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| ABSTRACT |

Activation of Immune System & Antimetastatic Effects of Ojeok-san
by Oral Administration

Mi-Joo Lee, Deok-Sang Hwang, Jin-Moo Lee
Jun-Bock Jang, Kyung-Sub Lee, Chang-Hoon Lee
Dept. of Korean Gynecology, College of Korean Medicine, Kyung-Hee University

Objectives: This study was designed to investigate intestinal immune system
activation and antimetastatic effect of Ojeok-san on cancer cells by oral administration.

Methods: Cell viability of Ojeok-san was tested with colon 26-M3.1 carcinoma
cells and Peyer's patch cells in vitro. Antimetastatic experiments were conducted
in vivo mouse model by using colon 26-M3.1 carcinoma cell. To observe immunomodulating
effects of Ojeok-san on Peyer's patch cells, we measured interleukin (IL.)-4, GM-CSF.
In addition to observing effects of Ojeok-san on hematopoiesis, we measured proliferation
of bone marrow cells mediated by Peyer's patch cells in vitro.

IgA induction activated in serum and intestinal content was measured to observe
the effect of orally administered Ojeok-san on mucosal immune system. After administering
Ovalbumin (OVA) with Ojeok-san. Proliferation of Peyer's patch cell was measured
to investigate gut immunostimulatory effect.

Results: in vitro cytotoxicity analysis, the inhibitory concentration (IC)s of the
colon 26-M3.1 carcinoma cell was 890 pg/ml. ICso of the Peyer's patch cells with
LPS was 990 pg/ml. We found that orally administered Ojeok-san significantly inhibited
tumor metastasis in vivo. In addition, the amounts of IL-4 and GM-CSF in the culture
supernatant of Peyer's patch cells were significantly increased compared to the control
group. The proliferation of bone marrow cell was significantly up-regulated with
Ojeok-san. These results indicate that oral administration of Ojeok-san enhances the
secretion of hematopoietic growth factors such as GM-CSF and IL-4 from Peyer's patch
cells, and these cytokines also act on modulator of bone marrow cell proliferation.

After orally administering Ovalbumin (OVA) with Ojeok-san. IgA induction and
Proliferation of peyer's patch cell was up-regulated with Ojeok-san. These results
means orally administered Ojeok-san activates intestinal immune system and has
an inhibitory effect on tumor metastasis.

Conclusions: Orally administered Ojeok-san appears to have considerable activity
on the anti-metastasis by activation of immune system.

Key Words: Ojeok-san, Cancer, Anti-Metastasis, Complementary Therapies,
Immune System
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Table 1. The Constitution of Ojeok-san

Herbs Pharmacology name D(gie
& it Atractylodes Rhizoma 3
PR R Citri Pericarpium 2
H B Angelicae Gigantis Radix 2
S Pinelliae Rhizoma 2
*® % Hoelen 2
= Fb Magnoliae Cortex 1
LM Platycodi Radix 1
' Ponciri Fructus 1
2 4k Paeoniae Radix 1
K Cinnamomi Cortex 1
DA " Cnidii Rhizoma 1
H 1 Angelicae dahuricae Radix 1
ik Ephedrae Herba 1
W B Zingiberis Rhizoma 1
X E Zizyphi Fructus 1
H = Glycyrrhizae Radix 1

Total amount 22

3) Al ¢

Alglo] AF8-3 Roswell park memorial
institute(RPMI)-16403} Eagle’s minimal
essential medium(EMEM), fetal bovine
serum(FBS), PBS, Hank's balanced salt
solution(HBSS), Tween20& Gibco(Rockville,
MD, USA)lA, cell counting kit(EZ-Cytox)
+ Daeil Lab(Seoul, Korea)oll A cytokine
B A kitE= Pharmingen(CA, USA)elA
Td38ked AFS-3kd el Ovalbumin(OVA),
Bouin's €9, lipopolysaccharides(LPS),
3.3".5.5'-tetramethlbenzidine(TMB) &
Sigma-Aldrich(St. Louis, MO, USA)elA]
T3kl

4) Mz g Al Eaf ek

Colon26-M3.1 carcinoma cell> <& &
= st W astA Fao A T FRE
Re = 75% FBS7F &+% EMEMSo=
5% CO2 95% = % 37T 374

s ¥ hei et

2.9 #H
D AxE 54 34
96-well platee] colon26-M3.1 carcinoma
cell> 5x107cells/well, Peyer's patch cell
& 5x10°cells/welle] ¥ == vpiro] BF
3l 125 pg/ml, 250 pg/ml, 500 pg/ml,
1000 pg/ml 2 2000 pg/ml F=°] HiE
i F&ES 718t Peyer's patch cell
2 4] 5 pg/ml =52 LPSE 7 wellel
A7F F 12717 wieFstkde 13 7 well
o] EZ-Cytox §9& Xg|sta 2A17F 54t
]l oFgt ¥ ELx800(Bio-Tek Instruments,
Winooski, VT, USA)& °]&3}e] 450 nm
N FFEF SAAS AxFA Ft
T LfE FE2ES A7 o4 dx2T
of W3t WMEE(%) I NEAES It
A A 7] =
(ICs0) 2.2 E A8l
2) A¥HY A3 24
(1) Peyer's patch cell®] 34 s}
6523 female C3H/He w}-$29] &3
9] ol &3} Peyer's patchE e
o HBSS& e°]&3td A& 333}
Peyer's patchZXE] M| ZZ u}&=A#A RPMI
1640-5% FBS+ °]&3le AR E &
3 AlA F ARl
(2) FFAE 35 9y
FAZIE o] &3te] e RS W Lo7
HBSSE F3te] =AEE Al 3
wke & RPMI 1640-5% FBSS o] £-3}d
AAEYE B3l AH F A
3) FFAE 4 24 A
2.5x10°cells/m1®] FSAMEEZ 96-well
platell 100 pl® *¥=3}37 Peyer's patch
cellz} 0 pg/ml. 5 pg/ml 50 pg/ml ¥ 500

5% inhibitory concentration
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1t

5 w2 E AT FFY A7
el #HE &3 Bouin's §H4°oF
" s AN F Fe A
dissecting microscope(Olympus SZ61,
Center Valley, PA, USA)Z A3} c}.
22 FoFRE AW FAsEed 248
At

5 EAA=E

AgAdde] w3t FAFZ= SPSS
(version 17.0) & °]-&3tlaz, AP+ of
Z72 2= One way ANOVAZS A3
st AFEAA 2 Turkey®] B testE Al
g3l er p0.05E F43 Aoz 3
Aot

m 2 3

1. M 54 97}

Colon26-M3.1 carcinoma cell®} Peyer's
patch cell®] 125 pg/ml, 250 pg/ml, 500
ng/ml, 1000 pg/ml ¥ 2000 pug/ml =9
htEE FE2 5 g AxzAETES 54
sk A3, colon26-M3.1 carcinoma cell
Z+7+ 103.0+3.1%, 101.0+3.0%, 86.4%6.1%,
40.745.6% X 9.4+2.0%= Jebstx 1C502
890 pg/mlel%ic}. Peyer's patch cell> LPS
£ A7t 735 22 100.840.4%, 101.1+4.7%,
88.0£5.6%, 47.7+11.2% 2 9.6£1.4%= 1}
R IC50-> 990 pg/mlel Aek(Fig. 1. 2).
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Fig. 1. Cytotoxicity of Ojeok-san on Colon26
-M3.1 Carcinoma Cell.
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Fig. 2. Cytotoxicity of Ojeok-san on Peyer's
Patch Cell with LPS.

2. A% Wy ¥4 &3}

D FHAE A =29

Peyer’s patch cell& 0 pg/ml, 5 ug/ml,
50 pg/ml % 500 pg/ml == hfERk 3
ZEE AFdte A2 wick AsAe =
FHE SAEE FFT 23 Q=2+ 0.26
+0.01¢ B3} 500 ug/ml ==A 0.33
+0.022 FAHoE §23A (p<0.0001)
A4 3= A= (Fig. 3).
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Activation of myeloma cell

0 5 . 50 500
Conc. of Ojeok-San(/g/me)

Fig. 3. Effect of Ojeok-san on Hematopoiesis.
a, b : Statistically different groups by Turkey B

2) Peyer's patch cell®] cytokines #¥)
=3
(1) GM-CSF
Peyer’s patch cell& 0 pg/ml, 5 pg/ml,
50 pg/ml 2 500 pg/ml ¥ =9 hfEfk F
52 ATl GM-CSFe] #u]E A
gt A3} W2 17.45+4.30 pg/mlell B]3}eq
500 pg/ml XA 75.40+17.96 pg/ml=
Az {25 (p<0.05) Sk
(Fig. 4).
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Fig. 4. GM-CSF Induction Activated with

Ojeok-san Extracts.

a, b : Statistically different groups by Turkey B

(2) 1L-4

Peyer’s patch cell& 0 pg/ml 5 pg/ml,
50 pg/ml % 500 pg/ml ¥=9 fifdEkk F
ZEE AF3le] 149 #vE AT

Azt B xF 3.25£0.78 pg/mlel H]5}e]
500 pg/ml =AM 11.00+1.56 pg/mle
2 BAAMoz fo5HA (p<0.05) F7}st
% H(Fig. 5).
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Fig. 5. IL-4 Induction Activated with
Ojeok-san Extracts.
a, b : Statistically different groups by Turkey B
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VY

0.45+0.07¢1 B3| A} OVA<} Fifkd
E 2 mg FALolA 0.62:0.1022 F7}
Hoou BAH o7 foaA= 9l
(Fig. 6).
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Fig. 6. IgA Induction Activated in Intestinal
Content with Ojeok-san Extracts.
a, b © Statistically different groups by Turkey B
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Fig. 7. IgA Induction Activated in Serum
with Ojeok-san Extracts.

2) Peyer's patch cell?] 3
o8 BA &I}
OVA &5 H OVAQ]r hiER FE5
2 mge Zol ATF F e rg
E] & Peyer’s patch ce11°ﬂ 2 pg/ml, 10
pg/ml ¥ 50 pg/ml =2 OVAE A=A}
g % Peyer's patch celld] BAH=E
A A3 A4 d OVA &5 Foq4F
o wlsjA TRl FEE3 OVAE Zo
oJ g oA 10 ug/ml 2 50 pg/ml %
=2 OVA A=) BAHLRE {23

FA A A (Fig. 8).
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0.00 - - .
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Fig. 8. Proliferation of Peyer's Patch Cell
with Ojeok-san Extract.

PP : Peyer’'s patch cell

OVA 2 : Ovalbumin at the concentration of
2 ng/ml
OVA 10 :
of 10 pg/ml
OVA 50 :
of 50 pg/ml
* 1 p<0.05, compared with indicated three
groups

* 1 p<0.01, compared with indicated three
groups

Ovalbumin at the concentration

Ovalbumin at the concentration

4, AFFA 23 FFAe] dA &%

THAF A F LR FEE 025 mg,
05 mg ¥ 2 mge AT Foistar o A
ol® FoF TAHSLE AT AH HWxT
116£19.6070 ¢l ®]3led 0.5 mg % 2 mg &
Zol A 27+ 83.60£12.977) ¥ 61.60+14.31
NE BARSE {2374 (p<0.0001) o
A = S ek (Fig. 9).
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Fig. 9. Effect of Ojeok-san in Metastasis
Model.
a. b : Statistically different groups by Turkey B
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of 235 IgA 34 A7kE SAsta =
Peyer's patch cell& 3]43te] F=E OVA
2 A F FAHEE el A5 84
I 24 EEe] FA b Frlstd ot
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OVAel Lffifk FE2ES &F T A
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