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Immuno stimulatory activities of Samul/-tang, Sagunja-tang,
Pamul-tang and Sipjeondaebo-tang in vitro
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Abstract

Objectives :

Samul-tang(SM), Sagunja-tang(8G), Pamul-tang(PM) and Sipjeondaebo-tang(SJ) was used many diseases such as
sterility, menstrual disorder, general prostration, recruitment in Korea. We investigated the immune stimulatory
activities of SG, SM, PM and SJ in in vitro.

Methods :

For comparision for effective of SM, SG, PM and SJ, this study examined anti-inflammation(NO, PGE2 assay),
anti-oxidation(DPPH assay) and immune response in in vitro assay. For immune response activities, this study used
NO synthesis on RAW 264.7 cells, splenocyte proliferation and cytokine assay(IL-2, IL-4) in splenocyte.

Results :

The results showed that SG, SM, PM and SJ were no significant effect anti-oxidation and anti-inflammatory effects.
For immune response, they showed the splenocyte proliferation and macrophage proliferation. We confirmed that they
synthesised NO a dose-dependent manner significantly and secreted the IL-4.

Conclusions :
These results suggested the SG, SM, PM and SJ had immune stimulatory activity. A efficacy of immune response in
them had produced similar results.
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Al B (Samul-tang; SM, siwu decoction; China,
N ZHE MFEE, KR
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-tang: SG, sijunzi decoction; China, shikunshi-to;
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Shi quan da bu tang; China, Juzen-taiho-to; Japan)
& PMell &71e} SAIE HA7heE Aow §h
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Table 1. The Composition of Samul-tang, Sagunja-tang, Palmul-tang and Sipjeondaebo-tang

Prescription

Botanical Origin

Crude Drugs Place Ratio(g)

Rehmannia glutinosa Liboschitz
var. purpurea Makino
Pagonia lactifiora Pallas
Angelica gigas Nakai
Chidium officinale Makino

Samul-tang

Palmul

Rehmanniae Radx Jeonbuk/Korea 375

Preparata
Paeoniae Radix Jeonnam/Korea  3.75
Angelicae Gigantis Radix  Gangwon/Korea  3.75

Cnidii Rhizoma Jeonbuk/Korea 375

Sipjeondagbo  ~lang
-tang
Sagunja-tang

Panax ginseng C. A. Meyer
Atractylodes japonica Koidzumi  Atractylodis Rhizoma Alba  Gangwon/Korea  3.75

Ginseng Radix Alba Chungnam/Korea 375

Poria cocos Walf Hoelen Gangwon/Korea  3.75
Glyeyrrhiza uralensis Fischer, Glycyrrhizae Radix China 3.75
Astragalus membranaceus Bee. Fabaceae Gangwon/Korea  3.75
Cinnamomum cassia Blume Lauraceae Vietnam 3.75

2. SUZ BN AN

1) RAW 264.7 M= vt 9 M= 54 &1}
Murine macrophage cell line?] RAW 264.7-&
96 well plate®]l 3x10° cells/well & #3538}l oF
A FEEE 1~1000 pg/mL FE=2 2283 oh
HwEH 2= Concanavalin A(Con A, Sigma,
USA)9} lipopolysaccharide(LPS, Sigma, USA)E
AHEEFQITE 48217 HIF T tetrazolium saltQl
Cell Counting Kit-8 kit(CCK$ kit, Dojindo
Laboratories, Japan) solutions F7}ste] 4413t
o wWjgt Ths ELISA reader(Ceres UV 900C,
Bio-tech instrument, USA)E ©]-83t%] 450 nm
oM EFE=E =43tk Control well® &%
Tof tigt oFEHT) welld] SHEO] HIE %=
AR, oY well?] Higks ARSI
A2 S oS3 2k
(SFE37F well ©] Abs450mm %
- (Blank well®] Abs450mm

(Control well 2] Abs450mm
- (Blank well®] Abs450mm

o
<

ol

o=
=

x 100

|
EBEg

offl ol
N

2) PGE, M4d x| &2 (Cyclooxygenase
M o 511

RAW 2647 A2 25x10" cell/well & 48 well

platee] &% % CO, incubatort]el|A] 244]3F
ajekst & FAA el WA Astal tix
T okE AHEelE LPSE 1 ng/mLo] HE%
AgJstalth. A= A g]rtelli= phosphate buffered
saline(PBS, Gibco BRL, USA)°l £3lA17] A&
FEES 20, 100, 200 2 1000 pg/mLE 2|3k
Rqom, g tlETOE COXAl inhibitor?!
indomethacine(ID, Sigma, USA)< AME-3F3ITH
oFs A % 18 AJZF HlFAI7| 1L arachidonic
acid(Sigma, USA)S] HE 557} 30 iMo| HES
st 15487 AElsigion A5 g s F
AAZ T 12000 rpmollA  F4E](Eppendorf
Centrifuge 5415R, Germany)3to] 45 s w4
3}l Prostaglandin Ex(PGEy) @l AH-sk3lch
PGE;¢] %> Biotrak Enzymeimmunoassay(EIA)
System(Amersham Biosciences, UK)9] &
weha] F8EkIth HEAOZ 450 nmolA]
B SA o LPS A2z ¥ PGE
Aol disiM A& At A dAES A
Aol

o% It

3) Nitric oxide(NO) MA Ax| 2} A
RAW 264732 25510 cell/well 2 48 well
plate®] 53t $ CO, incubatortell x| 243}
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et 5 A ATl AR Aejska iz
g} oFE AP el LPSE 1 pg/mLe] H:%
Agletaltt. AR Aol PBSel &34
ANBFEEE 20, 100, 200 2 1000 pg/mLZ
gt o, S FFOE INOS inhibitor?l
N-monomethly-L-arginine(NMMA, Sigma, USA)
AREBIITE 18 AIRE MBS §- A5AdellM
S TAAITZIAL 12000 rpmellA] 33 94 &
g EElata NO kol AR5
NO2| JZli= Griess reagent(Promega, USA)
ARgaEgler LPs AP s NO A4
Foll tiaiM A= Ao B4 oAEE At
AT

mim M oo o 2Ry J}m ~
ol
2
ox

o

3.

1) 1.1-diphenyl-2-picrylhydrazyl (DPPH)
2z 71 24

0.2 mM DPPH (in EtOH) & 96-well plate °l| 50 n

L/wellZ %7} 3- 0.1 M Tris-HCl buffere] A 55

sEHE AZsle] Hrlsldch 37¢ oA 3087t

s g Y

—

0

HES A7 2 517 nmollA] P E S =4 sko] 23
=] A 9ka1 o9l DPPH 2t 2 A4 %S 575t
itk

EDA(electron donating ability) (%)=
Abs of control group-Abs of treatment group
Abs of control group

x 100

4. 0o BIM3| A2 ZAH

1) RAW 264.7 M=Z2| Nitric oxide(NO)

T2 25¢10° cells/well = 48
well plateoﬂ l"&: 3to] CO, incubator Ulel|A] 24
ARE R § A diETo R 1PSE AEst

SR Asidinh oF= A

= > = °
I AT FEES F

44 SOAIZFAL X 212 M4S(20104 128)

ol ZF AE 1, 10, 100 2 1000 pg/mL
ﬂﬂé}i BAE WY F s wefsta

%S S48 NO 4493
reagent% o]gato] HEZAIZIOH 535 nmollA]

22 Griess

2) HIE Mze| gdst 55 AM
(1) B AlEe] ik
T%] % C57BL/6 mouse(SHA A F

o
SH)E AFT ¥ WS ABAY

i

G

oy
KT

St H%S Hank’s Balanced Salts solution
(HBSS, Gbico BRL., USA)Z Al &}l A% &

S 4 E2ste] RBC lysis buffer(Sigma, USA)
= AdTE ANE &
(FBS, Gibco BRL., USA)¥} 100 U/mL penicillin,
100 ug/mL streptomycin(P&S, Gibco BRL., USA)
S 3= RPMI 1640(Hyclone, USA) Hij°]
FFAIA 5% COy, 37°C ollA v a3t

10% fetal bovine serum

(2) Cytokine (IL-2, IL4) 3 &%}

AL b AW FEEE kst
F ATNE UAIRE Foll SlFsto] HA kit
(R&D, USA)E 75 ole]
(D2 IL49 = FPepint Hdzdom
LPSE ARgsIgiTh WS JE/IL2, IL49] AE3]
= 12k A7 ZHE microwell plate®l] standard,
control, samples 77} FojA 2A]3F wk-g-stal
JE/IL-2, TL4 conjugate Yol 2417 A7 &
AHsgIe) WAoo 2 3355 Tetramethylbenzidine
(TMB) -5 37Fste] LAAIZIH. 1 M HaS0;
£ H7tsto] WS $Z2A1Z] $ 450 nm(detection)

9} 570 nm(reference)oll A F3 =5 S73H3Th

X3kE  Interleukin

=




AAsL7] 915ke] 96 well plateo] 2] i<k

A
HA AZZ 5x10° cells/well &2 F-FaF11 A

AN opoh Qb o pob i
_O|L
2

5. XI=Q| SAH EAM

Aedy} Awe FAEs SYSTAT Z271
F(SYSTAT ver 8.0, SPSS Inc, USA)S ©]4-3to]
A A EAHEA (one-way ANOVA)S A8kl
Zt T 38 AbelE A5Ek] 91éte] Bonferroni
multiple comparison testE ©]-&3to] ARFEA

= AABISIH SASA QD FOEE P<O.GE

11.0%, PM 17.8% 2 SJ 17.0% Atk =%9]
of wg} F&o] BF tgEA Yeptorz
- o

o) ko] ABE A
317] 9late] zok FHow FAlslo] AME-
ak3iek
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2. g4

1) PGE; M4 o =1}

Aol 54s A7) fldte] RAW 2647
A3 1~2000 pg/mL7HA] H2lste] 54 fi
= wdsplel 1 Ad, 24 QS 5 2000 o
g/mL7HA] =730] IStk o] § AdeM=
th 1000 pg/mLE A2jste] Age skt
(data not shown).

RAW 2647 A¥e] LPSE HFEEE COXY
By S7HE AEE PGE, AN A 4,
42 1.8520.15 ng/ml, LPS FEa-& 21.23
+470 ng/mL%Z gd<rol Blsl oF 114]9] PGE,
Aol Frketelty. A dxzwd IDE §%
SJEH O PGE, A3S TA(IC»=5.11 ng/mL)
AZE sARE AW SM, SG, PM Y SJi= PGE,
7 oAl ZkE JERA SkTHFig. 1-A).

ol
OlA
1]

o

=

0

2) NO 44 x| =t A4
o

AZzdkgo] Jojibd INOS7F @AE T 1 &
NO& o] Z7}stt) RAW 264.7 A|3Eol| LPS

= e 1; doikes st 7 AE A
glsto] 5 oA whgs AAst o A3,
773-(0.28+0.03 pMyell Bl LPS (2537
+0.40 uM)ellA °F 92812 NO Ade] F7H= A
I AR NMMA7ZE 5% &4 02 NO
B ARAAHICH=2003 nM). sAIRE Z}
A Al NO A oA vk e
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Fig. 1. Anti-inflammatory effects of Samu/-tang(SM), Sagunja-tang(SG), Palmul-tang(PM) and Sipjeondaebo
-tang(S)) extracts in LPS-stimulated RAW 264.7 macrophages.
Cells were treated with LPS(1 ug/ml) for 18 hr in the presence or absence of SM, SG, PM and SJ extracts. PGE2
assay (A) NO inhibition assay (B) (4#p<0.01 compare with control group, *p:<0.05, **p:<0.01 compare with LPS

group).
3. ShAlst gy 2

AHE-8E L-ascorbic acid(l mg/ mL)t oF 98% 9]
DPPH 2ttt A7]%o] vebds gRlapgit
SHAINE Table 1el4 HERH a}g} 2ol 7} A
of tiék DPPH &l 245 4~11% 2 w5
shorth 7 AW FollAd sMO| Bz AT
11%% 42 AWs 2vk 93 DPPH 2tz
A2ASTE Hol Fch

Table 1. DPPH Raical Scavenging Effects of
Samul-tang, Sagunja-tang, Palmul-tang
and Sipjeondaebo-tang

Sample (Img/ml) Extracts (EDA %)

Samul-tang 11.24320.220
Sagunfa-tang 4.525+0.441
Palmul-tang 8.7651.597
Slvjeondaebo-tang 4.635+1.322
L-ascorbic_acid 98.47+0.078
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46 SAAMFFAL SHE|X 21 M45(2010 128)

Z21(100.0£1.9%) ¥ Blastel Con AQ2 u
g/mL) g Al 1.6 W] AEFA gt L}E}
(161.81+1.73%). SFAIRE LPSE] 7ol
%E UFE Q3] AETA0] oA H= i—%
ok = QIlth o] AL LPSel 93t AEEA o R
gk Al & 4 SltHdata not shown). SM,
SG, PM % §J¢] BE= A skelA AE 2
23F etk 1 F PMY A% BE A
sEolM v AME Y =2 AE
UER L 53], 100 pg/mL A2 A] 183

2 7P A UebstHFig. 2-A).

o J) =49 A sE sk NO<9 A
S ST Ad, Y dxrow ARRE
LPSE /370862034 pMyell W3] 1 pg/mL

A7 Al ok 5781(35.79+0.73 M) NO A=k
Z7leIgic Ae b Ad A3, oM,

PM, SGE= F& 9EAoE NO9 A4z &
7HNR AL, 53] ZF ARe] AelEsE 1000 pg/mL
oM R LPSTHE 7} SIATHSM;
3169098 1M, SG; 35.31:0.98 1M, PM; 32.74
+0.35 uM). ¥ SJ9] ¢, AgEE 100, 1000
pg/mLelA NO9l Aol A ZrhstaAw



SM, SG % PMETUH= NO9| A eko] it}
(Fig. 2-B). SJ&= A &% 1000 pg/mLelA
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Fig. 2. The activities of macrophage cell(RAW 264.7) of Samul-tang(SM), Sagunja-tang(SG), Palmu
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19.49:0.82 yM=Z el sl oF 22u)9] F7}
sol NO 44 &b} 2% Salskain

LPS ShI SG ugml.

-tang(PM) and Sipjeondaebo-tang(SJ) extracts on in RAW 264.7 Cell.
Cells for 24 hr in the presence of SM, SG, PM and SJ extracts. NO production(2.5x10° cells/well} (A) The
macrophage proliferation(3x10° cells/well) (B) (**p:<0.01 compare with control group).

2) H|&MzS Mz B4 &1}

T, B Al 5 o = &
wo] Q& vIAETL SAstE Al WY &
ol QA Fost A7t F 4 Gtk EEe
v e A 2 AlE AEstal 8ARF
AESAEE S A7, P 2T o® AN
gt con AT 05, 1 ug/mL A2 Al 179.526.2%,
214.0:74% %7Fek9a, LPSE 05, 1 pg/mL A
2] A 193.0:4.0%, 239.9+37.3% Z7}el9leS &
etk zH AWE 10~1000 pg/mL A2 Al
oF 1.2~23u] o] HIFME FA s e}
Wk 7 %SG 1000 pg/mL AT+ 2307
+13% % 7P % 245 veERlth sMa PM
A A FAEZE vlet ks dER
o} 5 Aele 10, 100 pg/mL #2] Aol oF

[}
Haf oF 12812 FAo] O ER o] FEoA
ATk & = SlthFig. 3).
HIAE A T2, 1149 Wulgs A
= BE AT AEelA gdtel vl
a WAl wH] EQIthFig. 4-A). L4 ]
(623014 ng/mL)ol W& oz
LPS Az Al #H]Fo] 179 70
At AE]telA] IL49] Eu7E LPsukE S7Fs
A5S FAsHFig. 4B). 5, SM, SG, PM
4 g TAZEE 371 A8Rus BA

TE B3 APe WY kgl wedta 5
kel

fo Al o
Lord 9 rlo
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Fig. 3. The proliferation of splenocyte treated with Samu/-tang(SM), Sasgunja-tang(SG), Palmul-

tang(PM) and Sipjeondaebo-tang(S)).

Cells were seeded into 96-well plates and treated with SM, SG, PM and SJ extracts for 48 hr. Con A and LPS
were used as positive control. The splenocyte proliferation (B) (**p:<0.01 compare with control group).

gy

SM G M 87

Fig. 4. The stimulation of cytokine production of Samu/-tang(SM), Sagunja-tang(SG), Palmul-tang
(PM) and Sipjeondaebo-tang(SJ) extracts on mouse splenocyte.
Cells were treated with SM, SG, PM and SJ extracts for 24 hr. Con A and LPS were used as positive control.
The stimulation of IL-2 (A) The stimulation of IL-4 (B).
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macrophage RAW 264.7 cell-& o] &3t th2]A]
2 Z2E g Ay BRe A sk
AglelA Al 54 @yt Jepds gelst
HY 7 a5 Add F
REseey
WAMEE A 28-S 8] wel
|

7k FheTh 2 9% B
o
=

1 ug/mL xm A1 %—7}6} No.ﬂ EHlEE
SM, SG 4 PMZ ¥% 9EH 0% NO9 A4
o] Z7}5o] SM, SG ¥ PM2 9 <ol &4
AA 750l 7S Elselth 5o 49

< FEolMe a7t mElekiARt 100 pg/mL
oldell A NO2| 4%l F7ketel NO A/3el

arpAola tiAAES] FAlo] FIhElo R
S] oAl WY S a3t Sl AeE AlRd
=

I ol g vt
Wel wbge] ofFofAEE HgAES] THE
B e Al i%}—*ﬂ— 1%k 0w 4

P ol ohgt v ALA =4

1

|

‘38t ML IL-2 P_E}% HIFMW 3} of
BAES B3 5= 114 TH]

A3 dAztg o7 AlgEth o|F B A ES
Aol gt A= 71d s Ao
Aee] Hd Mgy A2E 9l ¢ s
Zlolt), & ATHe WogA ddst] FE
A9 9l microarray 5& E83 71 A7E A
Yato] 25 wo L4 " 7S et
1A} S,

@Ez% = SM, SG, PM tﬂ Sllz 61—03%_31]. z‘so]—
~heh &9t P_E‘rt He] o] Hrh gyAoR

WS 212 Falsta Wel A% 9 Ao
@ Aste] Ageks gl vlgAsit Alng
th 2t Aol wel A BAsle] nAE e
& Aolge WS FHAAT 7 5o
2R W Ag 099 AES eisge v
fAlE A50) wol ® Qo) Ay AR
oha Atk

SM, SG, PM % SJi= &5 it a0
un] kA Zh Adbe]l oidt W FAE A
g Ay, B AelA A W A
GAseiths Aes Gl o)A TA
o= AFAQ FEFE FA AN B Al
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