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Effect of Sagunja-tang on Immune Function of Mouse Immune Cells
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Abstract

Objectives : The extract of Sagunja-tang has been traditionally used for restorative treatment of constitutional weakness,
vascular and immune disorder, and nervous disease in Oriental country, This study investigated the regulatory effects of
Sagunja-tang on the expression, production, and activity of immune mediators,

Methods : In this study, the extract of Sagunja-tang was prepared by extracting with distilled water at 100° C for 2.5h.
The extract was freeze-dried following filtration through 0.45#m filter, The extract was dissolved in Hank' s balanced
salt solution (HBSS) and filtered again through 0.45xm filter before use. The level of nitrite, an oxidative product of
nitric oxide(NO) was measured in the culture medium by the Griess reaction. The levels of prostaglandin E»(PGE,), Thl
cytokines (IFN-7, I1-2) and Th2 cytokines(IL-4, IL-5, IL-13) were measured by enzyme-linked immunosorbent assay and
the protein levels of inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) expression were determined
by Western blot analysis. Also examined the effects of the extract on T-cell proliferation and cytotoxic activity of natural
killer cells.

Results : In this investigation, Production levels of Th2 cytokines (IL-4, IL-5, IL-13) was inhibited in a dose dependent
manner by treatment with the extract. I also found that the extract increased T-cell proliferation and cytotoxic activity of
natural killer cells in a dose-dependent manner.

Conculsions : These results suggest that the water extract of Sagunja-tang may be useful for a therapeutic drug against
a sickly constitution and immune diseases, probably by regulating the production of immune mediators.
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ol tigk a3yt Barsa glon, kst ddsto]
A:HSEH, prednisolone 02 G Gl ROl o
& W, wouke 2 ARSI Enatural
killercell, NK)2] %L"ézz)oﬂ gk B v} 9lglont
AAR sl tigh A7 obF] o] FoiR|A
&L Sh= Aol

olof| sie] JATi A FHol thet sEuifk
H RRE s3] fsto] AFY] HINZE td
O nitric oxide(NO), prostaglandin ExXPGE,),
cyclooxygenase-2(COX-2), Thl cytokines(IFN-7,
IL-2)3} Th2 cytokines(IL-4, IL-5, IL-13) 5-& A}
siglon, HeEe] S5 AQaES) BAL

ZARsto] Foldt e ARl Harshs wlold,

Il #% 2 7k

1. M

1)

Interferon-y (IFN-7), interleukin-2 (IL-2),
IL-4, IL-5, IL-13, PGE, &7%-¢ ELISA kits9} iNOS
9} COX-2 A= R&D SystemsAHMinneapolis,
USA)ZHE TJstict. Lipopolysacchride (LPS),
dimethyl sulfoxide (DMSO), phytoheamaglutinin
(PHA)9} 3-(4,5-dimethyl- 2-thiazolyl)-2,5-diphenyl-
2H-tetrazolium bromidei= Sigma-Aldrich AHUSA)
ZXH 7932, lactate dehydrogenase (LDH) &
A ZAL kitst BioVisionAHUSA)ZHE 4319
31, cell proliferation assay kiti= Pramega*HUSA)
2HE 79519t RPMI 1640 BjA], fetal bovine
serum (FBS)9} penicillin/streptomycini=  Gibco
BRIAKGrand Islang, NY, USA)Z3E T9J3153ct.
8] COX activity assay kit + Cyman Chemical
Ab (USAZFHE Fsksict. 71et AR BE AoF
L BMSH07 Sigma-Aldrich®} Merck(Darmstadt,
Germany)olA T-¢18}9ict,
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o BE TR TR 179 281 T 48]
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2. Bk

1) wpgHE 2o

@ 47 A4S tpew oz vHN
FATLFYOR AN T WAES
ik, Sefols Fekam Fe sl Bl
AT 412 BE e 4om S oA B
Ak, AEE G 3 Mg?*7h 5o 91 8he: HBSSS

Ehi]

olgslo] 23] @Al AHsIgh. 1 ¥ Ficoll
Hypaque2 ANt HZ72 #el3h o RPMI
1640 vl oz 33] AAlH st AES 10%
FBS9} 1% penicillin/streptomycin©] 7}8 RPMI
1640 vjAJol] F-F-AlIZ] 3 0.4% tryphan blueZ 95%
o] AlE AEEE FRlelal AN Stol=
£ olg3to] AEY| 5 A T wjketar ZE

Al ARgstoict.

2) £7 tAAEe] Be] 9 i

7733 471 AF ol Brewer's thioglycollate broth
2 ool 204 B U2 FAPIE olgstol 7
skt 39 T A4S FATERHOT S The
heparin(5U/ni)o] 7} HBSS 10mE B7}d] )
S #32 4 o a9e SRR T 26001
10n-8 FAPIE ol83te] BFoR f5ld AEE
e F 23] dAAA sigint Eeld AlEE 10%
FBS9} 1% penicillin/streptomycin©] 7} RPMI
1640 iA|el] F-R-AlA wlFA o AHER § 37Co}
5% CO7} frAl=Re wi7lelM 2ARE 2t WAs)
ek 2 3 AR thE AlEE AL HeiA
7} HBSSS: ol§ste] 331 AR 43 ¥ U
AHEE 10% FBS9} 1% penicillin/streptomycin®]
7Hed RPMI 1640 iAol 53 & A3 F4o] w2}
ARME Asto] wleFsto] ARgsEGICE

3) MIT 24
BAYANES] AZLE ofF Fro| 2% A2
= 228} LPS(1 sg/nl) S FAIO] Aeleto] 244]

Table 1. Oriental Crude Drug Composttion of Sagunia—tang (400g)

Oriental drug name Crude drug name Scientific name Dose(g)
N Ginseng Radix Panax ginseng 100
Fil Atractylodes Radix Atractylodes japonica 100
HIR% Poria Radix Poria cocas 100
HE Glycyrrhiza Radix Glycyrrhiza uralensis 100
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MTT-formazan A3=-g 570mol SFEe W] &
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4) LDH Leakage -4

LDH leakage 412 oFEo] HIAME] FAJo|
HalE S dolEy] SJEiA skt BT
AME] AEEL oY Fro FEEAD = F
ZET LPS(1 /i) SAlol Hlato] 24ARE vl
T AHAES] B wiet #2l¥ LDHY| 845 &
Zotict, tizato 2 ek ME ZHAE sonication
sto] LDH 24of tigh tizato 2 AMga}gict, 12
3L okgo] Agd A% LDH feld thadt 2
o] ARkst3ict,

[eF=o] Agd iyl LDH /(2] il
N IDH FA+sonication & TRTY ufjokd
LDH &%) x 100

5) HPEAZOA ALo|EFRI &4

AARE Pefd wAES 2.0x107mz A
to] 24well BIOFE-7](flat form)ol] 1 miA B3l &
SEP0-400 peg/mi)& 2AI7t FF AAEIBIAL 2 1g/ml
PHAR 72}=g+ % 37T CO, #j%71(5% COx/95% th
7Delx] 24417 vl Fstoict. BiFAS Al 1,000epm
o7 AEE A4 AT Feds dof 70T
A BslEx] AfolEFRRD S7gol AR8Irt, IFN-
7, IL-2, 114, 1L-5, IL-13 5¢] Alo]E7}0le] A7k
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& 2620 B9t 349 2 SR, S9He
ZYzZko]l Eof i3t R&D system Inc.(Minneopolis,
USA)7} AXIEE whflel] 8o ELISAo 2 As)
st
M.

6) oPA =9 £3

NO¢| 7129l L-arginined L-citrulline®} YAk}
siapel, ol whe Qg olskla, of
aue, Bges wEd. ek ARF Gris
reagent: 0,5%2] Aupdolu|=, 25%2] it 9
0.5%2] Yzgoddolnl)2 ol datedat slshikgs}
o] Hepde] ofx S FAJslaL o]zl drkstEAo
F=o dXshr| uhEel, okxde] FEEFE ofd
5 ZAst] 540mollM 1 Hd F5E=
S Z7gsto] 78 ook 5, 10049] )X AoF
< A7)tz AT AE 1 WA 69 27
10048S F7keaL, 1 SFES 37CoA 10:83E
WA 1 AE 99 F4E Spectrophotometer
(MD, U.S.A)E 540molx ZAsct. obd kit
o] & A& ot FEA 02 RE] ARk
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7) PGE,9} COX &4 &4

BAYANEES 5x10°/m DER HEsla o 7}
A FE(25-200 ug/n)e] WETH FEES 2ARE
ot A 223t 3 LDH (100ng/n)Z A=53+ T 24
RE 53 wjekskgict. Wi 4SS do] PGE9]
% COX 9l B4& Z61eInt. ol =29 Age
24X B 3A4E %2 S80I PGEY &%
HHHL R&D system Inc,(Minneopolis, USA)7} A|
AlgE WPol| Fsho] ELISA O Aeial, COX
o] FFe AEE 83l3 thy S Es BesEe
Whie wEl A}l COX  activity assay kit
(Cyman Chemical, USA)g ©|$-3}¢] CymanAlollA]
Algshs dhgel F3to] coxel A4S SAslt)
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8) iNOS¢} COX-22] Western blot
FEE0] AE AEE & v A &
Al et sl s0uge  10%
SDS-PAGEZ. E2J3t ThS transfer solution(20%
methanol, 25mM Tris, 192mM glycine, pH 8,3)%
o] 23] nitrocellulose membrane®] 22]d TS
W A, H] Solaukgs A S 59
skim milk7} SF&-E  triton-tris buffered saline
(TTBS)E 4Colx] 2ARE oP} FH8] EEHA A
3}itt. 1 & tris buffered saline (TBS)E 33] A&
3} anti-INOS antibody (1:1,000) =& anti-COX-2
(1:500F F543ko] 3ARE FRF AL ojr] WAl
53] MZ3IAL horse radish peroxidaseZ} H-2+¢
goat anti-rabbit IgG(1:2,00012 7813l 1 ARF &
o Aeoji vRSAIFL}, Membraned TBSE 5
3] Al&s}taL 52422 enhanced chemiluminescence
(ECLMP o2 dhaiAjZict,

a]cﬁc

9) HIZAIZ ST &4

AFERE g vPAIES 96 well HiUY-E7]
(flat form)ol] 2,0x10%nl VEZ well F 100 #12 £
#3240 o S T )
37C CO, HF715% CO95% 7D 4821 v
ol AT TS S, AEZA5
222 Promegarl] CellTiter 96R®) AQueous One
Solution Cell Proliferation assay kitZ A8-5}9ict,
QO WREER 1AL 30200 Ak 2015
kL 23719] vk A the Promegal}

7} Aoh= Wel wiet $°35= ELISA reader(490

10) AgABIA| 2 Ay 54

WETH FEE0| AQAAES] Aol w]A|
g dopry] $faiA 75:3<] Balb/cAl AFHE
o2 157t A7k S 100ug/kg FEE Fof

k. 1 % e AFE SR F
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v HEsle]l Ca'# Mgo] EolgA ¢
HBSSE F|Eg] Aol F4letaL vlds S2fol=
gk2E o g3te] ozja TS o] 9 AEE
felete] 404me] BIE WAE AZ TR 1%
penicillin/streptomycin?} - RPMI 164022 2
3] AAIHSIL Ficoll o]-8ste] Bk FHPHoR
drkieleto] Iz F5 Al RPMI 1640 HH%FY
o2 13] AlFslaL AP NS FetaL AT
£ A F thA] RPMI 1640 BiFS: ]85t
23] AHsto] EFAMEZ ARSI

A7 ALAEY FAMESY Yac-14EE vl
oFate] AHF 3 CrO(100 £CiYZ FY3ko] WAL
A T AMgsloit, EaAEe BAME vlES
10:1¢] H[&= HAslaL 10% FBS7F -F RPMI
1640 ¥iAIS o]g3lod 5% COF 95% th7) AFEfel
w7 |elx] 4ARE i § drhielste] e H
5t y-counterollA WAFs-S ZATFICHA cpm).
zto 2 FAA|F viAE HolFo] Wiabso &}
A TEE ZH39oHB cpm), T 0.05%
Nonidet P-405 go] HAFs9] HaxlE S7d39ct
(C cpm). AN EF] Ak T3 22 2o
2HE BAME] specific lysisE AlAFSIICE
Specific lysis = (A-B)/C-BX100
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of 7HA| =9 MY FEES TUNAL 244
7h &3 wiFet 3 AR AEES AR 29 Fig., 1
3} Zo] ALH soM MEFAo] USITE, wEg of
2] 7HA =] WESH FEES 2AKE Hol Az
BlaL LPS(100ng/nl) = A= The- 24A17F 9t Hjok
g T NEAESS ZARE 5% Fig, 29} Zo] ow
gt gpo] Ae|eA] 2 tixTe] AE HEES
100%% UebdS ) LPSZ AFHS 73¢ 282
oF 83%2 FAastlovt, WETE FE5E 25-200
pg/nl?] FERE A2Ps v FEo| JEHoE AE
&S] ZolAlrh

2. WEF:H F520| LDH |20 0jXl= I

NETFE F252 LPS7 Agd == Ag5A
ke BAAA| ] EAd]| njal= kS Yok
o}, B AMEGX10°/n)E RPMI 1640(1% PJ/S,

. MTT assay
[[] 1om assay

Cell Viability (%)
(%) aGeqeal HO

Extract concerntration (pg/mi)

Fig. 1. Cell viability and LDH leakage in Sagunja—tang

extract—treated peritoneal macrophages.
Peritoneal macrophages (5X10°/well plate) from
Balb/c mice were incubated for 24h in the
presence or absence of the extract at indicated
concentrations, Cell viability and LDH activity
were measured by MTT assay and LDH activity
assay as described in the section of Materials
and Methods, Data are means + SD of three
independent experiments.
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10% FBS) HIAIE AMg3to] AE F-HAS vhe The
ofe] 714 E&9| WHE T FEES FU3IaL 244
7F Feh vloget & AE AEES AR 43 Fig, 1
7} o] AMS-H FolA MlEE-o] w2 LDH &l
F A9 lodet, =3 o 7HA F=| WA
FEES 22 Aol Agstal  LPS(100ng/nl)= A}
=6 thy 24AKE BRF wjeket & AERESS At
3t 27} Fig, 29} o] ojujelt depyo] A=A g
tiza2] Al LDH #2l 0%=2 JEeRdS u LPS
2 AFRE A9 11%2 JeRou, WE T 32
BS 25200 ug/mi®] FER AEPe W F=ol 9
F2 03 LDH o] At et 2 dF
o AME BE FR] WS FEEE 540
AL, Q318 LPSEHE ME=S Hosle &t
7b $igict,

. MTT assay
[] toH assay

Cell Viability (%)
(%) aExEal H

0 F.i) 50 100 200 400
Extract concertration (pg/mi)

Fig. 2. Cell viability in Sagunja—tang extract-treated
peritoneal macrophages. Peritoneal macrophages
(5x10°/well plate) from Balb/c mice were
pretreated with or without the extract at indicated
concentrations for 2h, and then incubated with
or without LPS(100ng/ml) for 24h, Cell viability
and LDH leakase activity were measured by
MTT assay and LDH activity assay as described
in the section of Materials and Methods. Deta
ae means = SD of three independent
experiments,
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3. mEFH FE20| NO Mool n|xl= B

AT FE50] NO Aol ofwet o3k n|x|
EA| Yolrr] $J5te] BAUWANEGX10/m)E HF
SlaL 3AE Fol ZZke] ders: 25-200 ng/ml o] FE
2 2ARE 59 AAEet v LPS(100ng/n)2 A=
g 24ARE wigRtaL wgAel| HHE NO, ¥
ZA61ct, 1 A3 Fig, 33 o] ¢ Sw2 4
HE Ak A FE FEEQ5 ug/nl)olME LPSE
F=% NO A4S TS 74171 vhd, 1 o] &
5 APoMe wxol oJEH o2 NO A A
I} Qloltt. E3] T ATTH200 pg/nl)or=
thzol vls] freld NO A4 oAl &7t gigict
(p €0.05). o)l AAZ Hol &F mriE2l NO<|
A& 288 F e At e AoE AlEHr

30

25

20

Nitrite Concentration {(uM)
@
1
*

0 0 25 50 100 200
Extract concentration (pg/ml)

LPS (100 ng/mi)

Fig. 3. Effects of Sagunja—tang extract on NO production
by LPS-stimulated peritoneal  macrophages.
Peritoneal macrophages (5% 10°/well plate) from
Balb/c mice were pretreated with or without the
extract at indicated concentrations for 2h, and
then incubated with or without LPS(100ng/) for
24h. NO produced by cells was measured by
the method of Griess. Data are means + 3D of
three independent experiments, ~ and *: p (0.05
versus LPS—treated group.
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4, WEFH FES0| PGE2 4Mofl 0|Xl= I&

W#E % 20| PGE, A ofmgt @3ks |
AEA oliy] $lste] B tlANEGX10/m)E
A3kl 3ARE Foll Z42ke| #rs 25-200 pgfni ]
TR 22K Bt A AEg v 100ng/mi 2] LPS
2 2F3t0] 2421 st ot

71 A3} Fig, 49} o] ol dgho] A2|=lA] ¢
I IPSE A3 Y27 10839 * 70,7 pg/nlE
HjARE et tizatol vjsl PGE9] A4S A
st FEES Mg 2 25-100 #g/mi 9] FEo|
A= tiztel] Hlsl PGE 9] /o] frefstAl S7H(p
0.0 WHA, 200 g/l A= felEHAl
PGE°] 4435 JANZI= a3zt gigitkp €0.05).
olgfgt A= dF viZiE2l PGE] S 24T
T e AWt ge ZoE Alsdr)

1500

[ | I
I | I
# # #
1200
% 900
;5-5. i
= 600
300
0-
0 0 2% 50 100 200
Extract concentration (pg/mi)
LPS (100 ng/ml)
Fig. 4. Effects of Sagunjatang extract on PGE

production by  LPS-stimulated  peritoneal
macrophages. Cells(5X 10°/nl) from Balo/c mice
were pretreated with or without the extract at
indicated concentrations for 2h, and then
incubated with or without 100ng/m! LPS for 24h,
PGE, production assay was caried out as
described in the section of Materials and Methods,
* 0 (005 versus LPSHreated group, : p (006
versus LPS—reated 25-100 g/l group.
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COX+= arachidonic acido¥] prostanoid® 2
AFlE B4R dEzET], COX-13 COX-29] <3
S #-29k0] prostanoidi AA2] SPFA FrA] ol
ZapAel, FF0] prostanoidE NOS} HZ=5H 9
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nl9] FEZ BNz 22 et HA R &
23] MldstaL LPSE #l53to] 1841 vioksloict. 1
Z iNOS¢] 2818 Western blot WHo 2 ZASH 24
% Fig. 63 o] AFEe| FEE(25 ug/nl)olXe
NO A4 Aol o] iNOS Walo] Z7}s|glont,
1 o] FE(50-200 pg/mD)ANE Fxol QJEH O
2 iNOS IS oAM= B} et COX-2
o] A9 25-50 pg/nl FEoA o] FlEQle
U, 100-200 #g/nle] FEAAE 25-100 1g/nl %
Aol vla) FHasle A% Bt oz A%
+ WETH F250] NO% PGE2| A 24| v|
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o3RS INOSS}F COX-29] WHale] 24

o}Folge ehy Fe
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S 60+

30
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Fig. 5. Hifects of Sagunja—tang extract on COX activity in
PS—stimulated peritoneal macrophages.
Cells(5X 10°/nl) were pretreated with or without
the extract at indicated concentrations for 2h,
and then incubated with or without  100ng/m!
LPS for 18n. COX activity assay was carried out
as described in the section of Materials and
Methods. *: o (0.05 versus LPS—treated group. :
0 {0.05 versus LPS—reated 25100 g/l group.

Extract concentration
0 25 50 100 200

[ emaSas e sl « iNos
[ ————] < COX-2
| — - GAPDH

LPS (100 ng/ml) -+ o+ o+ o+ o+

(ug/ml)

Fig. 6. Effects of Sagunja—tang extract on  expression of
iINOS and COX—2 in LPS—stimulated peritoneal
macrophages. Cells(5X10°/ni) were pretreated
with or without the extract at indicated
concentrations for 2h, and then incubated with or
without LPS(100ng/ml) for 18h. Western blot
analysis was carried out as described in the
section of Materials and Methods.
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7. MEFH F=20| Th1 AMO|EFR! ol O]

Xz g

IEN- 79} IL-2&= 348l Thio® ¥4 gle
dl, WA FH F550] Thio] H]xlE J3FS AR}
ek, WA of] 7HA] FE(25-200 pg/ml) 9] FEES
HIAAN| ol H2|o}aL 2 ug/nl PHAR A}5310] 244]
7k Feh vt 3 uigelx] ThiS ZA3ct

Fig. 799} 2] IFN- 7 2] AAJL 25-100 pg/ml
o] obg FEIMNE wxdl dEHor Fosl F
7HKp €0.05)% ¥HA, 200 pg/ni ¢] F=oI= oRE o
ABkE 733 Hlck, T3tk IL-29] 79 Fig, 83 2
o] 25-200 #g/ml 9] FF FEOAME Frof JEH o
2 fosl Z7Hp €0.05)F), ol#jdt Az
B FEE0| AH0E Thie] A8s S7H1Z
T s AREY T
8. EF:5 FEE0| Th2 AOIEFO! AMofl O]

=

IL4F IgE WY225dS AgHes 7M7)
31, IL-59} IL-132 145 S7MA71E tiE49] Th2
o7 dHA e, WE T FE550] Th2 A
e e AR WA og 7 SR
(25-200 pgfm) 2] FEES HIA| ] Aol 2
g/ml PHAZ A=53}0] 24A17F 52t wllogt 3wl
A ThiE A

1 A3} 149] 79 Fig, 937} 2o] Fxo o&H
o AL, 200 ug/ml HeRoME FelsHl
JAlBl= &3t UtHp €0.05). IL-52] 73$- Fig,
103} o] o oJ&H 0T Ae}aL, 100-200 4
g/nl oAM= folskAl dARRE &3t Adtkp
(0,05, IL-13¢] 9% Fig, 113} o] F&of| &
Aoz AL, 200 1g/ml ME FrefsiAl Al
k= 237} UTHp €0.05). Wb AT 32
Th2E a3z ATl Zgo] S

1200

1000

800

INF-y¥(pg/ml)

400

200

0 0 25 50 100 200
Extract concentration (pg/ml)

PHA (2 ug/ml)

Fig. 7. Effects of Sagunja—tang extract on productions of
IN-7(Th1) in Balb/c mouse spleen cells
siimuated with PHA.  Cells(5X 10°/m) were
pretreated with or without the extract at indicated
concentrations for 2h, and then incubated with or
without PHA(2 2g/mi) for 24nh. The productions of
IFN-7 was determined as described in Materials
and Methods, Each column represents the means
+ 3D from three independent experiments, g Jo)
(0.05 versus PHA-treated group.

5.0
4.0

3.0+

IL-2 (ng/ml}

2.0+

0 0 25 50 100 200
Extract concentration (pg/ml)

PHA (2 pg/mb

Fig. 8. Hffects of Sagunja—tang extract on productions of
IL-2(Th1) in Balb/c mouse spleen cells
siimuated with PHA.  Cells(5X 10°/ni) were
pretreated with or without the extract at indicated
concentrations for 2h, and then incubated with or
without PHA(2 2g/nl) for 24h. The productions of



IL-4 (ng/ml)

2.6

2.0 9

0.5

IL-2 was determined as described in Materials
and Methods, Each column represents the means
+ 3D from three independert experiments, - p
(0.05 versus PHA-treated group.

0 0 25 50 100 200
Extract concentration (pg/mi)

PHA (2 pg/ml)

Fig. 9. Effects of Sagunja—tang extract on productions of

IL-5 (ng/ml)

IL-4(Th2) in Balb/c mouse spleen cells
siimdated with PHA  Cells(5X10°/ml) were
pretreated with or without the extract at indicated
concentrations for 2h, and then incubated with or
without PHA(2 rg/nl) for 24nh, The productions of
IL—4 was determined as described in Materials
and Methods, Each column represents the means
+ 9D from three independent experiments, " p
(0.05 versus PHA-treated group.

2.5

2.0+

0.5+

1] 0 25 50 100 200
Extract concentration (ng/mi)

PHA (2 ug/ml)

Fig. 10. Effects of Sagunja—tang extract on productions

IL-13{pg/ml)
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PGE, A, iNOS®} COX-29] W3], Thl/Th2¢] A

obdd 9] 321 : ATl Sleieel MIxkE 2k

of IL-5(Th2) in Balb/c mouse spleen cells
siimulated with PHA  Cells(5X10°/nl) were
prefreated with or without each extract at
indicated concentrations for 2h, and then
incubated with or without PHA(2 z2g/mi) for 24h,
The productions of IL=5 was determined as
described in Materials and Methods. Each
column represents the means = SD from three
independent experiments. o (0.05 versus
PHA-treated group.

0 0 25 50 100 200
Extract concentration (pg/mi)

PHA (2 pg/ml)

Fig. 11. Effects of Sagunja—tang extract on productions

of IL-13(Th2) in Balb/c mouse spleen cells
siimulated with PHA  Cells(5X10°/nl) were
prefreated  with o without the extract at
indicated concentrations for 2h, and then
incubated with or without PHA(2 z2g/mi) for 24h,
The productions of IL=13 was determined as
described in Materials and Methods. Each
column represents the means = SD from three
independent experiments. : p (0.05  versus
PHA-treated group.

9. MET:H FE20| HIRME SAS0l olxl=

3

WETS FE20] MESA, NO%
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ol vl @R ZARRICE 1 A A THE
FEEY sk wet WY @48 24T F 9=
g2 SR, webA odt W FEE
o] HYxd 338 ®r} sl 2AkeE| $lsiA
AF vgAEe] 4 2392 A s

w92 HIAAMIES Felsted 96 well plated]] HE
Skl 3ARE Bt AR & WA FEES o
FE(25-200 pg/mh)Z 2ARE FRE AEdE F 23] 4
AH3H T PHA 2ug/n)Z 48AF F9F A=3 &
NEZF25S 5793 47 Fig. 127 20| PHAR &
3 7S FEE Fhol dEFHow AEFAS
FrE8FAaL, 100-200 ng/ml Al 71 frofst
Al AE2] FAE FEstHp €0.01).

250
*% *k

200

150

Proliferation (%)

100 -

0 25 50 100 200
Extract concentration (pg/ml)

Fig. 12. Efects of Sagunja—tang extract on the spleen
cell proliferation of Balb/c mouse by PHA
treatment, Celis(5X 10°/nl) were pretreated with
or without the extract at indicated concentrations
for 2h, and then incubated with or without 2ug/
nl PHA for 48n, Cell proliferation assay weas
caried out as described in Materials and
methods. : p (005 and " p {0.05 versus
PHA-treated group.

10. WEF% FES0| XISHsiM=S] 2o

0lxl= =1t

WA F2Eo] AF AQLAHE 24l x|

24

T 3% golry] $EiA 15Ut o] F=9 W
By FEES AT Folg $ s AEsto] 3
I35 Reld 3 ot B Yacl A} &
3 st AE Al 4L SAsoch 1 A%
WA F2EY $Eol oEF R Aol
S I USKFig. 13). 53] 100-200 ¢
g/l FEXE I 237 FAPHp (0.01), ol
g A= WE T FEE0] AR AR
IS S7MIE F 9lon, HASIAR AME 5

Sk 7Fsds A F3k
300
250 -
200 -

150

Killing Activity (6)

100

0 25 50 100 200
Extract concentration (pg/ml)

Fig. 13. Effects of /i wvio administration  with
Sagunja—tang extract administration on  the
cytotoxic activity of natural killer cells. Mice
were  administrated  with  or  without
Sagunia—tang  extract  (25-400mg/kg - body
weight) for 1 week, and then killed the mice
with cenvical dislocation method, Cells(1x 10°/
nl) were obtained lymphocytes from spleen and
incubated with CrOs—conjugated Yac—1 cells,
Cytotoxic activity of natural killer cells was
assayed as described in Materials  and
Methods, & p (005 and " p (005 versus
PBS—treated control group.
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DU T BVO] SR - RHEGR) AMSS
o %, HPo JEGUEEH - MR, FPE RAUEY
S ke % HREBESS WATHS skl tig
REM HiEHIE HNE Foole NETHS
W seoll ek Mt stol Jesim, Sl
1, sl iklstelrt, #% WA TS 4
v, 7E, o2 %o Wk, AT EH%
o i 2 AT B, MHEIE, B, SR,
WikiE, AQ, g8po #imo| YOHA TR} #55
sAlol] S 5 = Aoz Buslolrt 0L 1y
BB BRRIFRIAE E, MES dnos
PG THIREIAL, WPROIATE I o] S LHEE
o] miggato] WAshe ol ZHA) T} I Hhe
o] IO IRASh LhIFS] B S-S JhiE
k= Jiflet skl

WA ke deiR g 1e, A
B Radix Ginseng) KR, Wilad, BN,
gshe 2%0] 9o, iR TS =
o] 27HS et HalrAl- Al AAe] FEe
2 AGES =0 2N WK, FEATAK, BB
WS (St RO, MR ES TR EE
Ae 7158 o] MRS LEIT, FEi
REe =stoA|, 334, 9238, 3§,
sh, 3, o, AT 59 &50| IS Ha
3]_%\31:]_27-30)'

Hll(Rhizoma Atractylodis macrocephalae)}e #i
M, BERFRSLO) B, A, S, FiRele &
o] 9lom, Bl wHlE = lthikE (Etkst
o HAARS MEETT, AT e WA
U sI3rEAo| o 7had MBS S/ '
Baity iR Bk P dehd A, AlEAd 2
AN HAZT ol thsl] B s}t

R (Poria) S PP, A, SOZshs
aFo] i, o] 9oy it s sl
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e Fifksr-S el Eolge] IHEAZIAL ##Re]
Fliirkor S FIRIER oI5l PRI, 53] A
I KH¥E ZEE|Fo|=(corticoid) BAS &
AR 2802 Ao L& Iriiieh= 43l 9l
7] whzel o] 2hgef Fhisty] flste ol - R%ES
WIS, R BiRE A I, A 9 E
2]E H|'=0] =(triterphenoid) Aol 3t AT Fo]
sicp.

H%(Radix Glycyrrhizae e WlGER, HEWEHE,
T k%] Bgo] Qlom, Hkiiies) ikgee] FRE
S Wi, Wiz, ulolelx, kg
o] glom, FTERKcortisol)9] F7}, HWepd A=352
2o 74, dsAte 9 04t o, asuks ¢
3} 5o eldgs deA Ih?

wREN B oS doTle WIS IREET:
o] 5N HIEEM, Eke QA A
fRAFIaL Q] RIS ZHE QIAIS BiststaL 5%
S RHE WIEAIA NS TS MR v
2 S ¢ i, ol2fE Bimiola B, Aol
iSRS Eoto] Al HEES Mitrehe fues
It HEST} FDIES 7HAIL Qich, BUR R (i
MO j&)e waEte] Huts TSIl 1 e
fiiE #0171 $1ste] okxle] Bgk A st RS
A7) 13 Bises Bas] daksia QP

AAlE AAAE 2ssto] ool 7o olBds
AAToZH Ae] e FAlsk=], WA=
BN E, 2ASIAIE, EA|(complement) §-OF
o]Fo]A AFAHH(natural immunity)S FEoh= Al
A (innate immunity)?} THIZS} BAE Zo] &
oA (specific immunity)E HZsh= F5HY
(acquired immunity)2 2 U= F g, Y5HY
< TAE Zgo ogt Axmpid  HEY(cell
mediated immune response)¥ BHE Zg-of u}2
AAX M (humoral immunity) 0.2 TEECH,

O AT Bkl Eoke 9% A
= 99kout, 7-globulin AJARE (EEAIZ HaE opy
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2} adenine triphosphate (ATP)9] 4:%3} ATPase
o] I g EXINNATH, RIS W7 fik
1S Ak S, 470 WEFE, W, A
55 Prednisolone 02 3 A3 o] AlEA 2 A
N HAHEASHS: A7l &5o] Qdrkal B
sglom, 7= WUETHY s £33 A
3 - AlEAHSFo] S7kslaL ApeiAlEe] BAE
A3 F7ksl WA o] HYeS S7MIZIcL
Haslglout ol REPERHEUKE  (delayed-type
hypersensitivity, DTH)Z} Rosette kfee] sillffk
e} AimEk SRR 2 EimRES] MRt
5 PUR-piaOES] B S Wodsol Winge
BHugh 202 I FAARI Skl oie Migte
o} o]FolA|A| eigdrt,

54 s o83t |y 4S AR $1siA
© BN gle #EL 9% wWikEEdR
ARl NO % PGE9] Aol wjx|= 3Rt o}
yzt TAIES] 24 f gAMEY] 9 Al
ThiZ Th29] Aol 2-8sh= &3} Te]al TAE
S5 AR alsE S Ao it

webA] B RE ERE Mimehal mags ihmeh
E s 3 WE 5 595 2] SlEiM A
FHeo] BAYANEE tPfog wA ol dgo] Al
E=Ao WA= G AR E=o BAME
of &5l HlAlE R dolr] YA EAUH
WAAES LPSE A53te] NO%H PGE9| /47t
o|5& 2Ash= INOS COX-29] Wale 2Ake}Y
T} PHAR A=9 HA X Th1d Th2S ZA}
Sk, AR FASES ARE Fof| AT
W FE2ES AR 15792 37 Fofste] ARl
Ao Aelsg SAsttt. 1 2% folst daE
=258 5 e

MTTS} viX|e] LDH 848 AR 47 & 7
ol AME WETH FEEY BE $5(25-200 #g/
nl)ollx] AE=Ado] YL, Q3] LPSel| o3t A%

43S AAlshs a3t SIKFig. 2). LPSE A=

26

H EAEe] XS 2ARE A AFme] WET
% FEEZ NOS} PGE9| e Asmoliie=
7M1 EEekleE dAATlE 24 23
t}, o]5¢] ZAz= iNOSeF COX-29] Wae
B MBS 3520 add 7)eldchs AR
2I3tSitkFig. 6). NOT &2 ¥h3AS 71zl AA
A AR BAZHR, NO synthase (NOS)o <J3)
L-arginine > 25 € A€}, NOE 2134, d&
oj¢h & Al w7 Hukgo| Holsl=tl, 53] ol
AMEES IEN- 79 TNF-a 2 A=shd iNOS7} i
Fxlo] B o] NOS AAdshan sl dcp ),
T3 COX+ arachidonic acidol|A] prostanoid= 2
e Eae ez, COX-13 COX-29] 9
3 FAE 2] prostanoidE AA|] I FAl
of dasiAyt, 4sld uMEERE I
prostanoid A/ W30l ofsle] Tkt HF
A Agte] gglo] Hp,

IFN- 7& CD4" AIE 5 Thl Aol oJsix] A4
w3 shafold s aFERt ohue} tiANEE EAJs)
A|A A2 reactive oxygen species)?] AT}
NO9| AE FXIske APlEFRRIC R d&A] glck
B L2 TAES S48 fE5hs ThioR
delA glom, & o7 Ad WA TS ThiS 371
A7l B3} Ut Fg, 7, 8).

IL-4= IL-59} IL-139] 2hgo 2 IgEQ] AJAte]
ARAQ) e F= tEA Theoe?, o5 A}
o|E7110] XA ol g A, olEs] B
Hatopic dermatitis), X 2)(asthma)S HIZE 47|
A W] Y(allergic rhinitis)S FE8 F 9= FQ &
olog A o, B el An WH Ty 32
B2 L4 IL-59} IL-133} 222 Th2o] AL a3
oz oAtk Fig, 9-11).

WA FEE0] AF RINE F THEY
T2 AR Asllsel HxlE EE At
3t A7} Fig, 129} 2o] THEY F2& S7MIAS
Bk opg} AR Aslsg PMTIE &

32 ol

A
S|

o $§ -
ok

det




7} AACKEig. 13). Wby M FE=2 TA
X SAE B8 WY A AWt opue}l AAofA
AT Aelleg AATIE WY 738t 28
0l]o

MES] B4S 24T 5 e B50] Felo] s
AREigEo] TR 2 Af RS wkE 28
3 Qe JifiEkal AZER 2 718 g A
7b B s 208 Alsdr), WA ol2d A9
HRENQ Ao B wf A%, (D, Afk%, T
2 MR WAl SEwE fEHd MY
VFERHAL Qlol, Jilsity BREMAE Banel 92st g
)i ko] v 83 Fske] FaL glom, wigE
S o83 A2 XAl Jdoll S &) KR
M E¢lo] BatE ARfetaL Qith YOE in
vitro¥ Rk oV} in vivo Aol JiilEr) TNdS o]
B3k R Rk MERQ BEAMGES 283t B
o} Bl FifkRIo] §lomaN, ftke] H& K
s o83t wniEl BEtel gt B =80l 2
AoZ Azt

V. i

N, (l, AiR%, TR RILE WA 4
HINOR 50he el whe JukIIE, B b
2 Rl TElal iRl 2EFo] gout, W
o wiZhEe] A4 F e X et tigk W
A1l FAAY 7 2APF e Aol & o
T WA sereikie ERe] RS Jevist
7] 913k Hgee] U3ko T puF el ek SgiE
fEM RS T3] $fsko] o] HAMEE of

obdd 9] 321 : ATl Sleieel MIxkE 2k

A0 2 NO, PGE,;, COX-2, IFN-7¢} IL-2 5 Thl
I} 14, IL-5, IL-13 § Th2& ZARlom, HIA|
o] S AL Y] BE Akt oot
2L AAE At

MTT$} LDH 5788 o] A FH tiAME
ol 540 §lS-S ERlstolaL, LPSel| <&l f=¢ o
Mz E4e Hoshs 3t o5 Sklskeicth
AEE(25 pngfnl)olA] NO A& S7HIFL, 50-200
pglnl FEAAME LPSOl| 23t NO A4S A8
ok 25-1001g/nl FES| FEEL PGE, A%
COX-2 Z4< fregh uhd, 200 pg/mioxl= AAlet
T EZt giglen, iNOS9t COX-29] WHale ol
o] Ao}l fALICE PHAR S9she B E oA
A== Th1(IFN- 79} IL-2)¢] XS S7H71=
37} 99d}, whA, Th2(IL-4, IL-59} 1L-13)] A
e 289 F=o oEste] AAlsks 23t 9
AL, THIES] FAF AT Aellse 2
B9 sk EsiA STkehs &I Udch

opge] AdolA WE T FEEL AIMEY] i
Mg HES 5 Je XS JeRQT wElA g
TS WiRSECR fukdEiaee] IKTE 25 AR
bl 288 4 gl Jifiet Bkt
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o] B 2014shde st A A
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