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Comparison of Immunomodualtory Effects of Water-extracted
Adenophorae Radix, Liriopis Tuber, Dendrobii Herba,
Polygonati Odorati Rhizoma and Polygonati Rhizoma
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Adenophorae Radix (AR), Liriopis Tuber (LT), Dendrobii Monile (DM), Polygonati Officinalis (PO), Polygonati
Rhizoma (PR} have been used to treated a variety condition/diseases in traditional oriental medicine. The present
study was conducted to investigate the immunmodulatory effects of the water-extracted AR, LT, DH, PO and PR. In
spleen cell proliferation assay, DH was significantly enhanced mitogenic activity compared with control group. In
RT-PCR, DH and PO induced IL-2 and IFNr cytokine gene expression in mouse spleen cells. Methotrexate(MTX),
immune supression agent, was significantly inhibited mouse spleen cell proliferation(1600 mg/ml). In spite of MTX
treatement, DH and PO sustained the spleen cell proliferation. In the flow cytometry analysis, DH stimulated mouse
spleen cells showed an increase in B-cell phenotype (CD45R/B220). The water-extracted DH and PO inhibited NO
production and iNOS expression in LPS-stimulated RAW 264.7 macrophage cell. DH induced IL-2 and IFNg gene
expression in human peripheral mononuclear cells. The GC-MS analysis show that the main component of
water-extracted DH was b-Nitroethyl alcohol. The main components of water-extracted PO were Dipirartril-tropico,
Methyl sulfoxide and Demsodrox. These data suggest that among these extracts, DH has a protective effcet of
immune suppression caused by MTX. DH may be enhance cellular and humoral immune response by the regulation
of cytokine gene expression, NO production and B cell production.

Key words : Dendrobii Herba, Polygonati Odorati Rhizoma, immunomodualtory effects, Methotrexate, IL-2, IFNy
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ERE BRIl EHs Riole RBE X Edle HRES
ERc RIEE vl JHSE Vs BRE BB H%E
BmRZOZ BRANY. o] & BRES RKS YESlY BEE
2 WE E2 Hidhke OFES Ui, BEROI™ A kol
£3ke IhEgol ZER weldeiolny,

WEREI X JEZE WE BML, B8, F EE S
€ & ¢ Uk I BolA ¥E (Adenophorae Radix)2 TEbAI T}
(Campanulaceae)ol| &3b ZEA TR TN Adenophora triphylla
var. japonica Hara. & 1 FIB EHEWS RE ESH Rolrt
0. AR mAEE EHE (MRAERE) o] “HEHE Mk
¥R BEHS T &R KRAA —& J L1587 o2kl A
SO EHE DK iR, BiEN REEF BRILE RELE
B PHREE #ELY 59 MRECE AMMNE MR O3
B EEEE 59 Bl EASIL ey,

ARFY HELE= Carotene
Octacosanomic  acid, Phosphatidic
Phosphatidy! choline, Phosphatidyl ethanolamine, Phosphatidyl
glycerol, Phosphatidyl inositol, DiPhosphatidyl glycerol 0] &
7 o] Ao, B BRI IR, LEIR, BEREXA,
BB, REW F, BERLHRE, F Sol 851 Jrt AKt
o] ZEE(EMOl= #iK, 380, RERE 2 MERFER 0] B
Elo} QITF™ M. (REAR) olME AR, MEAHZE
R MFEULEAW KIEE olgh sl Aol FiRE &oA
SIOEN HWAKS 715 Bo Ee dFsITy. o9 &
o] AKIE Wi IR, RELESY FREto] ol HISH
Rdol A} B @77} ojor & ASE ARHAW %99 Al
o] R, i chst 484 B Qo] HYANE] ATt AT
a7t meig Agolrt

WES (Liriopis Tuber)2 WM (Liliaceae)ol] & LEA
BERQI MES Liriope platyphylla Wang et Tang B2 AFHES
Ophiopogon japonicus Kep-Gawr. 9] BRIRS HRS ASE, B
ol MFBl ARSI, HE ATZE steroid)
isoflavonoid, oligosaccharides B! polysaccharide S0] E-RE 0]
AE ALE HAuEr) WESS Mekol B8t @72 €845}
g, U, IgM FAYLAZE 5 tiis aelgdo] B

Taraxerone, Daucostrol,

Phospholipids, acid,

r OB Oy
TEo} YTPY, 22 @FoIK BEES butanol O] 245
A=l hole] st AE 4 VehICT Husk vl Q)

o GAMZAY 7HsHe BT
A= (Dendrobii Herba)2 t&EIM (Orchidaceae)oll &3t
Dendrobium nobile Lindl. ®e= 7|E} S&ZEAES] AHE A
T ALE, S HESLL ke HolM B - BoE Agett
E5F BEAR WRER 59 80| o] BRERE - NEEER
- RREH - BREAE 59 H3 o8y o, HESH Y
nE Qld) FE BhBEAS T BERS IXA 4, o2
& Brhol BAE BA AT RS YIEN. FQ JEOR
= ZA14320) dendrobine, dendramine, nobilonine, dendroxine,
dendrine, 6-hydroxydendroxine, HRZ Y M 5 ghaol
A 2L

L o=
Mol B8 @FHITE SrESANY TS5 UL

)

5

S ARSI @ 2 BAEUP.

2% (Polygonati Odorati Rhizoma)2 W3} (Liliaceae)ol] <
Bt BELE BEARQ 528 Polygonatum odoratum var. pluriflorum
Owwt 2 SEZH P. robustum Nax., S5 P. odoratum (Mus.)
DRUCEY] HEE HEst ACE, B3 710l AMFclo] Mg
B OZEE= BEAE convallamarin, convallarin, vitamin A
2 BRRSKL, MR 256~306% W FANE IO, S
D7kl A Al - Z8EH ot g, 25N, 5195,
JUEY, HEdd, Z2IEE, EXs), EUXs), Wy ER

XEAH Bol &0l JUrkd Eauso] Yo
2 (Polygonati Rhizoma)S WET (Liliaceae)ol] &3 £4F
H# EARQI
kingianum Cor et Hemse., 'SAFEE P. cyrionema Hya 9] BES
AZS FALE, 7o AF oA &Kol st F89 R¥E
gEg S g5 sk vzl

719

2 oot 2

55528 Polygonatum stenophyllum Max., 23 P.

FAkE e A B IEAEQ AR, WEE, 4%,
| ZE0 HEZXA AR S HIWSHLA HAMEQ B &k
E41%, RAW264.7 THAIA
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1. ZAHY FH]
Aslo) A3 @i e Table 13 2T A8 AIES
OBl i Shejnistal B ShRlElolA] Fskd ARESISIT

Table 1. Oriental Crude Drugs for invigorating yin(f#i#&)
QOriental Crude Drug Scientific name

Atet (%) Adenophorae Radix
WESEML) Liriopis Tuber
AN (ER) Dendrobii Herba
SE(EM) Polygonati Odorali Rhizoma
2HER) Polygonati Rhizoma
7 OE 40 gAE SF4 1200 meoll ST 24|17 EQF
SOl 29 700 mE 22 FESIC). RESH HAELS WH
HARE 01881 1x}F 1Sk THS 3,000 rpmBloll Al 15827 &
VMETE AAIBIH YBATE AFIAL 018 1.2 m} 045 mi

9] membrane filter(Milipore Co., USA)Z A3k A}E31%c

2 UBSE
B $F0IM A1RE 6789 U3 IR TIRAE ()22
AS(B7IE 718, SOl FUBI Aol AT ICR
leat B4 oA hEH] G ti 48 5 48 T
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HAE - 0]E& - 0184 -

BOE o]8HeI7} SD} neLE A}EQ} ES FABICE 29
SHAAl A8 A oF 177 OVE S} Al & Aol ARESIITE Al
S49 ZHE 12A7H dark/hght F712 AAIBIRL, 25
2+2 T, FEE 542 %& [FABICT

3. HHSAA Fo]

Methotrexate(MTX: CaoHuNsOs, Sigma, US.A)E RPMI
1640 mediadll 20 mg/mS] EEE =AA ARBSSITE

4. HIZAHE 22l
u}_r/\é'. :14: E]-.L-/\] 7] & ,'_-ﬁ-x-l OE B]é}g 7:-150}0:] s
9 ZRS HMASKIT) Slide glassE HREgEA YRSl 1A E
RSt & 4 T Hanks Balanced Salt Solution(GibcoBRL, NY)&
HOF 251 MAHSIGCL Ficoll-pague(Amersham Biosciences,
Sweden)2 0135} 1,800 rpm oA 302 ¥4 EEIsiH Y
Z£8 £7%t &, RPMI 1640(GibcoBRL) mediaZ 13] T MASHIL
10 % fetal bovine serum(FBS)O ] 71 RPMI 164001 SEL A7

ch SEHE Axze N2 F510d 04 % tryphan blueol] SEHC.
2 EEstE hemacytometerg o185l MESHE BT

5. MlZF uiek

ok A E A EZF RAW 264.7(America Type Culture
Collection, Rockvill, MD, US.A)2 Dulbecco ' s Modified
Eagle ' s Medium(GibcoBRL)] 10 % heat-inactivated fetal
bovine serum (GibcoBRL)¥} 1 mM sodium pyruvate, 100 TU/
mé penicillin, 50 pg/mé streptomycin(GibcoBRL)E F7151 100
m disholl 80 % MEY UWEE FAGKEA 37 C, 5 % CO
incubatorollA1 Wi FS1HA

6. HIZAZ B4l5 24

ol BIAREE 2x10° cells/100 44 AZE7} EA MES
Z2 =Z5} 96 well culture plate®] 7} wellol 2F3t thE 2+
wello] ABE =THEE Jr7iekd, A B2a7t 100 @7 ZA
ZAEBIA 37 C, 5 % CO; incubatord] @o] 484|137} Wi 2FSIATE
AT ZAEE Z-517] Y8l CellTiter 9%6® AQueous one
solution cell proliferation assay kit(Promega, Madison, WI,
US.A) A0S ARZEISITE 48A17F i &FSh BiQY 100 pdoll A1Ck
2 20 u B7VSE & 37 C, 5 % CO, incubatorol] 1417} 302 BN

3t & 490 nmoll4] EEEE 58 oA

7. Nitrite assay
RAW 264.7 N ZZFEE] AAE nitric oxide(NO)S P Al
Z gl Zo EAEHE NOy 9 HENZA] Griess(Sigma) AFe
o235l 28515t ME 259 100 ££9) Griess A19F (1 %
sulfanilamide in 5 % phosphoric acid + 1 % a-naphthylamide in
H,0) 100 S E§5I 96 well platedA] 102 ¢t 2HSAIY
% 540 nmolA] BT IBI¥CE. NOY BEE

g &8 =T sodium
nitrite2 A28l TRE TEZH0] QF AESIACE

8. RT-PCRE 0|8t iNOS B APJETIR] FRAL 24

RNAEE]E RNA-Bee(TEL-TEST, INO)E ©]&dlo] 215t
QArt mleA HIEAMEZolA RNAE BEsP] #sio 01
diethyl pyrocarbonate’} 718 PBSE HIZMZE 33] MH
RNA-Bee 900 & FH7}5l] TESRIZCE o7ldl EZEZEE
100 S BT 1587 4So] FARHCE 1 & 4 C, 12,000
rpmollA] 1527 d4 BEIGHL 45 e ZULEA FT &
29 isopropanolZ 715k -20 TollAl 4687 GXIgt =
251, 70 % DEPC-ethanolZ 13] MH3ITE RNAE

Jir s

mé B
r}o ikt om

o4l AZRAIZ! & DEPCY} H7IE EF40) 48 g4dsld
spectrophotometer® ST & S&SIIT) 5% RT buffer 2 u4(10

mM dATP 0.25 £, 10 mM dGTP 0.25 g, 10 mM dTTP 0.25 «,
10 mM dCTP 0.25 8, MMLV reverse transcriptase(200 U/ uf)
0.25 uf, RNase inhibitor(28 U/pf) 025 uf, 50 uM oligo dT
primer 0.5 4, DEPC-distilled water 4 4E PCR tubeo Eol 42
TolAl 6027 dAEIsl GHAL vigg SRt PCRES
10x PCR buffer 3 425 mM MgCl, 1.8 £, 10 mM dATP 0.3
@2, 10 mM dGTP 0.3 g4, 10 mM dTTP 0.3 x, 10 mM dCTP 0.3
¢4, 50 uM sense 2 antisense pr].mer 0.25 pt, Tag polymerase(5
U/, Promega Co.) 0.25 pt)E E8IBLIL o710 E/TE S
B21]7} 20 gt FA 3l PCR mixtureE THERJCE PCR mixture
£ PCR tubedl] ©1 3710l SR EE 5w HIle] B8
& ¥ PCR Axlo] ol T2 £HOE PCRE HAIGKAIT.
PCR BF2 2 94 Toll 3874 1 cycle HHS & 94 C 45%, 57 C 45
&, 72 C 45%7F 35 cyce ¥FSA17CmM, 72 TolA] 1087
NS & g SRAINN SFR AES 12 %
agarose geloll M7 ¥E350 UV transilluminatorE 0] &3}
DNA bandZ &01519iT) RT-PCRA AFSS} primers (F)HIO]
L]0t} Bioneer Co, Choongbook)oll SJZ5HH EHBINH,
2} primer?] {7142 Table 29 Tt

extensionS

Table. 2. Primer sequence used for detection of Th1 type cytokine
and INOS gene expression in mouse spleen cells and RAW 264.7
macrophage cells.

Oligonucleotide sequence
57 -CCA CCC AGA AGA CTG TGG ATG GG-3°

GaroH 5’ -CAT GTA GGC CAT GAG GTC CAC CAC3’
L2 5"-GTG CTC CTT GTC AAC AGC GC3°
5’ -GAG CCT TAT GTG TTG TAA GC-3”
FNg 5'/-CAT GAA AAT CCT GCA GAG CC-3”
5’ -GGA GAA TCT CTT CCC CAC CC-3
INOS 5’ -GAC AAG CTG CAT GTG ACA TC-3°

5’ -GCT GGT AGG TTC CTG TTG TT-3”

Table 3. Primer sequence used for detection of cytokine in human
peripheral mononuclear cells.
Oligonucleotide sequence
5'-COA CCC AGA AGA CTG TGG ATG GC-3°

GoPDH 5’ -CAT GTA GGC CAT GAG GTC CAC CAG3’
I 5’-GTG CTC CTT GTC AAC AGC GC-3”
5 -GAG CGT TAT GTG TTG TAA GG-3’
FNg 57 -CAT GAA AAT CCT GCA GAG CC-3°

5’ -GGA CAA TCT CTT CCC CAC CC-3
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9. Western blottingg 0]€3} INOS T dald 24

AEZ A7HE PBSE 33 £MISH CHS lysis buffer(10 mM
Tris-HCl, pH 7.4, 1 % NP-40, 10 zg/m leupeptin, 2 mM PMSF,
2 pg/mb aprotinin 10 pg/m¢ NasVO,, 10 pg/mé NasP:07)E 715}
o] (100 14/1x10° cells) TR 3G TRIRS EES) LIS 4 Coll
Al 1587 94 Belslo] 4EdE HUTE BCA protein assay
kit(Pierce, Rockford, IL, US.A)E HEsH & SYHO] vl (30
= 40 4g)E sodium dodecyl sulfate-polyacrlyamide gel
eletrophoresis(SDS-PAGE) 2 #2168} &, nitrocellulose membrane(NC)
ol transferdIACt. 0] NCE 3 % non-fat dry milkE B33} Tris
buffered saline-Tween(TBS-T; 10 mM Tris-HCl pH 74, 01 M
NaCl, 0.1 % Tween 20022 1417} S¢t HES A1HA HIE01H iy
Zol thet SRSHE AASHL anti-INOS B9} HHEA1Z) & 24} 8
AQl anti-mouse IgGE 1AIRF 3082 HRSAIZCE 2 w8400
TBS-TZ 10824 33] 302 St AIBIAICE olojA] gxlol théh o
& THIZ bandE enhanced chemiluminescence (ECL; Amersham/
Pharmacia Biotech, UK) detection B OF 2015197
10. Flow cytomerterE 0|88t P} HIZM 2] A ZEHH

ZH AT HIZA 29 B M E FHE HIE £ 915
o DL B o] Zb719] SOkl RZISHAL 48A17F Bl ket
= i HIBMEE 438103 X7K2 wash buffer(HBSS, 2 %
FBS, 0.1 % sodium azaid, 1 % HEPES buffer)Z A&t & 1 (1
ug/million cells)®] FITC-conjugated rat anti-mouse CD45R/B220
monoclonal AbZ BATH £ 4 TollA] 3027t HISAI] & P12
wash buffer2 2 A|&8t & flow cytometry(Becton Dickison,
FACSCalibur, France)E Ol&31 & 10,0007 MZE BA5183CE

1%

L ¢

-~

O

T2 BT 2] W ARIETR! |FA 24
4ot 200 GEEAIN LBEREAE MEFlL, ME
k=) Heparin® = &g|3t tubedil YL Ficoll-Hypaque
(Amersham Bioscience, Sweeden)& 0]&31] 1600rpmoii A 302
T ALETs LxEUETE BEeloich EEd Aze
RPMI 1640 media(Hyclon, USA)Z 33] washing®t &, 10 % fetal
bovine serum(Hyclon, USA), 1 % Antibiotic-Antimycotic (Gibco,
USA)0l Z718 RPMI 1640 mediad] BFA1Z1 5 601 disholl
2x10n(n=6)2] SZE MEE Yl LPS(Sigma, USA)S} SlokiE
HEEZ HEISH £ 5 % CO;» incubatorollA] 24417+ HAQIAIZITE 0]%
RNAZZ]= RNA-Bee(TEL-TEST, INC)E 0185k F#ol ¢
o YEoF UBGINIL, RT-PCRE AR UV transilluminaterS
0]&51 DNA bandE EQI319r}. RT-PCROI AME3} primer=
(F)Hlo] U Ot KBioneer Co, Choongbook)oll &5k ghd 5}
RO, Zt primer®] E7IALGL Table 39} 2T}

11. Q1A

12. GC-mass € O1ET HE B4

GCmass 442 Hewlettpackard(HP)6890 gas chromatography
2} HP 5903N mass spectrometer”}E 01835k 43T} GC
71AE 5 % Phenyl Methyl Siloxane £} &4 HP-5MS HW 8

=
=

Ol
03
o

223

L]

columeX} HZAES filter BT}
flow rate, 0.7 m¢/min; oven 2%, 60 T (1587F FAollA] 280
T; splite ratio, 30:1. MS 71719] electron impact (E)& m/z
#l 50-800 mass unitolA] 70eV. I HEES
library, NIST/EPA/MSDC librariesZ mass spectra®] 8] nloll &
o ZelEnt.

Z7 : helium carrier gas
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3(10, 100 g/ me)ollA]
26x0.0101 BI3 100

M
=

ARTY] AL 1.33+0.02, 1.34 121

vg/molA RSt ST BEEACE 9] A2 1.35£0.03,
1.31:0.04EF WEF 10 pg/meolA] F& 74t BEECE 4
39 A 1.69:0.01, 1.320.03F 10 pg/meollA] thEZol HI5)
7St 717F FEEUCL S5 F2 1.32£0.03, 1.38:0.03F
100 pg/meol 7Tt S7P7F BEFACE. EH A2 1.32+0.02,
1.2820.012 BIZA 2SA504 tHEZA HIS |8 5717}
BEEA e (Fig. 1).
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Absorbance at 490nm

c 1 2 3 4
Fig. 1. Effect of various herbal extracts on the cell proliferation in
mouse spleen cells. Mouse spleen celisx10° cells/al) were cultured with 10
or 100 we/ ml extract of 1: Adenophorae Radix(AR), 2 : Liriopis Tuber({LT), 3 :
Dendrobii Herba(DH), 4 : Polygonati Odorati Bhizoma(P0), 5 : Polygonali
Rhizoma(PR) for 24 hr. Control group was incubated with RPMI1640 medium only.
Results are expressed as mean = S.D in triplicate cultures. * Significantly different
from control group (p¢0.01)
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Bk BIFAE Balsol nlxls QEre AnlEdn, MIX A
2ol 98 AW, WES, FY GrEEAY B2, 2 BT, 100

pe/mhollA ARl AR 0454002, 049:0.01, WESY HP

046+0.01, 0.450.01, 89 AL, 045+0.01, 048+0.012 MTXc
98l FEE HIEAE SACRE JBAY & gleo] BEFHAR
C}. 429 AL 10, 100 pg/méolA] 0.720.01 T} 0.57+0.028 MTX
ol gl FEE BFAE &4 AAE RIS 7KL 5 Ue

o] FEEIPCE S5 FF 10 I 100 pg/miolA] 047£0.01
0.54+0.01F 100 pg/méolA] MTXel Qo L% HIZAE 541 o
ME T S7K1E 4= US0] HEFJCHFg. 2).

25
Q1ong
£ 100 ng
2 |
£
c
15
®
8
g 1
2
<

c 3 5

MTX ( 1600 pg/mi)
Fig. 2. Effect of various herbal extracts on the cell proliferation in
MTX-treated mouse spleen cells. Mouse spleen celis(2x10° cells/ml) were
cultured with various herbal extracts(10 or 100 se/mt). 1 Adenophorae Radix(AR),
2 : Liriopis Tuber(LT), 3 : Dendrobii Herba(DH), 4 : Polygonati Odorati
Rhizoma(PQ), 5 : Polygonali Rhizoma(PR} for 24 hr. Control group was incubated
with RPMI1640 medium only. Results are expressed as mean = SD in triplicate

cultures. * Significantly different from MTX treated group(p<0.05).
3. T HIZAIZA AIEFIR] IL-2, TFNg 440l u|X]e ek
AR, BEE, 4T, 25 9 G5 ISFEU0| Thi type A}

C|EFRI vIXlE &g HuEY] 8] nieA B ZE B
glste] 2t okt GeZRERG ARSI IL-2, IFNg Adol X
FTEGIFEL ERUGEZE TAHE E0] mitogen?]
concanavalin A(Con. A; Sigma, US.AYE AMS8I%iCt 1 d3}
A9 AL IL-2 & [FNg® /A4 wdlo] JEEHAeH, 25
I} FENAE L2, [FNg SHAT} FsHA W on, WE
FI ARIE L2 FAANE OksHA WA ACHFig. 3).

M C ConA | 2 3 4 5

IL-2

Fig. 3. Effect of various herbal extracts on cytokine gene expression
in mouse spleen cells. Mouse spleen cells were incubated with various herbal
extract in mouse spleen cells for 24 hr. Total RNA was prepared, and expression
of IFNg and IL-2 cytokine gene were analyzed by RT-PCR. G3PDH was used as
control gene. C : control, conA : concanavalinA, 1 : Adenophorae Radix(AR), 2
Liriopis Tuber(LT), 3 : Dendrobii Herba(DH), 4 : Polygonati Odorati Rhizoma(PO),
5 : Polygonati Rhizoma(PR)

-84 -

4. RAW 2647 ol A 2 iNOS FHA} W

AL HES, 45, S5 H 88 ELFEUC] RAW 2647
HIEFAM NO ddsol ¥ FIHE UHEY) 95l RAW
2647 MEFO AW, WES, M3, 55 9 84 g-FEds
AEISHIL 2417 B &SI NO WE5E ZASIACE 45 d¢

FEAY(10, 100 pg/m)BP TIEF 551:00601 B3

ol
i
O

12.68+0.07, 9.46+0.062.F FO3t &71E0] HEAFNJL, |59
A 621023, 848+1232.F {OI¢ 57171 BEAFACK A1)
AL 5312007 3} 7.03+0.04F 100 pg/mloAx] 28 S77F B
AT MEE, 849 AL 5.21+0.06, 5.35%0.07, 5.19+0.07 &
5.01:0.062.2 thETol Bl6] NO 449 xloj= BEEX 223t
ChFig. 4). NO 484 71Zo] #3F iNOS mRNA FHA}L 232

TRHE RAKSK] S5kd RT-PCR 718 01851 iNOS 3
R} wElol] nlXE GEre ZAGIICH NO AMso0] 2 o
SIS AW, M T, 8% @4EEAN INOS BHAL W
o] BAFRL, NO BH50) ¥sh} Qe BEE, 88 g4

FEY o)X= INOS FHAF U g ek 4= gIirhFig. 5).

14.

Nitrite Con.(uM)

c
Fig. 4. Effect of various herbal extracts on NO production and iNOS
mBNA expression in RAW 264.7 cells. RAW 264.7 cells were incubated
with various herbal extracts for 24 hr. The amount of NO released by cells was
measured by the method of Griess. Data are mean = SD. of three independent
experiments. C : control, : Adenophorae Radix(AR), 2 : Liriopis Tuber(LT), 3 :
Dencrobii Herba(DH), 4 : Polygonati Qdorati Bhizoma(PO), 5 @ Polygonati
Rhizoma(PR). * Significantly different from control group(p<0.05).

G3PDH

Fig. 5. Effect of various herbal extracts on NO production and INOS
mRNA expression in RAW 264.7 cells. RAW 264.7 cells were incubated
with various herbat extracts for 24 hr. Total RNA was prepared, and INOS was
analyzed by RT-PCR. G3PDH was used as control gene. C : control, LPS :
lipopolysaccaride, 1 = Adenophorae Radix(AR), 2 : Liriopis Tuber(LT), 3 : Dendrobii
Herba(DH), 4 : Polygonati Odorati Rhizoma(PQ), 5 : Polygonati Rhizoma(PR)
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E A sk BTl 598 NO 44 J#7 BEEUTE S
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Fig. 6. Effect of various herbal extracts on the NO production and
iNOS expression in LPS-stimulated RAW 264.7 cells. RAW 2647 cells
were stimulated with 1 wg/ml LPS in the presence of various herbal extracts for
24 hr. (A) The amount of NO released by cells was measured by the method of
Griess. Data are mean + SD. of three independent experiments. C : control, LPS
- lipopolysaccaride, 1 : Adenophorae Radix(AR), 2 : Liriopis Tuber(LT), 3 :
Dendrobii Herba(DH), 4 : Polygonati Odorati Rhizoma(PQ), 5 : Polygonati
Rhizoma(PR). * Significantly different from LPS-stimulated group (p<0.05).
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C 1 2 3 4 5

iNOS

HSP70

Fig. 7. Effect of various herbal extracts on the NO production and
iNOS expression in LPS-stimulated RAW 264.7 cells. RAW 2647 cells
were stimulated with 1 ug/m LPS in the presence of various herbal extracts for
24 hr. The protein extracts were prepared, and then analyzed for INOS expression
by Western blotting. HSP70 was used as control protein. G : control, LPS :
lipopolysaccaride, 1 : Adenophorae Radix(AR), 2 : Liriopis Tuber(LT), 3 : Dendrobii
Herba(DH), 4 : Polygonati Odorati Rhizoma(PO), 5 : Polygonati Rhizoma(PR)
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FENE 100 pg/md BEE A2l F FITCconjucated rat
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Fig. 8. Flow cytometry analysis of various herbal extracts-treated
mouse spleen cells. Mouse spleen cells(4x106 cell/ml) were incubated with
various herbal extracts or LPS for 48 hr. The cultured spleen celis were stained
with FITC-conjugated rat anti-mouse CD45R/B220 and analyzed by flow cytometry.
C : control, LPS : lipopolysaccaride, 1 : Adenophorae Radix(AR), 2 : Liriopis
Tuber(LT), 3 : Dendrobii Herba(DH), 4 : Polygonati Odorati Rhizoma(PQ), 5 :
Polygonati Rhizoma(PR)
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Fig. 9. Effect of various herbal extracts on cylokine gene expression
in human peripheral blood monoclear cell. The cells were incubated with
various herbal medicines for 24h. Total RNA was prepared, and expression of IFNg
and IL-6 cytokine gene were analyzed by RT-PCR, b-actin was used as control gene.
G+ control, conA : concanavalin A, 1 : Adenophorae Radix(AR), 2 : Liriopis Tuber(LT), 3
- Denarobii HerbalDH), 4 : Polygonati Odorati Rhizoma(PO), 5 : Polygonati Rhizoma(PR)



8. GC-Msoll ot =9 & &4

GC-MSE 43 &
o HEE RARG 23,
ZFEAA = 1859 HEO]
GC-Ms 23 YEeE &2
22 b-Nitroethyl alcohol AE0] F& O|FRL Z ol
8 4%k HEEC] BEIHACKTable 4). dehe FEH
2-Amino-1-propanol, Dimethyl sulfone I} b-Sitosterol & T4
St HEOE o|Fo|H USE FQ & = AUTH(Table 5).
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Table 4. Chemical composition of the water extract of Dendrobii
Herba.

HEE - Han - YL
9. GC-Msell gt 559 42 &4

Dipirartril-tropico, Methyl  sulfoxided}
DemsodroxE0] &Rl F M, oletg ZENS] ZAS Ammonia,
stigmast-5-en-3-0l, Acetaldehyde, Ethylene glycolil} a-Ethylallyl
alcohol & TS HE250] £ FUriTable 6, 7).

Table 8. Chemical composition of the
Odorati Rhizoma.

water extract of Polygonati

No. Compounds RT(min)a No. Compounds RT(min)a

1 b-Nitroethyl alcohol 14 1 Ammonia 1.41

2 Ethyl aldehyde 166 2 Acetyl chloride 152

3 Nitrous oxide 175 3 Methyl sulfoxide 361

4 Acetaldehyde 183 4 Demsodrox 368

5 Dimethyl sulfone 412 5 Dipirartril-tropico 375

6 Propylene oxide 492 6 1,2-Ethanedial 388

7 2-Aminobutane hydrochloride 6.4 7 Dimethyl sulfone 412

8 2.34.6-tetra-0-benzyl- 846 8 Propane, 1-fluoro- 417

9 benzene 2151 9 2-methyl-1-D1-aziridine 487

10 4-Pyridinamine 26.81 10 Trimethylurea 637

1 6-deutero-2-methylpyridine 2687 1 2-(E)-Penten-1-ol 1222

12 p-Aminopyridine 21 12 3-Ethoxy-1-propanol 12.37

13 3-Pyridinamine 2121 13 3-Nitrophthalic acid 27164

14 a-Pyridinamine 2166 a Retention time (in minutes)

15 3.3 4-trimethyl-4- 2791

16 3-Aminopyridine 2799 Table 7. Chemical composition of the ethyl alcohol extract of

17 6-deutero-2-methylpyridine 28.12 Polygonaﬁ Odorati Rhizoma.

18 tert-Butoxybenzene 2819 No. Compounds RT(Mima

19 b-Aminopyridine 2879 1 Ammonia 141

X Amino=3 pyricing 2 2 Acetaidenyde 151

21 methyl 11-imino-12-meth0xy-14- 29.07 3 n-OctaIdehyde 162

2 histamine, n-trifluoroacetyl 293 4 Ethylene glycol 389

23 Hexamethylcyclotrisiloxane 3736 5 Sulfonylbis-methane 413

24 Cyolotrsiioxane 5169 6 o-methyl-1-D1-aziridine 488
a Retention time {in minutes) 7 a-Etnylallyl alcohol 1299

8 3-Amino-s-triazole 1233

Table 5. Chemical composition of the ethyl alcohol extract of 9 7-Dodecen-1-0! 27
Dendrobii Herba ' 10 stigmast-5-en-3-ol 3672

No. Compounds RT{min)a
1 2-Amino-1-propancl 141
2 trimethylsulfonium iodide 1.55
3 b-Methoxyethanol 1.61
4 3-Methyl-4-pentanol 229
5 Dimethy! sulfone 417
6 Ethyt nonanoate 2085
7 4-Decyne 2307
8 3-Methoxy-4-hydroxyphenylacetic acid 26.91
9 34-Dimethoxyphenylacetone 2117
10 3 5-dihydroxy-7-methoxydihydrop 219
11 4-nitroindolel2,3-alcyclodec-1- 2842
12 2-heptenoic acid,4-cyclopropyl 287
13 5-allyl-1,3-dimethyl-5-phenylba 288
14 2-Pinen-10-ol 2995
15 1 5-diimethoxymethyl)-6,8-dimet 303
16 n-{methyl-d2)-aniline 30.71
17 b-Sitosterol 35.72
18 Progesterone 3768

a Retention time {in minutes)

a Retention time (in minutes)
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