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Abstract

In this paper, we investigate to determine quality characteristics, fatty acid composition and cytotoxic effect of extracts
and fractions from whole Lycopus Iucidus Turcz. roots. Additionally, we evaluated cytotoxic activity against the growth
of human fibrosarcoma cells (HT-1080) and human gastric adenocarcinoma (AGS), human colon cancer cell (HT-29) lines
using a 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. Acetonet+methylene chloride (A+M) and
methanol (MeOH) extracts from L. lucidus Turcz. were obtained through solvent extraction. Then we further fractionated
both extracts with n-hexane, 85% aq. MeOH, n-butanol (n-BuOH) and water. In fatty acid composition, L. lucidus Turcz.
contained 33.2% of 18:1n-9 and 1.81% of 18:3n-3, respectively. The incorporation of treatment with A+M and MeOH
extracts and n-hexane, 85% aq. MeOH, n-butanol (n-BuOH) and water fractions dose-dependently increased cytotoxicity
against the growth of HT-1080 and AGS, HT-29 cancer cells (p<0.05). The A+M extract had a higher inhibitory effect
on the growth of all cancer cells in comparison to MeOH extract. Among the fractions, the 85% aq. MeOH and n-hexane
fractions showed a higher inhibitory effect after proliferating the three cancer cells. These results suggest that the 85% aq.
MeOH and n-hexane fractions have a potential to inhibit the growth of human cancer cell lines.
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AT+ 2= A 3HLu 5 2015; Song 5 2016; Yang MO
2017) 2 FHZ(Lee S 2008) HT7F H1E o] Qck Yang S
(2010)2 &t B 2 B ¥ a-galacto-oligosaccharides(GOS)E
EY5HAaL, ol HYS 40| vkl Hustgith ¥
T A FAZ FA JA AT BHIF AFE F Kim &
Ghil(2009)-2 5+t A 32 MCF-79] apoptosis =142 €
& HghE FEE0] Aslste] FHAIEZY S5 AR
H3stgth E3| apoptosis®] X|#Ql Bel-2 9@ caspase-72] ¥
S HAaAF o, A23719 B e dS(cdkd, cyclin
DI % E2F-1)°) 44& ZaX7Tkn Baskgith Xiong 5
(2012)2 &=t el b= A= AA 7HE M Z(BEL-7402)
9] F415 dAIsk Tk B arskgleh Kim 5(2018)2 Bt of
Bhg 22Eo] nhoA At AE(CT260)01A matix metallo-
protease(MMP)-99} Runx-29] &4 ZAAA ZFoz
o] G A ATt Bustort. olo] B AFolxE
AP AFE EWE =5 olA EsHA EHst= AA
AL 2HAS A5 FAHCE Bt FE2EY EYEY in
vitro AT FP5AS THSL, kel AubgE U A
A 24E& BASt] A%715 AE Be o AR &85t
7 gfat F1zA=E AN Bk

Z7](Ilshin Biobase, Dongducheon, Korea)
3t & AF(200 g)F vhHste] A4
acetone™} methylene chlorideE 1:1 ¥ &2 &§sto] 24417
WA e & &0 2 FEHL 40T 8 Aol A rotary
evaporator(N-1000, EYELA, Tokyo, Japan)2 533} acetone/
methylene chloride &E(A+M, 0.6 )2 A3tk A+M £0f
2 $EEA GO HES FE) 93 dE WA F
methanol& 01 28] RHE3te] &9 & 55319 methanol
FEB(MOH, 72 & D9tk BB S Arher welst)
Sjsto] 91e] AM B MeOH 5 9l 2ZEES asto] A
n-hexaned+ 85% aq. MeOH £-9-& B8 7Zujj7]of Fo EF
3}o] Z+Z} n-hexane £35(0.85 g) ¥ 85% aq. MeOH 8 &
(056 22 AUk F-S HAF ZEAL] n-butanol(n-BuOH) T} water
£ Hol 283t T Z}ZF n-butanol(n-BuOH) £3E(0.37 g)
8 water (A2 & BTk AE Aol 2 222
B3 52 dimethyl sulfoxide(DMSO)o]| &=of vjx] 2 Q3 &=
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S8 zohla 228k 23522 AOAC BHH(1996)0] uh
2 £A4319 ) &, 2 AUA7FEARHA05T AxY), 2
AL Kjeldahl FAGHFH, A2 Soxhlet &7, =
3|E-2 550C H7|2oA F3PAl7|= APdIspH o= JF
sttt Aol dfaE A 7RIS o] &3k, AR
78__
A

%
Eoe 23R 2BNVS 2T S AdsHe] Ao]
%

4 XIE Y KA RE

Folch 5(1957)9] W¥E MFsto] AL FE351%ch 5,
Az =2 methanol [butyl hydroxy toluene(BHT) -2 I
Histe] #2972 E(1 mL)o] chloroform 2 mL%} 0.2
M NaH,PO4 1.4 mLE ¥ 3 mix3d}o] 4Tol A 3,000 ppm o2
387 YAEEY F AA5L Lelskrh Morison & Smith
(1964)2] =Hreio) wat &% X2 boron trifluoride(BF;)
methanol 1 mL @ n-hexane 0.4 mL2} 37 100Co| A 1A|7F
59k Fhsich A4L7HA) WZHIZ) T nohexane 2 mLo}

F4 2 mLE €3 4ToA 3,000 pme 2 3527 A4 2
= FFk o] AFHS N, 7IA=2 {78 E E9
S A, XA B4 A7ER] -75C deep freezer
(NF-400SF, NIHON FREEZER, Tokyo, Japan)o] X%}tk

5. Gas chromatographyZ 0|8t X|diAH 24

Gas chromatography(GC)E o] 8-3t0] At 24 HA
314t ojw] ARE-H column- silica capillary column(CP-7856,
60 m x 0.32 mm inner diameter x 0.10 pm film thickness)©] 3L
GC 71719 BE4zA-L o231 Zth Injector 2% 250C, detec-
tor(FID) %= 250C, oven £&E= Z7]o&= 130CE A3
T Bok 277 175C7] 4C/min, 210C7H4 17C/min,
245C7HA) 30 C/minE N B33l AFEE carrier gase= 0|
ek EE-EH Y retention timed} H|wske] A4S A AJ5)
A1, JREZE2(22:3n-3, methyl ester)Z ©]-&3}lo] & A
WikE AEstRen, 7o S-S AA 93w
HAER AFE3}¥ tHSalem 5 1996).

6. MTT assay

HiFE QA AAIEZS(HT-1080 H-7-5F, AGS 19, HT-29
AR 96 well cell culture plate®]] 5x10* cell/mL7} E|& =
100 LA BF3}o] 37C, 5% CO, incubatoroj| A 24 A7+ vl o
g & iR E AAT § 2 ARE AR 3|45t ZF well
100 pL¥ F7bstar, gixTolE A& t4l PBSE H7tst
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Atk o] plateES 377C, 5% CO, incubatoro]| A 48A]7F v 5+ 3
31, MTT assay(Denizot & Lang 1986)5 9|3} 3-(4,5-dimethy-
Ithiazole)-2,5-diphenyltetrazolium bromide(MTT) A|¢F 5 mg2
PBS | mLE =9l %, 10% FBS7} &-4% ¥ 9 mLe} 34
stof 100 WLE F7FhR 3401 B2k o WleFsted MTT7H
AT St A 7F AIA” 2 wello] formazan 2%
2 g3}41717] S15tel DMSOS 100 LA B3s}o] 5-1087F
HH-3-A]A microplate reader(VICTOR3, Perkin Elmer, Waltham,
MA, USA)Z 540 nmoj|A| FF=S SAsch

7. SHEH

A4 A3}= MeantSEM(Standard Error of Mean) 2. 2 1t
BRI, A d2a 7 A2 R 42 A4 &
225 one-way ANOVAE A5t Fo4S ASHAL
™, Tukey’s testS AA|St] AL HFEFAT
20} ol &t
1. EHE} QUHIMEL gl X|HHAF XM
ko] SRS 75.6%2 UEha, 2843hE, 2o
2 2R ZH2F 10.6%, 5% R 0.3%0]H, 23|&3 4]o]

5

HO

L zEd 9 534782013 11€5 201449 1€97R)
ko] YRS BARH A}, 2 6.58~14.06%, 2%
3HE 9.87~46.07% U ZA|H} 1.44~4.06% HYF 11, 2y
A A7 2255 FUHeleH, 283kE
At S7ket vlEste dadhe Slst R, e

ZFoll= &7k Ptk Bustieh Sge] AgAE 2442
12.3%9] & Z3}X|"FAKSaturated Fatty Acids: SFA), 57.1%2]
Z GYE xZ3x) 9K Monounsaturated Fatty Acids: MUFA),
2.9%9] & n-6 XA 9 33%2] F n-3 AFARO R e
t}. MUFA = £3] 16:1n-9 ¥ 18:1n-9 k2 717} 20.9% 9
332%=2 =2 9] oleic acidE YEMA AL, 1.8%2] 18:3n-3
2 FaohATkTable 1), 22 247 9 deke] R 47
L o] EabEel FEARE AAHBA Aul7t 3
7ohe ZAlolth(Lee 5 2013). ¥ 7153} n-3 AL BESA

o rlo

=4 EFIYEIA

WA AFH o Y A7 2 EEA e E2(Salem
T 2001) ool Bigte] At 2A4S AARRE A1, 18:1n9 E
18:3n-3 F= st Kim 5(2017)2 247 #e] &
o] Rt 2L A B Al 16:1n9 L 18:1n-9 o]
247} 23.0% D 3.8%2 eI, 18:2n-6 & 18:3n-3= Z+2+
33.7% D 17.1%2 Yebgthy 2 usigch

2 ot 52 Y Ha20| MESM 53}

gt FE= 9 282 UA Al digt =4 avE
Ao E d¥= Fig 1~69] et 8k AtM 9 MeOH
FEEe A AFSTEAZMUT-1080)] s=E2 A=
= o HT-1080 FA 2 F4ES Foo= JAAHAH
(Fig. 1)(p<0.05). A*M 2ZE 025 @ 0.5 mg/mL H7Hs= o]
A 77 0% 2 7% 9] e GAT oA S Uehglo
™, ICso<> 0.07 mg/mLo| ). 8o ZF BEEE5S s
2 HT-1080 A2 HstS f, s=E&F 22 A
X A 237 YyeERgL, E3EES 5 n-hexane 2 85% aq.
MeOH 2] |3t UAIE oA &bt 7H 7] ekt
tHFig. 2). 85% aq. MeOH H3 2.2 0.1 mgmL o]AHe] &
NA 94% oFe] w2 FAIZ A AFE HEHASH, ICx
2 0.02 mg/mL] %t} n-hexane £&E2] 7%, 0.02 mg/mL2]
ICsoghS YEMATE A AYAZAGS) 79, AHM
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Fig. 1. Effect of acetone/methylene chloride (A+M) and
methanol (MeOH) extract from L. lucidus Turcz. on the cell
viability of HT-1080 human fibrosarcoma cells. * Different
superscripts indicated significant differences at p<0.05.

Table 1. Several fatty acid compositions (% area) of Lycopus lucidus Turcz

Fatty acids Total SFA" 16:1n-9

18:1n-9

Total MUFA? Total n-6 Total n-3

12.3 209

571 2.85 3.29

D SFA: Saturated fatty acids.
2 MUFA: Monounsaturated fatty acids.
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Fig. 2. Effect of solvent fractions from L. lucidus Turcz. on the cell viability of HT-1080 human fibrosarcoma cells.
*h Different superscripts indicated significant differences at p<0.05. A, n-hexane fraction with n-hexane; B, 85% MeOH
fraction with 85% aqueous methanol; C, n-BuOH fraction with n-butanol; D, water fraction with water.

EE2 025 mgmLe] H7FsZolA 76%2] &2 AE JA|
B3 YRl oH, 1052 0.06 mg/mLo] ¢ th(Fig. 3). MeOH
FEEL(05 mymLo] W75 E) 71%] GAE 34 ZGE
UER L, ofmf ICs 0.31 mg/mLo| it} Fig. 4= Szt &
EE9 AGS HAZ 54 gt a3 vetd Aoz
HT-10803} -§-AF5HA| n-hexane & 85% aq. MeOH £ &9 9]
gt MMl A A7t =Skt 85% ag. MeOH £E1E-2 0.1
mg/mL ©]4F9] FEo A 76% ol4ke] w2 YA|E A At
£ el e, 1Cs2 0.07 mg/mLo] At} n-Hexane -8 &
9] ICso2 0.04 mg/mLo] it AA| ZAAFt AZ(MHT-29)¢] 7
© AM 2ZE2 0.1 mgmLe] HF7FsEo)A 82%2] =&
HAZ AR 515 YER o H, ICs-2 0.09 mg/mLo] itk
(Fig. 5). MeOH 2ZE(0.5 mgmLe] H7Ms%)E 57%2] o
AE A 235 YER AL, ICso2 0.40 mg/mLo] ATt Fig.
62 B2t BYEE9] HT-29 LA 540 digh 9A) axs
L}E}Lﬂ A0 2 HT-1080 U AGS N ZE3} SAFSH 85% aq.
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Fig. 3. Effect of acetone/methylene chloride (A+M) and
methanol (MeOH) extracts from L. lucidus Turcz. on the
cell viability of AGS human gastric adenocarcinoma cells.
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Fig. 4. Effect of solvent fractions from L. lucidus Turcz. on the cell viability of AGS human gastric adenocarcinoma cells.
*¢ Different superscripts indicated significant differences at p<0.05. A, n-hexane fraction with n-hexane; B, 85% MeOH
fraction with 85% aqueous methanol; C, n-BuOH fraction with n-butanol; D, water fraction with water.
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Fig. 5. Effect of acetone/methylene chloride (A+M) and
methanol (MeOH) extracts from L. lucidus Turcz. on the cell
viability of HT-29 human colon cancer cells. *4 Different
superscripts indicated significant differences at p<0.05.
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ZF ok AEQD AS499] DNA &5 do7)il, NEF71E
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Sursto] AZe] AYS AT B s gtkPak 5
2013). Yu 5(2011)2 = 57 essential oil-2 67}%] £29]
AA FAZY S AAISH= T B4 2L, T
Bel-7402 M) A Z AP S SEstglrkn B stk Lin
5(2012)2 oA A3} 71 superoxide dismutase} gluta-
thione peroxidase-‘ﬂ /o] gzt o7 4o] H7tel Y3 F
7}etgl T, TSR SeRe. ZhaE9itty B 1Ekgh
ejzto] AUl 24 B oA & 32| 18:1n-97} 18:3n-3
S Folsta, AT Lee & Lim 2018)0| 4] &gk A+M
4 MeOH FEES2 717 233 mg/g % 46 mgg §FY &
fFRL-ol=8 YEMYS RIS Juan $(2006)2 =2
ool 18:10-98 Tohe S22 22EL oA YL A
ZHT29) A apoptosisE FE5t0] QAT 242 ol4)5t
Aok B3 Oleic acid(18:1n-9)= HE QAL of A]
12N 8 oncogene HER2

[e)
e 9

Holo] ER3 S vjx=
(erbB-2)2] Tt WES oA sto] oF HAYE 7HAAITT
8 315 ¢J tH(Carrillo 5 2012). Dai $(2013)2 in vitro A3

A 18:30-3 M2 APAEMGC 2 SGO| 43 Asst
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Fig. 6. Effect of solvent fractions from L. lucidus Turcz. on the cell viability of AGS human gastric adenocarcinoma cells.
*¢ Different superscripts indicated significant differences at p<0.05. A, n-hexane fraction with n-hexane; B, 85% MeOH
fraction with 85% aqueous methanol; C, n-BuOH fraction with n-butanol; D, water fraction with water.
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