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Effects of Senggang Gamcho-tang (SG), ZingberisRhizoma (ZR) and Glycyrrihizae Radix
(GR) extracts in Senggang Gamcho-tang (SG) on Activity of Murine Splenocytes
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ABSTRACT

Objectives : Zingberis Rhizoma (ZR) and Glycyrrihizae Radix (GR) have been widely used to prevent or treat allergic
diseases. However, relatively little research has been conducted on the immune response to Senggang Gamcho-tang (SG) in a
mixture of ZR and GR. The purpose of this study was to determine antiallergic effects of Senggang Gamcho-tang (SG) extracts
7R and GR on activity of murine splenocytes.

Methods : This study was performed to investigate the effect of SG in mice, using in vitro experiments. Cells were treated
with SG extract (1 yg/ml, 10 ug/ml and 100 ug/ml) plus Con A (2 ug/ml) and ZR (6.6 ug/ml and 66 ug/ml), GR (3.3 ug/ml
and 33 pg/ml) respectively for 48 hrs. The production of IFN-y and IL-4 were determined by ELISA.

Results : No toxicity was found in splenocytes treated with SG extract for 48 hrs at the concentration of 0 pg/ml, 1
ug/ml, 10 pg/ml and 100 ug/ml, respectively. The production of IFN-y increased to 239687 pg/ml (p<0.001) while that of
IL-4 significantly decreased to 14.1 pg/m 1(p<0.05) only at the SG concentration of 100 yg/ml. With the GR concentration of
33 pg/ml in SG extract, the production of IFN-y rose to 32,102.2 pg/ml (p<0.001) while that of IL-4 (p<0.05) declined to 34.2
pg/ml. However, there was no significant observation with regard to the effect of ZR on production of IFN-y and IL—4.

Conclusions : This study suggests an antiallergic effect of Senggang Gamcho-tang, which leads to the implication that SG
extract may be used to enhance human immune function.

Key words : allergy, cytokine, Senggang Gamcho—tang (Shengjianggancao-tang), IEN-y, IL-4, Zingberis Rhizoma, Glycyrrilizae
Radix
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RPMI 1640(Roswell Park Memorial Institute
medium) )R], FBS(fetal bovine serum)@} penicillin
(10,000 U/ml)/streptomycin(10,000 U/ml)= Hyclone
(Thermo Fisher Scientific Inc, MA, USA)3]AF A
& AHgatglon IFN-y& IL-4 4 Zad
enzyme linked immunosorbent assay(ELISA) kit
£ BD Pharmingen(San Diego, CA, USA) 3]A}A|
F& A TE E3) red blood cell lysing buffer
9} concanavalin A(Con A)= Sigma(St Louis, MO,
USA)IAM FY43t3h
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Table 1. Contents of Senggang Gamcho-tang

Herber name Sientific name Weight (g)
£ B Zingiberis Rhizoma 8
O Glyeyrrhizae Radix 4

Total amont 12
2. ﬁ &
D AEZ AEE 24
MNEZAE 3-(45-dimethylthiazol-2-y1)-2, 5-diphenyl

~tetrazolium bromide(MTT) A]eFS o]&3lo] A
IREES ek 67%9 Bab/C AF
(Orient, KOREA)S gJAste] HiAS dof Hitd
279 &gfo|EE o] &35t Zol MEFfr
AS ATh o]= Red blood cell lysing buffer
(Sigma, St Louis, MO, USA)E o|&3ly HET
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o 2 X 10/ml ¥=9] HIANEE B39t &
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o] ELISA klt(BD Pharmmgen CA, USAZ %4
o] TFH IFN-yoF [L-49 &S SHsth
Anti-mouse IFN-y monoclonal antibody %+
anti-mouse IL-4 monoclonal antibodyZ 2508) 3]
218}e] 96well plate(Corning, NY, USA)el 100 ul
A Y3 4 CollA overnightd}dth. Washing buffer
(PBS containg 0.05 % tween 20)E 3¥ washing

2 % bovine serum albumin(BSA)?! PBSE
200 A B Ao A 127 5 jESAI T
Al 3¥ washing &, standard$} 508 3]433F sample
£2 100 p® ¥ 2417k k8- & thA] 5 washing
3t Tl 1 & working detector washing buffer

2508 3]A38E detection antibody®} streptavidin-

o] of - ZXZE . KA - K27

horseradish peroxide-conjugated detection andtibody
£ 100 W& ¥ 1A 7F w33k} 79 washing £,
tetramethylbenzidine(TMB) substrat reagent A<:

g FF A4S AL 100 p4 P o HoA]
308 FoF WESAIAYE 2 & 1M HSO.E 72 50l
A Y3 ZA] ELISA reader(EL300, Bio-Tek, VT,
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E=)
- _lm,
2 ot rlo

ofil ol

4

oft

Al A2 Prism 5 software(GraphicPad Software
Inc., CA, USA)E AHE3FY post test(Dunnett)S
¥33F one-way ANOVA test® F-94S =43}
Al Z23}E mean + SEMOE EASQ T, A
A 94 2ol #p<0.05, *p<0.001Z FY3s}%
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1. HIZM =0 Chet £ EHESS =4

HEH Y] Hlmﬂﬂﬂ e AE =4S %
AVel7] 98k AEFH RS Con A2 ug/ml)sﬂr
374 1 pg/ml, 10 pg/ml JE]_L_ 100 pg/mle) %=
2 Agsta BA7E 5 wF & Fo Con A ©
= AYTEE 100% o2 3l AX AEES =34
S tHFig. 1). 2 A3}k 48X 7k WjoF A] AR S
% 1 pg/ml, 10 pg/ml 223 100 pg/ml SEo)A
247} 939+34 %, 96212 % 18l 104.0£39 %
£ Yehfo] AEH A 1 ug/ml, 10 pg/ml 2832
100 pg/ml FZolA 48A1ZF vlg Al 545 e}
WA kst
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Fig. 1. Effect of Senggang Gamcho-tang (SG)

extract on the toxicity of splenocytes.

SG extract was treated for 48 hrs as concentration
of 0 ug/ml, 1 pg/ml, 10 yg/ml and 100 ug/ml,
respectively plus Con A (2 pg/ml). Con was
treated with distilled water. The effect of these
on the toxicity of cell was checked by MTT
analysis method. The result was shown as the
mean £ SEM.

2. IFN-y AMof CHEt £ & HE5O| HE

B A A A RG] Con Adll 93] fr=
5= IFN-yo] Ao 9J3ke F= A dolry] 9
atod 1 pg/ml, 10 pg/mi¢} 100 pg/ml 9 BEE 7
RS Agste 87 59 s F 45
aqg Hop [FN-y& A8 tHFig. 2). [FN-y=
EEHEGC A3 FEFE 10 pg/ml dME F
717k oy F94L YEAE 290 K(13056
+2584 pg/ml) 100 pg/ml 9] FEAAME 23969+
965 pg/mlZ F94 de F7HE UG
(p<0.001). o]l &S *EstA ¥, Con A ©
= 239 oA A" IFN-y9 11552.8+2018
pg/ml B} oF 2014 = 7}k Sex]ofeh, A gt i
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Fig. 2. Effects of Senggang Gamcho-tang (SG)
extract on Con A-induced IFN-y production
in splenocytes.

Cells were treated with SG extract (1 ug/ml,
10 pg/ml and 100 pg/ml) plus Con A (2 ug/ml)
for 48 hrs. Con was only treated with Con A
(2 ug/ml). The production of IFN-y was determined
by ELISA. Results are presented as mean *
SEM. ##xp<0.001 compared with Con A alone.
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HIZA 2 A A B HEG0] Con Adl 93l
He IL49 Ao 9Fe F= A Loty 4
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HE Bol [L-49] $55 SHFA(Fig. 3).
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Fig. 3. Effects of Senggang Gamcho-tang (SG)
extract on Con A-induced IL-4 production
in splenocytes.

Cells were treated with SG extract (1 ug/ml,
10 pg/ml and 100 pg/ml) plus Con A (2 ug/ml)
for 48 hrs. Con was only treated with Con A
(2 ug/ml). The production of IL-4 was determined
by ELISA. Results are presented as mean *
SEM. #p<0.05 compared with Con A alone.

4. IFN-y MMof CHSt 4%, HEol FE

IFN—yE Z7MZ70 AfE 5 10ug/miz 100
pg/mh)e] FAFE AT i Zzke) BIgA
ol gk ARE Fotry] $J3ted, Con A% +4
oFE Ol /(66 pg/mliB 66 ug/mhT HH(33
pg/mid 33 pug/m)S A xzlske] 48417 ok
= wjekd F wIAEIE ALke [FN-y 5%
£ SAsATh Hiie] of3) 33 pg/mldt 33 pg/ml
IMe s& JEHoZ F7Ist9on 33 ug/mlY
SEAA 32102+726.7 pg/mlZ 24 (p<0.0D)J =
Z7}2 Jehdeh ol Con A B0 9J3iA
Bl IFN-y9] 19,243+2952 pg/ml¥th oF 1.680%
T Z718k =k Ao M 66 ug/mlo
FEoN ZHAass 7 1213641888 pg/ml)E H
o fo4ds YehiZl okt
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Fig. 4. Effects of Ghoyrhizae Radx (GR) and
Jngiber's Rhizoma (ZR) extracts in Serggarg
Gamcho-tang on Con A-induced [FN-y
production in splenocytes.

Cells were pretreated with Sanggang Ganclo-tang
contents extracts (Glyenrhizae Radix GR; Hii
3.3 ug/ml and 33 pg/ml, Zingiberis Rhizoma,
ZR ; % 6.6 pg/ml and 66 pg/ml) plus Con
A2 pg/ml) for 48 hrs. Con was only treated
with Con A(2 ug/ml). The production of IFN-
y was determined by ELISA. Results are
presented as mean = SEM. ##p<0.01 compared
with Con A alone.

5. IL-4 MMl CHst £8, HES g

[L-45 ZAARR AR FAAGE A
I 1 ZZke] AN gt EFHE Yolry)
A8k, Con A} F+AkEQ A (66 ug/ml o
66 pg/mD¥ HE (33 yg/ml # 33 yg/mhE
sl 48A17F B st & v g F BIGA|ET}
A IL-4 555 A4 Wil 9f3) 33 n
g/mle] EEoA 3416+ 8603 pg/mlE 7HAE U
ERAAE} ol Con A @50 23 Yehd IL-4
9] 731425900 pg/ml Bt} ¢ 05HIAE 74439
ou FAS YehA sttt AEd oM e
66 pg/mi} 66 pg/mle % EFoNA Fidhe
738k (50.17+7.214 pg/ml, 49.85+1456 pg/ml) U
O FoAE YEIR @St
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Fig. 5. Effects of Ghoyrrhizae Radix (GR) and
Znaiberis  Rhizoma (ZR)  extracts  in

Senggang Gamcho-tang on Con A-induced
IL-4 production in splenocytes.

Cells were pretreated with Senggang Gamcho
~tang contents extracts (Glyeyrrhizae Radix,
GR; % 3.3 ug/ml and 33 ug/ml, Zingiberis
Rhizoma, 7R ; ":% 6.6 ug/ml and 66 ug/ml)
plus Con A (2 ug/ml) for 48 hrs. Con was only
treated with Con A (2 pg/ml). The production
of IL-4 was determined by ELISA. Results
are presented as mean * S.EM.
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t%ﬁr IFN-y, IL-4 A7) vA= 4TS =%
stath = AW A = EEY i 742
o §%& GotruA EE LY 74 HlE
e} &S Aot S A4S &St

AEAEYS] BIgA E g AE S54E& =
A7l st AEHEYS Con A2 pg/mh$t
7 1 pe/ml, 10 pg/ml 283 100 pg/mle) 5%
2 Astar 48A17F 2 v & o] Con A ©
EAETS 10%E 3t HAE BEES SN
ok 1 AF 48AIZE W Al AR R 1 pg/ml,
10 pg/ml 283 100 pg/ml =X ZHzE 939
+34%, 96.2+1.2 %, 183l 104.0+39%S JERY o]
AR 1 pg/ml, 10 pg/ml 2232 100 pg/ml
FEAA BATE Ei Al 5SS UEA] okt
(Fig. 1).
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At 9lo] IL-4, IL-5 & Z7tH¢] I, [FN-y&=
AaEe] ggol oy Afed RuEg”,

Con AZ A=H v LA £ EH T 2
3 fFEse AFIEF] IFN-y9F [L-4 Ao 4
FE Fv A Yot 7] At 1 ng/ml, 10 pg/ml
S} 100 pg/mle) B2 ALEHEES At 48
AIZE S WSS & 35 AE 2o} [FN-y¢} IL-4
9 =& FA3A

IFN-y9] 7% /gt Egel 98 1 pg/miolA
T AAHEAI, 10 pg/ml dAE Sk Mo

o8 YehA ¢ttt 100 pg/ml o] FECl|A
T4 de 7 HERIATHp<0.001). ol=
Con A @59 oJsfiA vepd IFN-y9] A% B
o} oF 28|18 = FUhsE 3] o] thFig. 2).

IFN-y Ads S7HIZ AEHEFL(10 pg/ml
100 pg/mDe] FAFES AT 5 7zt
HIgA 2o ti3t 95 Yolry] 943k, Con A

o 4# 66 ng/ml ¥ 66 pg/ml 2L HE 33 1
g/ml# 33 ng/mls 2tz Aelste] 48417t uj st
T wjk = wgAEs NS [FN-y 552
Z743k9 ey IFN-y&= [l &) 3.3 pg/mizt 33
ng/ml AAe T JEHo 2 F718lAo™ 33
g/mle =N FIA(p<00DUE F7H UE
WAtk (Fig. 4). o] Con A @50 &3 Uehd
[FN-y9] A% B} oF 1604 = S7Feth &
S Aol oJsiAE 66 ng/ml ¢ FEAA FHAdt
T AFE Yoy 948 e gt =
BEH S v E A [FN-y= v«]@ii
SRS 242 74 oOFE & EiES PNy &
FEATIAY fF940] §19a, Hie F94 o

[FN-y 4sa8s Yehidch. waba A i
U9 IFN-y A7l 282 o] g &
2

&odmorr oy
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