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Korea.

The objectives of this study were to find out the plant
to enhance immune activity among 42 kinds of foods
frequently consumed by the Korean elderly consisting
of 5 food groups and 5 wild plants. Each sample was
assessed the immunoactive effect by measuring NF-
kB/AP1 gene expression, nitric oxide and cytokine
production in RAW-Blue™ cell. Soybean sprouts of 47
plants showed the highest NF-kB/AP1 gene expression
at the level of 1.13 = 0.03 (O.D. 650 nm) and Soritae,
sweet potato, banana, apple, garlic, crown daisy, cab-
bage and Ailanthus altissima also had high activity of
NF-kB/AP1 gene in RAW-Blue™ cell stimulated by
LPS. NO production of Ailanthus altissima was signifi-
cantly higher than that of other plants and 16 plants
of glutinous sorghum, black rice, Seoritae, Heuktae,
sweet potato, banana, apple, garlic, mungbean sprouts,
spinach, crown daisy, young pumpkin, cabbage, soy-
bean sprouts, Actinidia arguta and Aster scaber were
the next best activity. The above results selected 17 out
of 47 plant samples. Moreover, soybean sprouts was
significantly shown to increase TNF-a (1,509.55 + 1.38
pg/mL) and IL-1B (54.56 + 1.08 pg/mL) cytokines in
comparison with RAW-Blue cell stimulated by LPS.
According to the results of in vitro evaluation, the etha-
nol extract of soybean sprout increased the production
of immune-enhancing cytokines by proliferation of
macrophages. In addition, NF-kB transcription factor
activity and NO production ability were excellent, and
it was selected as a material having excellent immuno-
logical activity.

Key words : immunoactive effect, frequently consumed

food, ethanol extract, NF-kB, cytokines
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A AEE FAALHel L Relug o] o2 xe] o
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ipopolysaccharide (LPS) 2] Al pro—
inflammatory cytokine?! tumor necrosis factor—
alpha (TNF— @), interleukin—1beta(IL—-18) %
interleukin—6 (IL—6) ¢} 99574 &< inducible nitric
oxide synthase (iNOS) % cyclooxygenase—2(COX—

2 polysaccharide®} polysaccharide—peptide
A, @A Zo] wojy gl ‘7]_ wol 4 g
Wokar ezl omp okl T AR F
HAAE X}Z*}L 7‘”‘ FE FAE
AAE o] &3 g sto] thek

& Wrtstel Rask Abel e Qlvh[13].
Aol $elue} FHl5e] A5 P et
o I AF FoA WG EES
Fr A2 gaste] FAEe] AuEy W WihrhA 2
Eol At invitro gl A WM EE o] &3] META S Yl

= A9

Materials and Methods

2)5 TAA T3, 8]. a8l=E
AA A7 5 MAetE A2 v ofd 17| sRtE 2 Aol AHEE AEaAls 20109 WA GFTA
FE AEel FFS wWol W] wiel #HEE AE [14]elA Rag 300 oA AF & 42 +=9 U
Aol whE A o] Folx Al thekgh Aol w1 AEFEG ABAF15]F &8 Add He &4
Rom, AFE AHA R o] FojA I §lrk. A okA 9] T AAME AT 5FES Xt T ATES THA L
AANTAFTA AAE W5l EEE T FReAT. Be A Es P utEdA FYdstd o,
AB7154 9855 AP AEJAGF ez st Table 191 AH& Algdat gabA JuE Ao
Qlom, IAIPS A, T4, ¢FAFYANES Tt FiEEgEFol 10% ol3tE W2 F7F 8% T 2T
s A i A= e ‘?:’_i"ﬂ}"o] Stk AP F o R = A RE IR TJHO]‘@ AF& }S’ii, FEgEol 2
AZvtga i, SAFEHA, S22, WA TA], HAF 6%, AT 2%, AaF 24F D AAF 5F2
L—2F8, tdlFE =5, Lactobacillus plantarum 5°] )T T4 Az (Ilshm Lab Co., Korea)—é ol g3t 4 A%
AAE 2A7F /A AL Qs WY SR 75 ol #st 4‘7“‘ W7 (5—-7 days, 20 torr, rack temp. —457C, trap temp.
olv] o] miso] gl=dl, Hto] txd el w=w —70C)& A3 F Fafsho] ARkl
LA FEE0] vk R RS F2 3 EH”H]TLO]
A s E FEFoEA WYV sS TG OIEtEx=EE X
A#7F wxE AT (9], 281 Futs FEE U}'Ori TANZE TUAEE AT AT 5 1 T 100l
A oA THES Thl AEe Th2 AEXE HFets FE 70% oSS HIbsto] F2 A
B3t A A AEAR Hd Y dgukgS 24AHE<QF 170 rpm $EE WHFFE7]) (SK-T71,
27 5}3f o] “d%ﬂixéoﬂ oAt Bk Qo [10], Jeiotech, Korea) & ©]&38to] FEatt 4T A&
3 WAl (Letino edodes) 2] letinan™ A AWM A 2] grifolan o FodE2 AL AFES wE ] 70% oE®ES
Table 1. List of plant samples used for this study
Group Food and description Origin
Cl HEZE Hulled barley Korean
C2 2w ] Well polished rice Gimpo
C3 & v Brown rice Korean
C4 b Glutinous millet Korean
Cereals
Cs g Glutinous sorghum Korean
C6 b ) Well polished glutinous rice Korean
C7 Ak Brown glutinous rice Korean
Cs8 =] Black rice Chiak
L1 A el e Seoritae Korean
Legumes .
L2 = Heuktae Korean
S1 A Potato Gangwon
Starches .
S2 e Sweet potato Dangjin
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Table 1. (Continued)

Group Food and Description Origin
F1 a7t Mandarin orange Jeju
F2 vt Banana Philippines
Fruits F3 Hj Pear Jochiwon
F4 Abat} Apple Cheongsong
F5 Gyt Water melon Korean
F6 X5 Grape Sangju
w1 ThEU Ailantias altissima Korean
w2 o Prunella vulgaris L. Korean
Wild plant w3 = Actinidia arguta Korean
W4 ™ 9] Petasites japonicus Korean
W5 3 Aster scaber Korean
Vi A Bracken Yeoju
\% Al Perilla leaves Daegu
V3 2] Green young hot pepper Jinju
V4 T Carrot Jeju
Vs o =} Welsh onion Yeoju
V6 e=: Garlic Seosan
\%% 7 Korean radish Jeju
V8 vt Water dropwort Gijang
V9 W 5 Chinese cabbage Haenam
V10 53 Chinese chive Hogyecheon
Vil 3+ Lettuce Yongin
Vi2 37 Ginger Seosan
Vegetables
V13 STUE Mungbean sprouts Icheon
Vi4 A=A Spinach Buyeo
V15 A Crown daisy Anseong
V16 o] g v} Young pumpkin Jinju
V17 vl 5 Cabbage Jeju
VI8 S} Onion Muan
V19 0] Cucumber Osan
V20 % Burdock Changwon
V21 TE Soybean sprouts Hwaseong
V22 EaF Green hot pepper Jinju
V23 g Sweet pepper Jinju
V24 T Red hot pepper Gwansan
gAl H71ete] Ae dAE ES s BY S AA 239 Z7(5-7 days, 20 torr, rack temp. —457C, trap temp.
FET RS Tol o334 (No. 6, Advantec, Japan) & —70C)ANA sAAZINAG. olgA DA o EE
ol g the, A EEF7](CCA-110, EYELA, FEEY AT A9S AFe] 1704 -70TC deep

Japan) & o] &3to] &vlE A FH8AL, B2

freezerell B.¥3F31th
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MIZE B

2 AFo A AL RAW-Blue™ A 3 (InvivoGen,
USA)+E 10% fetal bovine serum (FBS, Gibco—
BRL, USA)3¥ 1% penicillin—streptomycin(Gibco—
BRL, USA)& »3%3 Dulbecco’ s Modified Eagle
Medium (DMEM, Gibco—BRL, USA) WjA & o] &3}o]
37C, 5% COz A elA wiefatadnt. Atz 2ol <
AR A gEtd o RAW-Blue™ AXE #4344 7]7)
& F 13+ Zeocin™ (InvivoGen, USA) o] 7=
DMEM wWiA & Ab&sko] kst A z=a &
lipopolysaccharide (LPS, Escherichia coli O11:B4, Sigma
Chemical Co., USA) 100 ng/mLe] §X& g3t oz
AFg-aF ol et

HAMZE Z4s &3

A A E ] F2 52 3—(4,5—dimethylthiazole—2—
yl) —2,5—diphenyl—tetrazolium bromide (MTT, Sigma—
Aldrich Co., USA) #¢ W& o] &3te] Skl th[16].
RAW—Blue™ A ZE= 1 x 10° cell/mLY FE2 96 well
plateol] &3 AL, 24413 Fb wjFgt $- 50, 100, 500
pg/mL T2 AR FEFES Ao, dxdtele
MAE FFe® Hstdtt. 7 plate 37C, 5% COz
A 2443 wleFstel MTT assays T3Sl
Hlof k5 & PBS(Gibco, USA)E ©]€3te] 5 mg/mL
TEZ AxT MTT €95 2 wellel 200 #LA
Arrete] dFuE sUdR WE At Aol 447t
B9 A ikt MTT7F =5 sholet. vk &
WA & A A3sFZ DMSO (Dimethyl sulfoxide, Sigma
Chemical Co., USA) 150 xL% 7+ wellel #7138}
A E449 formazan A4S €342 5 microplate
reader (SpectraMax M2, USA) 2 540 nmelA S3 =&
ZAsATh A2 SAES A AR FEEE dER2T Y
FFE de BEE (%) 2 e AT

AE F2E (%) =
AR FHE=
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HAMES B0 =3

g2 E7 G stEo] et E WSS T2
NF - « B/AP—1 pathway HAAFQI=}k %"éi} 545 53l
Lol prh[17]. & A3 ALE¥ U AAEE NF-« B/

AP—1 reporter cell line (RAW—Blue™ cells, InvivoGen,
USA) > Z mouse RAW 264.7 macrophagesoﬂ/ﬂ
Fele AEZE NF- k¢ B/AP-1-inducible SEAP
reporter F+AAE 7FA AL §lo] W enk-gol o) A=A
g 3l= o] A Ak (Quanti blue) ol &3] o] &2 oA
g AGE Hgst AoE 45 AR E J*%EL —’F
Utk RAW-Blue™ A X1 X 10° cell/mLA

96 well plateel 310}04 24 A7 F<F HH‘*O}

2 9% 100 gg/mL 559 AR FEES 21?/]0}01
ThAl 24 A1 7F Hlj F3Eol T, 11“4 A AEd 20 Lo}
Quanti blue (InvivoGen, USA) A9k 200 ¢ L& &3+
Ao A 104 WE-S-A1Z1 & microplate readers ©] €3}

650 nmelX FF=E 54t NF-«B 843 =&

43T,

Nitric oxide A =X
HAaEg FEE g3 A9 753 gdstr] $sked
RAW - BlueTM Aﬂﬁﬂ ik A5 Ae FH3tel NO9

100 cell/mL«l 5
HloF Al £ 100 pg/mL %8 Als FF5E5S A3t
ChA] 24413 53 vl oFato] AN ATt o] A4S 50
1 L8} Griess reagent (Promega, USA) I (Sulfanilamide
solution) ¥ I (NED solution) & T &2 4]0 #|x3k
AleF 100 # L& E33te] A&olA 107 W37
microplate readerg °|&3te] 540 nmelA FHEE
53kt Nitric oxide? %+ olAAIYEH 9
EFFAE o] &-5to] AXtstsith

Cytokine Mg =3

QAANEZ G5 28Ee Mg =4
(cytokine) 9 AAAFS dotr7] 3ol RAW-
Blue™ AlxZst Ae=ads &4 AQd & <
g o ZNFE Al EFFQI(TNF - 9 IL-1 B)
AdFE FA8A . WA RAW-Blue™ MEZE

X 107 cell/mLe F%% 96 well plate©l -r—rO}Oi
24 A3k Hok—g]_oi—, I 9 100 pg/mL 59 Als
FEES AEsto] thAl 24 A1 v ekstSith, 18 Al vhA
A dnks FHelol gAAEH A S 20 A enzymelinked
immumosorbent assay, ELISA)E o] &% ELISA
kit (ebioscience, USA) & Alo]E7F &S Z4 313l
AFOIEFFRI(TNF—a 9 IL-15) ¢ @A77t 29 5o
A Z7He] well platedl 45 Al& 100 #LE ¥
Aol A 2A7F AT 5, AdF RS Al A saL PBS S}
Tween 20(Sigma Chemical Co., USA) & 4o W&
washing buffer® 53 o4 Al & th. Detection
antibody €9 Yol &gAle ¥+&AZ §F, Avidin
A%¥ Horseradish Peroxidase (HRP) 45 4
g2l A 164 WhEAIZ T o] & HRP &4 tish 7] d =
TMB & 4& Yol WhEAlA MAke] WsE 22lstltt.
Al Zof] Aol EFFRIo] A wo] EAfstA A2de] Wslrt
et e g, o] fsks S Al EFQI(TNF— @ 9F IL—
18) =S 57433 Y. Stop solution (H2S04) & &
HRP &4% TMB 7149 dt-&-& FZAAIZ] $ microplate
readers ©]-83to1 450 nmolA S3 =5 FH5F3

Mo

SHA M

e Afe 33 v E S, Ay Hagk £
EEAAR ‘/]'E]'WJ‘”EP ZF Ad T ke 724 (p<0.05)
ASE 98 A4 £42 SAS(Statistical Analysis
System program, SAS Institute., Cary, NC, USA)
ZREIFE o] gsto] R uiv AR AHEy &2
student t—test, < LA A5 a39 vHlus
Duncan’s multiple range test A ¥of wa} §o4 &
A A8 T,
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Results

HAME SAs =8

AEAY T WA T 2AlE TEshy] §ske
47FE 7HA I QA M E F245E F ek

70% oletE fmE FEH3 AS AL
50, 100, 283 500 gg/mLE A A x| g
AT TS 2 B3kt (Table 2).

Bl ox

2 N orlo of

Srel M AR R A FEE ARE AL
RE ARCAM 100 pg/mL FEIA M £ S5
nolow AFF & A FEE22 LTvtel vle BE
FRAA w2 FH e B, TR BRI =
W= A AIE7F 100 gg/mLelA 74 E& SAS
B AxirolMs vhs, £FUE 283 AEA
FEEoM vE gEdor S50 HA Frtesly,

=)A£
RANT

9] 5% FEE T tHllE ALt 100 zg/mL
7 A ARG, A8H0F F 47F
2b, FE& a5, SEH, vy, Z2ee W FuE
0 pg/mL %2 AHAS vl H& M2
Fqom 500 gg/mL sE2 A o
,FEE] v 293 s3YE 5458
FEo] AEZAEo] 100% v WvHE LR o
E 5L IR S FoE AR FH (data not

=
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o of

i

rﬂlﬂll'mom
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o iz,
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2 2 g ol fy > ooff 1
=1

g o gz & ojo

fi

NF- « B/AP1 M AFCIX} &

A A Zo A NF—-#xBE cytokines 9
lipopolysaccharide (LPS) ¢+ 2 toll like receptor
ligands & 233 st AaAA450 =&+HA

Table 2. Comparison of various plants on cell viability in RAW-Blue cells

Group Food and Description 50 pg/mL 100 pg/mL 500 pg/mL
C1 Hulled barley +D - -
C2 Well polished rice + + +
C3 Brown rice + + -
C4 Glutinous millet + + -
Cereals
Cs Glutinous sorghum + ++ -
C6 Well polished glutinous rice + + -
Cc7 Brown glutinous rice - +
C8 Black rice - - -
L1 Seoritae + + -
Legumes
L2 Heuktae ++ -
S1 Potato ++ ++ -
Starches
S2 Sweet potato + - -
Fl1 Mandarin orange - + -
F2 Banana + + -
F3 Pear - - -
Fruits
F4 Apple - + -
F5 Water melon + -
F6 Grape + + -
Vi Bracken - - -
V2 Perilla leaves + - -
V3 Green young hot pepper - - -
\Z Carrot - + -
Vegetables
V5 Welsh onion + - -
Vo6 Garlic - - +
V7 Korean radish ++ + -
V8 Water dropwort + ++ -
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Table 2. (Continued)

Group Food and Description 50 pg/mL 100 pg/mL 500 pg/mL
\E Chinese cabbage + + -
V10 Chinese chive - - -
V11 Lettuce - + -
V12 Ginger - + -
V13 Mungbean sprouts - - +
V14 Spinach - - -
V15 Crown daisy - - -
Vegetables V16 Young pumpkin + + -
V17 Cabbage - - -
V18 Onion - -
V19 Cucumber + + -
V20 Burdock + - -
V21 Soybean sprouts + ++ -
V22 Green hot pepper + + -
V23 Sweet pepper - - -
V24 Red hot pepper + ++ -
Wi Ailantias altissima - + -
w2 Prunella vulgaris L. - + -
Wild plant W3 Actinidia arguta - - -
W4 Petasites japonicus - + -
W5 Aster scaber - + -

9% of control by 100 or less: ‘-*, 100-120: ‘+’, above 120: ‘++’

1 # B(inhibitor of NF— x B) 2] <lAk3}lef o] a}o] uwl= A
gAslEo] & oto g ol ogN WS Wojet=
A AL transcriptional activator® Z &3+
HAoz A UTH19]. =3 AP-13> NF— ¢ B9} g7
o 2 A 32 L] G shell #ofstE o Atz IAo T
b NF-kB/AP—-1°] 23t fFdx #d =4
gAAE S35 Hrstsd RAdos 8,
47F° FE5 A2 gz (LPS A v
RAW—Blue™ Aol A g]sto] @& == NF- ¢ B/AP1
AArIAre] BAS 543 A= Fig. 19 YeERSleh 7zt
ANaEd Yz LPSE 100 ng/mLEEE g3 2zt
HelshA] ¢ Ao R F-ske] Hlwstgith LPSE A
A ddete FE2E AR o8 fFrd NF—xB/APl
AEE st A9 FRITANAE

A g8k A e ) Ea R %“é OI
aput FEES Ao wle) okt
R, %%%4 Al e el A o) 2
k| P SRS S AR TP e
B3, 5% AHAlF
off MYt TR E2
v FUE FEE|

gzrrc g 48 J=2 71 Fdo] o,
o2 oS, %7k a8l ufg FEE TOE B2
& norh LPSE A28t A] e ASole URE
FEE AR A & xR o] ozt
FotHAY FASE EAE Rt RIS Az
4 s Agsty UM A 6% E3ked, gad,
FaEn], St wol wulnch Hurl 48 HAFS
& F ek 2% FRE dAv] FEFEEWF] FAHE
HYa, AREFFAMNE 130 FE5 5 vla)
FEEo] AL 2nlE FAAFYUOY, AdFE O &
ztol & e Al ottt AR F Fole BE, MEU,
He, v, 3 FEE o2 o] AN, F79
Aol vl A= otk AaF{o A FHRUFY
S HoFE AL glolon LPSE A=FS F4 942
ﬂ%i%oﬂ & & g4 UrE}LM %ot NF-«B
AP19 AARIA G4 5 HluE B3l T 47F9 AE
FEE F URTEDG EAY %5 TR 15894,
AdF 1F (v, FdHF %(H}LM, AFa)

2
*“HW;L 1F0EYE), AaFT 43;-(
FUE)S NF- ¢ B/AP19 #AFQl=
WA A2 WEE )

7 okﬂﬁi

o
it

Of
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=
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Fig. 1. NF-xB/AP1 reporter gene expression (SEAP) in RAW-
Blue cell cultures treated with various plant extracts with or
without LPS stimulation. Data are expressed as mean + S.D.
(n=3). "Significant difference compared to control treated with
LPS alone at p<0.01. *Significant difference compared to con-
trol untreated with any of extracts and LPS at p<0.01. LPS,
lipopolysaccharide.

Nitric oxide A4 A
NO=+= nitric oxide synthase®l 93] L—arginine ©. 2 ¥
AdE = F7) AR AYRkg, NESAY, AP

o gdyol gk 5 o] 7HHA g”zslx-Io] J,}x%oﬂ o 5l
RS2 gelA slom AXN AL AEEY 9 ATE
Fatete Aaddg B4 O‘EW ATH[20]. RAW-

BlueTM Ao 47F dee&FEE ARG} xS
A2l ste] NO &S 543 A= Fig. 20 AA &
47%F AR w5 AHg T LPSO @A A
ANgF+L LPS Aoz 5% thx7+3 v wdlo]
NO Ad%s H71skth. LPS A2 oA E 7T,
o, AERT, HAFTY ARE T UAs Agst
gzl LPSSF 87 Helals o NO A &Fol B
Z7tstd =, 53] ntyvel stEUE FEE0] 47
9.93 £ 0.60 £M/mL$ 10.16 £ 0.63 #M/mL=Z 7+
=%, Snel BE FEEC I UglE B2 HS
el RbA LPSE A sk 1 A5y g5 %
AgsR S Wi FHTe] 244 (1.59 £ 0.30 #M/mL)Se}
Zn) oS FEE(1.75 £ 0.10 £M/mL), FHT9
A2 (1.52 £ 0.32 g M/mL) 2 S¥ T%%u.Sz +
0.11 £M/mL), A&EFE A7 FE5E(2.561 £ 0.25
£M/mL) 283 Fd7Fo A FFE(1.55 £ 0.30
£ M/mL)"o] %3 (1.46 = 0.10 £M/mL)Et NO
A eFol wokth, AP R AAFTR NO AdFS
Hlwstel B LPSS FAle F2E& Ad 45

A FE 5 B, AT 24F F 145 wko] iRl

lt

lﬂ

_[M
d

o

B Stimulated
3 Non-stimulated

Al

Com C1 €2 €3 C4 C5 C6 €7 C8 LI L2 SI S2 FI F2 F3 F4 FS F6 W1 W2 W3 W4 Ws

o

o

No production(uM/mL)

.

B)

M stimulated
[ Non-stimulated

No production(uM/mL)

Con V1 V2 V3 V4 VS V6 V7 V8 VO VI0 Vi1 V12 VI3 V14 VIS VI6 V17 VI8 VI9 V20 V21 V22 V23 V24

Fig. 2. NO production by RAW- Blue cells treated with vari-
ous plant extracts with or without LPS stimulation. Data are
expressed as mean + S.D. (n=3). "Significant difference com-
pared to control treated with LPS alone at p<0.01. *Significant
difference compared to control untreated with any of extracts
and LPS at p<0.01. LPS, lipopolysaccharide.

E)

YEr AT AR FolE ThEsuE, B E,
=0, AT Fole A, 3 S
P FEE TOE X NO AYZFS B
EFEE AR OG5 Agsde W Fu=
F=%5(.59 £ 0.20 #M/mL)# 75U (5.46 £ 0.06
213
P

A . T
R

£M/mL), &# (4.81 £ 0.00 £ M/mL) =2 & 7} %2
NO A4 eg Btk 53] Fusd 7t5uyy FE2529
A9 LPS A& thx2+(5.73 = 0.06 pM/mL) 3} A3
=2 s eI T 1 gelE s3uUE, AlSA,

2% AREAA LPSE AdaA e dxruc
& NO A4S BPom, AT E el FEEo|
23 otk T AREFEE G5 Ao
SR TUHE #2249 LPSe WA Aelsta e W
Gnh EE e weld 9%, AEUY FE Ul
FoEUoH RE e NO 44¥E st A9
43g By 47 w YEFRT NO AT ¥
HHT 2% (R, Fo), FRLY 23 (A,
o), ARREGTD A AAFE LD A% 15,

ALFL 3T (5FhE, AFA, G, A 5ol
3FCNE, B, FA R F 12F%S W g4 ¥
A ZE A 7 tﬂ—é—o}.oﬂ]/]_

Wl g4 SFEAAR VdEHE FRAAE AAEH)
$38ted NF—« B/AP1 AAQIA &4 5% NO AAAH
5S4 A5 EUE F AeA FHoE AAFH
A8 e, g, AW Q2 7S UE 2525 AREY
ZkZbol| A e FAS HO AlRE ¥TEo] 47F F
17% oﬂ%%%%%—% 2 TR AR A ste] WA
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A 52 YA S ZAEITH(Table 3).

Cvtokine MM

ANA e A Aol Fa = 7] faA= NO PGE2%}
2o AZF W E o9l TNF—a % IL-189 &
AZSA cytokineol TuHbE o] A Z7]e A A o
Asre 3th[21]. 71 F TNF—e vt TSI AAR
g A Az Ao A A o] LPS Tl o5 Ao %
S Ho] BHE L, IL-18E NOS HASA o
MANEAR F2GTS SAAIZI T AEe] 2493, B
AEZol A4 W NK cell2 43 A7)+ cytokine o =&
oA Qrr[22, 23]. 12k AFEdS ol AR 1759
AR T dAAxEe LPSe &4 Hgstd A=
AEBHED T TNF-e 9 IL-189 AAHS S48
Fig. 37} Table 4l 717} AAI8FATE LPS e F5%=
=S T ste] LPSSE @A Hysk Alm9k Al=wE
g=o7 H(Ys AL 74z vwstgdtt. WA TNF-
NS A A3 LPSe 8 Aelsk 3 FuE
et FEE0] 1,509.55 = 1.38 pg/mLE 7}F =&
TNF-ae AAEFS BYow, AE d5AHFNAE
292.02 = 3.27 pg/mLE 7}1d =& AAHES v
I oo R AN, ageh, FE, AlS A, VSV FEE
TOE F2 AEE BYAW, AE ©EAHA =

4

FEE AR G5O
A28t & A5, %% 2 Bv), ada FRL

S FEEAMNE 2 AAHS BAAR, LPSS €4
A Al iz nlaE g o] HAas oﬂv} Table 4°l
AN AAH IL-18 AdZFS SH8A S v TUHE,
Zpa d ASUE e 3EE ARSI IL- 16
AtolEgFolo] A E A =d, LPSSF 3 A 2lstal S ul

Z+7} 54.56 £ 1.08, 3410*108“‘2610*081
pg/mLe AAFES AT, Ty Ur A A ReAM =
IL-18 ArelE7kRlo] A S A &gk}, o) %2 in vitro’d

1574 B7F ARE EURE guE deeFEE A8
HAAZE SHAA W T4 Al EAIES] BYFE
¥d W okyel, NF-« B/AP1 AARAA 845 3%
NO B4k Holu ve &4 ¢Faf= HFHoR

Discussion

© ATe e ALO RN invirodol AAES
A=kl WA SE NF- « B/AP1 AARIA 845, NO
)% 183l cytokine AAAAF Y T2 AXSHEAES
ZAgozA WY FHTE e AF 2AE
AAgstuA sk, AEAY 47FS 12 A NF-
£ B/AP1 ZAFI A} %“5}? ol TR 1S (A EED,

Table 3. List of 1* selection samples with NF-kB/AP1 activity and nitric oxide production among 47 kinds of plants

NF-kB/AP-1 activity (ODgsonm) Nitric oxide (uM/mL)
Group Samples
LPS(+) LPS(-) LPS(+) LPS(-)
Control 0.41 £ 0.005F 0.07 = 0.00! 5.73 £0.08¢ 1.46 £0.108
Cs Glutinous sorghum 0.37 £0.02¢ 0.07 = 0.00! 8.35+£0.26" 1.59 £0.30°F
Cereals C8 Black rice 0.35+0.03¢ 0.26 +0.00* 9.34 £0.175¢ 1.75£0.10°F
L1 Seoritae 0.43 +0.02PF 0.25+0.018 5.73 £0.20¢ 1.52 +0.32P¢
Legumes L2 Heuktae 0.36 +0.016 0.26 +0.004 6.51 +£0.307 1.82+0.11°
Starches S2 Sweet potato 0.42 £ 0.00PEF 0.08 = 0.00" 7.70 £ 0.208 2.51 £0.25¢
) F2 Banana 0.41 £0.01%F 0.11 + 0.00PF 9.93 £ 0.6048 0.83 £0.237
Fruits F4 Apple 0.42 +0.01PEF 0.11 &+ 0.00PF 6.68 £0.77° 1.55 +0.30P¢
W1 Ailantias altissima 0.57+0.018 0.11 +£0.00° 10.16 = 0.63* 5.46 £ 0.06*
Wild plant W3 Actinidia arguta 0.24+0.01" 0.09 £ 0.00" 6.38£0.17%¢ 1.88 £0.15F
W5 Aster scaber 0.22+0.01" 0.07 = 0.00! 8.75 +0.52¢P 4.81+0.00°
Vo6 Garlic 0.44+0.01° 0.09 £ 0.00¢ 5.99 £ 0.10%¢ 0.60 = 0.237
Vi3 Mungbean sprouts 0.29 +£0.02" 0.15 + 0.00¢ 5.99 + 0.36%¢ 1.65 +0.26°F
V14 Spinach 0.40 £ 0.01F 0.08 £ 0.006" 6.25+£0.21%¢ 1.78 £0.11PE
Vegetables V15 Crown daisy 0.53 +£0.02¢ 0.10 + 0.00" 4.97 +£0.35" 0.96 +0.10°
V17 Cabbage 0.59+0.01" 0.09 + 0.006 4.58 £0.45" 0.73£0.11F
V18 Onion 0.27 £ 0.00" 0.07 £ 0.00" 7.40 £ 0.34% 1.52 £0.32PF
V21 Soybean sprouts 1.13 £0.034 0.08 + 0.00" 4.44 +0.32" 5.59 +£0.204

Y Any means in the same column (*') followed by different letters are significantly (»p<0.05) different by Duncan’s multiple range test.

LPS, lipopolysaccharide.
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Fig. 3. TNF-a production by RAW- Blue cells treated with various plant extracts with or without LPS stimulation. Data are expressed
as mean + SD(n=3). "Significant difference compared to control treated with LPS alone at p<0.01. *Significant difference compared to
control untreated with any of extracts and LPS at p<0.01. LPS, lipopolysaccharide.

Table 4. Comparison of IL-1p production in RAW-Blue cells treated with plant extracts

Group Samples IL-1p production (pg/mL)"
LPS(-) 19.83 £5.51
Control
LPS(+) 1,264.07 £ 0.96
C5 Glutinous sorghum 3410+ 1.08
Cereals )
C8 Black rice (N.D.)»
L1 Seoritae (N.D.)
Legumes
L2 Heuktae (N.D.)
Starches S2 Sweet potato (N.D.)
) F2 Banana (N.D.)
Fruits
F4 Apple (N.D.)
W1 Ailantias altissima 26.10 £+ 0.81
Wild plants W3 Actinidia arguta (N.D.)
W5 Aster scaber (N.D.)
Vo6 Garlic (N.D.)
V13 Mungbean sprouts (N.D.)
V14 Spinach (N.D.)
Vegetables V15 Crown daisy (N.D.)
V17 Cabbage (N.D.)
V18 Onion (N.D.)
V21 Soybean sprouts 54.56 +1.08

D Data are expressed as mean + S.D. (n=3).
2'N.D., not detected.
LPS, lipopolysaccharide.
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