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ABSTRACT

Antimetastatic Effects of Crude Polysaccharide Isolated from Polygonati
Rhizoma on 4T1 Breast Cancer Cells by Activation of Innate Immune System

Hae-Ri Ji!, Deok-Sang Hwang?, Chang-Hoon Lee?,
Jun-Bok Jang?, Jin-Moo Lee®
Dept. of Clinical Korean Medicine, Graduate School, Kyung Hee University
2Dept. of Gynecology, College of Korean Medicine, Kyung Hee University

Objective: This study is aimed to investigate the anti-tumor metastasis by innate
immunomodulating effects of crude polysaccharide isolated from Polygonati Rhizoma
(CP-PR) on 4T1 breast cancer cells.

Methods: CP-PR was isolated from Polygonati Ehizoma. Antimetastatic experiments
were conducted in vivo mouse model by using 4T1 breast cancer cells. The cell
viability of CP-PR was tested with normal spleen and 4T1 breast cancer cells.
To observe the activation of macrophages with/without 4T1 breast cancer cells,
production of tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), IL-10 and
11.-12 were measured with enzyme-linked immunosorbent assay (ELISA), respectively.
In addition, the lysis of YAC-1 cells and the production of granzymes were measured
to observe the activation of natural killer (NK) cell.

Results: Intravenous administration of CP-PR significantly inhibited metastasis
of 4T1 breast cancer cells. In an in vitro cytotoxicity analysis, CP-PR affected the
growth of normal spleen and 4T1 breast cancer cells above specific concentration.
The production of TNF-a, IL-6, IL-10 and IL-12 were significantly increased in
macrophages with CP-PR. As compared with control, CP-PR showed significantly
higher production of TNF-a, IL-10 and IL-12 in macrophages co-cultured with 4T1
breast cancer cells. The lysis of YAC-1 cells and the production of granzymes were
significantly up regulated by CP-PR.

Conclusion: CP-PR appears to have considerable activity on the anti-metastasis
by activation of innate immune system.

Key Words: Polygonati Ehizoma, Polysaccharide, Breast Cancer, Anti-tumor
Metastasis, Innate Immune System
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Fig. 1. Prophylactic effect of CP-PR on
tumor metastasis of 4T1 breast cancer
cells (*p<0.05).

2. Ax 54

D FSA=E

AT1 sk AlEF] 0.01 pg/ml 0.1
pg/ml, 1 pg/ml, 10 pg/ml, 100 pg/ml 9
1000 pg/mle] CP-PR& #H7lsled M=
AEES AT 254 474 102.1+2.2%.
96.0£7.2%. 101.2+2.5%. 100.3+2.0%, 100.9+8.9%
2 90.7£6.9% =% ebwtoh(Fig. 2).
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Fig. 2. Cytotoxicity of CP-PR on 4T1

breast cancer cells.
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2) BIAA E

A4} vl &AM Ee 0.01 pg/ml, 0.1 pg/ml,
1 pg/ml. 10 pg/ml, 100 pg/ml & 1000 pg/ml
o] CP-PR& #H7Isled AzAEES S
At A3 247+ 100.9+2.6%, 102.6+3.7%,
105.7£8.3%, 112.8+4.5%, 107.9+7.0% %
88.2+8.6% = el =H(Fig. 3).
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Fig. 3. Cytotoxicity of CP-PR on normal
spleen cells.

3. WA M ZY cytokine YA &I}

1) TNF-a

A A o] CP-PRS 100 pg/ml¥€
100 Moz 0.1 pg/ml7bAl A3k ¥
TNF-a®] 45 323 A3, 2 451
+0.6 pg/mlell ®]3}ed 100 pg/ml 5ol A
348.9+40.6 pg/mlE EA A o2 F-2]3HA
(*p<0.05) Z7Fskd = (Fig. 4).
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Fig. 4. Production of TNF-a from Peritoneal
Macrophages stimulated by CP-PR (*p<0.05).

2) IL-6

A4 Ee] CP-PRE 100 ug/ml¥E
1000 Aoz 01 pg/ml7bA A3 &
IL-69] ¥4 & &3 A3, o=+ 167.3
+12.0 pg/mlel ®B]3ted 10 pg/ml % 100
pg/ml =AM 747+ 519.6433.3 pg/ml H
1709.6+341.2 pg/mlE EA A o2 §2 3t
A (*p<0.05) F7Fekd ek (Fig. 5).
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Fig. 5. Production of IL-6 from Peritoneal
Macrophages stimulated by CP-PR (*p<0.05).

3) IL-10

A A o] CP-PRE 100 pg/ml¥-¥
1004 My ez 0.1 pg/ml7HAl 23 +
IL-108] #ul& 33 A3 dfx=7 98.0
+10.6 pg/mlel B¥]&ted 1 pg/ml, 10 pg/ml
2 100 pg/ml F=olA ZH7F 180.8+21.3
pg/ml, 523.1£32.5 pg/ml 2@ 1972.9+46.3
pg/mlz FAHo=Z FosHA (*pK0.05) F
7}3F A ok (Fig. 6).
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A A o] CP-PRE 100 pg/ml¥-¥
1004 My o=z 0.1 pg/ml7HAl 23 +
IL-128] #ul& 33 A3} djx=7 276
+1.3 pg/mlell ®B]3}ed 0.1 pg/ml 1 pg/ml,
10 pg/ml 2 100 pg/ml s=NA 77
39.8£1.3 pg/ml, 66.3+1.4 pg/ml, 273.6+31.3




of RS M= &0l AN =

pg/ml ¥ 482.6+3.7 pg/mlE EA A Z
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Fig. 6. Production of 1L-10 from Peritoneal
Macrophages stimulated by CP-PR (*p<0.05).
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Fig. 7. Production of IL-12 from Peritoneal
Macrophages stimulated by CP-PR (*p<0.05).
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1) TNF-a

WAA 2o} AT kst A ZF2] FA
vl ool A CP-PRE 100 pg/ml%-E] 10v) 3
Aoz 0.1 pg/m7HA A=g F TNF-a
o] FulE AT A 2T 44.940.3
pg/mlell B]3ted 100 pg/ml F=lA 237.2
+36.0 pg/mlZ EAH =2 F-o3HA (*1K0.05)
7k = (Fig. 8).

2) 1L-6

WAA 2o} AT kst A ZF2] FA

 eFoll 4 CP-PR< 100 pg/mls-] 104
I o (.1 pg/ml7HA Mgt F IL-6
o] #uE I A 2T 955.0447.0
pg/mlell ¥]dked 10 pg/ml ¥ 100 pg/ml
S oA 2+ 1968.1+411.6 pg/ml H 1980.4+
400.7 pg/mlE =713t ovt EA R o=
frelakzl= dskek(Fig. 9).
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Fig. 8. Production of TNF-a from Peritoneal
Macrophages co-cultured with 4T1 breast
cancer cells, stimulated by CP-PR (*p<0.05).
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Fig. 9. Production of IL-6 from Peritoneal
Macrophages co-cultured with 4T1 breast
cancer cells, stimulated by CP-PR.

3) IL-10

A A E 9} 4T1 Fabet Al 252 54
wjoFell A CP-PRE 100 pg/ml*-E] 100 3]
Aoz (.1 pg/ml7HA A28 3 1L-10
o] HulE FEI A} 2T 1842.7+184.0
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pg/mlel B]3}ed 100 pg/ml E=oA 3946.3
+424.2 pg/mlE EAA 02 893 (*1X0.05)
2738t = (Fig. 10).
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Fig. 10. Production of IL-10 from Peitoneal
Macrophages co-cultured with 4T1 breast
cancer cells, stimulated by CP-PR (*1X0.05).

4) 1L-12

WAA 2o} AT kst A ZF2] FA
vl ofoll 4 CP-PR< 100 pg/mls-] 104)
sIMHoF 0.1 ng/ml7HAl A=sk ¥ 1L-12
o] EulE #AS A Y2+ 25874257
pg/mlell B]3ted 10 pg/ml ¥ 100 pg/ml 5
ZollA 27 404.1+16.2 pg/ml W 432.4+33.1
pg/mlz FAHeR Fo3HA (*X0.05) &
7}t ok (Fig. 11).
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Fig. 11. Production of IL-12 from Peitoneal
Macrophages co-cultured with 4T1 breast
cancer cells, stimulated by CP-PR (*1X0.05).

5. NK A= &4 &3

1) YAC-1 M=E A3 24

YAC-1 MlZol| Hat ujAAze] uE
25:1, 5:1 % 10:12 38l YAC-1 Al
g v&E AT 22 251, 5:1 % 10:1
A 2zt 2 4.8+2.0%. 13.1£2.0% =
14.2+1.1%0 ¥3 16.7+4.0%. 42.4+2.3%
9 721+:10.7% % BAAR R 984
(*p<0.05) 713l eH(Fig. 12).
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Fig. 12. Lysis of YAC-1 cells stimulated
by CP-PR (*p<0.05).
E : normal spleen cells, T : YAC-1 cells

2) Granzyme

YAC-1 M=zl i3t vjAH| £2] vl 25:1,
5:1 2 10:12 3o granzymes =43 2
7 5:1 9 10:1e1A Z2F g2 154.8439.9
pg/ml % 201.2+51.8 pg/mlell ®B]sll 355.8+
24.8 pg/ml % 839.6+86.2 pg/mlZ FA A
o2 A (*1X0.05) F7FsFAeH Fig. 13).
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Fig. 13. Production of Granzymes stimulated
by CP-PR (*p<0.05).
E : normal spleen cells, T : YAC-1 cells
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A3, 50 pg/ml 2 500 pg/mle] CP-PR
Fo Al BAHoR frolgt FoF Ae] o
Al 235 Bgeh CP-PRO o Aol
A &7t A2 = A el H]E =4
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gA3E 53 AAHGA "”—‘“"ﬂ o] gk
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FEolME g HME 540 9l A
o7 FAHAY. o] CP-PR 4T1
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