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ABSTRACT

Anti-tumor Metastatic Effect and Activation of Innate Immunity by Extract
of Mori Radicis Cortex

Jae-Hyuk Jeong, Jin-Moo Lee, Chang—Hoon Lee,
Jung-Hoon Cho, Jun-Bock Jang, Kyung-Sub Lee
Dept. of Oriental Gynecology, college of Oriental Medicine, Kyung Hee Univ.

Purpose: This study was carried out to investigate the anti—tumor metastasis
effect and activation of innate immunity by extracts of Mori radicis cortex.

Methods: Anti-tumor metastatic experiment was conducted in vitro and in
vivo by using colon 26-M3.1 carcinoma cell, L5178Y-R lymphoma cell and Hela
cell. To observe the activation of innate immunity by extracts of Mori radicis
cortex, we estimated IL-6, IL-10, IL-12, TNF-a from peritoneal macrophages.
And we evaluated the activation of NK cell by using anti—asialo-GMI1 serum.

Results: We found that the administration of Mori radicis cortex extracts
significantly inhibited tumor metastasis. In an in vitro cytotoxicity analysis, Mori
radicis cortex affected tumor cell growth above specific concentration. Mori
radicis cortex also stimulated peritoneal macrophage, which was followed by the
production of various cytokines such as IL-6, IL-10, IL-12, TNF-a. The
depletion of NK cells by anti—asialo GM1 serum partly abolished the inhibitory
effect of Mori radicis cortex on tumor metastasis.

Conclusion: Mori radicis cortex appears to have considerable activity on the
anti-metastasis by activation of innate immunity.

Key Words: Mori radicis cortex, anti-tumor metastasis, innate immunity

DANAHEES) : MSA| ST 7|5 1817 Zalolzdl shbwel Solnf

3} 02-958-9162 o|M|& : junbock@hanmail.net

31



o
> B2
ggﬁ
R
TR
T

ft
2

N lo
P2
r T o
dr oo M
o >
o LAy
> olo
)
oo
o
> |0 N
» e
gl
2 o
pih

&

pass

fr Iy

2t oo
s

oo ™ opE oo 1o 2N o
>
o
o
oo S 1
i)
)
=2 9
R0
Lo od
o =
&Eﬁ
o 2
2 T
X 9

N oo fo ot jo S of
2 oo
|o
fru
>
>,

_O‘E
N
S
o
e
Y
= 3
-
o 2
i
o H
=
%

e BT 7&«%5@&
asol deom? Ao e
‘I{%EF'E%/\‘E, W, b, Bk, W

wReEr a9 el kB AASNY L%

S ANAFIL FIKkFES T8 HE o

Aste adst JdoH?. FEage GAE
o W A7V AEEA o3 ¢
AZY 2 A ado] W A7
AAT WY 759 43 E 53 4A
xo] F2 JAd g = ofA A A
T7F sl

olo MAt= Frfke A WY &4
stol o3k ok EzE ol s
MEL Aol A9 7 W) macrophage
ZHE FHE = cytokined &3t H
NK cell &35 ##sto FJg 23
£ Q9o washe Hold,

Io. % B
1. # H
D% M

St A EFEE-2q oA ER (BUF
7 Moraceae)dl &3 HERGA] F
U5 Morus alba L. 2 [\ Jikkayy <l
HAz" WEES HPLC (Methanol. 50C)
FE3t] tubeol] EF £ 45TelA
A FEFHOE AXRF FEFE (CW02-057)
T ste] ARE-SFA T
2) W W
A% 6-8F% < It BALB/c vk
E (F)TLHEISE (Seoul, Korea)ol
Al G ol AbEx ZF R Sy
skt A48 =3 AR (Samyang
Co. Ltd., Incheon, Korea)E A &F

o o Hﬂ

i, &&= 22T, % 50% 2 12417F
AR AT 2HHE AHAA 2E
Hag W2 GrF Fofste] FidE
2 AR AT
2. 7 &

D %

TEAZ] wFE 9T RPMI-1640
7} Eagle’s minimal essential medium
(o]3} EMEM) H XA, fetal bovine serum
(°]3} FBS), vitamin, non-essential amino
acid, L-glutamic acid % thioglycollate
52 GibcoAl (Carlsbad, CA, USA) A
T4t AREsEATH

2) ks A

Colon26-M3.1 carcinoma cell®] 8] &
75% FBS, vitamin, sodium pyruvate,
non-essential amino acid ¥ L-glutamine
o] ¥ EMEM ®iAE, L5178Y-R

32



The Journal of Oriental Obstetrics & Gynecology Vol.22 No.1 February 2009

lymphoma cells, HelLa cells %

macrophage?] B & 75% FBS7} -+
¥ RPMI-1640 Wi A& 717} o]-&3lH e
™ 5% CO., 95% H& % 37T wj
7] (Thermo, MA, USA)olA wjtslHd
}.

3) IEE; ER =g

e o] AW AEAE in vivo
oA F13st7] ¢J35te] 5vbele] BALB/c
F2e FZPHk FEFE 10, 50 2 250u8
13] AWFAL st om, hxadS &

|9 YRor AYAdFE A
Ab ST A AL 29 & A4 ow

g 2.7x10" cells®] colon26-M3.1
carcinoma MXFE mYo] AHu
A2 AEEAY HE 49 = 73
gHo R mg2E A A R
Z3}o] Bouin's £ A Hold

o
b Foe) 73

-

Jo 2 (o fo H
D e

==

e

ofN
$2 o2 mu Mr N

A

£ oo
ol
O

4) Bl o gk it
1x107/ml FEe) FHHNEE 96-well
plate®] Zt welloll 100p0® EF3+ F
L5178Y-R lymphoma cell2 10,000xg/ml
FE 49 IAHORE 0.6pg/m7HA] 34
sk g A9 100iE, colon26-M3.1
carcinoma cell® HelLa cell2 2,000ug/m{
SFE 3 IMHORE 82ug/m7HA] 34
3 Pl A 100wE 2z Hrska
297 v ekt wiF ks 2-4A12F A
o cell counting kit (Wako, Japan) &
NE welld 10pg/mb M7} 5, BEAE
7F AAkeE 874 formazan®] %S 450
moll A FFEE SAAOH, AEH
= AEE FH7IsHA o= iz

of theh WME& (%) 2 FAISHATH

P

5) Macrophageol] o 3+ %

(1) Macrophage®] x4

BALB/c ®}-$2=° 1% thioglycollate
£ Inl HZAFASEAL 39 Fo] B3 &9
oz A Al F, F7Fe]l RPMI-1640
Al 10mes FYsted B W AXE
(peritoneal exudative cells: ©]3} PEC)
£ R840 #38" PECE 24 well
culture plated] 15x10%m¢ ¥== %=F
st 7 &, 24 9 owsto
macrophageS plated] &l njj ke
o7 AHste RREA 2 AELE A
Ast Aot

(2) Macrophageoll t3F sz ME

1x10°/ml %% 2] macrophageZ 96-well
plate®] Z+ wellell 10008 EF3+ &
4,000pg/m¢E-E] 4u) B AAH o2 1.0pg/ml
7FA B A g e A 100wE A7t
shal 29 7F w Fat ek ik s 2-44]
2+ A9l cell counting kit (Wako, Japan)
LN welld 10pg/mé 7} 3 AEA
27t ALk 84 formazan® &
450mol A FFEE Qs eH, AE
=4 2= AEE HUMsHA &= dx
o gk WEE(%)E FASA

(3) Macrophage®] cytokines I

1x10°/m¢ %% 2] macrophageZ 96-well
plate®] Z+ welloll 10008 EF3+ &
250pg/mb -6 4l s]A o2 0.98ug/ml
7FA B A g e Ad 100uE A7t
shal 24X 7F v F, Wi A5 d s 3
Fotdeh v dsdel = wHld
interleukin (]38} IL)-6, IL-10, IL-12
2 TNF-a9] =42 Z} cytokined] ok
ELISA kit (Pharmingen, San Jose, CA,
USA)E AHgsted SA3stden, Z

7)
cytokines®] 2 Ztzte] digt xE3Ad

=

d

Ll

i

]




il
iy
&
10
>
g3
2

2

for
0z
I
2
1o
e
odt
2
fol
H

off thdste] Akttt

6) NK cell Bl % @ 29

20vt8] 9] BALB/c vF$-2E NK cell
AAZI HAALA zt2 100ty F
29l Wi ¥, NK cell AT T4
HE 3¢9d % 1dde] 508 A=
anti-asialo GM1 A& v} 50040

% 23] B3 FAFeAH NK cell Al
AdH HAAT vbe2 F 27 5ute
E FANRE AdYstq RmpK FE=E
250pgs 19 13 B FAF sfar, v
Y &Y WHoR AYAAT
A FAL Ak AHFAR 29 & 7
vk g 2.7x10 cells®] colon26-M3.1
carcinoma A|XFE | Hof %
AR HEFAT T 4Y &
gHog me2E A A F
1Z3ld Bouin's § oAl HolH F

aAsta FFe] A

i

>
4
i
A
O_Nu OE oL
QL ON & ‘lN' =
SRR R

RO

7) #at

AAZA T gk FA A= SPSS for
windows (version 12)& ©]&3t9 ¢ 2
g3 279 vl Student’s t-test
2 B39, p<o.05 oEkl BE &
o3 Ao 7 YL}

1. REK F2F ZAUA5FA 3 A
X o] oA
-2 oA colon26-M3.1 carcinoma
cell Ao Ao g AIHE Solr 7]
918 10, 50 H 250pge] R FEES
ol Ecjst Aw Adol® EFe] A4
+ 10pg, S0pg 2 250ugoll A 747} 28.0+8.9

N, 126467 2 138+7.17//=2 W=
85.0x11.57 o ®8] ¥ EAZOZ &
& (p<0.0l) T JA EHAE BAY
(Fig. 1).

120

100

80
80
40
i - i -
]

contral

No. of Tumor colonies

Dose(#gﬁmouse]

Fig. 1. Effect of intravenous administration
of Mori Radicis Cortex on lung metastasis
produced by i.v. inoculation of colon26
-M3.1 carcinoma cells.
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Fig. 2. Cytotoxic effect of Mori Radicis
Cortex on colon26-M3.1 carcinoma cell
in vitro.
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Fig. 3. Cytotoxic effect of Mori Radicis

Cortex on L5178Y-R lymphoma cell in
vitro.
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Fig. 4. Cytotoxic effect of Mori Radicis
Cortex on Hela cell in vitro.
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Fig. 5. Cytotoxic effect of Mori Radicis
Cortex on macrophage in vitro.
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Fig. 6. Production of IL-6 from peritoneal
macrophages stimulated by extracts from
Mori Radicis Cortex.
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Fig. 7. Production of IL-10 from
peritoneal macrophages stimulated by
extracts from Mori Radicis Cortex.
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Fig. 8. Production of IL-12 from

peritoneal macrophages stimulated by
extracts from Mori Radicis Cortex.
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Fig. 9. Production of TNF-a from

peritoneal macrophages stimulated by
extracts from Mori Radicis Cortex.
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Fig. 10. After depletion of NK cell with
anti—asialo GM1 serum, effects of
extracts from Mori Radicis Cortex on
tumor metasis were measured.

V. % %

sfoleh ofw Frt zHel wHFH
Az ARES AT = A Ho
A% AEST S7kete AHE o))
FoH. gk AAIH e wd o 10009
1§ AE] AMgEo] AMEA el 2
™, 6507 o] AME Az A A
%1Q~T34ﬂﬂﬁ+°UL%mA}
3 9 F 192 W o 129 wo] A
ool AElar, oF 69 53 ™ol ko g

lHU
o
o 9
o & oy
[

§].t‘ﬂ-o
o] 3lo

ro
ﬁ
L
10
fru
o[n rr

I g Y
g

N

—
O

-

ok
0o oN =
e e r_)L
by ot ko B .

- O N Ho -
1% o — )
L‘W‘i‘%
X
i—ﬂ‘_Eﬁ
o
x =
o o
¥
;r{r
ox, M 3
\(mlorlo
N
N
Y ol
- W
L

2

, Apoptosis =4 = A 7=
S 98 7HA AZE A JZEHo] A=
9,)1]:]’13).

shojslo A o] Qo] JiEe 1 3

Mo E g forr oo o H ok

K

x| M FolE F7b Jdedl. (HfE
KHEY o HEE TIPS g #
T, (HHE AR o REFTRiEH
B, RepREa®Ye 273 W =
F,  CGEIRIEY O TS A
KMo garare Rd8eE 5 44)7] o
HLE olul ol tha| st YRS
S & F ok m=I (THE)) o W
Nz L AN B A B IE L)
RO o HSTE L. WA, 4
LIRS, MhaE PR B ARSI, 4
ZHEY 5 FEEA g Add o
f At dSS ¢ F Utk
ABE WRMACE, REED, RS
2 S Y e WS AgEH,
Azole HEa™, K&, @ i
g et 5 kAl S o] g3t
He 7 5e B TE A2 FUA
M AF7E ZaalA o] FolA 1 Yk
M E EIERST FIAGHIES
Bl 2 K BEAR R A, T E UL 1R
S Aaste a7t AP Fikel o
] 2 Afrd dg73s &

X

AAZe] TNF-a9t IL-1 T A2kl

= A
7} TNF-a %—Q cytokine Aol FH K

2 5 e golge Y &
A

[
o FF Ao] oA AN Lo}

7
H7] Y3t colon26-M3.1 carcinoma
cell& ©] &3 vl A wdS 53
TYNEY & 5 HIE SAEAT

37



o4 HE 29 Ad 10, 50 2 250ug2]
£ FEES 47 13 A9 FoA3

=
A, 10, 50 B 250pgS] RE Tl
A oA e T Mol gA anEs

B, metA AESAdo] ot TS
oA & 3<1% macrophagett NK cell®]
dAASE Tk A AGA Y sl 9
gt T A BHARIAE Hotr Skt

Rk FEEY TEHNEE A
wl FATA 482417 3 cell counting= SF
A3} colon26-M3.1 carcinoma cell, I5178T-R
lymphoma cell @ Hela cell ©] zZ+Zt
222.2pg/ml, 156.3ug/ml L 222.2ug/ml o]
ste] FZolA 100%00 7172 M EZF4
E9E B ole T Ho] oA 4
oA freost avE Ued sxxRo
AFEANA AZEALS HEIHWER
K FEE AAY Az ogt a3
7F olds & 4 Ut

Z g7 AYAl vXe JEFS &
o}lH 7] ¢3&] macrophageo] W3t AEX =
d aNE golE Ay, 250pg/mlo]stell
A 100%01 7478 M EF2 S JERR L
oo mEbd A Wev)e 48] 9

DN
a1l
=]
&
~
=
550
s
ol

]_
]_

I ©

A e
o)
[
o
i
e
o

FE A cytokine

IL-62 BAIEZZ} @A AMAEZ &
33l == {FE38= cytokine, IL-102 T
A3 monocyte ¥ macrophage 5ol A
A= AEs FEFHEE sie
cytokine, IL-12= 32 macrophage°l A
AArEH ) NK cellS S48 A1AH %)
gl JojA FL83 TS Sh= cytokine
ot ik Fofoll 23 macrophage
o] IL-6, IL-10 ¥ IL-12 ¥HE #Z3

A3, 0.98ug/mbF-E 250pg/mb7HA] %
O] EZQI wHl F7HF #EHATH

TNF-a= 19417] Coley7} =& HHH|
otz WAg vhEo] FLaAE 2 F
2041710 &0 WAl FF T fA ol A
AAEE cytokinel 2 LdE Ht} o)
in vitro 3oy FEAPNA T
7t ZHEAGY. 2k dAe T
3 A3} 0.98ug/mF-E 625us/m7bA] F
TolEXQl TNF-a #4] 717 &2 5
AT

Macrophage©l| 41 ¢] IL-6, 10, 12
TNF-a #Hl= R 5o $=7F
7hstel whet EelEFe] Frtste AS
T AU FA AAAES &3, NK
celld &A4sl, FAFALY F71 T
AL B T FJTE ste= ol
cytokine & Z7t= & A 222 ¢
< oA F e A "HIAE &4
A ZIttE As ou|gth o] e}
Zx 1 % 7F macrophage] 41 9] cytokine &
H Z71E a3 A" H9AE &85

e FEo] $FTL T & ALk

i

M ofN W&

ol\
fr 4

£

o %

ok
ol N 2

T S Ao A NK celld] 7]
Joluoh "olxa, 5&
cell& AAL A9 &9
oluar o)zt F7hshe
da ¥y #HH3 NK cell
F A,

2] NK cell 24318 53 54
Aol A mHE dolry] $3te] NK
celle AASA ge 1 AAZO=Z
wraL, ZF ekt iz, R Fo

> o o
[
— 0

Z,
~

o>
11t
oo
=2

M
o
(L
H
N

)

12wy
e
£
no g

oy Mo
fo g
X,

o

(¢}
e

T& Fo] 4¥d A7, NK celle A7
A ek Tl o4 (p<0.0D e

38



The Journal of Oriental Obstetrics & Gynecology Vol.22 No.1 February 2009

2 Hol A &R Uehg of
%1157 NK cell& 58 47
48} Ago] Holuths AL @
=

T

4 18
X0

2
-
il

Bl Rk7E EF A g

| &7} froleAl vetde 71d

el o]gt AXR T+ macrophage

cytokine #H] 5719} NK cell&

d WA Y Vs &8s B3
o, Rz AgHoe g

o A A

2
©
2

M 12

o
Lt

Al

=2

oo o >y

(e

o o Lo
g

02 . o
B
K

4 M o g o
1
¥

-Dll'
32
%0
32
oo
o
P
o g T
e

ot i o
oo >
£ Y
rok
rH JE
rI' R
O A
o
r r2 iﬁ
(e}
HoN
X
I
)
<
bl
O o e go
o Hu o ox o of

2
2
Lo
=
i
©
N
-

>
O
p=g{l}
|

oA ¢} 7 ) macrophageZHE EH]
= cytokine®] &A3 2L NK cell &
AAste] diste] Agste frelst 2

A 7)o Bilste ulo|th

=

=

A

1. Colon 26-M3.1 carcinoma cell®l] ok
Zk Fo Al BE FATAA
o e TY Aol 9A aHE B
Art.

2. Colon 26-M3.1 carcinoma cell, L.5178Y-R
lymphoma cell @ HelLa cello] 3}
of Rk Fo A 7z 2222u8/m,
156.3ug/ml 2 2222u8/m0 0)3He] FE
ol A 100%°l 7}7he- MEFA &35
Badh

3.

o)

Macrophagee FRH K FE5& 250ug/
mEE ot A 100%°] 717k Al
E3AS YA
Macrophage2 %8 ¢ 1L-6, IL-10 %
IL-12¢ #Hle R F25 250ug
/m, TNF-a¢] &¥E 625ug/m7A
FEEZHQ F7HE Bt

. NK cell& AASHA] &2 oA %

ik F28 FoAT2 tixadd Hs

2] AL frolahA et

25 3k

—

. National cancer institute. What is

c a n C e r ?
http://www.cancer.gov/cancertopics

/what-is—cancer. 2008.

S AL 2006 A B ARG-R]

FAA http://www .kosis.kr/
S e a r c h /
totalSearch2.jsp?detailSearch=block&
query=2006a220. 2007.

. Lee KG, Mitchell AE, Shibamoto T.

Determination of Antioxidant Properties
of Aroma Extracts from Various
Beans. ] Agric Food Chem. 2000;
48(10):4817-4820.

. Park HS et al. Antimicrobial Activities

against Oral Microbes and Growth-
inhibitory Effect on Oral Tumor Cell
by Extract of Paeonia lactiflora. Kor
J Env Hith. 2007;33(1):21-29.

. Jo MJ, Min K]J. Anti-microbial Activities

against Oral Microbes and Growth-
inhibitory Effect on Oral Tumor Cell

of Extracts of Perilla and Mugwort.

39



10.

11.

12.

13.

14.

15.

16.

17.

18.

Kor J Env Hith. 2007;33(2):115-122.

G5 5. Rl FEEC
MEF MCF-7 A% oA a3 ot
ek ol 118} 3] 7). 2007;20(3):35-44.

SR B, gl FEEbH A

o]
et

(HeLa Cell)9] Apoptosisel] ®|X]=
. sl #sts]x]. 2006;
19(1):97-110.

Aot st Bxguwgy, B3}

X219 FAL 2004;484-485.

ULt b AL, Ao AT 2003
;193-194

T4, g, %
(I)-7dwsje] Exaxsty R
Aokl 3] 2] 1980;11(2):85-94.
AL FZHE7 gy 9w Fek
MES AEEA NO 2 Apoptosis
of wX+= HFEF dgHEZTHI] A
1997;12(2):73-89.

A9, 78k HTB 176 93H8 Al

Fol g FE i (Mori Cortex)9

AEZ2 A& FHdsta 72

45}93?%_ 1996;9:105-115.

YA E 5. ol FelV) Bz

A st %L . 20033, 195, 223-224,

230-232.

G 5. "WIAFE, o HA.
Mg E«HM 2008;29,33.
% it fwmui ST NS o

ﬁ‘é@,. aﬁf/)ﬂﬁ%.ﬁBZﬁf(T).
ANE A ot 1992;1173.
RGBT, deatrbBIhEEgEH

Jest:

19.

20.

21.

22.

23.

24.

20.

26.

21.

28.

29.

30.

it 1998;386.

K. THREE. st ARMEAH
Jibit. 1993;26.

HORHS. R Bh R I, A= it
1984;25-29.

s T . BoshgEe] FRAIE. o
a1 S vk oK @ik, 1988;135-136.

%4‘1‘—4— . A Eo] AT A RGAE
(HeLa CelDel| wX= <93 o33t
Q178 8] 2], 2005;18(1):29-44.

O o Lo omg 2 AL 0 o

gaFo g 9 Fio) wXE
8k = AHEE A, 2001;7(2):

i)

713‘&03 5. db/db wh§-Z=ell A ik
o gstan. gh=2F s A,
1999,31(4)-105771064
:LLOﬂ =, /\L;q /\Loﬂ 2l
Zke] gAd g # fs& AT
°]8}, 1992;8(1):44-56.

AN, s, &% &8 A x|
A FEEkY RS aT =Y E
3] ], 1995;1(1):16-20.

&3¢ 5 HAAIESY NO, TNF-a
2 IL-1 Aikel v Fike o

A w5 AEIFYFTH ﬁf&ﬁﬂ.
1998;22(3):281-292.

AMetga st H FTEE A
AU st E o 1998;229.

40





