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| ABSTRACT |

Shipyeukmiyeugi-eum Extracts Suppressed Tumor Growth through
Immunomodulatory Effects on MCF-7

Yeon-Chul Jung, Young-Sun Park, Dong-Chul Kim
Dept. of Oriental Obstetrics & Gynecology, College of Oriental Medicine,
D aeguhaany University

Objectives: The object of this study was to observe antltumor anticachexia
and immunomodulatory effects of Shipyeukmiyeugi-eum(SYM) on human breast
cancer cell, MCF-7, xenograft Balb/c nu-nu nude mice.

Methods: Three dlfferent dosa es of SYM-125, 250 and 500 mg/ke were orally
administered once a {) ays from 11 days after tumor cell inoculation,
and the changes on the ody Welghts tumor volume and weights, weights of spleen
and p (fhteal lymph node and epididymal fat, serum IL-6 and IFN-y levels, NK
cell and peritoneal macrophage act1v1t1es splenlc TNF-a, IL-18 and IL-10 contents
were observed. In addition, hlstopathologlcal observations of apoptotic cell, spleen,
popliteal lymph node and cervical brown adipose were also detected. The results were
%omgaé'ed with a potent cytotoxic estrogen receptor antagonist, Tamoxifen 20 mg/ke
reated mice.

Results: Tumor volumes and weights were decreased without cytotoxic effects
on the both MCF-7 and MCF-10A cells as results of all three different dosages of
SYM treatment. And weights of body, spleen, popliteal lymph node, ep1d1 mal
fat, serum IFN-y, NK cell, peritoneal macrophage activities, splenic TNF-q -183
and IL-10 contenfs were increased with decrease of serum IL,6. At hlstopathologlcal
observations, apoptotic tumor cells, spleen, popliteal lymph node and cervical brown
adipose tissue were increased. That means tumor-related immunosuppress and cachexia
were markedly inhibited by SYM treatment as compared with tumor-bearing mice.
On_the other hand, Tamoxifen showed marked cytotoxic effects against MCF-7 and

CF-10A, decreases of tumor volume and weights, and increases of apoptotic
tumor cells and related decreases of tumor cell volumes, but tamoxifen markedly
deteriorated the tumor-related immune-suppress and cachexia.

Conclusions: The results obtained in this study su gest that SYM showed
favorable anticancer effects and anticachexic effects on the F-7 cell xenograft
through immunomodulatory effects. SYM did not 1nduce any cytotoxic effects
against both normal and cancer cells.

Key Words: Shlpyeukmlyeu%l eum, Breast cancer, Tamoxifen, Anticachexia,
Cytotoxic, Immunomodulatory effect
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Table 1. Composition of Shipyeukmiyeugi-eum Used in This Study

Korean Herbs Scientific Name Amounts
Name (g)
R E Perillae Folium Perilla frutescens var. acuta Kudo 5.625
N Ginseng Radix Panax ginseng C.A.Meyer 3.75
wOE Astragali Radix Astragalus membranaceus Bunge 3.75
‘H B Angelicae Gigantis Radix Angelica gigas Nakai 3.75
N * Cnidii Rhizoma Cnidium officinale Makino 1.875
W AE Cinnamomi Cortex Cinnamomum loureirii Nees 1.875
& kb Machili Cortex Machilus thunbergii Sieb. et Zucc. 1.875
Mo Angelicae Radix Angelica dahurica Benth. et Hooker F. 1.875
B5 Saposhnikoviae Radix Saposhnikovia divaricata Schiskin 1.875
5 g Linderae Radix Lindera strichnifolia Villars 1.875
g Arecae Semen Areca catechu Linne 1.875
EEE S Paeoniae Radix Paeonia lactiflora Pallas 1.875
Ml %% Aurantii Immaturus Fructus Citrus aurantum Linne 1.875
r & Aucklandiae Radix Aucklandia lappa Decne. 1.875
H = Glyceyrrhizae Radix Glycyrrhiza uralensis FISCH 1.875
I Platycodi Radix Platycodon grandiflorum (Jacq)A.DC 1.125
Total 16 Types 38.625

2. A% 54 937t

MCF-7(KCLB. Seoul. Korea) %
MCF-10A(ATCC, Rockville, VA, USA)
M EE 10% FBS(Invitrogen, NY, USA),
100 U/ml penicillin(Sigma, MO, USA)
2 100 we/ml streptomycin(Sigma, MO,
USA)e] 235 RPMI 1640 =1 X] (Sigma,
MO. USA)el, 37C, 5% CO: incubator
oA wieF ARSI, AF AAY =
E AlEZE 80~90%2] confluencedll A A
3t

MCF-73 MCF-10AE 272 96 well
plates] 5x10* cells/well2 HHF3 =
Tamoxifen®} SYMES 77 =Wz A

e

Ased AZ SHE AzAAS. =
SYM= 10 mg/ml-/] FER 23F ZF5
ol &AL F Aoz WS 545}

o 10. 1. 0.1, 0.01. 0.001
[e2

=
Z 714 »E=Z F9])8}9] 3, Tamoxifen

210 we/mY %
?sﬂ/\]?] I AgAlo =z
10, 5, 2.5, 1.25, 0.625 % 0 mg/m & 3 6
7HA FEE FHIgE 5 47 Al Eed A
2] gt Fof incubatorell A wlj oF3} i},

ME PJEES SYME A=l F 484
7wkt 5 A& A Ee] 0.1 mg/ml 3
=9 MTT(Sigma, MO, USA) £ 50
15 A7Fstd AL, 4A17F v oFst 3 vl %]
£ AA% 5 WA= formazan crystals
<+ DMSOe°l 359 Automatic ELISA
microplate reader(Huntsville, AL, USA)

2 570 molH FREES 2HY F FA

=

2| control(LPS FAg]+)o] w3 ratio
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3. In Vivo #¢ &3 57}

D AR FE % A 3

707}2] 2] 47 Balb/c nu-nu nude w}
2~ (4-week old upon receipt, SLC,
Japan) & 1497y 43 A S HAH A
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A 717 T 2x(20~25T0)8 =
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A2 & A Ask] AL, picric acidZ NAZ
A1 3kl
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3) AT Fe 2 fE Fe

Ay < 8utEld 1F o=

—

> 1%

i)

1=
T
=
k-3
—

h= SR LN
L= =
o =

-

SO

3tA =, o] F sutElE AA 9=
07 AbS FgleH, 62ntElE 5
gt ¥ 3ol MCF-72 o]A43k 10¢

f% B3 7F 92.70~126.70 mi
3 FET AAst £ 8t A
o F 40ut=le] FF oA mhs-
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8) ¥%F IL-6% IFN-y &aFe] &4

A dzes 2393 25 AY $2

A #HZE 3| Adel 25 me/ke®] Zoletile
mixture (Zoletile 50: Virbac Lab., France)
S 5oz FAbste wiH I g5 S

o, A2 13,500 rpmell A
107 |4 E=ste] S —F‘—ﬂﬁ}‘}i
o 8% IL-6 &2 lizuka N 59 4
¥ wel ELISA Kit(R&D Systems
Inc. MN, USA)E o] &3l FA3 ut
Hell A5 [FN-y 52 219 Ao

Al Mouse IFN-y ELISA kit(BD
Biosciences/Pharmingen, CA, USA)E
o] 4-3ted =4 manualel wet Zh7h pg/ml
42 A8

9) NK cellzt &7} sA] M E2] activity

_g] z.zl
NK A=z &AL Zarling IM 52 &
W) ule} gukA el Cr release assay =

Brtstdw. & HE ALl 25 me/ke
9] Zoletile mixture w}H sfell ¥R A E
2 57 AA AxzE AR v A
AEzEs vA A =22(10~20 mg)S
4ColA RPMI-1640(Gibco BRL. NY.
USA) ®ixI= 23] A3t & RPMI

-1640°] & Q¥ peridishol A B]& A&
HS Ens 5 723 s v|A A EE
R53 vt H7F WA MEE 57

Well RPMI-1640 “H"]% FH9gT F A
AR A ARAAG 0 A A
7 A Az Efas AH <l
2~ Aw(Mesh No. 100, Sigma, MO,
USA)ol| o3t =2 HAs} f= A ¢
= Mz 98] E Al A5k, RPMI-1640
v X 2 o}A] 13], HBSS(Gibco BRL, NY,
USA) 2 23] M-t ol % B¢ F
F42 hypotonic shockES do7 A+
£ 93] £9A17 £ 10W) 3]A & HBSS
2 23] AlA sl s, RPMI-1640 wix| 2 gt
W oo AE3 5 10% FBS7F H7he &%
W 2ol M EE A HF-3ke] ARSI
$A% AF(1x10°~2x10° cells/ml)
< complete medium(Sigma, MO, USA)
o overnight w3}l =dl, v AN EE
recombinant IL-2(1000 IU/ml; Proleukin
Chiron, CA, USA)E #7}8 Dulbecco’s
Modified Eagle Medium(Invitrogen, NY,
USA)el  overnight ©®i<F3dl3x, The
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HTLA-230 neuroblastoma target cells=
Na,”"Cr04(100 uCi/1x10° cells, ICN
Biomedicals, Asse, Belgium) 2.2 2A]7F ut
SAA EAF F ;A A EZ(splenocytes
== peritoneal macrophages) &} &7 37C
of 6217k F<b wheFdtedw. Effector:
Target cell B &2 v|A Al E2} 27} o
A AE ZF 100012 2&3Ha, ol F
A% 5 'Crell A TrFJE] WA}
gamma counter(Cobra 5002: Canberra
Packard, CT, USA)E ol &3l FA3}
glor, Target M E £AH(lysis) > o}
ZA1S o] 43}e] % specific *!Cr release®
AbE39l o

% Specific Cr Release(NK cell
activities) = [(Exp-S)/(M-S)] 100%

Exp is the observed released “'Cr value,

o‘%”é

0

S is the spontaneously released *'Cr value,
and M is the maximum released *'Cr value.

10) B¥1AW cytokine ke =A

2 E AL v 2A0 AR (N
10~15 mg/head)E °F 0.5 mo] HAE
o Aol AF 3 ¥ Clarke] W
Dol whe} 1 me lysis ¢4EH(2 mMe
PMSF¢ 1 meg/ml 2] aprotinin, leupeptin
2 pepstatin A7} EFH QA k=9,
PBS)& o] &3t wA3}IetAe. v AW
TNF-a, IL-18 ¥ IL-109) 3sk& 727
Mouse TNF-a ELISA kit(BD
Biosciences/Pharmingen, CA, USA), Mouse
IL-18 ELISA kit(Genzyme, MA, USA)
2 Mouse IL-10 ELISA kit(Genzyme,
MA. USA)E °o]&3ted, Hotchkiss RS
5o wgVel] mel s 2AS
lysis bufferell 3]A4g 100 ml 9] standard
2210, 50, % 100 ml¢] %32 homogenate

ol 4 AA & 2, 2+ samples F W ub

= g =2 Al
A&z, 3~4 me AAL Azsed
)] Eul

Hematoxylin ¥ FEosin @43 ¥ 343t
"dAn sl Al 22t x#] Wby 3
= A S, AZ2 ASd mid] F
F A A FoF HETL AA B ¥ E
% AE T apoptosisE YERII=
AEe] vlESs 47 %/mi 2 %/tumor
cells =912 A5 24 Q44 BALA
(DMI CCD image analyzer: DMI, Daegu,
Korea) & ©] &3t A3t} =3 A
22 AT v 23 2EA AFH

25
o wg AA FA, WA 5

-

o] 2~ wm

Ao 4 H
WA Ao AARE At FAs
NE= Aehst S9b b 2A A A
A A Y Az A& A FA
qem, 24 AW FAeL A Al E9
B 27 g A

Levene testE AlA]sle] 731}
B2 one way ANOVA testZS Al A
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% LSD test®
el FAS SAE vk v
H| 24 39 Kruskal-Wallis
R I
MW testE AAI8te] +
AFstdd. e FA 7‘%“4*‘:‘ SPSS for
Windows(Release 14.0K, SPSS Inc. USA)
£ o|&3led 73kl AL, p-valueZt 0.05

AEAFE

4

olstel Ag BAA folde AR
om, Fo] BAY o EIT B3

71918t T Fo oA HEL
€] percent change®} tumor inhibition
5o wPel whel ol
o] &3] 7zt ZAstsit.

Tumor Inhibition Rate

rates Liu L
_o/] JIAl &

= [(Average tumor weights of test
groups average tumor weights of TB
control)/ average tumor weights of TB
control) x 100]
m. 2 3
1. Al = 54 (Cytotoxicity)

1) SYMe] MCF-10A¢} MCF-79 A

cont

Cell Viability (Relative to control)

Cell Viability (Relative to

T

Cell Viability (Relative to

X AEE A= 3k
SYM 0.001, 0.01, 0.1, 1 % 10 mg/ml
T Aol MCF-10A<F MCF-79]
Az &g W3t 47 -1.80, -2.60,
-4.60, -7.60 2 -7.40%. -8.80, -5.80, -6.60,
-2.20 E -7.60%°1 A= A 23 v we}
o 9mglE: MCF-10A NE HEE9
oy EE §32 SYM A FelA
frelAd o]l AAEA kot IC57F 10 meg/ml

ooz AbEH U (Fig. 1).

2) Tamoxifene] MCF-10A¢} MCF-7
A E AEE vXE= 3
Tamoxifen 0.625, 1.25, 2.5, 5 ¥ 10 ug/ml
FE AgZedAM s MCF-10A¢k MCF-7
o] AE AEE2] W3l vxTel v 2
7+ -1.80, -5.40, -39.80. -62.20 = -77.80%.
-35.00, -54.20, -71.80, -81.80 % -91.60%
oldet. dl =+ vlaste] frejAde] Sl=
MCF-10A Al Z BE&2] e
2.5 wg/m A FAMEE FAe] <
A= o] ICs7F 4.06 we/m o2 AFEE
3(p<0.01), MCF-7 M= &g &
7} Tamoxifen 0.625 wug/ml ] 2] =l A H
B f2Ade] A= IC57F 1.09 ug/ml

2 AEE I HH(p<0.01) (Fig. 1).

Tamoxifen

control)

Cell Viability (Relative to

a 1111] 0% Tﬁmm

L 085 15 25 5 N0

o 00 0 01 1
Concentrations (mg/nl)

SYM on the MCF-10A
Cell Viability

Concentrations (sa/ nl)

Tamoxifen on the

MCF-10A Cell Viability

SYM on the MCF-7

om0t 01 1 Comd 085 15 25 5

Concentrations (ug/ml) Concentrations (uz./ ml)

Tamoxifen on the

Cell Viability MCF-7 Cell Viability

Fig. 1. Effects of SYM and Tamoxifen on the MCF-10A Cell Viability and MCF-7

Cell Viability.

* 1 p<0.01 as compared with control by LSD test
t : p<0.01 as compared with control by MW test
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2. In Vivo &% &3 = p0.05), 28Ldzke] FAF=E Zhzt
1) Alze] wst FoF o)A Az vls FoE A St
TF o)A HEx2ES A 2Tl ¥ 393 o (p<0.01) (Table 2).

3 Ad A 7 T Fo 1Y FEH 2) FoF H3)e] Wz}

A Fo] fostA 7HAs 2 (p<0.01), 28 Tamoxifen FoTolAE Fof 7d 3

Azke] FAF JA A Az vs FE FoF o)A Wzl wlE FoF F

frol ek Al ZHAskd v (p<0.01). Tamoxifen 97} F9 A FFAsA 2(p<0.01), F

Fod e Fo 7d FRE AN AT 717y Fot B Fule WEEs Fok

of Hls AFel FolstA Akl o] A} " el Ml FoEA AAEA

(p<0.01), T 27¢d FHH A4 H F H(p<0.01). A TE 59 SYM ¥

kol A w el wlE] A Fo| FHAE e o ZAME Fof 14, 21 2 289 FHE

Fo 717 ] SAFe] AN H T 77k Fok o)A Wzl BE Fo F

oF oA dx:Fel wls] A7 f-olEA 7 FelstAl Al 2 (p<0.01 ==

A= (p<0.01 =& p<0.05). ¥HA p<0.05), F 7|7k Fke] FoF F99

EE SYM FoFdAE 47 Fo 14, Wateks 247y Fof o)A dxFel vl

21 2 289 FHE FF o)A Azl ol & Al 2FAa8kd o (p<0.01 =5 p<0.05)

vl A gol frelstAl F71Fsked 22 (p<0.01 (Table 2).

Table 2. Changes on the Body Weight Gains and Tumor Volume Changes after
Tamoxifen or Shipyeukmiyeugi-eum(SYM) Treatment in MCF-7 Cell Inoculated
Nude Mice

Tumor- Tamoxifen SYM SYM SYM

Bearing 20 mg/kg 125 mg/ke 250 mg/kg 500 mg/kg
Body  Start 18.29+1.61 17.78+1.25  17.66+0.96 17.46+0.87 17.66+0.92 17.49+0.85

Weight Sacrifice 22.70+2.39 17.03+1.19  15.55+1.08*  18.53+1.36*  19.61=1.49*" 19.85+1.57*"
(g) Gains  4.41+1.13  -0.75+0.65 -2.11+1.37*%  1.06+1.08*" 1.95+1.11%"  2.36£1.20*"
Tumor Start 130.83+13.99 126.65+12.46 127.14+9.38  127.50+13.72 126.64+9.24

Volumes Sacrifice 2082.93+106.25 542.58+351.73% 1802.34+278.88 " 1608.24+149.27% 904.06+201.67%

(m#)  Changes 1952.10+105.79 415.93+358.41% 1675.20+280.67 ! 1480.74+144.82% 777.43+200.00%
: p<0.01 as compared with intact control by LSD test

: p<0.01 as compared with tumor-bearing control by LSD test

: p<0.05 as compared with tumor-bearing control by LSD test

: p<0.01 as compared with tumor-bearing control by MW test

: p<0.05 as compared with tumor-bearing control by MW test

Intact

w0 b < %

3) FF FA9
Tamoxifen®} =
A5

ZoA A7 %9

FE SYM FolZelA Ad FF
3 Alell W& tumor inhibition rate: 7
o] Al o e H|s| -63.79, -23.08, -31.36 ¥ -42.77%°] 1,
FoFel AHd " A FAIE o5 o ZFoF FAe| W3 tumor inhibition
743195 (p<0.01). & Tamoxifen? & ratex= 27+ -60.46, -28.52, -40.39 & -50.73%

ox N Hd
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2 velgeH(Table 3).
4) " A7) 2 A8k A w3
Tk oA izl AL HEFol v
3 wAe] Ad 2 A FAC §-o3
A 7FAsked 2(p<0.01), Tamoxifen F4
F o]A] tjF el w9

A Al AFag Wb (p<0.01 == p<0.05),

J

4
I‘
F

M
>
bt
ofN
)
(o3

oAl o =Fol| wI|A] L-oskA =7}et
Qe (p<0.01). €2 432 A F A
FAE FF oA dxFe AA dxT

L

o wlF §9aA 7FAasked 2 (p<0.01),

FoF o)A "=z A
2 YA =
p<0.05), Tamoxifen FoFAME =
5 +

]_

=38
-
=7
[s)

fr |o

o
O

o4 Wzze W 7
g et vehdA gholeh Rag &

o

Azl B dzTel vl
skl 1 (p<0.01), EE T =
o} )

FoATANE 47 3

o

] SYM

o

Hjs &5 JEHoR {3 33

vk (p<0.01 =+ p<0.05), Tamoxifen ¥

AN E FF oA dxFel B
).

o8l 243k = (p<0.01) (Table 3

Table 3. Changes of Absolute and Relative Weights on the Tumor, Spleen, Popliteal
Lymph Node and Epididymal Fat after Tamoxifen or Shipyeukmiyeugi-eum(SYM)
Treatment in MCF-7 Cell Inoculated Nude Mice

Tamoxifen SYM SYM SYM
20 mg/kg 125 mg/kg 250 mg/kg 500 mg/kg

Tumor-
Organ Intact Bearing
Tumor 1.648+0.289

Spleen  0.077+0.009 0.036+0.005
Absolute Popliteal
Weights  Lymph 0.008+0.002 0.002+0.001*
(g) Node

Ep“gd{mal 0.06220.013 0.012:£0.004%

0.597+0.218* 1.268+0.252* 1.127+0.148" 0.943+0.115*
0.026+0.005*" 0.047+0.004*" 0.053+0.008*" 0.057+0.009*"

0.001%0.000% 0.004=0.001* " 0.005+0.001*" 0.006+0.002""

0.004=0.001* " 0.020+0.005*" 0.025+0.009* " 0.041+0.008*'

Tumor 9.688+1.658
Relative  Spleen  0.345+0.075 0.209+0.022¢
Weights  Popliteal
(% Of  Lymph 0.037+0.006 0.013+0.004
Body Node
Weights) Epididymal

F 0.276+0.074 0.071+0.020%
at

3.830£1.307* 6.925+1.724* 5.774+0.869" 4.773+0.677*
0.168+0.037% 0.254=0.024%" 0.268+0.040" 0.289+0.041"

0.008+0.003" 0.020+0.006™ 0.025+0.006™ 0.031+0.009**

0.025+0.010*" 0.108+0.033% 0.128+0.052% 0.210+0.051"

o = s 4 %

© p<0.05: as compared with tumor-bearing

5 dF IL-69 IFN-y o w3}
4% 116 Fe T o4 Hzitol

© p<0.01 as compared with tumor-bearing control by LSD test
: p<0.01 as compared with intact control by LSD test
: p<0.01 as compared with intact control by MW test
: p<0.05 as compared with tumor-bearing control by MW test
© p<0.01 as compared with tumor-bearing control by MW test
: p<0.05 as compared with intact control by MW test
© p<0.05 as compared with intact control by LSD test

control by LSD test

A AzTel we felsAl F7hshd
(p<0.01), BE Fx2 SYM FoFel
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ZF oA Wzl us)
g EHer foFA AAa
(p<0.01). Tamoxifen Fo el X =
o] Wzl wlsl oA ek
oH(p<0.01). ¥ IFN-y & o o
Al dz2geo] AAF izl vlsl {25l

X
rr

B

Serum IL-6 levels (pg/m)

ab
ab
ab
250 500

Intact 8 MF 125

Serum IFN-y levels (pg/mt)

1

N

An

£ = J
f&r—hlﬂ_ﬁﬁl—)
o]
Pas
o
o

A 2 (p<0.01), & F=°9 SYM
ANME FF oA dHxTdd uls)
THoz2 fosiA FH=
p<0.05), Tamoxifen %
o] Al =Tl Bl
oH(p<0.05) (Fig. 2).
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Fig. 2. Changes of the Serum IL-6 and IFN-y Levels after Tamoxifen or Shipyeukmiyeugi-eum
(SYM) Treatment in MCF-7 Cell Inoculated Nude Mice.

a : p<0.01 as compared with intact control by LSD test

b : p<0.01 as compared with tumor-bearing control by LSD test

¢ : p<0.01 as compared with intact control by MW test

d : p<0.01 as compared with tumor-bearing control by MW test

e : p<0.05 as compared with tumor-bearing control by MW test

TB Tumor bearing control

TMF : Tamoxifen 20 mg/kg treated mice
125 SYM 125 mg/kg treated mice
250 : SYM 250 mg/kg treated mice
500 : SYM 500 mg/kg treated mice

M
2
>
rlr
U o
03
o
_P;
HJ
l‘<|J
=
E
ol

EHo 7 {Fo3HA F71=
p<0.01 =+ p<0.05), Tamoxifen &

A FF o4 HETo e

£ N
SN

frelshAl AFaakad vk (p<0.05). F7F A4
Mz AEx FALE FF o4 ‘HZ:’:%C’]
Ak Azl wls) fo A A
2(p<0.0D), EE 5= SYM Fofel
M Fokolal izl vl 77 L3
o)EAH R {3t 7k vk (p<0.01),
Tamoxifen P|—°4‘7“°ﬂ"1% T oA o
Z7-of vls] frol ek Al ZFAaEkod wH(p<0.01)
(Fig. 3).
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Fig. 3. Changes of the Splemc NK Cell and Perltoneal Macrophage Activities after
Tamomfen or Shipyeukmiyeugi-eum(SYM) Treatment in MCF-7 Cell Inoculated Nude Mice.

© a0 ow

o

7) ¥]AY cytokine ko] W
¥

Fof o)A dzzol FAF thzo] v
21547 ZF2shed 1 (pd0.01), BE
9 SYM

A TNF-a &2 FF oA o
zFo] AA izl vla] fstA 3
2384 32(p<0.01), EE F=9 SYM &
o Lol M= FF oA dxTel vl 7
7z & olEH o= frolstA Fohek uk
w (p<0.01). Tamoxifen FodFZolME F
oF oA wE:Fol HlsA FEA A
3o (p<0.05). ¥ IL-18 e

3
=

= off

FAZANE T o4

: p<0.01 as compared with intact control by LSD test
: p<0.01 and as compared with tumor-bearing control by LSD test
: p<0.05 as compared with tumor-bearing control by LSD test
- p<0.01 as compared with intact control by MW test
: p<0.01 as compared with tumor-bearing control by MW test

2=
B

ol wls A7 frelskA S
(p<0.01), Tamoxifen Fof A=
o] A} W xoll Wl oA 2
oH(p<0.01). wlAW IL-10 T
o] Al x50 A dZell Hls
A ZFAskd 2 (p<0.01), EE
SYM T e FF oA o
vl 27 g3 o]EHqer vt
(p<0.01), Tamoxifen F-of 7ol A
o] Al tf el HlE| A F-2] A
31 =H(p<0.01) (Table 4).
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o
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Table 4. Changes on the Splenic Cytokine Contents and Histomorphometry of Spleen,
Popliteal Lymph Nodes and Cervical Brown Fats after Tamoxifen or Shipyeukmiyeugi-eum
(SYM) Treatment in MCF-7 Cell Inoculated Nude Mice

Tumor- Tamoxifen SYM SYM SYM

Intact o oring 20 me/ke 125 mg/ke 250 me/kg 500 me/ke

— 12035 656 4621 8034 9216 9931

Splenic £15.25 £9.26% +1171%  £11.82%  +£1335% 1413
Cytokine 16 33.07 13, 8.16 1628 1797 1971
Contents 621 +1.93'  +138 305 211 +03
(pg/me) 10 99.69 55, 39.01 7003 7630 87.09
L1175 £9.19%  +£11.24%F  +7.05% 10425 +7.80"
Splenc Total Thickness 406 249 208 289 343 303
Histomorp (mm/Central Region) +0.41 =+0.26" £(.32% +0.25 £0.65 +(.48%
Hometrical White Pulp Numbers 22.63 7. 463 1,00 1400 1838
Changes (N/m) £395 +1.641  £074"  +177  +185M 400"

50



The Journal of Oriental Obstetrics & Gynecology Vol.25 No.3 August 2012

Diameters of White

Pulps 1.59 0.66 0.45 0.89 1.05 1.28
I ] i Iy o]
(nm/White Pulp) £0.36  £0.08 +0.08 +0.15 +0.19 £0.13
Popliteal Total Thickness 2.84 2.01 1.74 2.25 2.32 2.50
Lymph Node (mm/Central Region) +0.32 +0.19" +0.17"** £0.12" +0.14 +0.301
Histomorp . .
Hometrical Diameters of Whlte 0.97 0.47 0.36 0.70 0.69 0.80
Pulps (mm/Follicle) +0.18 +0.07"  +0.06"" £0.03" +0.11'7 +0.147
Changes
Cervical Total Thickness 1.93 0.47 0.30 0.87 1.48 1.67
Brown Fat (mm/Central Region) +0.14 +0.07' +0.06'" +(0.18'1 +0.36'7  £0.24%%1
Histomorp Diameters of
. . 40.78  28.24 20.78 33.13 34.42 40.97
Hometrical Adipocytes s w4 sy o #
Changes (um/Adipocyte) £5.77  £4.32 £2.24 +2.85 +£3.62 +£5.21
* 1 p<0.01 as compared with intact control by LSD test
t : p<0.05 as compared with intact control by LSD test
¥ : p<0.01 as compared with tumor-bearing control by LSD test
§ : p<0.05 as compared with tumor-bearing control by LSD test
Il - p<0.01 as compared with intact control by MW test
8) 7 W w3 IR T R R R N
B EESREEEREE #) wWejstdew 718 W, Tamoxifen
FF oA Az E vlwy & B FoATAME F& oA Hzel vz

=
el
i)
R
I~
ol
S
ol
+
o
<} .
n
2

SYM Tl M= 22 FoF oA
Z 7l vl3l apoptotic A E£2] A3 F
7b7b A E A, AFH oz MCF-7 Al
27 8 HlE 9A] A EsT
(Fig. 4). Tamoxifen, SYM 5o 7ol A
o o)A 2Tl vl FF =
= MCF-7 Al 27} A 3F=
A 9 apoptotic Al E2] 3 =7}
frelAd o] 1" = 3 (p<0.01).
)

¥

oshA FHAs S 2 (p<0.01), =
FoAFdAAME TG oA
<o dd AHA FA

9 o x Aol A WesHoz fFo
Z7}sk wbd (p<0.01), Tamoxifen
FoAFAAME FF oA dxTe vl
£ d3d AA FA D Jx A7 e

T 3HA ZF 234w (p<0.05) (Fig. 4).
(4) 73 2 2upe] =2 weshH

1 5}

T oA el A dxzTo v

S| 2 A AL =77k EAR o

e,
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ZhaEo] AR ZA AutzA o] FA 9 A F74sk 2 (p<0.01 =E  p<0.05),
A8 A E FF 2 Ao] 423 FAas) Tamoxifen FHATZAME FF o4 o
g ok (p<0.01), RE %2 SYM % Zo wls) AR 2 A x2A9 F
FoAA FF o2 Wzl wle AR A D A AE BF AA ] Fo5HA

A A zAe] A 9 A AE Y 274 AeH(p<0.0D) (Fig. 4).
F ARl 247 24 WAz fo

Popliteal Lymph Node Cervical Brown Adipose Tissue

Fig. 4. Changes on the Tumor Mass, Spleen, Popliteal Lymph Node and Cervical Brown
Adipose Tissue Histopathological Profiles after Tamoxifen or Shipyeukmiyeugi-eum
(SYM) Treatment in MCF-7 Cell Inoculated Nude Mice.

A.B @ Intact control C.D : Tumor-bearing control E.F : Tamoxifen 20 mg/kg treated mice

G.H : SYM 125 mg/ke treated mice I.J : SYM 250 mg/keg treated mice K.L : SYM 500 mg/ke
treated mice
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2 AT ME BeTelN AEHOE
A9 71 o Amo] gl el
shel Aurel FAKRMKS AE 54
235 MCF-7¢ MCF-10A Al ZE ©]
gakel MTT Wiez Brbaideh o
gom @Y BAE A7 9
MCF-7 A ZF o4 119 F3E SYM
== " 125 250 % 500 mg/ke®]

NV T P A C W 5}
> =)
% 4
o rlr
i) 2o g
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iy

3:‘ E fo l
T~ jﬁ o r
eI ﬂjl s
T

N
S Al

N
N x
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N 2
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o
2
£

AT
=

= 4890 SYM F&E A
F-10A<} MCF-7 M Z2] A=
= J A=A kgt o}, Tamoxifen
Fo o E MCF-10AclA 25 wg/ml
Aol A EE folAd o] A H 1Cs
7} 4.06 we/mo® AFEE S 27 (p<0.01),
MCF-7o1 M & 0.625 wg/ml ] 2] ol A 2
B foAde] edAE] ICx7F 1.09 we/ml
o2 AEEATHp<0.01). °]& Tamoxifen
o AAZ HME 5AHE BT AHE
557 wg/ml F=oA MCF-7 2 MCF-10A
A Zel 80% ool ME FA4S Jehd
He Yaacob 579 B3s} $Abslel.
o]Abe] Aol A Tamoxifene A &
= Az 54 ALl &3te] el

L Aoz 4 ATAE AE E4o

o 4
K3
fo 2
lr Z o R
=

(R

vebd & 9led ubsle, SYM FE2E
2 AA gl FoF M Ee] HWHE AE 5
.]

o Hlﬁﬂ AF = —?iﬂ%kﬂ
a7t e A (p
A FN M= Fof 7]7&
dxz3t AL dz2Lel H]?‘fﬂ Zﬂz ‘%!
SAZF] oA e a7 vEH
(p<0.01). ¥ 2= &3 SYM F&
= FAFAME A Azl vlE #
oA odE AFe FAvE vEge
(p€0.01 =& p<0.05), FF o4 d=+
of vl AFH FAF K4 AUE
Z7H7F vebd ek (p<0.01 =& p<0.05).
T oot T WEE AmEd,
Tamoxifen ¥ & £ SYM
FEE FoATdA T oA dxTel
vls o)A le AAarF ek (p<0.01
= p0.05). 23 Foke] Ao 2 A
‘H %‘"*744 ¥ el A= Tamoxifen©]
+ -63.79%, -60.46%% YeERt SYM
Al 742 Sl Be o 22 F4 o
A &S e ol
v A &9 fad, Fusk F9] A
WoFEe] Ad 2 A SRS A
B, FoF o)A izl A dETel

vla el Al AFAsksd a2 (p<0.01).
Tamoxifen STl A= ZFF o2 o
7ol wlE) oA Al AaEAH
(p<0.01 =% p<0.05). ¥tH » & &3k
SYM #2289 FoAZAe T o4
gzl BsiA v A &} dabAd,
g F9 AW ] Ad 2 A
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FTHAZF A4 A FUkElE Aoz A A FF A8k (p<0.05) ¥HH SYM
ek = (p<0.01). 28 EoZ A= Eo} o)A f ZIo

o]# 3t ZA o A Tamoxifend SHFS¢ H]

A xol At et E3E ot of R A Z71egoH(p<0.01 == p<0.05). =3
A F4e F3A7|E= w9 SYMS HZ NK cellzt 57 o4 Az &x2
ok R}l FHE FAEATIY oA T oA dHE:Teol A el ulE)
A #H"E H@A A Hg A9 T3 7FA3ks] 2™ (p<0.01), Tamoxifen
ZF2 g 2] AAas gH oz x| FoFAME Fo oA ol vls)
e e & 5 e ol 7E AT A o akA 2H43H(p<0.01 =E p<0.05)
Bl A} R uRR A 2ol MCF-7 e RE g2k SYM 22E R
Azl Ha) F4] Ja &7 gldeE A= FF oA dHxTdd uvls] Z7
B el Aelatgdom, el dFeA 94 UA Frsle Aoz ey
+oNmRRER ] ekl of 22 e Al (p<0.01 =% p<0.05).

Z EAL glon} 9t &FHE w3 [FN-y= B 2@ T A 29 7% <33
W& FAsE 232 AR E o < "X, NK celld s Alz2] 7%

SYMe] e &4 zdx JF < ZHANGY. NK cell& 7| 2H0 =7
[L-6 &3> FF oA dx+ol A4 ME W FHgel W 27 vbe] 2e&
= vlE] folA A FUHE A A st, & Aol NK celle AAZD
Tamoxifen FoiFol|AME FF |4 o A o] A HlETF Sevtar Ao}
Zol vl oA A F7FeH(p<0.01) 7l As B oW Wy 4% 3+
i BE SYM F2E S e dted NK celld] F24E & 5 g
Tk oA HxTol vlE Fo £ ¢ WA M EzE JA WS AAANAN Fast
EHoz ZAaFHAT(p<0.01). A=7HA q&g 3= HEAd Az g HEE
o] ekt Ao mE FoF M EedA FAE, 935 HHEA] cytokines AJA
AAE BujE = [L-67F FF Ao A sled YA Hbelo] FoF d&E st
W Fod 48 ain A Qubdel P HZ A4 WY AxE AFAA
fddez AEHe] g4 o]¥d IL-6 cytokine AAE fFEFoaEH Fokdl
o qAl= FoF A A EAAIHE o Qg A Wl E AR 7 "y A4
AN e A BEFY & d3AA & 53 A Ate] FE B QlE
3 e Aoz JYHET glEE 2 o g 2 Azte]A] INF-y 27F9F NK
T2o] SYM2 IL-6 e &3 o &F cellZt A Az Ao {ol3t Zrhe
o7 qAF= 24E BAS £ 9dd SYMe] W 7|59 Ao o3
o Ae BoAFE AoF 75,

g dF [FN-y #&F2 TF 4 vz W TNF-a, IL-18, IL-10 &2
2ol AA xRl vl f24 <l FoF oA dxTeo]l A el vls)
Al 73439 22 (p<0.01), Tamoxifen F<3 o) skA FFAsked 2(p<0.01), Tamoxifen
T FokolA Wzl vl F¢ FoAFAME F o)A x| nls)
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S7M71E Aoz dEA ole] Abge]
Ag=Ey gl AT st Ax
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