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ABSTRACT

Objectives : Gleditsiae Spina has the effects of expelling toxins, draining pus, invigorating blood and resolving abscesses.
Some clinicians apply the herb for patients suffering from cancer. However, its anti-cancer activities are not well understood. In
the present study, anti-tumor agents from Gleditsiae Spina were purified.

Methods : The viability of the PC-3 cell line was determined using MTT assay, and the induction of apoptosis by Gleditsiae
Spina extract in PC-3 cells was measured by Annexin-V/propidium iodide double staining assay detected by flow cytometry.
TLC and HPLC analysis were used to separate and identify the anti-cancer agents.

Results : Treatment of the extract resulted in significant decreased cell viability of PC-3 cells in a dose- and time-dependent
manner. Dose-dependent apoptotic cell death was also measured by flow cytometry analysis. The anti-cancer agents were
successfully separated and identified by using TLC and HPLC analysis and the most potential agent among them was separated
from EtOAC fraction.

Conclusions : These results might be applied in developing new drugs from natural resources like Korean traditional
medicine, and also support the clinical usefulness of herbal medicine.
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Gleditsiae Spina extract

[ n-Hexane layer ] [ Water layer ]

[ Chloroform layer ] [ Water layer ]

[ Ethyl acetate layer ] [ Water layer ]

[ n-Butanol layer ] [ Water layer ]

. 1
T 1
Scheme 1. Process of sample extraction. Biologically
active subfractions were acquired after
anti-proliferation assays on PC-3 cell line.
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Table 1. Analytical Condition for Measuring Natural
Disposition in Gleditsiae Spina Extract.

Item

Xterra BP18
Room Temperature
100% Methanol

Column
Column Temperature
Mobile Phase

Wave Length 254 nm
Injection Volume 10 nl
Flow Rate 1.0 ml/min
3. EAl M|

EE A 2" Ade 3 oA B 49
stodom, FAEAY meantSD.E EAIFAIL
ANOVAS] ®jsf 43isieh. $A4 $204¢ p(005

2 A sisid.

m, & =

1. PC-3 M=ol CHet Em% FE29 MZ =Y

0

PC-3ol dgt Al z=5A]e 73k
A3k, vebE FEET} o]9] el
dA = H A gEHor il
2ol o8 AEFA ] Frlete AEdE 24
dAE 24417 At el

H
rie
re
4

.1
T3 2 el e AE AR dB] AT
£ 53 322 noEA PC3 AES 322 9
24 LNCaP Az A&g&x vlwsged, 21
A7 322 AR wjA o] LNCaP A2 A&
Fo] o ¥ AL FAT F 39lef, PC-3 AEA}
LNCaP HIEEB} Sl FEEel 3t Ao
Eee 4 AU gt B dFedME 32
2 & N EEY ot AErt JEHT &
7 32 u]9E&A Azl PC-3 AEE AEste
Sl 2252 apoptosis = 71Ae] A g
3o},

vekd F2E Aol gt A9} AR FA

200

2 29y srEdd 43 £ Fhshl vt
23] oopelolE BHejglonz, o F
A7E ddebidlo = ¥HE oz sgo
AP E A oAl Z3p) Bol: #HE &
A4 02 Bes)eic
120

&

C

ke mcon

§ mlug/ml
£ m3ug/ml
3 W 10ug/ml
= W 30ug/ml
(O]

v 100ug/ml

con MeOH EtOAC BuOH Water

Fig. 1. Inhibition of Gleditsiae Spina extract fractions
on proliferation in PC-3 prostate cancer
cells.

Cell viability was determined using the MTT assay
as described in Materials and Methods. Data
are presented as mean=SD(n=3 in each group).
con, naive cells; MeOH, methanol extract: EtOAC,
ethylacetate fraction: BuOH, butanol fraction:
Water, water fraction from methanol extract treated
cells.
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Fig. 2. Induction of apoptosis by Gleditsiae Spina
EtOAc fraction in PC-3 cells.

A, Annexin-V/propidium iodide (PI) double staining
assay detected by flow cytometry. B, The
percentage of apoptotic cell for each treatment
group. The dual parameter fluorescent dot plots
showed the viable cell population in the lower
left quadrant (Annexin V/PI), the cells at
early apoptosis in the lower right quadrant (Annexin
V'/PI), and the ones at the late apoptosis in
the upper right quadrant (Annexin V'/PI").
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Fig. 3. Thin layer chromatography analysis for
identification of composing material patterns.

Fraction. M, MeOH: C. Chloroform: E. EtOAc:
B. Butanol. Mobile phase, M, MeOH: C,
Chloroform: W, water: H, Hexane: E, KEthyl
Acetate.
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Fig. 4. TLC separation using preparative TLC method
from Gleditsiae Spina EtOAc fraction.

Bands in (A) were identified by using UV
illuminator with wavelengths of 254 and 365 nm.
Coated silica gels on preparative TLC plate were
separated from the plate by scraping each of the
identified bands. The scraped each of the silica
gel bands were dissolved in methanol and dried. C,
Chloroform: M. Methanol. Numbers below TLC
plate represents identified spots using coloration
reagents.
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Fig. 5. Inhibition of Gleditsiae Spina EtOAc subfractions
on proliferation PC-3 cells.

Cell viability was determined using the MTT
assay as described in Materials and Methods.
Data are presented as mean+SD(n=3 in each group).
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Fig. 6. Thin layer chromatography analysis for
identification of composing material patterns
of EtOAc subfractions especially number 3.

Fraction, C, Chloroform: Et, EtOAc. Mobile
phase, H, Hexane: E, Ethyl Acetate, MeOH,
Methanol. RP, Reverse phase.
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Fig. 7. TLC separation using preparative TLC method
from Gleditsiae Spina EtOAc number 3
subfraction.

H. Hexane: E. Ethyl acetate. Numbers below
TLC plate represents identified spots using coloration
reagents.
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Fig. 8. Inhibition of Gleditsiae Spina EtOAc number
3 subfraction on proliferation in PC-3 Cells.

Cell viability was determined using the MTT
assay as described in Materials and Methods. Data
are presented as mean+SD(n=3 in each group).

F2F3FA 3 4 56 7
Fig. 9. TLC identification using analytical reverse
phase TLC Method from Gleditsiae Spina
EtOAc number 3 and its subfractions.

100% methanol was used for mobile phase.
Numbers below TLC plate represents identified
spots using coloration reagents.
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Fig. 10. HPLC (A) and TLC (B) identification using
analytical reverse phase HPLC column and
TLC plate from Gleditsiae Spina EtOAc
number 3 and its subfraction number 5.
100% methanol was used for mobile phase.

Alphabets in above figure represents the same
subfractions and spots in TLC plate were obtained
by using coloration reagents.
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= A (Fig. 1).
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