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Effects of Triterpene Acids and Ginsenosides on
Differentiation of HL-60 Promyelocytic Leukemia Cells
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Abstract

The acute myelogeous leukemia cell line, HL-60 is good model to examine leukemia differentiation with nitro blue

tetrazolium reduction assay. We investigated that effect of triterpene acids and ginseng saponin on differentiation of

HL-60 cells. Differentiation of HL-60 cells was induced in proportion to molar concentration by dibutylyl cAMP,
ginseng saponin, lithocholic acid, ginsenoside Rh2, and ginsenoside Rh3.
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Ag7A EE 3y FPA Y 43 R FA
7t ARARAE &3S ¢8R 41 SR 4FnE
A, 2FA e A9A4 o3t UG & 5 o
AP EAE 0|8 FFY AT HFE VIS BA
EASE VRYER & ARAE o8 A=y ¥FY
BE 23 glojr &3] Aze Heje 4Al AL TE
3w & 4 ik oleld T qAAYAY A
M 7R AZE st HABAM FFF
Ag AL B A7} o] FAA Y2,

GAEE u§3 AXolng o 744 13} fE EXE
ol &3t} MAUIA EIAE F=F & YA FAH
Aze A7E Qo & Aoz Yztdr). HL-60ATE
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197749 Collins%> ] acute promyelocytic leukemia 2}
ZHE Zste Sge AEFEA 54239 b ¥4
9 749 29 in vitrodol X AFEHA 943, 98 714
%3 fx €4 93] granulocyte, monocytes 22 ¥3}
7t frEHE AEFoY] wiel WY AT E ZFAE

#3} (hemopoietic cell differentiation)®] model system
o2 g8 A 3tk HL-604 X9 ¥3t f& 23
T interferon-gamma (INF-y), granulocyte-monocyte co-
lony stimulating factor (GM-CSF) 53 Z-& AMXo|A
2ulEE A5 QAT retinoic acid, actinomycin D, dime-
thyl sulfoxide (DMSO), hypoxanthine, vitamin Ds, so-
dium butyrate, phorbol ester, butyric acid53% 22 343}
EZo] 2EA AU+, HL-604 X9 ¥3 §% ZAF re-
tinoic acid, actinomycin D, DMSO, hypoxanthined$
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7F8t¥ granulocyte2 #3}7} dojubn, vitamin Ds, so-
dium butyrate, INF- , phorbol ester%-°ll 2J3141= mono-
cyte-macrophage2 #3159, butyric acid, GM-CSF5¢]
9| A = eosinophilZ £3} F=7b Yoldrp ¥,

2 d7AEe AAERAY £3 = LS 2ode
A7 Yoz A =44 WEY A¥Q HL-60 AES
model Z 3ted, =, Y, F3 S WY OE A}
SHold & uANe] A R T F
(Panax ginseng C.A Meyer) saponin 3 ginsenoside Rhi,
Rh2, Rh3, ¥t (Eribofrya japonica L) 92 AE-E FollA

4452l ginseng

NN COCH

RETINOIC ACID

ghibor 9 gorgR oz 47 ursolic acid (UA) 2 A
B2} (Kochia scoporia) %3%3) oleanolic acid (OA), &%
%9 9482 484 lithocholic acid (Fig. 1) S| £3}
Yol e AE FARIHC

1) M=
HL-60 A E5= ATCCOA #¥Eo} (ATCC CCL240)
AMEE T RPMI-1640 media$t Fetal bovine serum
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Fig. 1. The structures of retinoic acid, dexamethaxone, ursolic acid, oleanolic acid, lithocholic acid, and ginsenosides.
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(FBS), glutamine, Hepes, penicillin & streptomycin-
GIBCO-BRL (Grand Island, NY)olA F¢i3tich All-
trans retinoic acid (RA), dibutylyl cAMP (dbcAMP),
ursolic acid (UA), oleanolic acid (OA), dexamethasone
(Dexa), lithocholic acid (LCA), nitro blue tetrazoliumE
< Sigma chemical company (St. Louis, MO)ol|A] <) 3t
A& AH8-319t). Ginseng saponin¥ ginsenoside Rh1, Rh
2 ¥ Rh32 S5 Add 2740 A Fgbol A3t

2) MzZsie

HL-60 A¥% heat inactivated 10% FBS, 2 mM glu-
tamine, 100 units/ml penicillin, 100 pg/ml streptomy-
cin, Hepes5& #7148t RPMI-1640 medium®lA 37%C, 5
% CO, ZH3A wjgstglnt. 2t Ahuj Al trypan
blue dye exclusion WHO 2 MEAELEE AsA A&
HE 7t 5X10° cells/ml HEE St wiFstHA 23}
€ fredkih

3) Mz23 Rz ¥ 2Bals &8
12 well plateo] 10° cells/2ml HA £53ke] £3}44
o AHESATE HETAE media? ¥1, AFTAE db-
cAMPE media®] 59 AME&E 1, RA, UA, OA, Dexa,
LCA, ginsenoside Rh1l, Rh2, Rh3E<& 95% ethanol®l
=] AHRSI M, ethanold] HF TE7F 0.05% & WA
URE Pom, 37C, 5% CO, ZAFIA 4UT wj%F
3 EHAEE EA] A5t ¥ f2 A % Rk
Fo| MEE NBT reduction assay'¥ S A133l5ich, NBT
reduction assay= A TSN 0.2mE F3ld 0.2miY
PMA-NBT stock solution® 430] 37Ce] 2087t w3t
% hemocytometerE ©]8-3}4 cytoplasmic blue-black
precipitate$] formazang ¥i3l= MEE A4 393,
Zt721e] sampled 250702} AEE Af oA 47 =
PHog 33¥ HAEgon, 53] 2T 93 HAls
Ak
2= % 18
2T HL-60 MX] %4 3.45%+1.959 NBT ¥4
93¢ JEPIS (Table 1). HL-60 MEE granulo-
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Table 1. Effect of cAMP and retinoic acid on differen-
tiation of HL-60 cells.

. Differentiation( % ) + SD¥
Concentration

Treatment

(4 days)
- - 345+ 1.95
dbcAMP 0.5 mM 26.13+ 7.26
dbcAMP 1 mM 39.99+ 10.89
Retinoic acid 0.1 uM 38.09+10.28
Retinoic acid 1 M 54.46+ 13.32

*Percentages of cell differentiation are mean of triplicate

experiments.

Table 2. Effect of triterpene acids on differentiation of

HL-60 cells.
_ Differentiation( % ) + SD*
Treatment  Concentration
(4 days)

- - 3.45+ 195
dexamethasone 25 pM 6.42+ 1.40
dexamethasone 50 yM 5.00+ 2.12
dexamethasone 100 uM 7.73+ 2.63
ursolic acid 5 M 4.23+ 2.49
ursolic acid 7.5 WM 12.06+ 6.61
ursolic acid 10 M 3.17+ 1.34
oleanolic acid 5 M 3.93+ 1.30
oleanolic acid 7.5 pM 10.86+ 6.92
oleanolic acid 10 uM 1223+ 9.12
lithocholic acid 50 pM 9.21+ 4.93
lithocholic acid 100 pM 56.00+ 14.84

*Percentages of cell differentiation are mean of triplicate

experiments.

cyteZ 3G L2 RAE AHEAE A4, v
7b 1uM9] 4 54%°l4do] NBT ¥ike& HEeH,
e ol 433 49 apoptosis&E FEE 4 o],
497ke] WFEet & AE7} apoptosisel 93 AARHT
apoptosis®l] A3t FAE AXE Fo 457t BT
Ao 2 A8HY (unpublished data, ©13} apoptosisol &
d¥ A& E5 unpublished data). docAMPY %$%
apoptosis/d-& FFE & A=, 1 mMe] @5 A



HL-60 A Zol & Triterpent Acids$t Ginsenosides®] ¥3} &3}

Table 3. Effect of ginseng saponin and ginsenosides on
differentiation of HL-60 cells.
Differentiation( % ) + SD*

Treatment  Concentration

(4 days)
- - 3.45+ 195
ginseng saponin  0.0015% (w/v) 512+ 1.29
ginseng saponin 0.0025% (w/v) 892+ 3.34
ginseng saponin 0.00375% (w/v) 20.10+ 6.61
ginsenoside Rh1 20 M 9.61+ 1.68
ginsenoside Rh1 30 yM 8.60+ 3.53
ginsenoside Rh1 50 iM 9.52+ 267
ginsenoside Rh2 20 yM 11.04+ 6.30
ginsenoside Rh2 30 M 12.67+ 3.93
ginsenoside Rh2 50 M 47.62+ 9.29
ginsenoside Rh3 20 uM 15.04+ 6.19
ginsenoside Rh3 30 M 37.30+11.93

ginsenoside Rh3 60 uM al death

*Percentages of cell differentiation are mean of triplicate

experiments.

HogE 40%° M= 4TE ¥ NBT FwES
Uetith DexaX 272 100uM7A$-ol% apoptosis ¥4
& A #FE 4 golEd, NBT $AHS &3 v ¢

%ttt (Table 2). Dexa$t A9 fAHF T2& Z& triter-
pene acid®] 959 UASH OAE oF8F NBT %¥ANH:-$
BRou v 19 $5E apoptosisE Yo7l= Aol #
4522 apoptosisol]l A&t} T4 AXE Fo IR}
3% Aoz Algdch 281 LCAY A4S, HL-600] )
A &3}A2] apoptosis FrE=ZES B AT, apoptosis
AP AES Aol 100pMelE 56% 9 ¥ NBT
FES BT JAANEE 5 53 saponin A
T2 FHAEE Boln, RAgo] A gl Aow o4
A ledl, 0.00375% (w/v) e 3% 20% 9] NBT 4w
+& YERILH, ginsenoside & Rh12 50uMe] F%
7tA 10% ©13Fe] NBT %44 ¥H$-& vERd o), Rh2E 50
pMel FEelA 47% o049l NBT ¥4 S vehiglc
(Table 3). Rh3¢] ZA$ole 30uMY FEAA 37%9
NBT 44 whg-& Jehdlod, 60uMe 25 28 AE
7} Abd . Ginsenoside®) Z$%= A#HA< apoptosisS

B, apoptosis A ME2 H$, Rh1& B3l
& %S FA E o), Rh29 Rh3E A2 23 59
E veEile Aoz et ol4de) Ao wizkad
A ARG E oA & 1ty 4 AR F FAAEY gi-
nseng saponin ¥ ginsenoside Rh1, Rh2, Rh3, 28,
Hlgk Qo] ARE FolA ot 2 gyAEos 4y
UA % OA, B8 3859 F24E< LCA §°l apopto-
sisoll A¥sh= HL-60 MES #3402 + 98 gt
At
2 of
A E354 9% HEQ HL-60 AEE model2 3o,
UAY o2 AMGE oA RALo] 33 A2 Ao U
A andAe A AR F FAHEY ginseng (Panax
ginseng C.A. Meyer) saponin ¥ ginsenoside Rh1, Rh2,
Rh3, H|3} (Eriobotrya japonica L) 42 AEES FoA
g g gotdEor dHA ursolic acid ¥ oleanolic
acid, €959 $94% AE9 lithocholic acid Fo] &
sHsEo] e AE FAlStaLA B 49E FHIYTE Re-
tinoic acidE A 27 g drAEy d7rAdENY
EE s #AY £ gl9lon, dbeAMP BE AL
011*15 E2 $3ARE YEPERIE Dexamethasone 2]
TANE EHEHE A BAY 5 oY, dexame-
thasone® TZHOZ {FAME ursolic acid®} oleanolic
acid® B0t £ B3-S B, $94%Y $o48
lithocholic acide &< £318& JehSIth Ginseng sa-
ponin 0.00375% (w/v)olM 20% ol4tel E3laH&
Hg 20, Ginsenoside Rh2% Rh3® ¥ #3185 e}
Wt
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