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Abstract

The pharmacological effect of Korean-Chinese traditional herbal medicine, Hawangyeonhaedoktang (HT) on
experimentally induced-triglyceride accumulation in cultured human hepatocyte HepG2 cells was studied.
HepG2 cells were cultured in the Dulbecco’s modified Eagle’s (DME) medium without (Control medium) or
with HT (0.5 mg/mL and 5.0 mg/mL) containing 1 mM oleate, 0.2% bovine serum albumin (BSA), and glucose
4.5 mg/mL for 6 and 24 hours in experiment I and 2 mM oleate, 0.5% BSA, and glucose 4.5 mg/mL for 6, 24
and 48 hours in Experiment II or 1 and 3 hours in Experiment HI. Oleate ['*C] (0.5 nCi/mL medium) added as
a radioactive lipid precursor in the experiment 1. In the experiment I, the intracellular triglyceride concentration
was decreased remarkably during incubation for 6 and 24 hours, in a dose-dependent manner. At the same
time, HT caused a decrease in the incorporation of ['C] oleate into intracellular triglyceride fraction and the
secretion of triglyceride labeled with ['"C] oleate into medium. In the experiment II and Il compared to exper—
iment I, the triglyceride accumulation in HepG2 cells was occurred, and HT prevented the accumulation of
triglyceride during incubation for 24 and 48 hours. This result suggest that HT prevent the triglyceride accumulation
in human hepatocytes by its inhibiting action on the intercellular triglyceride biosynthesis.
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Sigma '“hemical Co.(St. Louis, USA)l| 4, Fetal bovine se-
rum(FE.S) 2 Dulbecco’s modified Eagle’s medium(DMEM)
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DMEMdl| #7}ste] 6, 24 % 48417k ZHAZ & wiokdt & 4
AR oz 3lstgdct 39, Ad 3 A e, A 29 T4
Z A A TAE vl A 7S 1 2 A2 A A E T
oluw} 7t Al g el 2T g}k HTE ¥-53H4 &-& DMEM
ghe Abg-stgdt. 2t Ao 35 A EE 25308
A7} (Sonifier 250, Bronson) & ©]-8-3te] 2| A48 Ax
detoll-g ZA st rt

MEo| XEFE Y YAs BoSH

33k Alx Fetele] & X142 Bligh®} Dyer W (13).2
2 2Zsly, ekl Lowry 59 W (1422 543}
A} Az AR FEE Alf 244 (Wako Junyaku,
Osaka, Japan)2-& 23} skl ch sk £ 4 wi= 29 [“Cl-
oleate £ LA 4 o8 FAAA S 5& HE]
{5t B2 a2eE 2 g(TLO SR A4S 253
& ulals AL A A sintillation counter(WALLAC 1410,
Pharmacia, Sweden)& &334 o}

EAIXz|

Ao zRE dolzl AxpA]E SAS programe ©]-£3}1¢]
one-way ANOVAE A3l FJFA+ AFLAE ehy
Qo fo4 35
3}4dcH(15).

< Duncan’s multiple range test & ©]-&

Do
9l 1

Y
A=)
[

M= chElZto] o] K

A AT vl A= FE TALY] # 3t kA
3 A 6A17F 2 243 g Az DA 25
pg/dish2 et sl eh(Table 2). A/ U] @A 5= 37}

g HT sxo 2 dAg FaF2 FaAsA gt

de rir

A
3

Table 2. Effect of HT on protein concentration in HepG2

= ) cells (Experiment 1)
]
HFF5 E 05 mg/mL % 50 mg/mLE ¥ %] H7}sled 64 Protein (ug/dish )
0 hour 6 hour 24 hour
Table 1. Composition and main active chemicals in Hawang- Control 14110037 14410032 1772003
yeonh.iedoktang HT
) Composition : . 0.5 mg/mL 1324009  1.81%0.05"°
Herbal (@) Active chemicals 50 mg/mL 14720045 1 73+0,08%
Scutellaria baicalensis 3.0 baicalin, baicalein, HepG2 cells were incubated in the medium containing 1 mM
wogenin oleate, 0.29% BSA and high glucose 4.5 mg/mL without or with
Coptidis japonica 15 berberine HT (0.5 mg/mL and 5.0 mg/mL) for 6 and 24 hours.
Phellrdendon amurense 2.0 berberine ‘“Values are the means*SE of three samples.
Gard znia jasminoides 2.0 genipin, geniposide PNot significant.
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Table 3. Effect of HT on triglyceride concentration in HepG2
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Table 4. Effect of HT on triglyceride concentration in HepG2

cells (Experiment I)
Triglyceride (ug/mg protein )
0 hour 6 hour 24 hour 48 hour
Control 13824760 11494552 1050 £5.76™ 95.17 £6.46%
HT
05 mg/mL 112.1+260™° 8445%1.25"° 6945235
50 mg/mL 1011530 8250+24.95% 59,50 +2.60°

HepG2 cells were incubated in the medium containing 2 mM
oleate, 0.5% BSA, and glucose 4.5 mg/mL for 2 days and then
changed to the fresh high glucose medium (4.5 mg/mL) con-
taining HT (0.5 mg/mL and 5.0 mg/mL) for 6, 24 and 48 hours.
YValues are the means*SE of three samples.

“Not significant.

Values not sharing the same letter are significantly different
at p<0.05.
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Table 5. Effect of HT on triglyceride concentration in HepG2

cells (Experiment [)
Triglyceride (1g/mg protein)
0 hour 6 hour 24 hour
Control 4386+1.44" 583240532 5288+2.12%
HT
05 mg/mL 4651+ 1.98%  42.99+1.42%
5.0 mg/mL 41.30+£3.49"  3280%+3.31°

HepG2 cells were incubated in the medium containing 1 mM
oleate, 0.2%6 BSA and high glucose 4.5 mg/mL without or with
HT (0.5 mg/mL and 5.0 mg/mL) for 6 and 24 hours.
}’Values are the means £SE of three samples.
,l)Not significant.
M alues not sharing the same letter are significantly different
at p<0.05.

cells (Experiment 1)
Triglyceride (ug/mg protein)
0 hour 1 hour 3 hour
Control 138416707 127.7+1.75%% 12091405
HT
05 mg/mL 1185+2.50™  107.7+1.90™
5.0 mg/mL 12394910  1005+£1.70™

HepG2 cells were incubated in the medium containing 2 mM
oleate, 0.5% BSA, and glucose 4.5 mg/mL for 2 days and then
changed to the fresh high glucose medium (4.5 mg/mL) con-
taining HT (0.5 mg/mL and 5.0 mg/mL) for 1 and 3 hours.
YValues are the means*SE of three samples.

“Not significant.
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Table €. Effect of HT on the incorporation of ["“Cloleate into
triglyccride in HepG2 cells and the secretion of triglyceride
labeled with [“Cloleate into medium

[C] dpmx10 */mg protein

6 hour 24 hour
Incor >oration ‘ .
Control 142412 129444
H1 0.5 mg/mL 129+2.1° 117£10"
HT1 5.0 mg/mL 120£0.9° 109+£45°
Secre tion
Cotrol 13.8+1.4% 67.4%6.2°
HT 05 mg/mL 88+0.3" 52.8+0.7°
HT 5.0 mg/mL 102+1.6" 21.9+16

HepG:! cells were incubated in the medium containing 1 mM
oleate 0.2% BSA and high glucose 4.5 mg/mL without or with
1)HT ((.5 mg/mL and 5.0 mg/mL) for 6 and 24 hours.
?)Value:; are the means*SE of three samples.
“Value s not sharing the same letter are significantly different
at p<).05.

d ©38}7] $)ste] [“Cl-oleate®] Al Z W) Sk 2w =] ol
Fu)E whals &S S5k oh 2 A3 Table 63 2ol
HT 0.5 mg/mL #7172 6A12F 2 24A17F wieFell A 2bzk
9.29% *3 9.3% 7rA-stedlx, HT 5.0 mg/mL 37k 6417 €
24217} v oFol| A Z+zF 155%4 7t A4 3}e] gl B-o] A7)
¥t B E Ax  FAXA 4L Adlse a3t
2 A2 A= ol e, 2441 2F vl oFell A AT Zhell FA
Aol -2 27} W AL ezt #7] dEeldct &
H, 09 @A wjofar Az 238 E994 [MCl-oleate?}
FAANAY AXY FulEFS HT 0.5 mg/mL H7H
9] 6A] 7} v okl A = 36.2% ZFA st 2} 5.0 mg/mL A7}
FollA & 26.0% AHaste] A Z W] FAA A $A Aok A
FAE e A Eatgd o ey 2447 skl A= 641 7F
wjokyl = e] HT 0.5 mg/mlL H7bellA 21.7% 743k
1, 5.0 mg/mL H7FEel A& 675% 7tAaste] At 5T o) E
Ao g ztavh QA= At ol 2] A= HTZH Al 2 54
A4 3 AAE A A VLDL-A A 28 & A2 ez
ALzE ) =3 Orengetokutos Al 2] Z#H AHE o 2~
Bl 2 A & 4 9] acyl-CoA: cholesterol acyltransferase &
A AAA Axue FH2HE 2dE F2E A
Azl e 2] 7oA FH|E = VLDL-A & F8]E A3HA1Z
o2x A FAANA FE7} HaEE Zleg AAkd vt
9lth4). HT 9} ¥] 23 &35 Ro] 1 )= Daisaikoto [1C]
acetat> @ [PH] glycerol®] S99 U842 34 Ao Fax
2 1) olz]Al 3B Fd A3 w3} glo] AR A Fo
E¢ 4 AR ] 2H4 AR BslAth5R). £F
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gt} &t 7HA Lol 2 mM oleate, 0.5% BSA, glucose 4.2
mg/mL 9 HT S 7K Z2TF) = H7FH05 mg/mL %
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P ES AN AYE I ¥ I =74 AW FA4AA
Z#]o] galx|glov, o)u HT 7} 24 & 4847} ul ool A
= AZY FAAA EH0] AA 8] dAs= A2 eyt
t} o)akel Aol A, B Aol AE-H ghul FAFHFES
Atat 7hol oF HepG2 *ﬂiLﬂ FRAA & A A A FA
ANA 2R AANHo R A A ESE T

2.2 AAE T

L

[e5

>,

Ha
T

1. Cha JY, Mameda Y, Oogami K, Yamamoto K, Yanagita T.
1998. Association between hepatic triacylglycerol accumnu-—
lation induced by administering orotic acid and enhanced
phophatidate phosphohydrolase activity in rat. Biosci Bio~
technol Biochem 62: 508-513.

2. Sorenson TIA, Orholm M, Bentsen KD, Hoybye G, Eghoje
K, Christoffersen P. 1984. Prospective evaluation of alcohol
abuse and alcoholic liver in men as predictors of devel-
opment of cirrhosis. Lancet 2 241-244.

3. Wildi SM, Reich J, Flury R, Lauper U, Risti B, Mulihaupt
B, Meyenberger C. 2002, Acute fatty liver in pregnancy:
clinical and histopathological course. Case report. Schweiz
Rundsch Med Prax 91: 267-73.

4, Yotsumoto H, Yanagita T, Yamamoto K, Ogawa Y, Cha
JY, Mori Y. 1997. Inhibitory effects of Oren-Gedoku-to and
its components on cholesteryl ester synthesis in cultured
human hepatocyte HepG2 cells: Evidence from the cultured
HepG2 cells and in vitro assay ACAT. Planta Med 63
141-145.

5. Umeda M, Amagaya S, Ogihara Y. 1989. Effect of shosaikoto,



daisaikoto and sannoshashinto (traditional Japanese and
Chinese medicines) on experimental hyperlipidernia in rats.
J Ethnopharmacol 26: 255-269.

. Saku K, Hirata K, Zhang B, Liu R, Ying H, Okura Y,
Yoshinaga K, Arakawa K. 1992. Effects of Chinese herbal
drugs on serum lipids, lipoproteins and apolipoproteins in
mild to moderate essential hypertensive patients. J Hum
Hypertens 6: 393-395.

. Hwang JM, Wang C]J, Chou FP, Tseng TH, Hsieh YS, Lin

WL, Chu CY. 2002. Inhibitory effect of berberine on tert—

butyl hydroperoxide-induced oxidative damage in rat liver.

Arch Toxicol 76. 664-670.

. Yamamoto K, Ogawa Y, Yanagita T, Morito F, Fukushima

N, Ozaki I, Mizuta T, Setoguchi Y, Sakai T. 1995. Phama-

cological effects of Dai-saiko-to on lipid biosynthesis in

cultured human hepatocyte HepG2 cells. J Ethnopharmacol

46: 49-54.

. Ohta Y, Sasaki E, Nishida K, Kongo M, Hayashi T, Nagata

M, Ishiguro I. 1998. Inhibitory effect of Oren-gedoku-to

(Huanglian-Jie-Du-Tang) extract on hepatic triglyceride

accumulation with the progression of carbon tetrachloride-

induced acute liver injury in rats. J Ethnopharmacol 61:

75-80.

. Yanagita T, Hara E, Yotsumoto H, Rahman SM, Han SY,

Cha JY, Yamamoto K. 1999. NK-104, a potent new 3-hy-

droxy-3-methylglutaryl coenzyme A reductase inhibitor,

enhances posttranslational catabolism of apolipoprotein B-

. 7

1L

12.

13.

14.

15.

16.

17.

18.

AEEIRES B3

100 and inhibits secretion of apolipoprotein B-100 and tria-
cylglycerols from HepG2 cells. Current Therapeutic Res 60:
423-434.

Dashti N. 1992. The effect of low density lipoproteins, cho-
lesterol and 25-hydroxycholesterol on apolipoprotein B gene
expression in HepG2 cells. J Biol Chem 267: 7160-7169.
Cha ]JY, Cho YS, Yanagita T. 1999. Effects of linoleic acid
and serum albumin concentrations on lipid metabolism in
HepG?2 cells. J Korean Agric Chem Biotechnol 42: 229-234.
Bligh EG, Dyer W]J. 1959. A rapid method of extraction and
purification. Can J Biocherm Physiol 37: 911-917.

Lowry OH, Rosenbrough NJ, Farr AL, Randall RT. 1951.
Protein measurement with the folin phenol reagent. J Biol
Chem 193: 265-275.

Duncan DB. 1957. Mutiple range test for correlated and
heteroscedastic means. Biometrics 13: 164-176.
Teramoto T, Kato T, Kinoshita M. 1986. Antilipidemic action
of Dai-saiko-to on experimental hyperlipidemia rats. The
Clinical Report (Kiso To Rinsho) 20: 105-109.

Yano H, Mizoguchi A, Fukuda K, Haramaki M, Ogasawara
S, Monosaki S, Kojiro M. 1994, The herbal medicine Sho-
saiko-to inhibits proliferation of cancer cell lines by inducing
apotosis and arrest at the Go/G1 phase. Cancer Reseach 54:
448-454.

Okuda H. 1986. Effect of Dai~saiko-to and Saiko-karyuktau-
bosei-to on hyperoxidation lipid rats and intestinal absorp-
tion of lipid. Kampo-Igaku 10: 16-21.

(20021 119 229 A4 2003 59 21 #=)



