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Physiological Activities of Cudrania tricuspidata Extracts (Part I)
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macrophage(RAW 264.7 cell), melanoma cell(B16-F10 cell), fibroblast cell(CCD-986sk cell), lung carcinoma cell(A549
cell) 5o 4L AAS AN AEEHS etk 242tz DPPH (di(phenyl)- (2,4,6-trinitropheny)
iminoazanium)E 24T 4= = B2 w5 Hluwg A3}, oy} Bl FEEE I9a 9] ogEEeEol
e BaEs v Arge arshs SR} o S Aew Ui

Abstract  Cudrania tricuspidata has been used for a long time as a traditional herb medicine in Korea nad
China. This paper has shown the experimental results about the physiological activities of water-, ethanol-, ethyl
acetate-soluble fractions from ethanolic extracts of leaves, stems and roots of Cudrania tricuspidata. The effects
of these fractions on the growth of various cells have exhibited that the ethyl acetate fractions from leaves,
stems and roots inhibited significantly the growths of macrophage(RAW 264.7 cell), melanoma cell(B16-F10
cell), fibroblast cell(CCD-986sk cell), and lung carcinoma cell(A549 cell). The water and ethanol fractions of
leaves and ethanol fraction of stems demonstrated better antioxidant activities scavenging radicals than other
fractions when compared with the concentrations of different fractions for scavenging free radical DPPH
(di(phenyl)-(2,4,6-trinitrophenyl) iminoazanium).
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2.1.2 A2t

Lipopolysaccharide(LPS), dimethyl sulfoxide (DMSO),
di(phenyl)-(2,4,6-trinitrophenyl)
27,7 " -dichlorofluorescin diacetate (DCF-DA):= Sigma
AK(Saint Louis, USA)oJ| 4], Dulbecco's Modified Eagle's
Medium(DMEM), Fetal Bovine Serum(FBS), Penicillin 2!
Streptomycin HycloneA{Logan, Ut, USA)ojA], Cell
viability assay kit Daeillab seviceAHSeoul, Korea)o]A]
Srshc

iminoazanium (DPPH),

2.1.3 717]
B Alslo] AR8-E 7]7]= ELISA reader (Molecular
Devices, U.S.A)2} Flow cytometry system(BD Biosciences

immunocytometry systems, U.S.A.) 52 ©o|-&35}%ch
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53]9] oflehe-g 75kl 80 TOlA] 3ATHERE B Et
% ofaA2 clmsleith. ool 40 ~ SOTA] 2ot
5510 ofehe g 717t 04 g 53 g 131 g AT

. Bl Alx(Fig. 1]

TR ZF 91 ofjghg: oo sulf Haj o] 24t
AL 7IRE A2l 347 B FET F ol st
L A 718-E8S 40 ~ 50TCoflA As=sto]
Z17ke] 2Atold EEE(EA fr)2 26 g, 3 g, 49 g& A3
o} zAtol o) =x|gh= Z2ko] Zhate] Suj F1]9] o
EES 71 & A2olA] 3XZE BHRSES & ofdfsle]
B oflghE 7HEEEE 40 ~ 50Tl As53to] 24
Zko] ofghZ S E(EOH fr.)& 21 g, 18 g, 29 g& ¥
o). oghgo] =] s 242 hatof] suff Rujo] F&
5 7IehL AeolA & FET F oiste] 42 F
B2 7l 838 40 ~ 50CoA Hssle] 242ke) B
=W fr)& 47 g, 32 g 53 g& AUt

ok ARy F7F AR 2A

id

=
AT 9, E71, e &, g, A
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5318 7}7k0] 100 mg DMSO 10 mlof =<1 %, 0.2 /m
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Cudrania cuspidata

Extracted with EtCOH, 3x Svol
evaporatet
EtOH ex.
Extracted with EtOAc, 3x Svol
| filtered
EA fr. Residue
Extracted with EtOH, 3x Svol
I filtered
EtOH fr. Residue
Extracted with COW, Svol
filtered
DW fr.

[Fig. 1] Scheme of Solvent Fractionation
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7}. RAW 264.7 cells

RAW 264.7 cells-& 96 well plates©]| 10* cells/well 2
Bsto] 24412 B i B B, A2te) $28S 4%
SRR Aejsio] 24410 B wlgelsAch. Wl . 10
ul®] WST solution2 7]t & CO2 vjF7] 37T, 5%
COOllA} 304 WhE- AJX1 2, 450 nmoj|A] F3:=2] 3}
£ 24s1] tjzzol gt AE AEES WEEE X

A5,

L} B16-F10 cells

B16-F10 cells-2 96 well plateso]] 10° cells/well 2 3=
sfol 48417t Bk Wjo) B ¥, 247k0] 2B A% B
=R Aalsto] 24A17F Bt wiFstTt vieF &, 10 ul
9] WST solution2 A7}gF & CO2 k7] (37C, 5%
COOllA] 304 WhE- AlX1 =, 450 nmoj|A] Fg&= 2] 3}
g 24sie] agol et AE AERS uEeR B

Al

t}. CCD-986sk cells

CCD-986sk cells2 96 well plateso]| 10* cells/well &
Bsho] 240\7F Bk WjoF B -, A2}] 22BS 242
BEEe Hejste] 244170 B stk WF 7, 10
ul®] WST solution H7}3F & CO2 k7] (37T, 5%
COy)oll Al 304 ¥H-g AlX] &, 450 nmoj|A] S8 = 0] ¥3}
& &sto] dizae] g Al E2gS HEEE 1

A5

2} A549 cells

A549 cells2- 96 well plateso]] 2X10° cells/well 2 H3=
sto] 244]7F Bt vk & &, Ao E2ES 4§
LR Aejste] 24A17F Fb wekstglnh wieF =, 10 ul
9] WST solutions H7}gF & CO2 Hj¥~7] (37C, 5%
CO)ollA] 305 9hg AIZ1 F, 450 nmof| A FFEo] 3}
£ Z2Hslo] gy st AE Q=SS HWESE B

A5

2.2.3 DPPHA7{s &4
Aged 47 Y AR eHgE Ageiz
DPPH (di(phenyl)-(2,4,6-trinitrophenyl) iminoazanium)E
ARESlE o2 ofgkeo] §3i4]%] 0.2 mMe] DPPH
o 150 ule} Ztzre] E&& (25, 50, 100, 200 ug/ml)
100 ul S 2z} Z3hskal, 37TCoflA 301t Hhg- AlZ
T, 517 nmo A S-S SASIGI tlR2a AR
Al S-S 991em, DPPH goitf4l ofe&s ¥

S|

=

oAtk Afattid 27188 oflo] Aloj uhe}

- (o) FYE - AR WFRY FHE)
- Hze] BB x 100

2.2.4 MELH ROSMN =X

Raw 264.7 A|3E Yol 4] reactive oxygen species (ROS)
£ =43}7] 9s}ed 27,7 -dichlorofluorescin diacetate
(DCF-DA)E 0]-83}3it} 12 well plateo]] Raw 264.7 Al
EE2 1.5¢10° cells/wello] E|7] Eal9ct 24A7F E91
HiQF &k &, of7|e)] LPS W Zbzke] 2&ES 10 - 100
pg/nte] FER 2t2ke] wello] 7fst %, 2417 F9E 3
7T, 5% CO, HigF7]oll Al Bkt & 1,200 rpmoflA} S+
7 gaRe) stk Q4ie B AEE ke
PBSE 23] A|H3t & DCE-DA 10 pMo| E|=2 H7}ls}
of 155 E<F ol Aeel Aeolx] AAsisich. A4 ¥
24719 PBSEZ o] 1200 pmollA] 557F U4 elst of
& A5 AASKL Th PBS 400 wE G417 A
3 BA7] (Flow cytometer, Becton Dickinson, Franklin
Lakes, NJ USA)E ©]-§3t0] FF7 =9 Al7]of o2 ¥
3= EA5kTh

2,25 Mdae| SAHRXzE

M54, DPPH 2745 574, AIZW ROSAE ¥
S RE A% Ay SPSS 11.02] unpaired student's
T-testS ARR5}o] BA A 2] 3192 P<0.05, P<0.01 !
P<0.001 oAl F-o43E& A4k
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3. Zdn} 2 JE 50 ug/mle] F==2 A3}t
3.1 MEEMASZD} 3.1.2 B16-F10 cells
3.1.1 RAW 264.7 cells Murine melanoma cell?] RB16-F10 Ao 4] 91, &

Murine macrophage"] RAW 264.7 /\ﬂ_—‘TE—;f—Oﬂk] Q_I = 7]a e 7~|}'7~|]'-4 = oﬂ%—%, oﬂ%]o]—/\ﬂeﬂ ]E ‘71“%0] }‘ﬂ
71 el 224e] %, olet, AHolAoL= a5 4 2ol wiAle 9YE S A} Fig 33 IS 2
Zol vt G SYT A3} Fig 29p g Amg AT AT AE AEEE 100%2 S
Uehislel, degel A AEES 0%z shotg uf, A2 FEEE 10100 ugmis] 5ol 80% ol
Z}7k0] 2ZE2 10-100 ug/mle] EE|A 90% o)Ak M gEES JeERl=t, ¢, E71, 29 ofdobA
HE YE8e Uepgled, o) ogopielols g HI°1E FEEU 100 ugmle] gieolf dms Aol et

20k 100 ugmle] FEolA AEEAo] tperba 10ap AT 107 50 ugimle] i At

|

Cell viability (%)

Leaf Leaf Leaf Stem Stem Stem Root Root Root
-DW -EtOH -EA -DW -EtOH -EA -DW -EtOH -EA

[Fig. 2] Effect of Each Extract on the Cell Viability of RAW 264.7 Cells

Cells were treated with 10-100 ug/ml of each extract for 24 hr. Cell viability was determined using the WST assay.
The results are expressed as meantSD from three independent experiments. Statistical significance is based on the
difference when compared with only cells.
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[Fig. 3] Effect of Each Extract on the Cell Viability of B16-F10 Cells

Cells were treated with 10-100 ug/ml of each extract for 24 hr. Cell viability was determined using the WST assay.
The results are expressed as mean*=SD from three independent experiments. Statistical significance is based on the
difference when compared with only cells.
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3.1.3 CCD-986sk cells 2 ds g% 73?% Table 13} -2 A5 YE}
Human skin fibroblast cell9] CCD-986sk A|3E320]|4] Walck izt Alx 2 100%=2 39S off, &

1, &7, Bel 747k &, oehg, oldotAHo|E &
Bo| Aol nAle IFE SHT ﬁf} Fig 49} 7re
AIE et 2o Al AEES 100%E oF
¥ ), Zzke] 2EE-S 10-100 ug/mlo)| 1-1501]/\1 84%
olAre] Az =L el 9=t £7]9 oldoAHE]
O|E FZ&ET 100 ug/mlo] sEol|A] AlEEA] o] YERY
A 107} 50 ug/mle] s==2 A5k ch

He

3.1.4 A549 cells
Human lung carcinoma cell@] A549 cellso|A4] &, £7],

o &, oEE, oEoE0lE FEEol YAl

160
140
12

(=]

1

&
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Cell viability in CCD-986sk cells (%)
¥} [+-]
S S

Leaf
-DW

Leaf
-EtOH

Leaf
-EA

Only

cells

Stem
-DW

200 ug/mu ELo| A% 85%
1*04 *ﬂi AEES ‘%Ehﬁi’iiur ootAlE|o|E &=
254k 50, 100, 200 ug/mle] SOl A 25%, 54%, 76%2]
A254E Uetdllth £719 oflghs F=&5-2 200 ug/ml
9] FEOME AlEZEgo] UehA] ghgted, 3 "
oMAEI0]E F&E-2 50, 100, 200 ug/mle] HEo|A Z+
7+ 25%, 54%, 76%2} 0%, 45%, 89%2] A|EZ=4-S el
Wk 2] & 552 200 ug/mlf] oA = A=
go] UehtA] ghgkon, ekt odotAlglolE &
E2 50, 100, 200 ug/mle] oA ZHz 17%, 17%,
20%2} 10%, 15%, 33%2] AEZ=AS Yepdch

DI||IIII|II|III|I|II
100 | 10 1 100
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Root
-EA

Stem
-EtOH

Stem
-EA

Root
-DW

Root
-EtCH

[Fig. 4] Effect of Each Extract on the Cell Viability of CCD-986sk Cells
Cells were treated with 10-100 ug/ml of each extract for 24 hr. Cell viability was determined using the WST assay.
The results are expressed as mean+SD from three independent experiments. Statistical significance is based on the

difference when compared with only cells.

[Table 1] Effect of Each Extract on the Cell Viability of A549 Cells

Groups Conc.(ug/ml) DW(%) EtOH(%) EA(%)
50 1172 + 4.6 103.7 £19.7 759 + 04
Leaf 100 107.0 +15.0 87.7 + 7.9 461 = 127
200 106.3 + 0.4 86.4 +10.9 243 + 207
50 759 + 04" 199.9 + 2.3 111.3 *11.8
Stem 100 46.1 + 127 1003 +12.5 55.9 +17.0
200 243 £ 20" 1105 +11.6 115 + 547
50 1425 + 7.6 833 + 7.0 90.8 + 9.2
Root 100 141.6 +14.1 83.3 +12.0 85.6 + 4.3
200 138.8 + 7.4 803 + 6.6 672 +12.2

Cells were treated with 50-200 ug/ml of each extract for 24 hr. Cell viability was determined using the WST assay. The results
are expressed as mean+=SD from three independent experiments. Statistical significance is based on the difference when compared

with only cells (*P<0.05, **P< 0.01, ***P< 0.001).
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o] AET vAZHA] 2 AU SRR A 73t A3}, Table 29 22 Aits YESlth =
224 JEs52 EulsAigE, & flavonoid %4 002 Hoks uf, 99 & FZE-2 25-200 ug/ml9]
S24 EAel AELS flavonone, flavonol, flavonol LA 11%, 15%, 23%, 43%, oer2 =EEL 5%,
glycoside, flavonone glycoside, xanthone 5 ©]CH13]. 9] 12%, 20%, 24%, ogolAH|o|E= 10%, 17%, 29%,
£ A& £ flavonol, xanthone 5¢] tumor cellE°] tjj3l 37%2] AASS HArk &#7]|9 & FEEL 25-200
AlZEA TS JEPHTE [14-16]. FARURES d3E ugmlo] S|4 1%, 6%, 10%, 15%, Jehe 2EES
2 223 25T A5 FEE M =2 A 8%, 13%, 23%, 29%, o|HOIAHI0|E F&E-2 1%, 3%,
FE wol Fu APATITG Rejuuol ofFolEl 6% 10%e] £A%S Horh B, B0 B FEEe
O|EFEZEC] 7P EAS NESEE Kotk d+2 10%, 13%, 19%, 41%, ogh& FE5-2 17%, 22%, 25%,
142 TRATicke 2 Aol Qnele] ofdotdEl  54%, ofEebHlEllE 2EEE 10%, 1%, 12%, 28%¢)
olmaEEol Y B NEEARTE B AL 22 4A5E B

A

o AN

Hejol Ero] AolsAnt FH o AATte] dut
A& A5 5 Siok o A Ao et £ERE 3.2.2 ROS Myoix| Sut
=9 NEZ2EGHEY Aol EYFE2EFY 249 RAW 264.7 AEZo||A 9, Z7], ®alo] Z oetL,
Zpolo} olof w2 A|Eo| RIZFAe] Ajo|2 ThehElr. odopAElo]|E & o] ROS A7 Aol v]l= FF
< &7k A3}, Table 33} 22 A5 vepbfiqlck dix
3.2 gitstad A 78 10002 HoFe wl, ARl vls) 3.48) =715k
3.21 DPPH A7 S3} i, £7)9) B 2EET B9 ouks 557 o

ol 7], malo] 2 ofer, oeopgolE 2xr  HOMEHCIE FEE2 A3t 719 glglou, oo ot

)
Q ==Xl

25-200 ug/ml®] &=l 4] DPPH £7%0] njx|t odgke & TEa< 103} 100 ug/mle] sR=ofA 10%2}F 17%, o

[Table 2] DPPH Fee Radical Scavenging Activity of Each Extract

Groups Conc.(ug/ml) DW(%) EtOH(%) EA(%)
25 106 + 1.2 54 +23 99 + 19
£ 50 15.1 £ 1.9 120 £ 42 172 £ 1.3
Lea 100 234 + 44 200 + 8.6 289 + 1.9
200 432 + 2.7 243 + 64 373 £ 19
25 1.1 £ 2.8 75 £ 1.0 09 + 13
50 62 + 0.6 129 = 1.7 29 £ 05

Stem
100 99 £ 1.6 234 + 22 56 £ 0.8
200 151 + 52 293 + 4.7 96 = 1.1
25 102 + 04 16.8 = 2.6 98 + 55
Root 50 134 £ 0.5 21.8 + 4.0 10.8 £ 9.2
100 18.5 £ 0.5 247 + 22 12.1 £ 52
200 41.1 £ 0.5 54.1 £ 5.1 282 + 1.3

Extracts were incubated with DPPH solution at 37C for 30 mins. Activities were determined by measurement of absorbance at
517 nm. The results are expressed as meantSD from three independent experiments. Statistical significance is based on the
difference when compared with 0 ug/ml.

[Table 3] Effect of Each Extract on ROS Production in RAW 264.7 cells

Groups Conc.(ug/ml) DW(%) EtOH(%) EA(%)
10 966 = 8.1 80.8 +12.8 930 +146
Leaf 100 101.4 £10.0 82.9 + 49" 82.5 +15.8
sem 10 1239 171 1167 £11.4 999 +13.6
100 1122 +11.5 862 +18.9 75.0 +20.8
Root 10 904 t 7.4 1089 = 038 1371 = 95
100 1052 + 2.2 96.1 + 4.4 2469 +28.3

Raw 264.7 cells were stimulated with LPS(1 pg/mf) and treated with 10-100 wg/ml of each extract for 24 hrs. The ROS production
was analysed following incubation with DCFH-DA by flow cytometry. The results are presented by the mean+SD from three
independent experiments. Statistical significance is based on the difference when compared with control (*P<0.05).
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FAZUT FE2=9 A2 2HANE)

HolA|glo]E &5 1037} 50 ug/ml] SwolA] 242t 7%
& 17%, E719] ollgkg 253 oldoMHlolE FE&
100 ug/ml9] FEo AL 14%9} 25%, We] & 2Z5 10
ug/mlé] FofA= 10%2] 44 AlsS Btk

ROS= AJ3Le] /el &45 Fof A At
2F Asl W AR =gtk dut
ROS|| A2E Fofgko24 ROSO| WS HaAlA
ROSO| ofgh A|zof 4leba] &Aks WAIRITH1S,19].
ROSO| F<2l DPPHO| XAHS 3948}o] non-radical
DPPHE WIZHA7|= @ibshsele Y3 27|79 +=
of FEFE FEEHEY & AoE YEhth ole
ds] FodE R AE Ee ReEE FEE A
B2 T % FY Aoz 7|e Aer wekH):
Aol A o] ROSAYAO tiEh AT FE=
of Al avts vt Aoz yeERgTh ROSAA |
A= o= A= st} o thAAES] o
Aol A @atab el 7)se] YR EA X3t Aer
ke

2
|o
fu
]
o
i_l“
£

4. A8

TAE 2z 7216 E71, bl o 2 8,
ok, Aot 0|E) EH =52 A5, Fatetol

A, FRAEHFO 9, 7] 9 e 72+ 2o gt
og ofLolHlHlolE, ofee, R4S o83t
i els aisto] Ex|EE] ZHRLE o ZobA|E|o]
, e, EREES Axskch

£, murine macrophage?] RAW 264.7 cell o] tjgt
AE S4S 7 el AEAZE] o] o
oM Ho|E BEEL 50 ug/mle] %X o]lol|A 1a]
UM A= 100 ug/ml o]t A Mlz5/dE UepA] ¢ksk
c}.

AR, murine melanoma cell?l B16-F10 cell of tf3dk
M =42 7 B9/ 8E AlZgESo] o &7],
2] 9] ofdobA|E|o|E EelEES 50 ugmlé] = o]s}
oA ZL2|al YHAl= 100 ug/ml o|stolA] Alz=E4S
eRpA et

Y], human skin fibroblast cell?] CCD-986sk cell |
ek Mz 542 7 F9EEE MEgES] &7
9] oA HO|E £EE-2 50 ug/ml] FE o]stofA]
22)31 LholA 100 ugml ofs}ol A AEEAE b
A ggsket.

CIAA, human lung carcinoma cellQl A549 cell9] AY

jm oo o

&l
=)
.
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oA aakE ST A Y odotAHo| B E
Lol A §oA E(+*+*P<0.001) A ETE
i, E719] EREE el £7]9] ofdoMH]
O|ERFEA 594 U(**P<0.01) AAEIE e}
Wolek 2o #ele] ofdopAEo|ERelEe] 100
ug/ml7} 200 ug/ml ZefoflA] 948 U=(*P<0.05) A
IS el
oAAA, Fitet avke] Afettd DPPH &758 &
gt A3, 9lo] EEelE 200 ug/ml, 2o EREE
200 ug/mloflA] 40%0]/F0] A7 aute} He]o] ofghei
2 200 ug/ml A 2ol A 50%0]/3e] A AIE LERY
Atk T12]al RAW 264.7 A|:230]419] ROSAA A
ks BelEs B AR avE UEhiA] ot
o}

9 AFATE Sl FAEUTY Y, £7], B 9
Elo}A|E| 0] E32EE0] macrophage, melanoma cell, skin
fibroblast cell, lung carcinoma cell 52| 43S & *|5H|
AAoh= AlZ5HE Ueten, AU olat B
29l &, oeEFEEe] Hrids 2Aste Fatetazt
7 Uehgth B Qs Bgg gre g A&29 dA3S
Bl FAEUTO] AE, 2ok, SPE 5 ThdRt 2okl
o] 279 §-87HsEE = %

ox I
o
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