]21om, SFA, MUFA, PUFA 7}2} 40.72, 38.86, 20.
41%. P/SE 050015} LP& C16:0, C16: 1, C18: 0,
C18:1 £22 SFA, MUFA, PUFA7} Z}2} 38.85, 38.00,

4) MUFA: monounsaturated fatty acid
6) Poly unsaturated fatty acid / Saturated fatty acid

23.14%, P/3& 0.59%9 ¢ (p <0.05).

e A AP =S I 3= Fig. 13 2ot

T AT FAF7E DA FERoE 4T B2
TEEHE #FHIAT 27)E 2 ATt EXH]
FAHAT. M2 CToll v A7 St A
A77F AL Ay (b o= #FHY. P2 CT
3 o] AT Fret AT 2717 CEEG Tdd
2719 BFE 1Y,

L& A7 4493 e S
B2 AT FFReg AR o] EEWET, A
gt e AEAd FEH0 gz Aol #EHU
LMT& L3} o] Ao & AF e &olE S44
2 FRE Il AYFYTIE A 2717 Fa vt
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Fig. 1. H & E(hemapotoxylin & eo-
4 sin) positive droplets of hepatocyte
by feeding A. capillaris Thunberg in
rat (200X).
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