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Effects on the Apoptosis of U937 cell line by n-butanol Extracts of
~ Drynariae Rhizoma

Sung Yeon Cho, Han Sol Jeong*

Department of Pathology, College of Oriental Medicine, Woosuk University

To investigate the possible mechanism of Drynariae Rhizoma extracts as a candidate of anti-cancer drug, |
examined the effects of Drynariae Rhizoma extracts on the apoptosis of U937 cell line. MTT assay, flow cytometric
analysis, SDS-polyacrylamide gel electrophoresis, Western blot analysis, and RT-PCR were performed. Drynariae
Rhizoma extracts treatment reduced the cell viablilty of U937 cells in a dose-dependent manner, which was associated
with induction of apoptotic cell death. Drynariae Rhizoma extracts treatment also reduced the levels of Bcl-xL
anti-apoptotic protein expression and increased the levels of caspase-3, p53, pro-apoptotic protein, in U937 cells.
RT-PCR data revealed that the level of bcl-2, bcl-xL mRNA expressions decreased in a dose-dependent manner.
These findings suggest that Drynariae Rhizoma extracts may have induction of apoptotic cell death via regulation of
several growth regulatory gene products.. The abbreviations used are: FBS, fetal bovine serum; PBS, phosphate
buffered saline; PI, propidium iodide; OD, optical density; DiOCS6, 3,3-dihexyloxa carbcyanine iodide; MTT, 3

{4-5-dimethylthiazol-2-yl] -2-diphenyltetrazolium bromide.
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2) Al ZaiQF

Sht M EFSE(KCLB)oIA] 29F whe U937 A % (human
histiocytic lymphoma cell line)'”= RPMI-1640 mediaol] 10%
fetal bovine serum& H7Igl &80 AERS] CO; incubatordy]
A 5% CO, sEE AT A uhfsigirt
3) Alek 2 g

Agoll AKESH A12F2 RPMI 1640 media, FBS(GIBCOBRL,
Grand island, USA), PBS, PI, TEMED, Trizol(Life Technonogies
®, Grand island, USA), Taq DNA polymerase, M-MLV reverse
transcriptase, Oligo(dT), PCR marker(Promega, Madison, USA),
dNTP set(Amersham pharmarcia Biotech Inc., Piscataway,
USA), prestained SDS-PAGE standard, sodium dodecyl
sulfate(Bio-Rad, Hercules, USA), 7]E} A|2F2 EGA] U AlE
U A1SFE A}E3I9E) AMESH 841 = Monoclonal human
anti-Bcl-xL  antibody, Monoclonal Anti-human Caspase 3
antibody(0]4} R&D system, Minneapolis, USA), anti-rabbit p53
antibody(Cell Signaling, Beverly, USA)E AFZ3INT)

1) MEBEE ZEMTT assay)

AIRLFSH U937 M EQ) MZRGAS ZA)(1x10%ells/ well)
Sl B FHE FEES sTHEZ1~100 ug/nt) H2I5i
48 A)7} EQF 37 TY] CO, HIQE) (5%-CO;, 95%-air) LHOIAT IR
SHACE Y S8 4 A7 Holt 5 mg/misEE DPBS-A(pH 7.4)
ol 4% MTTEY 20 WE Zt wello] F7F5HL 0.1 N HClof
=01 10% SDS 100 s EdlAlA 18 A7 5O VAR dg
AFABIGCE eHEE 7} well9] EB T E ELISA readerE 01830
A1 570 mojl Al BESH & HEZEY BT vlasie M E8E
22 WESR ST

2) ThMZA AL W Western blot analysis™

HRQFE U937 Aol B FHE FEES 1, 10, 100 pg/
me SEE 24 A1} S Mgt = Sk PBSE MEshL
lysis buffer(50 mM Tris-Cl, 150 mM NaCl, 100 pg/m¢ PMSF, 10
ug/nt leupeptin, 1%NP-40)E AHESI0] 30 2 712k Aol & ¢}
2 pipetting0Z BAAZCE YARE & ABAS olA]
Bradford reagentE |88l TDMIZES FyslP LY, HH
lysate 30 pg/lane& 71E2F 12% SDS PAGE gelol loadingg}
Yt Jrigsol By Hel 52 PVDF membraneQ 2
230 mAolA] 1 A17} E9t transferd}3 1, 5% skim milkE o] &
3ld 1 Al 59 blockingdl®ict. 1A gHAl=  anti-rabbit
caspase 3 monoclonal antibody, anti-rabbit bcl-xL antibody,
anti-rabbit p53 antibodyE 2+Z} 1: 1000, 1: 1000, 1: 5002.2 3%
BSA in PBSoll 314, 4°CollA] overnight &lod ¥I2AlZCY. 28} &
A= horseradish peroxidase(HRP)7} Z&E anti-goat IgGE 1:
1000022 5% skim milko]] 3]45l0od, 2014 1 AlIZE SQF 1k
241711 ECLE 0| &3l bandE Q181
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pg/miO] BiEHE RHE 228 /K, 24 A7 48 2|70
SO O T2, MEES S8, A& (x33], 1,500 rpm, 52)

&, FFAIZ MEEEo] PIA0 ug/ml)E 20 48/1x10%ellsS] =
T2 o4 (47T, 30 7 9h2)3F th flow cytometer(Coulter,
EPICS XL; excitation: 488 nm emission: 620 nm)E O|&3A]
DNA fragmentation(sub-G1 peak)3 HZsIIC
4) Mitochondrial transmembrane potential(AUm) =X
Athul} &1 U937 Aol 1, 10 X 100 pg/mo) Bis &
B FEEE AU, 24 A7 SO miYSl Th, MEE 427
gl AIE(<33], 1,500 rpm, 58)8F %, 1x10%ells/wello] ©TLE
AIEE BN DURRIE50 g, 10 Bk FHAIT] A28l
DIOC6(Z &5 E: 40 nM)E FXAIH 37 TollA 15 B HESA)Z]
L} laser flow cytometer(excitation: 488 nm emission: 525 nm)Oi
A] mitochondrial transmembrane potential(A¥m)S &5 A EC,
5) RT-PCR
THH 2 rEEg 27t 1, 10 % 100 pg/meo)
Aelgh &, 24 AlZF B0 37 TS CO; uigdy] WollAl uiest
U937 MEZEEE| RNAE B2 D]- Total RNA&=
goliom Mz Ay 2ol E81¥rt cDNAE
M-MLV reverse transcriptase®l random hexamerZ primer =
0]8351d §d8I9 1, Taq DNA polymeraseE 0] &£5}0] Perkin
Elmer 2400 thermocyclerolA] 30 cycle 9t SE3519iCt 242t9)
cycle2 95 TollA] 30 £7F denaturation A]7) &, 55 TojA] 30
ZZ} annealing A17]11, 72 CollA] 30 &7} extensionA]Zict. PCR
product= 1% agarose geloll A H 718 E56191 12, ethidium bromide
Z HAG 3134, PCRo AM2E primers TFET 2Th

SEE

E

Trizol

reagentE 0|8

Table 1. Sequence of primer used for RT-PCR.

Gene Oligonucleotide sequence
GAPDH sense 5-CGT CTT CAC CAC CAT GGA GA-3
antisense 5-CGG CCA TCA CGC CAC AGT TT-3
bet-2 sense 5-CGA CGA CTT CTC CCG CCG CTA CCG C-3
antisense  5-CCG CAT GCT GGG GCC GTA CAG TTC C-3'
bel-xL sense 5-TTG GAC AAT GGA CTG GTG GA-3
antisense 5-GTA GAG TGG ATG GTC AGT G-3

6) EAAE]
EAAZIE Student's t-testZ 313 O, p<0.0501512
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7 AlZol 1, 10 B 100 ug/

7VaIA] 48 A)7F SO} ok

=29 23, JAeize
5 BodtolMes 4

=

T mlﬁﬁ
ob_, MTT assay %= H]
100% = side wl, 1,10 2 1
Z} 85.5+3.7%, 66.7+3.9%, 59.8+
CHTable 2).

Table 2. Effect of n-butanol extracts of Drynariae Rhizoma on the
proliferation of cultured U937 leukemia cells.

/) » Cell Type 1937
0 10036
10 85523 7
10 66.7£39™
100 538438~

n-butanol extracts of Drynariae Rhizoma{1~100 we/ml) was treated with cultured U937
leukemia cells, and incubated for 48 hours, and the cells assayed by MTT method. The
OD of each wel was measured at 570 nm with a microplate reader. The data
represents the meansSE of 3 experiments. % Significantly different from controi
group(*p<0.05, ™pc001).

2 AEABAL ST pE we

Althulerst U937 MiZoll Sk FRE

z FEE =
(I1~100 pg/ml)E 24 AIZFSOF ANEISH & ThBZE £&619
western blottingS E31 M ZAPEALE SE3AHL GAsh= o
Ao Welg BES 21 A ZAMEALE AAIGHE piAE o
BT Belxlo W2 sRAEH R HA} ZAdks Ae 29l
& 5 JYer, HEAEAE fudhe 53¢ weEl
caspase-39} p53 THHZIO] WIRE FLoEHOT F7IsHE A
2 BEE = AU (Fig. 2).
Bol-xL
Caspase-3
Ps3

1 2 3 4
Fig. 2. Western blot analysis of Bcl-xL, caspase-3, p53. The cells were
treated with n-butanol exiracts of Drynariae Rhizoma for 24 hours, and lysates
were collected for immunoblotting analysis. Total protein were isolated from
unireated cellstlane 1) and cells treated with 1 we/mi{lane 2), 10 wg/ml(lane 3),
or 100 wg/ml(lane 4) for 24 hours.

3. Sub G1 peak

BEH RHE 2258 STEZ(1~100 ug/nf) 24 A7 E
oF A3k U937 Ml =E —2’— 12 FA5l flow cytometer§ A X F
719 BERE 245 23 njXEl2u vlwsked 1, 10 9100
pe/nt © AZITONA 712 347+2.0%, 36.2+33%, 38.9:09%E
AEZAPEALE LIERH= sub Gl peak”t 394 A 5715194
(Table 3).

Table 3. Effect of n-butanol extracts of Drynariae Rhizoma on the
apoptosis of cultured U937 cells.

Cell Type

{1/ nl) uss7
0 267407
10 U0
10 60435
100 389+09~

n-butanol extracts of Drynariae Rhizoma(i~100 we/ml) was treated to cuitured U937
cells, and incubated for 24 hours, and then cells were collected and the sUb-G1 peak was
measured by a flow cytome er staining with propidum icdide. The data represents the
meantSE of 3 experiments. * Significantly different from control group(*p<0.05, *p¢0.01).
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4. Mitochondrial transmembrane potential(AWm)

BA TS FEES sTE(1 10 pg/m0)E 24413F ¢t
Heldt U937 MEZE DIOC6E HAEKH flow cytometerZ
mitochondria® membrane potentialg 4%t 231 v Aol
HIEh 1 pgg/me] =Tl SA¢H membrane potential®] ZAE
HAL 10 pg/m BFAAMT mlAElTol vidl Z24E B2
L1 pg/me8) SLECRE EolriFig. 3).

n
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Fig. 3. Alteration of AUm induced by n-butanol extracts of Drynariae
Rhizoma. Determination of DIOCS incorporation into untreated U937 cells or
treated with n-butanol extracts of Drynariae Rhizoma(1, 10 we/ml) for 24 hours
Cells were stained with DIOCS in the presence of a buffer containing either 140
mM NaCl or 140 mM KCl Resulis are representative of three independent
experiments,

5. RT-PCRol| &]8} bcl-2, bel-xL. mRNAQ] wraiQkat

B REE 2528 sTEE FH1~100 pg/ml)dkL
24 A|7F B0t viFer U937 Al o)Al RNAS H&SH & (DNAZ
89510 PCRE AIBGISIL, 1% agarose gelolA] A7 1GS6 2
3, mAZE(lane 1ol HIGK A T(lane 2, 3, 4)oA]
apoptosis AR FHAXQ] bcl-2,- bek-xLO) mRNA gtaio] At o

2 24511 U8S BESKACKF. 4).

GAPDH

BCL.-2

BCEL~xL.

1 2 3 4

Fig. 4. Expression of anti-apoptotic genes(bcl-2, bcl-xL). Treatment of
n-butanol extracts of Drynariae Rhizoma for 24 hours decrease the expression of
Bel-2, Bol-xL in U937 cells in a dose dependent manner. Poly(A+)RNA isolated
from untreated celistlane 1) and cells treated with 1 wg/al (lane 2), 10 wg/ml (lane
3), or 100 we/ml (lane 4) of n-butanol extracts of Drynariae Rhizoma for 24 hours
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