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Effect of Plantago asiatica L. Water Extracts on Mice Spleen and Cytokine Cells Activation
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Abstract

Plantago asiatica L., observed frequently in East Asia, is a known herb used in traditional medical remedies several studies report

that P. asiatica L has anti-inflammatory and antioxidant effects. To determine the production of cytokines (IL-2, IFN-y, and TNF-a)

induced by lipopolysaccharide (LPS) and non-LPS-stimulated macrophages, an ELISA assay was conducted using cytokine kits. Mice
splenocytes were cultured for 48 h with various concentrations of P. asiatica L. (5, 10, 50, 100, 250, 500, and 1,000 pg/mL) or

with mitogens (ConA or LPS). P. asiatica L. increased the proliferation of mice splenocytes, especially under the condition of its
concentration ranging from 250 to 1,000 pug/mL. In addition, Plantago asiatica L. notably induced cytokine production of (IL-2, IFN-y,
and TNF-a) at its concentration of 250~500 pg/mL. These results suggest that supplementation with P. asiatica L. water extracts

may play a potential role in enhancing immune function by mediating splenocyte proliferation and cytokine production through its

anti-inflammatory activit.
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AAo] d4 2E2E 250 pg/mL H7FsZoA 16.07+3.56
pg/mL, 500 pg/mL 9] =o)X 16.08+2.49 pg/mL, EW|ZFS
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Table 1. Differences of the proliferation index in mice
splenocyte between cultured with extracted water of Pleu-
rotus ostreatus and mitogen

Conc. Proliferation Index” Mitogen
(ug/mL) Water Con A
0 1.00£0.25""
5 1.90+0.20°
10 1.39+0.10
50 1.66£0.23"
100 0.92+0.17° 6.35+1.24¢
250 2.21+0.20"
500 2.27+0.04™
1000 3.11£0.15°

D Proliferation index= mean of O.D. in test wells / mean of O.D.
in control wells.

? Means+S.D. “ Means with different superscript (***) within a
column significantly different from each other (p<0.05) as
determined by Duncan's multiple range test(a<b<c<d).
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IL-2 production (pg/mL)

100 500 1000

Concentration of pleurotus ostreatus water extracts (ug/mL;

Fig. 1. Peritoneal macrophage-induced-IL-2 production cul-
tured with Pleurotus ostreatus water extracts.
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IFN-y Bu|%5o] B3t 23 Fig 29 2tk fiAA| =9
LPSE %9 2+ & Aejste] uigFet ASHS AH8-3H3
t}. 9F9] thR LPSo|A] 85.25+10.67 pg/mLZ F-o]F o2
Fol xTo)A w2 IFN-y7} EH]E A thp<0.05). A7 |
A4 2E2E9 B 5, 10, 50, 100, 250, 500, 1,000 pg/mL 2
7Vsol| A ZFzF 20.88+4.51, 18.27+2.53, 23.63+2.09, 28.93+
1.22, 36.91£1.91, 34.54+1.55, 35.42+2.05 pg/mL2] IFN-y £H]|
F g Btk E3], 4% g5 FEE F9Y 250~
1,000 pg/mL =04 £ Er|ge Bk waka] 7o)
A% ZEEO] IFN-y 288 AFA71E Ao= R A,
&%) 44 32589 Bojdt AYIAE 50 ugmLe} 500 g/
mLe] FEoA foldoR A teht ATt gen, o
oF AR AFE Holt duet & 4 YrhRy & Kim
2005). ol Aol A% 2EE WL FULRRE XA
W] whe-g 2NAY Ao AlmEE Agfolth ThidA
Fef ol Bt A5/ (proinflammatory) AL E7H1 02 25
5o} 9l IFN-y(Sypek & 1994)= £7% 4% 4)(antiinflam-
matory) Aol 7Ll AL lAIste] HTFHFA Aol 27}l
T FASA APl EIRIY FFE 2 Hoaw o
A tHPisa 5 1992).

3) TNF-a £H|2F

TNF-a A3/9%] A= Fig 33 Zrh &2 AtollA= 4]
Alzzoll LPS(%9] 2t E A2 ote] vigFet 4FHS AHE-
Atk 9] tRZL 490.81438.68 pg/mLe] TNF-a7} HH]
=913, LPS(15 ug/ml) S F7}8t A -So= 2,917.66+1,204.49
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Fig. 2. Peritoneal macrophage-induced-IFN-y production
cultured with Pleurotus ostreatus water extracts. “* Means
with different superscript ("% within a column signifi-
cantly different from each other (p<0.05) as determined by
Duncan's multiple range test (a<b<c<d). = Significant diffe-
rence from control at p<0.05.
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Fig. 3. Peritoneal macrophag-induced-TNF-a production cul-
tured with Pleurotus ostreatus water extracts. *° Means with
different superscript (*°) within a column significantly different
from each other (p<0.05) as determined by Duncan's multiple
range test (a<b<c) " Significant difference from control at p<0.05.

pg/mLO] TNF-a7} £H]= o] 2o H|s| FojHor w2
TNF-a& #4525 ERAtHp<0.05). 27| & F== 50, 100,
250, 500, 1,000 pg/mlL =S H7}8t A2 zHzF 1,838.924465.15,
1,254.31£233.49, 2,666.83+119.01, 2,271.22+642.15, 2,376.83+
1,376.72 pg/mLE tRFEoh =2 TNF-a S ZAoh
metA A7 o] 44 FEES HAANIEZE ST A 27]
F=HS S 9wl Hog AlgHr) o]ydt dTLANE
oJ5tH A7 o] 4= FEES H7FeE 50~1,000 ng/ mL F&=
HRoA 2 AHS Uetd AS & 4= Stk &9, A9
A" A 2 FEEY F$ 100 pgml F=o|4 TNF-a
HH7} 2ol vl foH g =4 UEh, AR ©E
w9 z10]8 Hol7|E 3t thRyu & Kim 2006).

o8] Aute] W2 AH o] 4 FEE0| vho| A9 H]
BAEZ ST Abo|E7FQl B3} Hofste] MYs FX
of E2Z £ AR ARHAY HAE G FE2EY vpola
AFERAE T3 vRAEZ ST AT oE A AT
= A% 45 FEE A75F99 500 mgkg BW. FEoA
A7} JAtHRyu & Kim 2004). E3 T
T FAgH A F4] Ao A= 50

2 zEE A2 el ArkRyu 5 2009). 7
o] £2BL ol§3 WAL AT AU WHo] £EBL 2
2] 52t AT Fofat ol 2o] A WABPFOe] 63 my/
kg/day PMASIA] 21t B4 $48 237} YIrkKim
5 19%). &, T2 A7RE 57 94 $222 Aol A7t
slo] LPSZ AT 2ol RHOR 2 TNFag] 24
52 bl 977k 238 B} GekRamunans 5 2000).
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7Fet A chp<0.05). g, thAA|Z Z443t2 =¥ cytokine
HH])ZF IFN-y, IL-2, TNF-a cytokineZ%4 A}, L2+ G904
< Ho|x| gkgtou} IFN-y, TNF-a 25 250~500 pg/ml 5%
NA 221 AolE HATHp<0.05). o] Uehd 23tz
A7o| g4 F2E0] lo|A uPgA|EZ S F=5kL, cyto-
kine FH|Fo| = F3FS & A0 E Hol At waka] Ao
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