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ABSTRACT

This study evaluated the antioxidant potential and anti-proliferation effects in breast
cancers using Litsea japonica (L. japonica) Jussieu (Lauraceae) (L]) fruit and 1J leaf extract.
The total flavonoid and total polyphenol contents in the 1] leaves were higher than in
the 1J fruit. The LJ leaf extract had higher antioxidant activity than the LJ fruit extract,
according to a 2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2-azinobis-3-ethylbenzothiazoline-
6-sulfonic acid (ABTS) assay. The L] leaf extract showed better antioxidant activity than
the 1J fruit using the FRAP and reducing power method. Next, the effects of the L] fruit
and 1] leaf extracts on MCF-7 and HCC38 breast cancer cells were examined in terms
of cell proliferation. The results showed that the 1] fruit-treated breast cancer cells showed
significantly reduced cell proliferation in a dose-response manner for 24 h and 48 h.
On the other hand, 1J leaf extract did not affect cell proliferation. These findings suggest
that the leaf extracts from L] have strong antioxidant effects, and 1] fruit showed significant
growth inhibition in breast cancer cells.
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Adele] A A= & AET A 9 F
i 22 g Aes ofstal A|AA717] 9
St o8] 714 Bt HAE X A& g
=40l gt I4lo] worA| 1L M‘:}. At

]/\1— g ZSe OH]——], =
‘4’§ defA qlom, A4 ?l“ﬁé_’ 9 DNA%} 2

ot A EApo] 4leHA &4 doA
{i—‘—(reactlve oxygen species, ROS)AY
o] 7]194%tHRao & Amanat 2007). ROS9] A
ol thiAF ZHo] RAkE=, Alo], &9,
& A2 2450 osiM e B, Fist
Ali= ROSON 9Jgt &4 dststar wHg A 9
Woll $a3% AgS st we3ko] A A 2 o] A
4 AAok=dl 71ofske A o® dEA 2
Aol AFE Uk

TRNHENELitsea japonica (Thunb.) Jussieu)
L AR AWEOZA oo Y&EA| Y U gE
| 2 AgReHMin et al. 2003). 7HHAZY
Qufjofl= lactones, alkaloids &
o] x3lzlo] 9JOom(Tanaka et al. 1990), 5
835t AAYLAAECSZE hamabiwalactone A,
hamabiwalatone B, akolactone B, litsealactone
A 9 litsealactone B S©°] E1EATHMin et
al. 2003). 7MHAZUYR7E FFSN vA= FF
of et AdfE= AR dF FIEd
lipopolysacharid (LPS)¥} 7IotAZ U Q& A
23t B¢ A54 cytokine S7H tisto] 7-9]4]
l 94 a7E HAS RIsHTHNamkoong
et al. 2015). T3 AFE FESHA & & oA
AU G 552 FoItt A1} {1l
gt AR a7t Qs ACE HuEUrH(Park et
al. 2017). &%t ofle}t 7HiAZURE 2550
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Q7R 7HAEUFE o]&5to] W/ddAlES
oA apoptosis FEAINKim et al. 2009)Z H

QI A7} o vt oS o= 7
A= FEo, 7HHEUT
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1. Meixyz

2 Aol AREE 7AS U Il FrEer
oAl Bo] Fef= 20204 2ol FY3te] AF
&It 7 UT 92 AFA] S HoA
20209 2ol At AL FEYsto] 7jREo] Al
o T YEHRAIA ARSI ZAE U F
o} 92 -80T A YEAIX & 521 %71(ED
8512, llshin, Yangju, Korea)Z ©|-&3slo] 52
Ax3r & FE47|(HR1378, Philips, Karner,
Slovenia)Z Ea5}9ict. Z2k9] A7 Bl B2
A A7EA] =70T deep freezer(MDFU52V, Sanyo,
Osaka, Japan)oll 235t

B

o

2. NEZFE

Az 7S Gk 9 100 gofl 80%
ok 1.5 LE H7I8t & 65T 9] heating mantle
(Mtops ms-265, Seoul, Korea)ol| izt
= F2ARsto] 3AIZH 33] WHE &SS9l o]%
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o 7hAZ U et Y $2%S whatman
filter paper(Whatman No.2)Z oj¥}3st & o]
< rotary vacuum evaporator(EYELA VACUUM
NVC-1100, Tokyo, Japan)& °©]-&s}o 40T &
oA A - w5 ol FEUR SIS Al
g+ 70T Esto] B4 A ARSI

£ Zaeeols ¥ £ EaHs B

ol

3.

< EfHLolt AFE DavisiiE H
Chae et al.9] B#(2002)°] w2} S45H.
A 10 mg/mL =& A 7HutAZGE Iof
¢ o e FEE 0.5 mLe} diethylene
glycol (Sigma, St. Louis, MO, USA)}& 0.5 mL
£ 41 IN NaOH 10 uL& 7Kt & 37C
blockeld]  1AIZF  RESARKIS-  UV-
spectrophotometer (Bio-rad, Hercules, CA,
USA)E ©l83t9] 420 nmolA F3=E 245t
Aot #FEARE rutin (Sigma, St. Louis, MO,
USA)E ol-&sto] EEHFTAS A 8ot T &
gH o] & JhgE AEsilt. & &8s b
< Folin-Denis® %H(1912)°] @t &735H31
o} 10 mg/mL FE2 AT 7FAEUE Guf
o 9 oftE FEES ARESIo], 2 A& 0.5 mL
2} Folin reagent (Sigma, St. Louis, MO, USA)
£ 0.5 mLa Esto] 387 A-L2ofA HH-gAIX
T, 10% Na,COs8&H 0.8 mL& ¥l 4083 &
AO|A WESAIF L} UV-spectrophotometer(Bio-
rad, Hercules, CA, USA)E °o]-&5t°] 760 nmollA|
TLEE &7l EEEZR tannic acid (Sigma,
St. Louis, MO, USAYE o]&sfo] #&AFIAS
Agsto] & EHls IS ARESIH

of

Pk

heating

4. DPPH 2z 2745 53

ZHtAZEUE dujel 9 F&E9 0.2 mM

2,2-diphenyl-1-picryhydrazyl (DPPH) =tz
AA52 Blois?] ¥H(1958)= ol-&sto] T3
o] =759tk 0.2 mM DPPH Al9F (Sigma,
St. Louis, MO, USA) 900 uLell s=E= ZAg
Z¥Zke] A& 100 uL& d7kste] 37C heating
blockoll 3087t ¥-SAIHE. 96 well plated]
200 uL¥® E35kal UV-spectrophotometer
(Bio-rad, Hercules, CA, USA)E o] &3} 517
nmoIA FBEE S5

0z

5. ABTS' 2lC|Z AMs &

7THAZU Eie of $EE2] ABTS' 2t
Z 2752 Re WH(1999)% WPt th=
Zo] &3ttt 7 mM 2,2-azinobis-3-
ethylbenzothiazoline-6-sul fonic acid(ABTS)
Al9K(Sigma, St. Louis, MO, USA)9 2.4 mM
potassium persulfates 23}5to] oA 24
AlZE ¥RGAIXIT ¥hgo] 1 ABTS A1k 900
uloll s=E AR Al® 100 nL< H7istod
37C heating blockol] 30&7F ¥RSAIZ] 3,
UV-spectrophotometer(Bio-rad, Hercules, CA,
USAZ 734 nmollA SF=E S35t

=

6. Ferric reducing antioxidant power(FRAP)
=

FRAP assay+= Benzie&Strain(1996)2] HIH
= WHEsto] thZat o] S45I3Irh. FRAP reagent
+= 300 mM sodium acetate buffer(pH 3.6)
(Sigma-Aldrich, Louis, MO, USA), 10 2,4,6-
tris(2-pyridyl)-s-triazine(TPTZ) (Sigma-Aldrich,
Louis, MO, USA), 20 mM ferric chloride
(Sigma-Aldrich, Louis, MO, USA)E Ztz+
10:1:19] vl&& &9fsto] ARESHITE Z42H9] A
= 10 uL, 5 90 uLe}t FRAP reagent 200
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ULE E3tsto] 37CoflA 30& B2 ¥HAIRl &
593 nmolA &F=E =75ttt Iron sulfate
hexahydrate(Sigma-Aldrich, Louis, MO, USA)
sto] REHTTAS A8 =&

%E‘E‘E = e fa RO
£ 1 mgoll =013

o uM FFo & eIt

I+ iron sulfate hexahydrate

7. Reducing power &%

Reducing power= Oyaizu(1986)2] WS
skl o2t Zo] FAsHt 7S U
Frfe}t 9 ==& 200 ulol 0.2 M phosphate
buffer(pH 6.6) 200 ulet 1% potassium
7kt & 50CoA 20
£ B9 Ak o]F 10% trichloroacetic
acid 200 WLE H7FE F 14,000 rpmollAl 5%
B9 YAHEY Sk FAEERE A4S 750
uL, 35<= 750 uLe} 0.1% ferric chloride 100
ULE E3tsto] 37CoA 10+ &<t ¥RSAIZ1AL
700 nmolA SFEE S5

ferricyanide 200 uLE

©

8. M|ZHHRE

Aol AREE QAFEAANES MCF-72%
HCC38L 3shtA|xZF23(Korean Cell Line
Bank, Seoul, Korea) S 25 & Hofdto} B A3
AoflA wgste] ARgsteltt. MCF-72 HCC38
M|ZE= 1% penicillin/streptomycin®}t 10% fetal
bovine serum (FBS)2 E3$FSF RPMI 1640 HiA|
(Gibco-BRL, Grand Island, NY, USA)E Ar&
ato] 37€C, 5% CO; incubator(MCO-18AIC,
Sanyo, Osaka, Japan)ollAl vi¥3}3ATE

9. MTS assay
MCF-71} HCC38 AIEZ 96 well plateo]

2x10°/well2 E5510] 244171 vfiesigict. Dimethyl

sulfoxide(DMSO)°l <1 7 AEUE Fufel o
FZEES 0.025, 0.05, 0.1, 0.2 mg/mLY] ==
24A17F B 48A7F A=et &, CellTiter 96 ®
AQueous One Solution Cell Proliferation Assay
(MTS) 8N (Promega, CA, USAS Z wellol 20
w7kl 37C, 5% CO;, incubatorolA] ¥H&-
Al71 &, UV-spectrophotometer(Bio-rad, Hercules,

CA, USAE o]83}a] 490 nmollA] EF=E &5
SFACE.
10. SAXZ

e A F—?%W_i 39] H}—“—%% 3l A

Prism 6 program(GraphPad Software, Inc.,
La Jolla CA, USA)E 0]85to] HH (mean)dt
F=H2} (SD)E YErAT. ZF Al=7te] 5414
942 p0.05 F=ol4 Student’s t-test@}
BAE A (one-way ANOVA)YS AAJSHe] {94

. 23 3 32

1. & ZglHL0|C 2 £ ZQ|hs sk

2 Aol ARGEH ZHAZUE e} Qo]
S48 77 22.38%%F 18.96%=2 UEFSITE o
2 AEo] EAots SRtEolERE tRACl
AR E4olH, Vq AR 9 93/ Al
Fo AL Al 59 R AEEEs U
Elfj= RAoR }‘“47% ]E}(Heim et al. 2002).

=59 F &
2 7+7+ 23.23 mg RE/g¥ 60.52
mg RE/g2= 7 #719] 792} 2jol& L]
QAtHTable 1). ZT|HE5L s} o]Ako] wlAl
I gt 7 o] SAIE TSk, Aol W &

e s U FIS A48 5L s gow

R o o=

IS st 2 A 22

>
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A QthBors et al. 2002). 7HFHZELE
el 9 oerE 580 F Eduls I
7} 72.90 mg TAE/g¥} 109.74 mg TAE/g=
T7] FOA Q1 Aol YERHTE. U] &
ol= ESHEAZRC H,0 fraction & Z2|H|
= 4 3 EELolt AFE 77 189.92
mg/g¥ 58.38mg/g & UEh} & Aot tha
AolE& HPtHXu et al. 2010). T3 Hong
(2013)> 50% cet== S22 AR A9 &
Edvls 2 F SohElco|t g2 717t 311.84

mg/g¥ 259.05 mg/glE Ut

Boo4n &L e

Table 1. Total polyphenol and total flavonoid
contents of the Litsea japonica fruit
and leaf extract

LJ fruit LJ leaf F-value
Total
polyphenol ~ 72.90 + 3.79 109.74 + 1.58 2.78""
(mg TAE/g)
Total
flavonoid 2323 + 1.07 60.52 + 2.05 2.63""
(mg RE/g)

All values are expressed as the mean + SD of triplicate
determinations (n=3).

"p<0.05, “"p<0.01: significantly different by Student’s
t—test between LJ fruit and LJ leaf

2. DPPH 2| A5
DPPHE °]&3t AA5ofs

AN
Mo
o
s

%

sk

WSO B HE HAS &5 RAIES Sl= W
oz gy o]&Hal QItkHu et al. 2004). 7t
AZUT gojet Q1o 552 ©]&3t DPPH =t
Z74%t Z3= Table 20 YUE
o 7RSS Gle] :&ES ©|-§7t DPPH
g 2452 0.125 mg/mL, 0.25 mg/mlL,
0.5 mg/mL, 1 mg/mL =14 10.89%,
20.46%, 38.35%, 64.75%= HYEHHSI2H, 50%
o] gtz &A% #Q [Csox 73+ A3, 7hut
AZUYE dull= 0.74 mg/mLE YeRith 7hat
AZUF d°] 552 o83 DPPH =HZ &
52 0.125 mg/mL, 0.25 mg/mL, 0.5
mg/mL, 1 mg/mL SENA 21.34%, 35.19%,
64.73%, 85.51%%F HEIHI 2™, 50%2] 2tHZ
2759 #Ql ICsox TRt 23, 7HHAEUT <
< 0.48 mg/mLE YEY 7HMHAZUE 19
DPPH 2z &A5o] 7HFAZUE gufo] H]
o HoldZ ERlstlth. =URto] &dh= A
1 £&53 DPPH ICs 32 &7 23 0.89
mg/mLeE & AFet FARE ZAiE Hch
(Cha et al. 2018). T3t Endlicheria anomala
(Nees) MezE ©l-83to] 5743t DPPH ICso gk
1.42 ug/mLE & =&} thh & ZJo|F Hlrh
(Jin et al. 2013).

Table 2. DPPH radical-scavenging activity of the Litsea japonica fruit and leaf extract

DPPH radical scavenging activity (%)

; F-value
Concentration 0.125 0.250 0.500 1.000

(mg/mL)

LJ fruit 10.89 + 111 2046 + 093" 3835 + 348 6475 = 3.47° 256.00""
L] leaf 2134 + 090° 3519 + 0365 6473 £ 1.10° 8551 * 1.79¢ 1864.00™""

Data are the mean + SD of triplicate experiments (n=3). Means with the different letters (a—f) within the same
row are significantly different at p<0.05, according to a Duncan’s multiple range test.

"p<0.05, “"p<0.01
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3. ABTS' 2|t 475

ABTS %o]2 AA52 ABTS 247} potassium
persulfate®] ¥-gol 95 A4/dH ABTS ¥ol

o] F&&9 st osf| A|AEE AZ ol
gt SAdbolth & A+ A, 7HHEUR &
ujo] 2EES o83t ABTS' #Hd &AL
0.125 mg/mL, 0.25 mg/mL, 0.5 mg/mL, 1
mg/mL &=olA 242+ 23.63%, 45.46%, 77.89%,
97.41%% UetHigleH, 50%2] 2oz &A52
2Rl ICspe 0.30 mg/mLE YEFT 71
7 9 FEES o83t ABTS" #dZ &aAs2
0.125 mg/mL, 0.25 mg/mL, 0.5 mg/mL, 1
mg/mL &sZoA 34.13%, 60.90%, 94.60%,
97.45%% YERHI o, 50%2] 2rjd 47%9]
el 1Cso 138 7‘%4 0.23 mg/mLE YERh
2 23g 7WHEUE o] 7E U Al
of H]sj ABTS" &z &750] 48 gRlst
At

4. Reducing power 24

UYL A7} Fe¥'oll 45 Fofsto]
g FESIAFICZHN Fer'E UElE A o
g3ty o 2 g o]8%ItHwang & Thi 2014).
7RAZUE el 9 $559] reducing power
574 A= Table 49 2t} 71AZUE G
9] 2EES o83t 700 nmollA &3 Ty
2 0.125 mg/mlL, 0.25 mg/mL, 0.5 mg/mL, 1
mg/mL, 2 mg/mL &=°A 2z} 0.05, 0.08,
0.27, 0351, 0.92 YEFITh 7HhAZU Sl
3H18e 0.125 mg/mL, 0.25 mg/mL, 0.5
mg/mL, 1 mg/mL, 2 mg/mL x4 2z
0.05, 0.09, 0.27, 0.73, 1.49 Yehgtt}. 7haH
U g} o F5E UYL sE oEHe
2 F7Fstlon, 7HfE U o] dufjo] Hisy
Hold A& & & Uk

Table 3. ABTS" radical-scavenging activity of Litsea japonica fruit and leaf extract

ABTS™ radical scavenging activity (%)
; F-value
Concentration 0.125 0.250 0.500 1.000
(mg/mL)
LJ fruit 23.63 * 0.96" 4546 + 0.26°  77.89 + 0.54°  97.41 + 0.108 10,011.00""
L] leaf 34.13 + 0.45° 60.90 = 1.15¢  94.60 + 0.70°  97.45 % 0.01® 5,390.00"""

Data are the mean +

SD of triplicate experiments (n=3). Means with the different letters (a—f) within the same

row are significantly different at p<0.05 according to a Duncan’s multiple range test.

"p<0.05, “"p<0.01

Table 4. Reducing power of the Litsea japonica fruit and leaf extract

(Absorbance at 700nm)

Reducing power

i F-val
Concentration 0.125 0.250 0.500 1.000 2.000 vame
(mg/mL)

L] fruit 0.05 + 0.01° 0.08 + 0.04* 0.27 + 0.0.1> 051 + 0.02° 0.92 + 0.06° 32430
L] leaf 0.05 £ 0.01*° 0.09 + 0.01* 0.27 + 0.12° 0.73 £ 0.02¢ 149 + 0.02°  380.00""

Data are the mean + SD of triplicate experiments (n=3). Means with the different letters (a—f) within the same

row are significantly different at p<0.05 according to a Duncan’s multiple range test.

*p<0.05, “"p<0.01



TORIZUT S0 of shtet &y S HMIE SAAM =it W 371

5. FRAP 24 6. VIOHEBLE F0iR o FES0| RLUAAHE
FRAPS SHISHEZ] 93] ferric 2,4,6- o {¥0il O|Xl= B
tripyridyl-striazine[Fe(II)-TPIZ]& ferrous 2, 7HAEYR duet o FEE0] UA et

4,6-tripyridyls-triazine[Fe(I)-TPIZ] &3&EZ A|3EQ1 MCF-73F HCC38 A|2z9] /g4 o] u|X]+=
SHlEE PR o o R Akt 40 BF= MTS assays &9l St on 1 At
4z o]85 1 IthBenzie & Strain 1996). 77} + Table 63} 70 YeHA. A =0
AU guieh o 589 FRAP 4 7THHAZGE @] FEE 0.025 g/mL, 0.05
Table 59 Zt} 7HIAZEUE 9o 225 1.0 mg/mL, 0.1 mg/mL ¥ 0.2 mg/mL& 24A7F
mg/mL 5Zol|4 FRAP &4Z =43 23, 7t T 48A17F B3t AEolde B dAIEY A%
AU Gl 24.95 uM, 7S 2 o] FA et Fto Hlsl FojH o AA|E= At
55.44 uMOE 7HHZUE S19] FRAP &4J°] £ UErigith 18y 7AEUE o FEE9
8o E ¢ E3Z ¥ 4 S8tk Hong A= o B 9A 2aE UEA ok
(2013)9] Aol =W 50% oeheE FE3 4 sttt & A+ ANE EYE 77}“]"74%"}—‘?
PR 9] FRAP 42 1.70 mg/go2 Ugt  FEE°| ZIHAEUT @ FE=00 vs) w2

U & AL} Aol Hirh FAEE avE YEWIE A g W}”}HQL}

2 Q) #2850 PAE 4L oA AdHeS

#9, Ji?l

Table 5. Ferric reducing antioxidant power of the Litsea japonica fruit and leaf extract
(FeSO.TH,0O eq uM)
LJ fruit L] leaf F-value
Ferric reducing antioxidant power 2495 + 0.60 55.44 + 276 6.24"7"

All values are expressed as the mean * SD of triplicate determinations (n=3).

"p<0.05, “"p<0.01; significantly different according to a Student’s t—test between LJ fruit and L] leaf

Table 6. Effect of the Litsea japonica fruit and leaf extract on the proliferation of MCF-7 breast
cancer cells for 24 and 48 h according to an MTS assay

MCF-7 cell proliferation (24 h)

(Cr;’;f;r;f)mon 0 0.025 0.05 0.1 0.2 Frvalue

L] fruit 100.00 + 3.16° 7682 + 1.64° 5561 + 0.25° 3997 + 156" 20.88 + 0.86* 902.19°

L] leaf 100.00 + 633 100.68 + 2.86 10650 + 6.72 10679 + 6.18 113.37 + 11.70  1.65%S
MCF-7 cell proliferation (48 h)

(Cr;’;;;r;f)mon 0 0.025 0.05 0.1 0.2 Frvalue

L fruit 100.00 + 9.32¢  75.19+ 5.18 33.88 + 0.25° 39.97 + 239  9.61 + 040" 177.24"

L] leaf 100.00 + 531 103.61 + 10.14 11397 + 2.81 113.74 + 342 11351 + 486  3.82\5

Data are the mean + SD of triplicate experiments (n=3). Means with the different letters (a—f) within the same
row are significantly different at p<0.05 according to a Duncan’s multiple range test.
N.S, non-significant, ‘p<0.05
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Table 7. Effect of Litsea japonica fruit and leaf extract on the proliferation of HCC38 breast cancer
cells for 24 and 48 h according to an MTS assay

HCC38 cell proliferation (24 h)

(Crz;/c:;)m“‘m 0 0.025 0.05 0.1 0.2 Frvalue

1J fruit 10000 + 6.41° 7436 + 161° 4458 = 352° 3198 + 0.61° 3242 + 031° 23419

1) leaf 100.00 + 214 97.98 + 801 10330 = 447 11354 + 492 11726 + 1259 400
HCC38 cell proliferation (48 h)

(Crz;/c:;)m“‘m 0 0.025 0.05 0.1 0.2 Frvalue

1J fruit 100.00 + 7.52° 62.86 + 261, 2646 + 428 1816 + 057 2129 =+ 192 217.52°

1) leaf 100.00 + 1093 9552 + 1202 98.68 + 1623 10572 + 10.72 109.59 + 1455  0.56%°

Data are the mean + SD of triplicate experiments (n=3). Means with the different letters (a—f) within the same
row are significantly different at p<0.05 according to a Duncan’s multiple range test.

N.S, non-significant, "p<0.05

Uieho] @ ol me AelE R g
o WRT o2 Mg,

ol
=

V. 8°Fr 9 A&

X

pu—

o] ==12

A FEEZ O
01‘%’

A= 7B et
&sto] & EFtHkolE % F EdH
DPPH, ABTS" assay, reducing power ¥ FRAP
B2 0|83t free radical 2752 4511,
AA T FHFAAZQ] MCF-72F HCC38 Al&E
FE olgsto] 7HIAZUE dufet o FEE A
gof ofsf FEEE e Al %’—‘4 A
H| 2= Fo Boto] At & A
7HAZEULE dofe] & STt 0|t o U
Eevs =k 27t 23.23 mg RE/g, 72.90

mg TAE/g]9lom 7HAZUT o] 5 Zatn
60.52

ol g% 9 & E9uls e 44

mg RE/g, 109.74 mg TAE/gZ 7ItHAZUYE

QoA FoJH o2 w2 FAE HEMSIT. 7t

:Hﬁ‘%—r duf 3&E2°] DPPH 9} ABTS" assay
0]-83t ICso= 22+ 0.74 mg/mLe} 0.3 mg/

R

rﬂ}F
ok

=z =
T=

Z¥7} 0.48 mg/mLe} 0.23 mg/ngi 7z

- GuiEn Qlo] Hot o3t itst avns
YEFH AT Reducing power®t FRAP &<
A 23, 7mtEuE duiEn: o FEE0]
Hot e=sioint. 7mtAZuT avier o 5=
(0.025, 0.05. 0.1, 0.2 mg/mL)& ©]&3}o]
MCF-72F HCC38 R A ZEFollA Al S4]9]
x| 3RS BA%t A3} rlutgRuE 9l of
A|Z 2] Ao FF= vIR[A] Fshe vHE 7Hnt
ZU g FEE0] AR SA2 JAIsk=
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