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Anti-lipidemic effects of Dai-saiko-to and Saiko-ka-ryukotsu-
borei-to in HepG2 cells
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Abstract

The anti-lipidemic effects of Dai-saiko-to (TJ-8) and Saiko-ka-ryukotsu-borei-to (TJ-12) were
investigated in human hepatoblastoma derived cell line, HepG2 cells. Both TJ-8 and TJ-12 reduced
intracellular triglyceride (TG) and cholesteryl ester (CE) synthesis at concentrations of 0.5-5.0 mg/
ml, depending on the dose. TJ-8 and TJ-12 suppressed TG and CE synthesis about 509 compared to the
control at a concentration of 2.0 mg/ml after 3 h of incubation. Apolipoprotein B (apo B) secretion into
the medium was also reduced by about half compared to the control at 5 mg/ml of concentration after
3h of incubation. No cytotoxities were observed in TJ-8 and TJ-12 treatments with the above
concentrations. TJ-8 and TJ-12 proved to be useful as anti-hyperlipidemic drugs in n vitro experi-

ments.

Key words Dai-saiko-to, Saiko-ka-ryukotsu-borei-to, HepG2 cell, apolipoprotein B, cholesteryl

ester, triglyceride.

Abbreviations C, carbon ; CE, cholesteryl ester ; TG, triglyceride ; *H, tritium.
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1) M 7omnE7 L7 (BSA), 414 ~ER
Sigma (St. Louis, USA) X 0 AL 7z, [4,5-°H]-
leucine (5.0 TBqg/mmol) [2-*H]-glycerol (37 GBq/
mmol) B L5, [2-“Cl-acetic acid (2.1 GBgq/mmol)
i3 Amersham # (Buckinghamshire, England) X " &
AL, grzo= 757 41— (silica gel 60) i
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Merck #t (Darmstadt, Germany) & 1, Minimal essen-
tial medium (MEM), non essential amino acid, sodium
pyruvate & penicillin / streptomycin {3 Sigma (St.
Louis, USA) £ D BEA L 72, 17 K B Hittkid SEROTEC
# (Oxford, England) k", ProteinA SepharoseCL-
4B i3, Pharmacia (Milwaukee, USA) L DHEAL 72,

TJ-8, TJ-121x (B v 47 (Em, HA) L5
Nz,

(2) #mAEIEE - HepG2 Mfiiz American Type Cul-
ture Collection (Rockville, USA) & 1 BEA L 725 HepG2
e MEM 353 (109% fetal bovine serum, 0.1 mM
nonessential amjno acid, 1 mM sodium pyruvate 3 &
U* penicillin (100 units/mi) /streptomycin (100 xzg/ml)
S TEREL, BEEF4 HEIZ 80% confluent ) ikEEIC
o Ml A EBICM L 72, serum-free @ MEM #: 1
12 1.5% BSA 2 &S, 045 um D7 4 V57— THH
L, Z##% control (C) & L7z, TJ-8, TJ-12 miEHid
FrHDTXZAXS0mg 2 10ml» Cizinz, 3rCT 2 &
HBEEL, #ikick ) EEE21BTC 045uma 7 4 L
F—TRESBL 2ERK % 5.0 mg/ml 0¥ E o stock
solution & L, Z#% C THWRL, £Hx, 05 1.0, 2.0,
5.0mg/ml DEE S 4 2 L 5 TJ-8, TI-12 OB % 1E
B L7z,

3 BEBOBIE : MM T TG, cholesteryl ester
(CE) m&mlt, 100 mm o dish 12 &= 185 KBg/ml @
(*H]-glycerol, [**Cl-acetate Z#ML, 90 ZriEzE L,
MNP IRE % hexane : isopropanol (3:2/v :v) iZ
THMLEE 7o~ 777 4 —CERK, £28
R EHLEETAREEREE L FL—v 3T
F—THIEL 12,

(4) apoB MEIE : medium F1 ) apoB D4y i E D
#5E 12 Dixon 5 k" IofE ik MEEEC THIE L
72o 75 100 mm o dish iz HepG2 #ilE % 5238 L,
1.1 MBq/dish @ [*H]-leucine &L, 1, 3, 6 B
{2 NET Buffer (150 mM NaCl, 5mMm EDTA, 50 mm
Tris, pH 7.4, 0.5% TritonX-100, 0.1% SDS) & H7 K
B#i4k 2 & L 4°C ¢ 12 B§ [ incubation % 17 - 72,
ProteinA SepharoseCL-4B # hii 2, 3 B incubation
L, L BEZ#C, W% NET buffer T 3 Bk
# 72, Sample buffer (0.125M Tris HCI, pH 6.8, 4%
SDS, 209% glycerol, 109 mercaptoethanol) # 2 4 4y
Mg, mHL7: P*H]-apoB %> >FL—r 3~
B F—IZTHIEL 72,

5) ZRoDOFWHEDBTE - HepG2 Mg & ) &M
Bd oy &g TJ-8, TJ-12 & 3 5mg/ml
DT 1.1 MBq/dish o [*H]-leucine # 102 2 B[

# L, medium O—%B% H#KIc & D trichloro acetic acid
(TCA) IcTE=EL, 2o [BH] TIF~=n&nizy o3
IREVFV—ara Ty Iz TRIEL

6) TN IBEDORAE : HepG2 # 14 # #1 I A MR
(150 mM NaCl, 5mM EDTA, 59 mM Tris, pH 7.4, 62.5
mM Sucrose, 0.5% TritonX-100, 0.1% SDS, 50 xg/ml
leupeptin, 50 #g/ml pepstatinA) & ¥ 412 4°C T 12 &
MEENREM L 724, R3¢, LHEO—HE2 LV E[E
% Bicinchoninic acid #: (Pierce Chemical, Co) =il
E L7z

7) BME.Z2HMB0HF EZEHEIC I one-way
ANOVA #Hwiz,

& S

1, MBBHE~DE

TJ-8, TJ-12 £~= 0.5mg/ml & 5.0 mg/ml O
Tt 3 KM incubation O BB T THORK S L oo
Ragic Bl e h 72, MIBANESBE D TJ-8, TJ-12
NDE205mg/mlA 5 50meg/mlETC EEEEITIA
LN Tz,

2. YHREMREBE SR

TI-8 Tit, Mg CE &I, 1.0 mg/ml DIEEE
TCOH 0% £ THEICHS S22, 2512, 20mg/
ml & L723A T, Co#20% icHBICHD L2, 5.0
mg/ml DEETC DLy L FHIZKT L7z, Mign
DTG HERBIL, 05mg/ml D#EETC D 63%, 1.0
mg/ml T C DK 40% £ TICEHI L 72, 2.0 mg/ml, 5.0
mg/ml DPE T3 &2 CDH 5%, 40% I2IKT &
7z, (Fig. 1)

TJ-12 TI3 5.0 mg/ml  THEKFF M CE O #Pi)
A 51 0.5 mg/ml DBETCDH60% IZHZIZMET
B4z, 1L.0mg/ml DBE L D) Clo B L THE L1
AL, 5.0mg/ml Tk C ¥ 8% ¥ ¢CE mapk %
WL 72, MBEA TG /B DvTid, 0.5 mg/ml o
BETIECHONBY tFBICETEY, 5.0mg/ml T
12 C ¥y 229 iz 2 %72, (Fig. 2)

TJ-8 & TJ-12 # ledg9 5 &, MKW CE o&mkiz C
W2, Gl TR RFE ORI R R L2 9%, TG
DEBIZEL TiE, TI-1213 T]-8E LBEICE VT
BHBICTCOAEKEZIET 24, 05mg/ml nEET
TI-8 D#70% 12{E, F72, 5.0mg/ml DigE T TJ-
8N#1 60% IR T S+ 72,

3. apoB O&ik

apoB Dk R 3 BRI T, TJ-8, TJ-12 & 4 2.0
mg/ml, 5.0mg/ml DR T3 Clo e~ EICHHI L
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Fig. 1 Effects of TJ-8 on CE and TG synthesis in Hep G2
cells. The cells were incubated for 90 min in a serum-free
medium with [*C]- acetate (185 KBq/ml) and [*H]-
glycerol (185 KBq/ml) containing either 1.5% BSA (con-
trol), 0.5-5.0 mg/ml of TJ-8. The media were then aspirat-
ed, the cells were washed twice with PBS, and the cellular
lipids were extracted with hexane/isopropanol (3 : 2).
The incorporation of [**C]-acetate into CE and [*H]-
glycerol into TG were determined by thin - layer
chromatography. Data represent the mean+S.D. of the
number (n) of experiments (duplicate). *p <0.05 vs. con-
trol.
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Fig. 2 Effects of TJ-12 on CE and TG synthesis in Hep G2

cells. The cells were incubated for 90 min in a serum-free
medium with [“C]- acetate (185 KBq/ml) and [*H]-
glycerol (185 KBq/ ml) containing either 1.5% BSA
(control), 0.5-5.0 mg/ml of TJ-12. The media were then
aspirated, the cells were washed twice with PBS, and the
cellular lipids were extracted with hexane/isopropanol
(3 :2). The incorporation of [**C]-acetate into CE and
[*H]-glycerol into TG were determined by thin-layer
chromatography. Data represent the mean+S.D. of the
number (n) of experiments (duplicate). *p <0.05 vs. con-
trol.
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Fig. 3 Effects of various concentrations of TJ-8 on apoB

secretion from Hep G2 cells. Hep G2 cells were washed
with PBS and incubated in 10 ml of labeling medium (1.1
MBgq/dish of [*H]-leucine) containing either 1.59% BSA
(control), 0.5-5.0 mg/ml of TJ-8. At the time indicated,
0.5ml of medium was removed from each dish and re-
placed with 0.5 ml of the appropriate fresh [*H]-leucine
containing medium. Apo B was immunoprecipitated from
the medium as described. Data represent mean+S.D. of
the number (n) of experiments (duplicate). *p <0.05 vs.
control in each time.
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Fig. 4 Secretion of tatal protein into the medium mea-
sured by TCA precipitation method. Hep G2 cells were
washed with PBS and incubated in 5ml of labeling
medium (0.6 MBgq/dish of [*H]-leucine) containing either
1.5% BSA (control) or 5.0 mg/ml of either TJ-8 or TJ-12.
After 2 h of incubation, aliquot (20 ul) of each medium
was removed from the dish and put on Whatman paper.
The paper was dried and the [*H]-labeled protein
attached to the paper was fixed by TCA, and radioactiv-

ity was then measured. The data represent mean+S.D. of
the number (n) of experiments (duplicate).

72. BERETE 6 BRI T3, &% 5.0mg/ml HEETCIC
~ apoB D4 & HIf Sz, 5.0mg/ml O EE Tl
TJ-8, TJ-12 & ¥, T CloEi3E 3 BR1£12 apoB DiEE
i CIcHELIETL T/, (Fig. 3)

4., RO

Z g nswit T]-8, TJ-12 & 4, 5.0 mg/ml g
EizbBwTd CEEEZERRD LN -7, £ T,
TJ-8, TJ-12 £ %, 5.0 mg/ml DEE T apoB N4
BT %, Zhud, TJ-8, TJ-12 #imL, #ia
WNORE DB L, apoB DG WLIET L7z &%z
&7z, (Fig. 4)
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Sy b EECRERTE, TI-8H LTI 12 % 0.5
1.0g/kg AEHE | 2554, TJ-8ix TC, TG NIET
Mk 9, TJ-121213 TG mBEER T RA»#ZSH LN T
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GFTICE Mz TI-8BL U TI-12 # %5 L 2354,
TJ-8 Tix CE, TG DK TFIEM» S, TC D& TR
ME DRV EBMEINRR D in vitro TOER & —T
22 e b Tk, 125 g RAT 20T, #0.05g/kg
KEERN, T TOBRFREIN LA, LVE
THY, INHFE L COREIEIER S E ) BH LN
o2 BREFEZ b, —H, 1WA ST HepG2 Mk
W2 T]-8 # @M L AR D ERIC DWW TERE 2
2, TJ-8#°0.5mg/ml 5 & (¥ 5.0 mg/ml " iEE ¢ CE,
TG ##HIL, ¥ TG DETHEHTH 5 = & &8
L7225 TI-813 0.5 mg/ml #* & 5.0 mg/ml DT CE
DR T BEREREICET 3872, MilgND TG D4k
13 TJ-8 CHIHIA % 5 17257 5.0 mg/ml DEETL CE
DAFNT B e HHIE D T e - 72,

TJ-12 122 T3 MBLN CE & pus TJ-8 £ 1 441
HirZEL <, TG &Iz DWW T TI-8 L bk L 72354, 05
mg/ml DEFE T TI-12 138 15 A EIC TG TEH
BEOEEL b, Hr b TI85 LU TI-1213 05
mg/ml 77 & 5.0 mg/ml DIEEF FVER L 725, 2 KR
B REE T, MilEAo s ooz C Db S
T, COBE TS T 2 Z TR Vv EFE L L,

TI-8 BL U TI 12 R &RAOEE L ) TETWE,T]-
8, TI-12 nI@EnAEIEIFEE, AE, FH, &, £
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52 TI12 (3 EREPIIRE O -A BIENE TT-8 £ 0 L5
EThHolm, XTI 12ICiE A EEN, THTS
Py /A FOPEMERPBN TS EEZ D, Il
Ak, BREMES v MY > 2 /YA Flicis
iR A IRE L TG, #av 27 0—LDET,
HDL-C » bR # 8L T 5. & 2 EIRE s S5
%IZSK’%)%’Q%Lf:?éf%%)ﬁhﬁ]ﬁﬁ&ﬁﬂﬁﬂﬂf’ﬁiﬂ #RLT
l(\Z))i(). 12

TJ-8, TJ-12 »HfgmieH 2 HMG-CoA &It
EHITH 5 fluvastatin & Mg L 7235412, fluvastatin b
uM & HepG2 Mifgic L 7285l TG oMM AR =
13267 - 72745, CE i3 C 12 i 40% 1o LT
W72, TJ-8, TJ-12 12 0.5-1.0 mg/dl D#ET TG B L
CE mfiblamN Ak % C iz, $50% s34, 20
B CIT fluvastatin L O LN PRMIER 2 6H ¥ %
rBbn Y x4z, Furukawa 612 & 1 fluvastatin
2HML, HepGZ MiIIBN D CE 2 A 3¢ 241
apoB DT ZAL L v & S LT 57 T8,
TJ-12 & L 0N TG & CE Ol 8¢ T 5

728, it apoB OGWMETICES Lz E#EZ L
7z, TG & CE OMEHEDE DT A apoB 745 il
HHCBRL T b 2 X A9RBE N,
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