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Abstract An acetone extract in the cortex of Ulmus pumila L.
was prepared to evaluate its anti-oxidative and anti-proliferative
activities. The free radical scavenging activity (ECso=36.7 ug/
mL) and reducing power (ECsy=53.2 pg/mL) proportionally
increased according to the extract concentration. The acetone
extract possessed a potent anti-proliferative activity against human
non-small cell lung cancer (A549, G5, = 74.3 pg/mL) and human
colon cancer (SNU-C4, G5 =92.8 ng/mL) cells in a dose-
dependent manner, but was less effective with human normal cells
(L132, human embryonic lung epithelial cell).
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A ol FHrEe] o, g HARoREE FefEolE
Al E-<Ql (+)-catechin, (+)-catechin-5-O-B-D-apiofuranoside 2}
A% 28-S Yehl= A2l friedelin, epifriendelalol, taraxerol
So] 4#A Utk (Matsuzaki®t Nara 1985; Son 5, 1989).
o8] g FEEAA e ST wols JRe AEE &
Uz &A%Y EES /HAE YA Jung 5, 2008),
80 % olleheE FEEL Fojd s, drdy ¥ AT 3§
F= Yehltk(Lee 5, 2013). =3+ §-23 80% W)
EEoA REe HEA sEe FFE o8 21734
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Ath(Yang 5, 1996). =3+ fF=0]9] WEhE: FE=2 A%
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AIZF0 MCF-79] 5218 oAIstar €A th(Yang
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Fog Ay, & Asd sg=Ee] FHE £
chlorogenic acidE AR&-3t] Folin-Ciocalteu A]2Fe]

ol olale] SEle] ETjHul FAo2 s = HPH(Folin
Z} Denis 1912)0.2 ZA30t) 23] olHE FEE9 %
(Table 1)& 3.9+0.15 wt. %2 7|50l H1E f239] &
Al 12.7% (Jeong®} Kim 2012), Wehe & Al 152% (Jung 5,
2008), 80% OEFS 22 A 194% (Kim 5, 2015c)°] H3]
A Uelsith f23] oflE FEES F80] YA Jeid A
< HFA i}l oplEelXE EOL‘;I'EF ) oA 5o S
g AR & FEHA ¥ A 7IQIgt). 4k A
T o iR FE A

HN
m{n
)
B oy 2

o= o

°l HERZoA 20.78 %, ek
oM 9.34 %, oPHIEIM 0.84 %, nEatollM 041 %2 F= &
o] wel & zlolE HAFUL v Buidrs F= &
o] YA YeRttH(Choi &, 1983). Table 101]/\1 HZo] 925
oMlE FEEY F HEd IRE IS /29 100g T
144.1+£5.90 mg chlorogenic a01d equlvalents (CAE)Z 7]
ByE 429 100 g3 & FEEH Adee FEE9 Zg9
= gkl 623.5+2.4 mgd 710.4+2.1 meol] ¥IsIME WA o
EPdti(Jeongs}t Kim 2012). G oz E3} ojgke g-ojx
sy sighEe] FEFo] Bl F& S HgAEs AR
FE A sRHEe] 8] #adske AEFgS Yeitn 5,
2014).

AP Fav] OMIE FEE] feehlT 2ADY
= gygg% 245197, gz 42 Ad s ue

CE ARgsldit). Pge feElzttlz s19E2l 2,2-diphenyl-1-
picryl-hydrazyl (DPPH)E ©]-&3t] felgttlzd A8 (free
radical scavenging activity)S 573} 3L(Blois 1958), ferric-
femcyamde (Fe*) 35 AAES FoIste] ferrous (Fe*' )=
DATE YEE olgsle] 32 (reducing power)S EHR15}
cRiE}(Oyaizu 1985). F==3] oHIE FEE] fEjEitd 2AE
e Fw 9FHOT Z71INL(Fig. 1A), DPPH fagit)z
< 50% 2ASRE FE¢ ECsee 36.7 ug/mLe] AtHTable 1).
23] olE FEE9 ECy2 tix =22 HEF C (ECs
=514 pg/mLyl HlsiA thi 99k (Table 1), 48 28 T &
Al 70% ollehs: FEE2] 688 pg/mL (Nho 5, 2010), 2=
g o FE2E9 87.1-111.19 ug/mL (Lee 5, 2006; Lee =,
2011), #l= 70% olekE FEE9 3.07 mg/mL (Lee 5, 2012),
I7ER 80 % ClEhE FEE9 109-168 pg/mL (L1 5, 2012)
HUPE UA Uehd 5239 opllE FEELS ul$- 953 AR
T TEE Efshs 202 AdEdn. f29 oME F&
%91 S, JEJ—% vﬂ]a‘rﬂl AT RPRE FEel BlFH st
o . 1B), BFglo] Fawr) 057) Hed e
i > 53.2 pg/mLe]THTable 1). F-23] oMHl&E
FE=0 ii%_e—ﬂ.% gz E2 HJElT] C (ECs=37.1 ug/mL)
o Ble) tha Wkoy SEEEME 3 S9HS Baa)
AIEE tK(Table 1). 3go] 2yE & *-.1% A&
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Fig. 1 (A) DPPH free radical scavenging activity and (B) reducing power
of acetone extract of the cortex of Ulmus pumila L.. Data were means
and SD of triplicate measurements

Table 1 Yield, total phenolic content and anti-oxidative activity of
acetone extract of the cortex of Ulmus pumila L.

ECs values® (ug/mL)

Total phenolic

Yield 2) N N
(Wt. %) content Radical Reducing
(mg CAE/100 2) scavenging activity power
3.9£0.15" 144.145.90" 36.7 532

"Data were means and SD of triplicate measurements

ITotal phenolic content was expressed as chlorogenic acid equivalents
(CAE)

9ECs, values for radical scavenging activity and reducing power are
expressed as the effective concentrations at which DPPH free radicals
are scavenged and at which the absorbance is 0.5, respectively. ECs
values of vitamin C for radical scavenging activity and reducing
power were 51.4 and 37.1 pg/mL, respectively

[e)

]—U—O]'Me ‘IHL:— E’—/‘]%l 70 % Oﬂlﬂ'% %‘%
44.39 pg/mL (K1m S, 2015a)3+= ECs©] HI=38tal, &
60 % OHIE FZE<] 871 pg/mL} 2T 60 % OW% =
o] 746 pg/mL (Jun 5, 2014), AAILTFRE 70 % oehe 3
B9 236 pgmL (Kim 5, 2015b)2th= ECs©] ZA Yo}
23] opllE F2EL g Folu} #AYS wAshe RO
btk A AR ARt feletdge A
7950l DNA, wHld 2 A zut X o] AkskE A4S &
stel Bl ¢, LA, vEq So WAL of
71el= ¥ole g 28-3l=ul(Yen?} Chen 1995), 2ol $hr-=
o] 3= olx} trRHER] s e 2 P ERlcke
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Fig. 2 Effects of acetone extract of the cortex of Ulmus pumila L. on
human non-small cell lung cancer (A549, black bar), colon cancer (SNU-
C4, white bar) and embryonic lung epithelial (L132, gray bar) cells
growth. Data were means and SD of triplicate measurements

Table 2 Gls, values of acetone extract of the cortex of Ulmus pumila L.
and indole-3-carbinol

Gls values” (ug/mL)

Acetone extract

Human cell lines
Indole-3-carbinol

Non-small cell lung cancer cell 743

(A549) 42.6
Colon cancer cell
(SNU-C4) 92.8 29.6
Embryonic lung epithelial cell ~
(L132) 200 59.2

DGl values represent the test-sample concentration that causes 50 %
growth inhibition of cells

B Ao x= A H YA 3 (human non-small cell lung cancer
cell, A549)2} th7tA| 3 (human colon cancer cell, SNU-C4)
E o E {29 oplE FEEY KT SA9A &S
SASAT(In F, 2014). Hx =22 F A4S 7R
indole-3-carbinolS A&-3I 3L (Weng 5, 2008), “373A| el
g HA4L AA wjol # I A E(human embryonic lung
epithelial cell, L132)5 ez sl AHSIAUTHIn 5, 2014).
23] oldE FEE ¢ indole-3-carbinol *{Z]ol] ]33t A|EL9]
=2 oAl 224 Cell Counting Kit-8 (Dojindo, Kumamoto,
Japan)E AHE-sle] =431 tk(Itano 5, 2002; Lee 5, 2009).
A P} WG EE Lee 5 (200900 w2} vigst
3L, 23 ofHlE FEEL dEkE &algt & Hix|e] g
At At ol HE e FE7F 0.1 %E 9
BEE BUTE A2 oME FEES F= HlFEE QA
UAEL] F2S JAEIF oM (Fig. 2), YAIEL] F2S 50%
IABIE =S Gl HWAE(A5490] teidE 743 pg/mL
2, LA ZSNU-CHl theiAE 92.8 ug/mLZ ERSTH
(Table 2). tiZ= EZ<Q indole-3-carbinol®] Glsp | HAIEZ
(A549)°ll thalA 42.6 ug/mLel AL, ThHAAIE(SNU-C4)l o
AAME 29.6 pgmLolUtk(Table 2). F-23]9] oHE FEES
@ 2329l indole-3-carbinololl HIa|A UAE S]] A
o] thAh Ytou}; EFEEAME e A9t B eI
t}. Shoemaker 52005y ot E4o] e Aoz gEzl &

N (Artemisia argyiyS XESFel= 1259 T4 B A8
gz ohdst QA MIEel tig Glspiks Tetlet]
OIAI E(A549)0 TS Glse©] 161-1,456 pg/mLE LFERY AM)
AoR {23 oE FEEC| Hojd E F2oA &4
S T Y-S HAFUTE EIF §23] oHE FEES
~200 pg/mLe] IEECA 1A wio} #H MM E(L132)e] A
45 Adk A= AsHe A (Table 2002 UeRt 24 Aol
= 540 2o xS FAE FIHOZ AATY F 9l
S HAFUTh 2E9] s sighEe] 39t &8 /KR
Atks A duboz Jde] g8 Jar, EEvEe] 3 &

2 s, AlEakd fx, AT A A § Helxd
o 71elslE AR BW¥HIT ¢vh(Lamoral-Theys %,

ojgel AdelM F=ulel WS & FEEl=
Aeled el SARE & F A, F29 oMlE F=
29 9 fEEd s, S99 g QA Mzl o
g A 2s ERIgte R st A B AR AR
Ao F87hede BT

2 =

27184 (ECso=36.7 pg/mL)? 12 (EC5=53.2 pgmL)o] 5
7Feldtt. 29 oME FEES A4 AEQ Q1A o} 7
ATAHELIRPNE SA0] wromA o] waste] <A o
QMM E(A549, Glsy=74.3 pg/mL)e} oA X (SNU-C4, Gls,
=928 ug/mL)e] S4& o oA E )
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