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Effect of Orostschys japonicus A. Berger on Apoptosis in K562 Cell Lines

Kyoung-su Yun, Young-chul Kim, Jang-hoon Lee, Hong-jung Woo

Department of Internal Medicine, College of Oriental Medicing, Kyung Hee University

Objectives
CML in K562 cell lines.

: This study was performed to determine if Orostschys japonicus A. Berger has protective effects against

Materials and Methods : MTT assay, cell proliferation assay, Reverse transcription-polymerase reaction chain, RT-PCR,

DNA fragmentation assay, Quantitative PCR were studied.

Results : Orostschys japonicus A. Berger had no effects on Bax gene in K562 cell lines, but decreased Bcl-2 gene, and
increased the Caspases-3 gene. This is indicative of induced apoptosis in K562 cell lines by Orostschys japonicus A. Berger.
Conclusion : These results suggest that Orostschys japonicus A. Berger has effects on apatosis in K562 cell lines.
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1) A ]k (Cell culture)

WAIEF AW E M LF(KS62)= American Type
Culture Collection(ATCC Rockvelle, MD)o}j 4] -9]
St 10% fetal bovine serum (FBS, Gibco, BRL,

Island, NY, UsA)Z} 1% %A 4)(100units/mle] pe-
nicillin, 100meAnle! sgeptamycin)?t £EE RPMI-
1640 wjSFH ) 37°C, 3% CO, &en|Frlo)A A
o grstaich

2) B He)

K562 4| E(5x10° cells)E 10% FBS7F T3g 4
FufoFle] B&AA 100- mm culture dishol] 23
st 100mg/mie] FAE H M § AIzBE(0, 12,
24, 48, NAZHE NN Z oA, T3 FER(0, 25,
50, 100mg/m)2 24A17F 53k 37°C -2uf k7ol
A WA T

3) Cell proliferation assay

AEZ2 Frle] B2 Cell Titer 96 Aqueous
One Solution(Promega, Madison, WI, USA)S- o]-&
stod ZA5H T K562 T E 5x10°cells/ml 28
10% FBS7} 38 RPMI-1640 wjokelol] 3.6 A]
71 g 96-well plateo] 100u18 EZ=3GT). okA)
= AE wjokde] 0-300mgmls 2 ZHse] 2}
zre] wello]l 100ml¥ E-F38}dct. 37°C 3hen) )
ol A 24, 4837 72417t SF WEGAITL - 2 wello]
20mie] MTS/PMS 8-34-& 7hsted 1~4A17F A3t
% E max microplate reader (Molecular devices,
Sunnycale, CA, USA)E ©]-8-314] 490nmolx &3
=2 stk LE AU 4 (riplicate)E
38) W 29e St

4) Cell count

wjeko] Bk T AEE FAG 7 AEE 0.05%
trypan blue&9o) HAM3 )& hemocytometerE
ol-gate] AMEFE HG3Uet
ik Aegd

5) Reverse transcription-polymerase chain reaction

(RT-PCR)
(1) RNA &3

RNA #&)= RNA-Bee &9 &) @(Tel-
Test, Inc, Friendwood, Texas)dl] =5t} A&l
wokd A Eo) 100mm dish ¥ 1mle] RNA-Bee £
S bkl MEE g3iAzv 0.2u) 8- chloro-

form& 7hsle] A L8] & v d&ll 5%

Zi7te] AYE 38
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7F Ttk 12,000xg, 4TColA 1583 Y33kt
400409] 43 NE F78ke] Fee isopropanol -
Ww A& 15 AAAZA. 12,000xg, 4TollA]
5E7F 938t AAAE wgm, FAEo] 800ut
2] 75% ethanol& ¥ 1L 7,500g, 4ColA 587 43
g o AFRES 1087 37) Fo) AN o
DEPC(diethylpyrocarbonate) x]2]® ZF4o] RNA
g &3jAA 88 RNAE spectrophotometer
(Ultraspec2000, Pharmacia Biotech, Cambridge, Eng-
land) ©]§-8}e] 260nmo A RNASEE =450
™, A260/A2802] E-3= Bl 1.5~1.80|%120] RNA
£ -70Te] A% A7A wpshc
(2) cDNAS9] A=}

cDNA(complementary deoxynucleotide acid) §4
2 first-strand cDNA 4 %9 (Promega, Madison,
WI, USA)ol| F3}a] Al3stdnh. Imge] total RNA
£ 1ml9] 10 x RT-PCR 9+=9(100 mM Tris-HCI,
pH 9.0, 500mM KCI, 1% Triton X-100), 2ml<]
10mM dNTP(deoxynucleotide triphophatase), 0.5mg
9] random primer, 15units©] RNase inhibitor, 15units
o] AMV reverse transcriptase 2} £33 DW.E
7tete] HEF g0l 20mizt HA HATE GHApt
&2 25ToA 108, 42°CollA 14)ZE 95TolA 5
7t ¥-EA1A cDNAS §AstTh

(3) Primere} A&
House keeping gene® 2 B-Actin® AM8-35330,
target genesZ+ Bcl-2, Bax, Caspase-3 5& A&

Eris

Mz o

Oligonucleotide sequences of PCR primers

Gene

Nucleotide Sequences

(4) Quantitative PCR

PCR HH3& 2mi9] cDNA, 5mle] 10xPCR ¢+
o1(100mM Tris-HCI, pH 8.3, 500mM KCl, 1.5mM
MgCL), 4mle} 2.5mM dNTP, Z4z} 20pmoie} pri-
mers, lunit?] Tag DNA polymerase(Takara, Shiga,
Japan)$} E3Fste] HF-&o] S0ul7t B A 2H ey
o} §HA 2Z 27L& %7] A (denaturation)-S
95°Col| 4] 4%, 94°Col| 4] 1&, annealing& 55~638°C
A 15, AA(extension) 72°Cof| A} 187} 25~35
Z718 %ﬁx}%—%ﬂ(Biometar, Gottingen, Germany)
o ofsf FHAIZTE 10mle] FZE B E 2mle]
6x gel loading dye(30% sucrose, 0.05% bromophe-
nol blue, 0.05% xylene cyanol)-g &£&8te] 2mg/ml
9] ethidium bromide gAoo] LA 2% agarose
AL 0.5x% A7)9%5 A5FH(45mM Tris-borate, 1mM
EDTA)S.2 90voltoll A 1A]7F E9F 0|57l the
UV 9G4} 2417](Gel Doc 2000 gel document system,
Bio-rad, Hercules, CA, USA)E o] &3} uj(band)
2 Fstq.

6) DNA fragmentation assay

ok 2 A eldt KS62H E(1x10°%ells)E =7 5}o]
3500gell 1027 L3 & A2 A AE-S PBS(pho-
sphate buffered saline)® BF-& A7l o+ 1.5ml
Aol &713 12,000g04 1027 A8t AT-
RIS welm AEAAE 500mie] A Z85 Y
(05% Triton X-100)8 Y3 EENF o2 4T
2037 Foh 12,000g00 4] 208-7F 978 o3 A4
A-S 1.5ml AJATof 7131 Smle] RNase A(20mg/

™

wi | pommeTtectmn Lo . n
- R
oy fOCGTCOEMEONOIGNGT o g,
B-actin 5 TCATGAGGTAGTCAGTCAGG-3 ssoc - T10

5'-CTTCTCACGCCAAAGCTCACA-3'

TM: annealing temperature
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m)E Y3 EFS Z 37T ujdr)d 14]
Z o). spie] proteinase K(20mg/mhE 21 &F3
T 16417 B2t vhE-S A|ATh Whgo] F 3]
500ml1¢] phenol/chloroform (1:1)& 231 15000g9]
X DNAE F&3t) 43 4L A 20 &
%2} 100% ethanol-- 7}3te] -20°Cel|A] F<t %XM
2tk 70% ethanol 2 23] 93 AHs8l o-g AHES
742X & 10ml9] TE buffer(10mM Tris (pHS. O)
ImM EDTA)E £-3§A]Zt}. Loading dyeE 2ml &
7}k & 1.5% agarose Ao 90voltol| A 1A]7F Fot
271955 sted DNA #4-& @elstgdt
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1. MTT assay& 0| &%} cell viability &4

I #he] K562(human chronic myeloid leukemia
ML) off thk BA ol ShA okE o] B}Foie] o }
of FiE F e AEEgn 9S8 g4 F
oAs=le] 2L 95t MTT assayE 1536}
At

D) HRelEE B A7R e

e $EE 004 300ug/ml7lA ohekslA &)

3, I AZHS 24237Y, 4RAIZE 12N 748 Zhate] &
=2 A3 gl MTT assay® A E8A-S A5
. (0 ~25) g/ml FEE x{ﬂ]?} Ao =g
4

M= 1 Bxe 7&5:7} LHEMD% 10011g/m14
TR o|FEE AxgAo] golzl Fmt o]
Et7] wf 2ol 100pg/ml F =] FE7F H-siria
Sigeaapél=d

2) A = AEEAY

ol AFelA HEBAHY ARE AN F=
o vlgsty FAHE TEES 100pgmleE 83
sk, EirY w28 27 0, 25, 50, 100pg/mloZ

n=
glo& *
£ 75 .
) *
& 504
B 25
C ¥ T ¥ L}
0 25 50 75 100

Drug concentration (Hg/ml)

Fig. 2. Concentration—dependent effects of OH on K562
cell lines. Cells(5%10%elis/ml) were cultured in
presence of various concentrations of OH for
24h. Viable cells were counted by the trypan
blue exclusion method using hemocytometer.
Values are the mean * SD in three individual
experiments. *P< 0.05 when compared with

control cells.

_ J0pg/ml

2 1004 10ug/ml
g 75 25pg/mi
S R SOpg/ml
Z sod | N 100pg 'm!
é ; 00ug 'ml
S 25 % 300ug 'ml

0 i
L Culture time (h)

Fig. 1. Effects of OH on cell proliferation in K562 cell lines. Cells(5%10°cells/ml) were cultured in presence of various
concentrations of OH for 24, 48, and 72h, followed by MTT assay. Values are the meanxSD for three indi-
vidual experiments, each with triplicate samples. + P < 0.05 when compared with control cells.
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RiRo] 2ty 24 WEH MZFKE01M HZAHol ojxls g

24NZEE AT oS MIT assay2 AMEZEAE &t wetA o]FZE B
ARt 2T A3 FEire s gt Ax Mol MES2 Hste 4

= Ax AgE 5x10°
KX

7138t
249 Aztge] tAl A=A 4) AYAIZHE A EZ8A
3) AErxd Mgy A A7kl g NEZA ] HstE FEetr] 9
HAH XSS For] 95k 2407 S FEE s RS 100ugmle] BEE 6, 12, 24, 7247

£ APsAc, AR 2/SFs=E 47 28 FeF A & MTT assayS Aliste] A ¥ &
39S dof a3t RAHE= FET AZSFE T Aol Ass FASHTE A X BARMAE A)
A37] Ast AP E ok Az AgAE miF 0.1 2ol wlElete #Aaditirt 2417kl E A9 Wt
x10°, 0.5x10°, 1x10°, 2x10°7}2} A ¥/} ToH = Aok

FEE Ao}l 96well plateo] 100u4 533+ & oF

AZ A 8 Bk AFAT 01x10cME YT 2 Bol2 KU Wi olxlEs dE
F4% 248 BT, 05x10°04 7P 48 7 1) APAZHE FARLE P
2 AL Byt 20x10° X4 Ae a7t A ok Ae] AJ7tel whE Bel-2 fAA L3 vixle
[Joug/ml

- 1007 7 2 50pg/ml

5 % I 100ug/ml

z /

£ 504

X /

8 257 %

0 1.0 2.0
Cell number (x 10° cells/ml)

Fig. 3. Effects of OH on cell number in K562 cell lines. Celis were cultured in presence of various cell concentra—
tions of OH for 24h. Viable cells were counted by the trypan blue exclusion method using hemocytometer.
Values are the mean = SD in three individual experiments. P < 0.05 when compared with controt cells.

N n=3 ——Opg/ml
é:, 100+ e 100pg/ml
P
=
=
£ 50
5
Q
G 3 ¥ 1 € 1 1

0 12 24 36 48 60 72
Culture time (h)

Fig. 4. Time-dependent effects of OH on K562 cell lines. Cells(5x10°cells/mi) were cultured with 100ug/m! of OH
for several times. Viable cells were counted by the trypan blue exclusion method using hemocytometer.
Values are the mean=SD in three individual experiments. =P < 0.05 when compared with control cells.
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S Byl J8lo], K562 cell& 6well platest] 5 x 50, 100ug/mie] Ex i - E|8ha 24417k0] A 3

104/mlo] ME32 B8ty KIS 100pg/mle) 5 FAAY] WL Aus T AFEdAe £34
526, 12, 24, 48, 12X 7k EoF AT 3] SAA} W] Wbyl fEE Aot FEo ¥ E
FEE Btk 1222 G4 wEe] Ae sopgml oo g Helelwg wol wdlo] i
Bs7k gigley 74*]7¥°l At FRE fHA k.
ddo] AAaEE ¢ F AT

2) FAEEE vdz}%}zﬂ_ i 3. Bax FXX} 2o 0|z ¥

AT FEo) W Bel2 §12) W) n)x) ) Az A7kl W2 K562 cell line®) Bax &
E 9%E H7) 9819, K562 cellS 6well plated] Hap ddel vixe 9FS 27 A BiLs

5710%mle] NE42 BFshm RS 242 0, 25, 6well plateo] 5x10%mle] HE 45 EZ3)a1 vz

Fig. 5.

Fig. 6.

39 n=3
<
é 2‘ _|" - T
br z ;
3 Lo
Bel2 || 2 1- T T
2
. 0
B-actin 0 6 12 24 48 T
Culture time (h)

Effects of OH on the Bcl-2 mRNA expression in K562 cell lines. Cells (5x10%elis/ml) were cultured with
100ug/ml of OH for 6, 12, 24, 48, and 72h. The mMRNA levels of Bol-2 were measured by ST-PCR. PCR-
products were separated on a 2% agarose gel and stained with ethidium bromide. The int=nsities of PCR
bands were measured by densitometry and expressed as intensities relative to B-actin. Valuss are the mean
*8D in three individual experiments. «P < 0.05 when compared with control cells.

395=3
<
-1
= *
[ooruy
Bcel-2 = 1
3
o]
B-actin 05 5 s 100
Drug concentrationi .g)

Effects of OH on the Bcl-2 mRNA expression in K562 cell lines. Cells{5x10"celis/mi) were cuttured with O
to 100ug/mt of OH for 24h. The MRNA levels of Bcl-2 were measured by RT-PCR. PCR—products were
separated on a 2% agarose gel and stained with ethidium bromide. The intensities of PCR bc_ ds were mea-
sured by densitometry and expressed as intensities relative to B-actin. Values are the mean=SD in three
individual experiments. +P < 0.05 when compared with control cells.



THo| oHY 25A wEd HEFKE0NM HEAEY oldE 4

(=]

100pg/mle] FEZ 6, 12, 24, 48, 2A1 7 5 A 4. Caspase-3 #&A &elof ojxle &8

& & faxe] dde Bk oA A & 1) AeAzhd fAREd

240 AE A9 WS YR, 48417 7242 A A A7t wh Caspase-3 F3A FH|
e Z7}18 Aol BFHYCH A 9T By| 938le, K562 cellE 6well

Hinel gl xd g2 K562 cell line?) Bax & plated] 5 x 104/mle] AEFE BF33I IS
B wde] nHE g By A 59 100pg/mle} EE2 6, 12, 24, 48, 7213t S A
ZA 24X2F Ut HiAY FEE 0, 25, 50, sto] FHAY] HES BYTh

100ug/ml2 g2lste] BFstgch. A FHikol dA) Al F AIAAE A w3 A W
Bax 22} 8= Ao 9L F4 23S ¢ 37b §Ia, 122 Fo Al Sk
T Atk Zo] BAFA M, 124w 48A17E ATl
A. _ B. 1.00q b=

%1.00” 0= % .

0757 ~% 0.751

g £ 0.50-

§0.50' o = g ' e i s

0251 © 0251

& A 0.00

005513 27 & 7 ' 0 25 50 100
Culture time (h) Drug concentration (Ug/ml)

Fig. 7. Effects of OH on the Bax mRNA expression in K562 cell lines. A) Cells (5x10°celis/ml) were cultured with
100ug/mi of OH for 24, 48, and 72h. B) Cells (5x10%celis/ml) were cultured with 0 to 100 ng/ml of OH for
24h. The mRNA levels of Bax were measured by RT-PCR. PCR products were separated on a 2% agarose
gel and stained with ethidium bromide. The intensities of PCR bands were measured by densitometry and
expressed as intensities relative to B-actin. Values are the mean=SD in three individual experiments. *P < 0.05
when compared with control cells.

- 49 n=3
‘:é 34 * *
* - e
2 . =
2 % 2' s e
Caspase-3 %
< 14
@]
B-actin % 12 @ 7.
[— Culture time (h)

Fig. 8. Effects of OH on the Caspase-3 mRNA expression in K562 cell lines. Cells (5x10%cells/ml) were cultured
with 100ug/ml of OH for 6, 12, 24, 48, and 72h. The mRNA levels of Caspase-3 were measured by
RT-PCR. PCR products were separated on a 2% agarose gel and stained with ethidium bromide. The
intensities of PCR bands were measured by densitometry and expressed as intensities relative to B-actin.
Values are the mean*SD in three individual experiments. *P < 0.05 when compared with control cells
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Histe 288 ZAE Ao FH AT
2) 4 F=E FAPTE 3
A A 2] =l WE Caspase-3 §-H4} wof u

A TS BH7) H5ho, K562 cellg 6well plate

o 5 x 104/mle] MEFE BF& 0 LS 0, 25,

50, 100pg/mig} FE R 2427 B9k Xejste] 43

el s,

A4 S0pg/mle] FEolAE
ek7r E713tdm, 100pg/mle) &

o

TR EEo
=2 A3 L

225 ZE 0/3E - 258
Me Faz el F3iskA F7lkste A& 8
7 & gan

5. DNA fragmentation®! ofxj= Q&

Ji#hel K562 cellsh that apoptosisel] 1]x]=
& B Yt T

_*a

e
3%

100pg/mle) ¥ &

7} 0, 6, 12, 24, 48, T2A17F B9t 223 3 DNAE
FA% A7195se} DNA $82 Belatgic.

ARATY 2477 o) A7k Tl M DNA

£a

Fig. 9. Effects of OH on the Caspase-3 mRNA expression in K562 cell lines. Cs

4 T n=5
g
5 3]
0, < *
% Z — m—
Q;)’ % 2 h o . B—
Caspase-3 || & |
g 1
3 |
p-actin 07 25 50 100
Drug concentration{}ig)

55 10%celis/ml) were cultured

with 0, 25, 50, 100 ug/ml of OH for 24h. The mRNA levels of Caspase-3 were measured by RT-PCR.
PCR products were separated on a 2% agarose gel and stained with ethidium bromide. The intensities of
PCR bands were measured by densitometry and expressed as intensities rsiative to B-actin. Values are

the mean+SD in thvee individual experiments. «P < 0.05 when compared with

control cells

M 0 6

12 24 48 72 hr

Fig. 10. Effects of OH on the DNA fragmentation in K562 cell lines. Cells(5%10%celis mii were cultured with 100pg/ml
of OH for 0, 6, 12, 24, 48, 72h. Obtained DNA samples were separated on 2 1.5% agarose gel and

with ethidium bromide.

stained
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o7 &= busulfan, hydroxyurea 59 3}8Q 9,
WALAR g, vIAEE, 504, dHAE &
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A eo] wraZ on, 1999 tyrosine kinase inhibi-
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i1, FIk, HEske e 22 lon, UztdAe
FRETIT Aeo) °‘i'47‘1 o] AT P 7)E
HiojlA E&%’?ﬁﬂ&"] iRl A H20.2 Q1%
apoptosisZ %5539 1”, oxidantel] ©J3] 2] opo-
ssum kxdney(OK) Mol HEREFECY DNA 86
< ST =3 Fiho] HepG2 cell K Hf)
fiEHo) o} HFfEMlEol A HissrEriol A", K
tAgeste HBEIFA 2 feedmftol BR7T AT,
FRAMBMIR®, 239 BHEFSINERL o] &
FAaF e AEVIIAZH AYrisAS L A
Fo AAAAUuS, AALNAZZEE ZH 0|
A FejAde] ATk
Hhe B7te) o]t LI210(mouse leukemia cell
line) MF 9] apoptosisE HA3}A(SF 2.548]) ZA)
Ziom Auuiekst L1210 A E¢}F U937(human mono-
cyte like, histiocytic cell line) A% 5¢] Hg M E
9] apoptosisE FE2EFH O E FZA|Z] 1L, apoptosis
@8 §A34¢) ICE, c-myc, p539] mRNA o&-<&
ZANAN B wdzxd5Hs dgsdol B
THAG
Abed oA S AW A ¥ 320) K562 tyrosine
kinase 2] %"é%

2 TheFg FYA) B apoptosisol AP

Atk K562 A Z e Wapade] diste] YAdRkeS B
oltf, M Zu PTK9] &8-& A3tz WA =
Are} & B3} herbimycin(HMA)o &lste] whA}
Ao it apoptosiso} ZE A4 WSOl frEHE
BHH, genisteino] &j3te] HAMdol tig apoptosis
wkg-o] Asgol AU,

A9 K562(human chronic myeloogenous leu-
kemia M X)o] tht F4o) 9hy FEo] YT
o gsiel H0E F Qe ATSAF AYL AP
A4 FolEyelel 4L SAste] MIT assay
Algaldth Bfre] FEE 004 300ug/mlztA] b
StA B B, T AIZEE 24A171, 48212E, 72X
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