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ABSTRACT

Effect of Prunellae Spica Extracts on Anti-tumor Metastasis
by Immune Activity

Ja-Kyung Heo, Jin—-Moo Lee, Chang-Hoon Lee,
Jung-Hoon Cho, Jun-Bok Jang, Kyung-Sub Lee
Dept. of Oriental Gynecology, Kyung-hee University

Purpose: This study was designed to investigate the anti—tumor metastasis by
immunomodulating effects of extracts of Prunellae Spica.

Methods: Antimetastatic experiment was conducted in vivo by using colon
26-M3.1 carcinoma. And we observed cytotoxicity of Prunellae Spica on colon
26-M3.1 carcinoma, L5178Y-R lymphoma cell, hela cell and macrophage. To
observe the immnomodulating effects of Prunellae Spica, 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-GM1 serum.

Results: We found that the administration of Prunellae Spica extracts
significantly inhibited tumor metastasis in vivo. In an in vitro cytotoxicity
analysis, cell growth are closer to 1009 in case of colon 26-M3.1 carcinoma,
L5178Y-R lymphoma cell, hela cell at low concentration. In case of macrophage,
cell proliferation is closer to 100% less than 62.5ug/mé of Prunellae Spica extracts.
The level of cytokine such as IL-6, IL-10, IL-12 which stimulates Prunellae
Spica extracts was increased in dose-dependent manner compared to the control
group. TNF-a is hardly secreted less than 250ug/m¢ The depletion of NK cells
by anti—asialo GM1 serum partly abolished the inhibitory effect of Prunellae
Spica on tumor metastasis.

Conclusion: Prunellae Spica appears to have considerable activity on the
anti-metastasis by activation the immune system such as macrophage and NK
cell.

Key Words: Prunellae Spica, anti-metastasis, immune system
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1) ol %

TEAEY wiFs 1% RPMI-1640
7} Eagle’s minimal essential medium
(°]3} EMEM) HJA], fetal bovine serum
(o]3} FBS), vitamin, non-essential amino
acid, L-glutamic acid ¥ thioglycollate
52 GibcoAl (Carlsbad, CA, USA)ol A
Tt ARESEATH
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Colon26-M3.1 carcinoma cell®] 8] &2
75% FBS, vitamin, sodium pyruvate,
non—-essential amino acid ¥ L-glutamine
o] ¥ EMEM HIAE, L5178Y-R
lymphoma cells, Hela cells 2 macrophage
o] Wi 75% FBS7F g8 RPMI-
1640 Wi A& Z+2} o] gstdem 5% COy,
B% = = 37C9 wjeF”] (Thermo,
MA, USA)ellA] #il 3ot

3) IEE; ER =g
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oA Felslr] 915te] 5vhele] BALB/c
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< FYI EFH HRleE Ay
g b oskas AR 2
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colon26-M3.1 carcinoma A XS5 78]
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4) Iy Aol o itk
(1) Colon26-M3.1 carcinoma cell®l
o gk i
1x10°7/mee] =2 colon26-M3.1 carcinoma
cellZ 96-well plate®] Z} wellell 100 xl

EF3 3 2000 pg/miFE 38) 34

82 pg/m7kA B A%k HELE A
4 100 utE 27+ H7bstal 243 <k
stk w98 24417 Adl cell
counting kit (Wako, Japan) &< well

E X

T 10 pg/me H7F 5, AEAE7F AR
T84 formazan® %S 450 mmolA &
BEE AN, MESA aFds
ARE H7teAl e izl gk 9
BEE (%)E ®ASAT

(2) L5178Y-R lymphoma cell®} Hela

cellell o gk it ik
1x107/me2] =2] 15178Y-R lymphoma

cellE 96-well plate®] Z+ wellell 100 xl
A BT $10,000 pg/mbFE 48] 3]
MO Z 06 pg/m7bA SAe EfhE
AA 100 wE 242 Hrvsta 291k w
¥ttt Hela cell 9A 1x10°7/ml F%
2 96-well plate®] Z} wellell 100 x02
5 F, 2000 pg/meFE 3] B4R
©2 09 pg/m7bA B A g GRGE A
100 wE 2+zh Ad7hste] 293t v ksl
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v dxzTdd g WES (%= FA

5) Macrophageﬂ] oyl s

(1) Macrophage ¥tk

BALB/c "}$-2:0] 1% thioglycollate
=2 1 BEFFALSA 3Y Fo AF E
oz 3PA 7 3 E7Fo] RPMI-1640
WA 10 mS FHstd B U Ax
(peritoneal exudative cells: ©]3} PEC)
g FF3AY. 3" PECE 24 well

43



ZROEMO oSt EMES mEB MH MR

BN

culture plateo] 15x10%mie] ==
gate] B3 & 243 F<S Bﬂoka"q
macrophageS plateo]] F&slar ujj okl
o2 AHsle] FAEA G AZE A
At At

(2) Macrophage©ll o s+ itk

1x10°/m¢<] macrophageZ 96-well plate
9] 7t welld] 100 WA B33 3 4000
pg/meFE 48] Ao Z 1.0 pg/m7t
A B Mgk GRGE ol 100 s et
3 297wk AT) vl ks 2-44]%F
Aol cell counting kit (Wako, Japan)
LA welld 10 pg/ml A7F &, AEA
¥7} Ayaket 84 formazand U
450 oA FHE=E AR oH, Al
_LEH EJ,}T‘:_ f<47}3}x] or= ‘:H
Zaol tigh WESE (%)E FAISA T

(3) Macrophage®] cytokines &

MacrophageES 24A17F 9 wjF 3
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1. BE e @ v i

vl Td oA colon26-M3.1 carcinoma
cell Folo W& FaFs Lotr A}
10, 50 B 250 pg Hili FEES 5
3 Ayt 50 g 250 pg Hihih FEE
Fo A FF -7 42 19.0411.73%
12245022 tZ79] 85.0+11.59] Hls}
of FAFSE Fogt (p<0.0l) TF A
o] dA E}E HHAHFig. 1).
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Fig. 1. Effect of Prunellae Spica on lung
metastasis produced by colon26-M3.1
carcinoma cells.
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2. % Ml A9 MiREk

1) Colon26-M3.1 carcinoma cell®l] tf

sk i SOk

i #2552 2,000 pg/miF-E 34|
IO R 82 pg/m7tA AHEgh
colon26-M3.1 carcinoma cell®] 2
#zst A3} 666.7 pg/mbFE A A B
7bEe) 741 pg/me o)dkel A 100% 7}
7He AEZSAS JEHASH, ICs0e
270 pg/meo]l A (Fig. 2).
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Fig. 2. Cytotoxic effect of Prunellae
Spica on colon26-M3.1 carcinoma cell in
vitro.

2) 1L5178Y-R lymphoma celle] 3t
MR TR RCR
Eiie 252 10,000 pg/méF-E 48]
e E 06 py/m7tA At F
L5178Y-R lymphoma cell®] 4S8 #
23 A3 625 pg/miFE A3 F7)
o] 156.3 pg/ml o]kl A 100%9 717}
i AEZFASE YEASH, ICso
350 pg/méo] AH(Fig. 3).
3) Hela celloll gt it 2k
HME 258 2000 pg/mlF-E 3uj
SHOZ 09 pg/m7HA] 22 sk & Hela
celle] S2& &zt A3} 2222 pg/ml
FH AMAM3E F7FEO] 741 pg/mt o)t
o Al 100%°l 7}7he- MEF2A S YERY

o™ ICso2 140 pg/mlo] ATHFig. 4).
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Fig. 3. Cytotoxic effect of Prunellae
Spica on L5178Y-R lymphoma cell in
vitro.
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Fig. 4. Cytotoxic effect of Prunellae
Spica on Hela cells in vitro.

3. Macrophagedl "X+ &

1) Macrophageoll tf 8+ fHEFHEM: R

Hii 3255 4,000 pg/miE-El 4n)
Mo 10 pe/m7tA H}F F
macrophage®] 45 #&3 A3} 1,000
pg/mF-E MM FTEE o] 625 pe/ml
o]3}oll A 100%0) 717he- HES2)S e
o ICs02 610 pg/mio] AtHFig. 5).

2) IL-69] 7rik

it 2255 1,000 pg/miE-El 4n)
sl oz 098 pg/m7tA AHFd F
macrophage®] IL-69] £vE B3 2
7}, 098 pg/mFEH 250 pg/mi7tA F=
oJEAQ IL-6 &¥] F7H7F #EH A
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o] W, FAANETOE AL 2 ug/ml
9] LPSY 7% 853,5+960.5 pg/mlo] A Th
(Fig. 6).
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Fig. 5. Cytotoxic effect of Prunellae
Spica on macrophage in vitro.
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Fig. 6. Production of IL-6 from
peritoneal macrophages stimulated by
Prunellae Spica.

3) IL-109] 7

e 252 1,000 ug/miE-E 48]
sl o g 098 ug/m7bA AHEd F
macrophage?] IL-109] EH]ES #E3
A3, 098 pg/mHFE 1,000 pg/m7tA &
= 9EAQ IL-10 £¥ S/ 23

Ak o] W, FdNEFTOZ AHEF 2
pg/mee] LPSE] 739 520.0+46.0 pg/mi°]
A} (Fig. 7).

4) IL-129] 7

s 255 1,000 pg/miF-El 4n)
sldHo g 098 wg/m7bA AHEd F

-

macrophage?] I1L-12¢] #H|E #Z
A7 098 pe/meEE 1.000 pg/mb7tA 5
T &3l IL-12 4] =77 @&
ATt o] W, FAHETOE AR 2
pe/mbe] LPS9 7% 177.5£10.9 pg/mlo]
N\E]'(Flg. ).

frorok

500
a00

oo _I_—

EO0 —

500 —

IL-10{pg/m)

400 —

M -

200 =

100 ’_’—'— -
0 e BT = N == NI et B | L L

contral 0.98 39 16,6 B25 250 1000
Concentration{ sg/uk)

Fig. 7. Production of IL-10 from

peritoneal macrophages stimulated by
Prunellae Spica.

L-12(pg/mi)

5 B

contral 0,92 39 16,8 625 250 1000

Concentration{ za/nd)
Fig. 8. Production of IL-12 from

peritoneal macrophages stimulated by
Prunellae Spica.

5) TNF-a2] 75

HHE F2ES 1,000 pg/mlF-E 48]
S o 2 098 pg/m7hA A
macrophage®] TNF-a¢] &vE #HZ3)
A}, 250 pg/ml ©15ke] FEo A= TNF-a
EHI7F AL BEEA GAUTE o] W, &
Aoz o 2 AFES 2 pg/mie] LPSE
79 455.9+6.1 pg/mlo] ATHFig. 9).
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Fig. 9. Production of TNF-a from peritoneal macrophages stimulated by Prunellae

Spica

4. NK cell ol v X= &
NK cell®] &Ad wE colon26-M3.1
1
=

carcinoma cell Ao]o) v X= FIFS ¢
e

8
olR A} 250 pug HAIE FF
St A3} anti-asialo-GM1 & A2
AXe HiE T gzt Alo]d
2%t 2}o) 7} Ao} anti-asialo-GM1
A HIAFTAAME HRiE FoTol
48+29%2 w9 41.8+12.39] H]S}
SAASE FY% (p<0.01) FF Al
295 ®Yk(Fig. 10).
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Fig. 10. Effect of NK cell depletion on
Prunellae Spica-induced inhibition of
lung metastasis.
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2. Colon26-M3.1 carcinoma cell, L5178Y-R
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