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Apoptotic effect of MC fraction of Scutellaria barbata
in human leukemic U937 cells
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Scutellaria barbata has been used as a traditional Chinese Herb for treating liver, lung and rectal tumors. In the
present study, cytotoxic effect of Scutellaria barbata MC fraction was investigated and it was found to inhibit proliferation
of human leukemic U937 cells with an IC50 of approximately 10 pg/ml in a dose-dependent manner. We also
demonstrated that Scutellaria barbata MC fraction caused apoptosis in U937 cells. In the flow cytometric assay, the MC
fraction-treated U937 cells showed an increase in hypo-diploid Sub G1 DNA contents. DNA fragmentation was observed
by TUNEL assay. An increase of Bax:Bcl-2 ratio, activation of caspase-9, caspase-3, and cleavage of poly (ADP-ribose)
polymerase (PARP) were demonstrated by western blot analysis. Taken together, these results exerted that the MC
fraction suppressed human leukemic U937 cell proliferation by inducing apoptosis via the mitochondrial pathway.
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U A BE £ TS HEE W USRICH WHE 2
Z3} S evaporatorE 083l WA T1E (122 g)E

Uit HERE FEE 115 g2 800 ml9] 4} (Hexane)s}
800 ml9) ET %01 & & Boldlo] A4t 52 WE Aoy
of W 7)o LM WECIA] 800 ml HojA HEldte WA
€ F ¥ o iEs¥ch UmAl 8 Zd HE ZZol=
(Methyl chloride, MC) 800 ml&€ dojAl TIA] HE EEEI0I=

g 2elole A€ 3 =t 84, MCER viRiA|
O F ol ORMBIO]E  (Ethyl acetate, EA), FHEIS
(Buthanol) &% I AL & E% 2o 71EE UER
Th ol Zo] 67HAl S/ 8UiE F&S e B £2
Mz 5o Aol ABIUACH

3. TLC (Thin layer chromatography) &1 £43

S REEE WEHSd %04 10 mg/miE 7THE ¥
silica gel 2 FEE 60 F254 T (Merck, Germany)ol] Hojx EF
FEZE (Chloroform)t HFSS 8l 1 EECE 42 & Yol
Al ANSIAc A B EE W F 10% 8o 23 €& 7}
Glod 2R At

4 AE UYF 2 oy

dgol AIBE ME A4FE America Type Culture
Collection (Rockville, Maryland, USA)Q Z2E] 2 U937 tidl
QI ZFOITE U9B7S 10%2) fetal bovine serum (FBS)S 8%
3} RPMI 1640 BiA 2 5% COy, 37T Y Zol)A) 7)1 2¢Joh}
3ot siXlE ZolFRUrt

5 AE 54 53

Mz 54 XTT (2,3-bis[2-methoxy-4-nitro-5-sulfophenyl]
-2H-tetrazolium-5-carboxanilide) (Sigma, Canacia)—% 0] 83514
ZH3IEc) viX|zd E&E dimethyl sulfoxide (DMSO)E 40
mg/ml9] sLE TFEAUTE 24219 CfE RPMI 1640 siA =2
10, 20, 40, 80, 160 yg/mle] ST 2 314351 50 uINE 96 well
platec]] AT &§7]oll U937&€ RPMI 1640052 4x10°/mlZ T
E0JA} well B 50 ul¥ (2x10%/well) Eoj AE okl Ml B
£ 5, 10, 20, 40, 80 pg/miZ TFEQITE. 37°ColA 24 A|7} BQ
A7) & 1 mg/mi9) XTT2 153 mg/ml9) phenazine
methasulphate (PMS)E 100:1 B|EF 410iA] welldd 50 pl¥ @
O] 11 37 CollA} 902 712 BiUSIHTE. FF T+ ELISA reader
g 450 nm9] ThgollA] EFSINT

6. 4 X

I3 MCE 2218 DMSOZ 40 mg/ml9] 55 & UIE &
4Col B8l Uglol ALE3IdTt xS RPMI 1640 BiXI 2 6
well platecilA] 5]43510 10, 20, 30 ug/mlS) B 2 mI¥ THS
KTt I & 2x10°9] U937S E§Fst PPMI 1640S wellgd 2 mi
A o] HE BETE 5 10, 15 pg/mlZ BHEYCE O1HE 5%
COy, 37T EZollA] 24417 ¢ v & JESICE

7. TUNEL assay

Fluorometric TUNEL system kit (Promega, USA)E Al235}
¢ terminal deoxynuclertidyl transferase-mediated dUTP-biotin
nick end labeling (TUNEL) assayZ <#3INCh 25 25}
H, ol AEl Foll MEE ANECE AL PBSE 42 &
PBS 10 ulZ TiA] HESIAICE thEZ M EE PBS 30 I Eof
A HEBIL 10 pl9] JFENE poly-LlysineCE  FETH
microscope slideo]] LZFIFCE. MEZ} vlE & T Yol 4%
methanol-free formaldehyde §H 2 Z GoFo PGolA] 258
HAEZE LFAIZTE I F PBSE 2 HlojF 1 PBSE THE
0.2% Triton X-100 X2 & 587 Mzot] & At Al
EE terminal deoxynucleotidyl transferase (TdT) incubation
buffer®} 37°CollA 1A} Q! ol B &717F A= ZollA g
SA17 & 2X SSCE Ul 2koll4] 158 S¢t HHZAIA tailing
reactiong H3HA FICh M EE 3 PBSE HOIF1 1 pg/ml
9] propidium iodide 8HOZ o] FF FollA] 15827} HISAIHA
A HES SUBIUCH PBSE HolE 3 30% glycerol 3 2
2 "ol F1 cover sliplZ Gol £ & HBJB0|Z0E B
ol ARlg AUt

8. Western blot analysis

AR T k) H2)$h U972 ROk lysis buffer (50 mM
Tris-HC] (PH7.4), 150 mM NaCl, 1% Triton X-100, 0.1% SDS,
and ImM EDTA)Z E8I5IRIC) olAE Aul&eishl 45He
22 & Dc protein assayZ 0}2310 TS HAFINCE 20
ug® A S NuPAGETM 4~12% Bis-Tris gel (invitrogen, )2
25k gel& transfer buffer (25 mM Tris-HCl, 250 mM
Glycine, and 20% MeOH)oll HAl & th8ZS nitrocellulose
membaraneo) 0]EA])Z3IC}. membraneS 5% non-fat dried milk
€ ZET PBSoll 7 HHSAIA B] B0lHQ) Zjte oA A
7Ach 3% nonfat dried milkE EFSH TBSTolM 22t
primary antibody (Bcl-2 (6C8) (Pharmigen,) 1:2000, Bax (B-9)
(Santacruz, CA) 1:1500, cleaved caspase-9 (Asp 315) (Cell
signaling, ) 11000, pro caspase-3 (E-8) (Santacruz,) 1:2000,
cleaved caspase-3 (Asp 175) (Cell signaling, ) 1:1000, PARP
(4C10-5) (Pharmigen,) 1:1000, B-actin (AC-15) (Sigma, USA)
1:5000)2} HHSA] 7] 1L TBS-TE HAE 5 ZtZ}ol] thel secondary
antibody®} HRSARA FUch ZHzt9] ThHIEE  enhanced
chemiluminescence (ECL) detection kit (Amersham Biosciences,
UK)E AHgdlo] ERlBIxTt
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9. Cell cycle analysis

T SAMEIS U7 Hd 22lsid B2 & 2 mld)
X7} PBSE 4o} Frt 4582 tzla AW Eo 70%9] A}
Ve RES "ol & & —20TolA ¥ nFARH. 188
U978 Y4225k PBSE Aol £ £ 100 419 2 mg/ml
RNase AZ @oIF 1L 37°CollA] 90 27} viYBINAC) PBSE BTHE
50 pg/ml PIZ 500 ¥ @o]&F & DNAQ| 2+ flow cytometry
Z FZoKATh

43 3 23

1. ¥ 280} TLC el X U970l tieh AZEY

TLC sielolA] BaHet & QU Hi9) Zo) ztzto uixd 2
82 oz 7o) BUS BSHT AT (Fig 1). BXY 2YS &
TwE U9sTel 24 A7 SO HEB 2 B £ MAB U
X 28 Bo] o] JENOT EHS Ui IC0 &S
WESH 27 84, MC, EA 280] 858 SHS UEIRL,
7 Soll MC £0] 1C50 10 pg/ml BEZ 71a & S4€ U}
WRLTH (Fig 2).
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Fig. 1. TLC analysis of scutellaria barbata solvent extracts. A methyl
alcohol extract: B, hexane extract: C, methyt chloride extract: D, ethyl acetate
extract: E, buthanol extract F, water extract.
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Fig. 2 Cytotoxic effects of scutellaria barbata fractions on human
leukemic U937 cells measured by XTT assay.

2. 89bE MC 288 U979 MEZEIANE STt

HIX@ MC $0] U979} M Z ZAW] plilEs g8 dnd
7] s 24 BKE MC &g 5TEE UB70] 24417 S A
2|3t & DNAY 3L flow cytometry2 ZE3IHCH (Fig 3).
o A2l Zi U979 DNA g2 sk 9&s S
phased] o] Z+ABIN L, GO-G1 phase®) &2 S7IBINACE Al
. TIAP} Lojdth= EAIQ sub Gl phased) 42 AR 57t
Bl 15 pg/mlE MBS i 16.11%7A 7T E=3
TUNEL assayE $REOZH 0] izt U970l HE LALE
Yoich= ARIE BFYSIACH (Fig 4). ¥XE MCEE 15
pg/mle) BT E 24 A|7F AZ|PES wl DNA fragmentationo] &
oJiTHE A S BEE & AAC ME LA} goltths At
A 15 pg/mlol LT MEINE w PARP7} g AKIZE
BQIE 4= ATt (Fig 5).
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Fig. 3. Cell cycle analysis of U937 cells treated with graded
concentrations of scutellaria barbata MC fraction for 24 h. The

percentages of cells in the different phases of the cell cycle were measured by flow
cytometry. A. U937 cells were a, non-treated: or treated with b, 5 # g/mi. ¢, 10 #

g/ml d, 15 & g/ml.

A

Fig. 4. DNA fragmentation was detected by TUNEL assay. A
non-treated cells: B, U937 cells treated with scutellaria barbata MC fraction at 15
# g/ml for 24 h,
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Fig. 5. Western blot analysis of the effect of scutellaria barbata MC
fraction on the cleavage of PARP. Lane 1, non-treated: lane 2, treated with
5 # g/mi lane 3. treated with 10 # g/m! lane 4, treated with 15 # g/mi.
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& AE LA} THEEEOL Bel-29) ook— HiXlEd MC 23 5
pg/mle) =EE2 U970 24 Al MBI 2e) S8 24
Sict v AlE TA}F ehlEQ) Bax) %L: ek el skl w
2} AA18] Z4BI%T) (Fig 6A). 221} Bax7} Bel-20) HI8) A1A]
5] 2451228 Bax:Bcl-29 B8 ABHOZ EIISINC
nEZCEot ZAZo| EEEE caspase 90] 10 pg/mlo FZkoll
A RE Y3l AS BEGIUIL caspase 37} 3 H AT
TEE 4 UATH (Fig 6B). '
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Fig. 6. Western blot analysis for the level of Bcl-2 family and
activation of caspases. A. The leve! of Bcl-2 family, Bcl-2 and Bax. B. The
actwation of caspase 9 and caspase 3. Lane 1, non-treated: lane 2, treated with
5 p g/ml. lane 3, treated with 10 # g/ml: lane 4, treated with 15 # g/ml.
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0] AFoAl= HIX|ZAE methyl chloride (MC)Z £&3F oF
M7} U970l bR FEke EAKSICE UBT70l tidt AIE 54
€ XTT assay £ ZH¢ 23 X8 MC &2 IC50=10 ug/ml
@E-—l B2 22 54 VERIYCE BXE MC 58 558
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g ¢ 4 Ut

=

=
L

3o - uET

I2]a Mz A F Ol RIS BZ2E B617] s A

£ AHelgt & v|EEcglool EM5KE Ba-2 familyQ) Bol-29}
Bax2] & =X $t Z3} Bax:Bcl-2 8] 80] E7}51 1L caspase 9

El} caspase 39| o] E715ISTE. 0] AMIE €EX|§0] U937l o]
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