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Abstract

This study was designed to investigate the effect of Plebeiae Herba (Salvia plebeia R. Br.) on the
proliferation of AGS cell lines and the activation of splenocytes. In an anti-cancer test using AGS cells, water
and ethanol extracts of Plebeiae Herba inhibited the growth of AGS cell lines and morphological changes were
also observed in a dose-dependent manner. Water extract of Plebeiae Herba showed growth-inhibitory effect
of 43.3% at 1,000 ug/mlL and 69.7% at 3,000 ug/mL. Ethanol extracts of Plebeiac Herba showed growth-
inhibitory effect of approximately 37.3% for 1,000 pg/mL and 75.8% for 3,000 pg/mL. The Plebeiac Herba
induced the proliferation of spleen cells and increased interleukin (IL)-2, interleukin (IL)-6 and tumor necrosis
factor (TNF)-a. In conclusion, these results suggest that the Plebeiae Herba seems to have antiproliferationg
effect against the AGS cell and acts as a potent immunomodulator.
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E Ao A8t A 2T A EFe AGS(KCLB
21739) cell-& Al EF2-3 ol 4] E-oF who} AHE-spsit. o
M EF9) viek-2 10% FBS, penicillin 100 units/mL, strep-
tomycin 10 pg/mL7} 3% RPMI 1640 w2 & A}-g-3]o]
T-75 cm® Ze}Aazol o|AAZ F , 5% COy} ZFH+=
37°C incubatorol 4] Bl o}s}od o.nf, %E]-:':Eloﬂ kA 7} oF
4x10° cel/mLE FA5™ PBSE A|H 3t 0.05% tryp-
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A EF9) AGSE 60 mm dish 7 1x10° cells7} H =2 cell
culture plate(NUNC, 35 mm)ell ¥3}32 37°C, 5% CO; in-
cubator(3154, Forma Scientific Inc., USA)el| 4] 2447} ulj o
g+ F o8] F%=(0, 100 pg/mL, 500 pg/mL, 1,000 pg/mL,
3,000 pg/mL)e] Al 87} &5 A 22 afekb o s 2447k
ot v} A sk F et vlokE A X = 33 | A (NICON
TMS, Japan) 100882 238132, 049% trypan blue assay =
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& Cell Titer 96% solution o]&3te] AL ZAle =43}
ot vAAE £4 =42 AQueous One Solution Cell
Proliferation Assay(Promega, USA)E A}-&-3}¢ic). #=2l3t
AN ZE well F 5x 10708 @2 FxeF BAZEE 7}
=3} lipopolysaccharide(LPS)E 10 ng/ml. A7} &, T
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F FEEH 60% g FE2EL TEEE AR TR
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£ 15 uL% #A7}sled 37°C, 5% CO; incubatorell 4~84] 4k
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&7 LPS10 pg/mL)2}F a-CD3(0.01 pg/mlL)-&
B kA Z (A A E)ell H7bsl R, AR R B FEET o
BHE FEEL TREER Hﬂ°b‘ﬂi°ﬂ H7baled 24417k vl <F
g & uljof AbZN g 3]43}m, ELISA(enzyme linked im-~
munosorbent assay)® AbZol o] Z£&3H interleukin(IlL)-2,
interferon(IFN)- 7 , interleukin(IL)-6, tumor necrosis fac-
tor(TNF)-a9] k-8 &4 3}gth &, flate-bottomed micro-
well plateel] goat anti-mouse cytokine A (13} 3 4)E
coating buffer(0.1 M NaHCOs, pH 82)%- o]8-3lo] 3|43}
t}& 4°CollA] overnight incubationdt %, 3% BSA &4 o2
2717 et "Li°ﬂ/ﬂ blocking 3}l A& oA AH3E wl<k
AEAE AP vIER 843k platedl] 747t @z, Al
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7ystd o). dA A 7E F4 avidin-conjugated alkaline phos—
phate® ol A2o]A 147t incubationA 7| %, 7| A=
p-nitrophenyl phosphates g2 & @871 t}-&, micro-
plate reader £ 410 nm&} 450 nmol 4 F3 =5 &A3}arc)
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wW3lE gakstedoi(Fig. 1, 2). F 7H4 358 =F 100 pg/
mL A2l A AE 2 719 s E Jeb iz
FEE A E,E o vt Aze] e} Zhas
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_ P , A E2] 33 sAle] ZUlstgct v &3
60% °ﬂ E&% 222 5 3000 pg/mLE M B8 T2l
= AR A2 Al A R] dgred, AEE HHQl

J Fsrt A Ao
A& FEE AT AGS A Z 34 A& & 32
E(Fig. 3) 100 pg/mLel M 165%, 500 ng/mLell A& 24.9%,
1,000 ng/mLell A= 43.3%, 3,000 pg/mLell A= 69.7%2)
AZ F4] 3442 debisdch 60% olghe 3232 (Fig.
4) 100 ng/mLelA & 15.2%, 500 pg/mLell A& 27.0%, 1,000
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Fig. 1. Morphological changes of the AGS cells treated with water extract from Plebeiae Herba.
A: control, B: 100 pg/mL, C: 500 pg/mL, D: 1,000 ng/mL, E: 3,000 pg/mL.
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Fig. 2. Morphological changes of the AGS cells treated with ethanol extract from Plebeiae Herba.
A: control, B: 100 pg/mL, C: 500 pg/mL, D: 1,000 ng/mL, E: 3,000 pg/mL.
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Fig. 3. Growth inhibition of AGS cells by water extracts
from Plebeiae Herba.

A: control, B: 100 pg/mL, C: 500 pg/mL, D: 1,000 ng/mL, E: 3,000
ng/mL. Values with different superscripts indicate significant
difference from each other (p<0.05).
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Fig. 4. Growth inhibition of AGS cells by ethanol extracts
from Plebeiae Herba.

A: control, B: 100 pg/mL, C: 500 pg/mL, D: 1,000 ug/mL, E: 3,000
ng/mL. Values with different superscripts indicate significant
difference from each other (p<0.05).
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Table 1. Effects of Plebeiae Herba extracts on the growth
of spleen cells

Concentra- Growth (O.D. at 490 nm)
tions “) Plebeiae Herba Plebeiae Herba
(ug/mL) water extract ethanol extract
Control 0.44+0.04
Sample 1 0.50+0.03" 0.40£0.07
3 0.54+0.04" 0.58+0.00"
10 0.51x0.00 0.63+0.00"
30 0.5520.00 055+0.01°
100 0.54+0.05 0.52+0.01"
300 0.30+0.00 0.36+0.00
LPS 10 1.13+0.14™
a-CD3 0.01 0.80+0.09™

“p<0.05, "p<0.01, with respect to control by Student’s t test.
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Table 2. Effects of Plebeiae Herba extracts on the IL-2
production of spleen cells
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Table 5. Effects of Plebeiae Herba extracts on the TNF-a
production of spleen cells

Concentra- IL-2 (pg/mL)
tions Plebeiae Herba Plebeiae Herba

Concentra- TNF-a (pg/mL)
tions Plebeiae Herba Plebeiae Herba

(ug/mL) ) water extract ethanol extract (ug/mL) ) water extract ethanol extract
Control 15.75£7.07 Control 59.25x15.91
Sample 1 20.75+3.54 14.60+3.54 Sample 1 68.00+3.54 60.50+10.61
10 10.75+3.54 <10 10 100.50+3.54™ 74.25+8.84"
100 <10 20.75+7.07 100 55.50+14.14 43.00+24.75
LPS 10 <10 LPS 10 444.25+5.30™

a-CD3 0.01 220.75+14.14"

a-CD3 0.01 284.25+1.77"

“p<0.01, with respect to control by Student’s t test.

Table 3. Effects of Plebeiae Herba extracts on the IFN- 7
production of spleen cells

Concentra- IFN-7 (pg/mL)
tions () Plebeiae Herba Plebeiae Herba
(ng/mL) water extract ethanol extract
Control 123.00£91.92
Sample 1 18.00£0.00 <10
10 <10 <10
100 <10 <10
LPS 10 2,049.00£56.57"

a-CD3 001 348.00£5657"
“p<0.01, with respect to control by Student’s t test.

Table 4. Effects of Plebeiae Herba extracts on the IL-6
production of spleen cells

Concentra- IL-6 (pg/mL)
tions _ Plebeiae Herba Plebeiae Herba
(ng/mL) ) water extract ethanol extract
Control <10
Sample 1 31.75+1591™ <10
10 19.25+1.77 14.25+1.77
100 <10 13.00+7.07
LPS 10 1,494.00+10.61""
a-CD3 001 101.75£1.77"

“p<0.05, "p<0.01, with respect to control by Student’s t test.
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AR E E FEE 1 pg/mL AT g F2F 100
ng/mL X232 vzl v)s IL-29] ¥4 %k% el 3hA
F7MA7IA = Fekd A 42 31.7%S 718 el Aot
(Table 2). IFN- 7 ¥u|%2 oz 2 E3 60% A utg& +&
E Aol s F2oA el WshE el A %3kl ck(Table
3). IL-6% E7} 60% &g F%F Aeld L5 das
o Hlal fojH o Frletded 53], & FE5E5S 1 ng/
mL ATl A, d5E FEFELE 10 ug/mL = ToiA
IL-6 Fulg F7i7t F=a) 3 cHTable 4). TNF-a £¥}%2
EF 60% o#-g & AZlR FriEId=d B3 60%
NErE 2ZE 2% 10 pg/mL Az FolA 22t 69.6%9}
25.3%2] TNF-a A4t 2718 f-E8tgd ek (Table 5). ©]4+9]
Aol A BAZE ZA8A7)E LPSe TAEE #3434
7)= a-CD3el| 93] IL-2, IFN- 7, IL-6, TNF-a2] AlAde]

£ AR

"p<0.05, "p<0.01, with respect to control by Student’s t test.
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7 2e ARE Aok QAR A EF AGS] ¥
s o2 B3} 60% oleHe 2EE e A o
vl ste] Az Wrr) il AEe] dgsht &4
I Z7hslsic). HAlZ 9 F4]of vix|= <382 AGSY
S Fxo] u#Hsle] oFAME 24 oA o] eyt on]
B 2%E 1,000 ug/mLolA 43.3%, 3000 pg/mLell A 69.7%,
60% ol ek 2% 1,000 ng/mLelA 37.3%, 3,000 ug/mLel
A 75.8%2 AA &S Jeldslc) A2 FE2E0] v]AA

FA WA= AFL AXE B FEFE2 30 pg/mL,
% ol BFg 482 10 ng/mLellA 2zt 25.0%9} 43.2%<)
ZAMS 2717} vhelyk o) 300 pg/mLel A& Bl AFA Z 9]
FAle] A el w8 2 A vebldcl o7
Z 2Z-Fo] u|AA LY Alo]EFI] MAle] vl A= o
IL-22] 7% A& & 5% 1 ug/mL MelTolA 2075+
354 pg/mL, 60% ol &2 FZFE-2 100 ng/mL A2 7ol A
20.75+7.07 pg/mLEA 15.75+7.07 pg/mLal Tz =
ol rle]l ®F 31.7%2 S7HE Jetsich IL-6 |
wg & £2F 1 ng/mLeiA 31.75+1591 pg/mL, 60% o

2% 10 pg/mLell A 14.25+£1.77 pg/mLZA] A 2]
o B3 23 Z71E mygeh zel 3 B3 60% ol
¥ 25 10 ng/mLellA] A2 oz vls 2t
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