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Apoptosis Induced by n-butanol Fraction of DoJeokSeungKi-Tang
Extracts in U-937 Cells

Pyeong Beom Park, Han Sol Jeong, Ho Kim, Jae Ho Jin, Sang Hun Jeong, Ung Han,
Moon Won Lee', Kwang Gyu Lee*

Department of Pathology, College of Oriental Medicine, Woosuk University,
1. Department of Anatomy, College of Oriental Medicine, Woosuk University

To investigate the anti-cancer effects of n-butanol fraction of DoJeokSeungKi-Tang extracts(nBFD) in U-937 cells.
MTT assay was used to determine U-937 celis proliferation. Flow cytometry was used to detect apoptosis. Bcl-xl
anti-apoptotic protein and caspase-3, p53 pro-apoptotic protein were examined by Western blot analysis. nBFD
inhibited the proliferation of U-937 cells in a dose-dependent manner. The cells treated with nBFD showed a typical
apoptotic process by increasing sub-G1 peak. nBFD reduced uptake of 3,3'dihexyloxacarbocyanine iodide(DiOC6) a
fluorochrome which incorporates into cells dependent upon their mitochondrial transmembrane potential(A¥m). nBFD
induced in U-937 cells apoptosis mainly via increasing sub-G1 peak, regulation of Bcl-xl, caspase-3 and p53 protein.
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Table 1. Contents of Dojeokseungki-Tang.

BB E- E&(Q)
FREJEE Pagoniae Radix Rubra 1.25
EHE Rehmanniae Radix 1875
EVN- Rhei Radix et Rhizoma 1125
" OE Coptidis Rhizoma 750
18 Phellodendri Cortex 750
= B Natrii Sulfas 375
B B 50.00

Table 2. Dojeokseungki-Tang extracts by Solvent Separation.

HRAR S
$§%UH MeCH 80 : HO 20 30129
ENTZ ANZY
$§%E 80°C
CHCls fraction 3719
EtOAc fraction 1229
n-BUOH fraction 18.369

( wermaone )

4——! Extd with MeOH at 80C for 4hours J
<MeOH Xt >

+

CHCb ext. aq. layer
< EtOAc ext._ m

v
t n-BuQH ext_—l F aq. rayej

Fig. 1. Schematic diagram of solvent fraction from Dojeokseungki-Tang.
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SHIM ZFE S (KCLB)oIA] B2 U-937 Al 32 (human
histiocytic lymphoma cell)z= RPMI-1640 mediaoi] 10% fetal
bovine serumE 7510 &&8 AHEHQ] CO; incubatorol 4] 5%
CO, 5EE wAIGH A uieksiRl
3) Alor W BA

Aol AFESE A]2F2 RPMI-1640 media, FBS(GIBCOBRL,

Grand island, USA), phosphate buffered saline(PBS),
propidium iodide(PI), TEMED, prestained SDS-PAGE standard,
sodium dodecyl sulfate(Bio -Rad, Hercules, USA), Trizol
reagent(Life ~ Technonogies®,  Grand  island,  USA),
3-(4,5-Dimethyl-2-thiazolyl)-2,5-diphenyl-2H
bromide(Sigma, St. Louis, MO, USA), PVDF membrane
(Bio-Rad, Hercules, USA), ECL kit(General Biosystem, Korea) &
7IEF Al A ZHiFE EFAICRE ARSI AHE Al
Anti -rabbit Bcl-2 antibody(Santacruz Inc. Delaware Avenue,

-tetrazolium

USA), Monoclonal human anti-Bcl-xL antibody, Monoclonal
anti-human Caspase-3 antibody(0]4} R&D system, Minneapolis,
MN, USA), Anti -rabbit p53 antibody(Cell Signaling Beverly, MA,
USA)E ARESISICE ARR7IFZEE culture flask(Nunc), 96well
microplate(Costar), micrometer(Mitutoyo), ELISA reader(Molecular
Devices, Versa Max), laser flow cytometer(Coulter, EPICS-XL),
centrifuge(Hanmil-Mega 17R), CO, incubator(SHEL LAB, USA),
freeze dryer(Ilsin lab, Korea) 5& AlZ3IG Tk
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H(MTT assay)

AheRerst U937 MEZY AzRFds =4
(1x10%ells/wel)3tL EHRERE @S 23)(1~1004g/ !,
n-butanol fraction of DoJeokSeungKi-Tang extracts; 0|5} nBFD
2 AHS slsle) 48417 EQF 37C2 CO; HlI(5 %-'coz,
95%-air) LHOIAT BHUSISITE. wiet &3 4417} Aol Sng/mls
Z DPBS-A(pH 7.4)0ll 8)4%¥ MTTEY 205 2} welld] @7}
5k, 0.IN HClol| =91 10% SDS 1004 E S381A1A 18X]7F S0t
SR ZE HE ATt gMiE ZF welld] 3T E ELISA
reader& OlEdiA] 570mollA] FHSH & ulAEle L9}

sy METdEEE HEEE S4EINTh
2) chilz] HZk 2l Western blot analy51s 0)

WeRE U-937 Aol nBFDE 1, 10, 100pg/ mtQ) 52 24
AlRE B¢t Aglst = £flsle] PBSE washingSli lysis
buffer(50mM Tris-Cl, 150mM NaCl, 100ug/mé PMSF, 1048/ mt
leupeptin, 1% NP-40)E A3l 305718 U8 & CFS
pipetting O T d1A17] 11 YA EEIE o|Esie] 4EHE Aol
Bradford reagentZ o83l tIAS Husign®, A
lysate 30yg/lane& 712 F 12% SDS-PAGE gelol loadingsid
. A71g E0] Zu "o thii A EL2 PVDF membrane @ 2 230
mAOll Al TAIZE &¢1 transferglQi L, 5% skim milkE 0] &38kad 1

AlZE &0 blockingdlirt. 1x} BHA|= anti-rabbit caspase-3
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monoclonal antibody, anti-rabbit bcl-xL antibody, anti-rabbit
p53 antibodyE Z}2} 1:1000, 1:1000, 1:5002.% 3% BSA in PBSo]|
3|4, 4TollA] glod  HRSAIFCE 271
horseradish peroxidase(HRP)7} Z &% anti-goat IgGZ 1:10000
2F 5% skim milke]l 8]445}0], 2014 1417F B¢t vI2A)7]
T ECLE 0l8510] bandE BIBIICH '
3) Propidium lodide(Pl) 480l 9J3 DNA &H2F 244
Nicoletti 50] W™ 02 Arhuler 501 U937 Al
10ug/meQl nBFDE H715H %, 24417} B viFSH TS,
=8, MF(x33], 1500rpm, 58)8 &, AFA)
PI(10ug/ mt)Z 2048/1x10%cells®] SEE QMAT, 3087} vb
St C}E flow cytometer (Coulter, EPICS XL; excitation: 488nm,
emission: 620mm)E ©]&dll4 DNA fragmentation(sub-G1 peak)
2 oAt
4) Mitochondrial transmembrane potential(A¥Um) &%
AthERQF F91 U-937 M=ol 1, 10 L 100ug/mlS) nBFDE
B7rsld 441 SOt WiUBHIL, MEE sk ME(x33),
1,500rpm, 52t &, 1x10°%ells/wello] HEE TS ZAFIA]
24 22)(250g, 102)51L AHAIZ) A ER o] DIOCKE B =5
AnM)E GHAIA 37ToI4 15827 B1EA17] THS laser flow
cytometer(excitation: 488mm, emission: 525nm)ol A1 mitochondrial

= 23]
ol

overnight SHA =

22
7

transmembrane potentialAUM)E &
5) AR
SARNE]E student’s t-testZ 513 21, p<0.05 0|52 2.9)

dol = Ao AFsIrt?.
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. ST nBFDE H7HolA] 48417 St mQFGhL, MTT assay
2 AZNESS £H A1}, 0| M2 S 100% 2 5} uf, 10
2 100ug/meS) SERATONA 27} 895:11.8%, 57.3:13.6% 5
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Table 3. Effect of nBFD on the proliferation of cultured U-937 cells.

Dose(ug/ ml) viability(%)
0 100£05

1 1138236

10 895+118

100 57.3+136"

NBFD(1-100ue/ m) was treated with culfured U-937 cells, and incubated for 48hours, and
the cells assayed by MTT method. The OD of each well was measured at 570mn with a
microplate reader. % Significantly different from control group(p<Q.05).
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Fig. 2. Western blot analysis of Bcl-xL, Caspase-3, p53. The cells were
treated with nBFD for 24hours, and lysates were collected for immunoblotting
analysis. Total protein were isolated from untreated cellstlane 1) and cells ireated
with 1/ ml (lane 2), 10ug/mi(lane 3), or 100w/ ml{lane 4) for 24nours.

3. Sub-G1 peak

nBFDE SLE#EE 2447} 50
Gl FAZEM7IE A EF7|9
ANl vliskd b sEARTolA] apoptosisE LIE}

sub-G1 peak’} 715191 2™, 100ug/ meQ) ST §O14
S7H8 BRIk Table 4).

1

Table 4. Effect of nBFD on the apoptosis of cuitured U-937 cells.

Doselug/ml) DNA Fragmentation(%)
0 28727
1 287423
10 353+29
100 40.7+09

nBFO(I-100us/ ml) was treated (o cultured U-037 cells, and incubated for 24hours, and
ten cells were collected and the sub-G1 peak was measured by a flow cytometer
staining with propidium iodide. * Significantly different from control group (p¢0.05).

4. Mitochondrial transmembrane potential(AUm)

- 592 -

wd
SE

nBFDE B 24417 S0F AEigt U937 M ZE DiOC6
Z @5l FAERBA7]E  mitochondrial transmembrane
potential(A¥m)E BA18 21} nA 2T vl EEYEMHOZ
5018} %= QACHFig. 3).
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membrante potentialo] Z+A =

MTP
10ug/m! 1004g/me

Fig. 3. Alteration of AUm induced by nBFD. Determination of DiOC6

incorporation into untreated U-937 celis or treated with nBFD(1, 10, 100ug/m) for

24hours. Cells were stained with DIOC6 in the presence of a buifer containing

either 140mM NaCl or 140mM KCI.
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S EM apoptosis SIS ATHHIUATE
nBFDE =52 Xz|d U-937 MEolA] PIGAS 6
FAZEYTIE &3 sub-Gl pealkE HERt 41 22 5k
A 294 UA apoptosisE FEFRL Y-S0l BEFAL
U-937 Ml Zn Aol 1~100ug/méS) nBFDE H 715k apoptosis
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