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Effect of Sasamsaengmaek-san Extract on Immunity Activity
in Balb/c Mice

Chae Hyun Park? Jae Hui Kang'? Hyun Lee?*

1: Department of Acupuncture and Moxibustion Medicine, College of Korean Medicine, Daejeon University,
2: Department of Acupuncture and Moxibustion Medicine, Cheonan Korean Medicine Hospital of Daejeon University

The purpose of this study was to investigate the immune activation effect of Sasamsaengmaek-san (SSSMS)
consisted of a mixture of Adenophora triphylla var. japonica, Liriope platyphylla, Panax ginseng C. A. Meyer and
Schisandra chinensis. in Balb/c mice. Measuring alanine aminotransferase (ALT) and aspartic acid transaminase (AST)
levels in Balb/c mice was performed to analyze the cytotoxicity. Cytokines (IFN-y, IL-2, IL-12) which regulate the
immune activation in Balb/c mice were measured by enzyme-linked immunosorbent assay (ELISA). Activated T
lymphocytes in peripheral blood mononuclear cell (PBMC), spleen, lymph nodes were analyzed by flow cytometry using
percentages. All tests were compared with red ginseng 100 ug/mL (RG 100), which is the most used for immune
activity. As a result, cytokine activity was significantly increased at SSSMS 300 group. Activated T lymphocytes in
PBMC, spleen, lymph nodes were significantly increased at SSSMS 300 group. These results suggest that there is a
possibility of SSSMS activating an immune system by activating the cytokines, and it is confirmed that SSSMS also
effective for generation and differentiation of T, B lymphocytes which activate the immune response.

keywords : Immune activity, Cytokine, T lymphocyte, Sasamsaengmaek-san, Red ginseng
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%Z7] (PF-10/ALPHA 1-2LD, Germany)ZS Algsto] ZAxgl 44
FEEE Qo] -80°ColA Y& BEsto] AFo] AREsAt.

Table 1. Composition of Herbal Complex Extract

Herb name Pharmacognostic name Amount (g)
NES] Adenophora triphylla var. japonica 100
BES Liriope platyphylla 100
ol Panax ginseng C. A. Meyer 50
20|} Schisandra chinensis 25
Total 275

2) ¥HsEY £52

SUsE (dH, Korea)olA Fu%t 2 st A
AH&SHTh. o] QUAFE 40°CollA 24X AEG § 95CR
FA7100A A S Facte URRE7 60°C AR
At 3% % 36AIE 27} 54 & 14*1’* 3AHE ’é
Al F xSt FAF2 ARSI o]FA
5 10E 7Isto] 29 F&7104 3ARE 5¢ $ 3}01

59 oysto g SRBRE 55, o8 A F 7*5‘_71
Argstol @ Azxg 455 Y FE2(Red ginseng, RG)S
—84°Co|A YF BHSHAHA UY AJutct 3 Msto] AREstgict.
3 38 ¢ A& AA

APE 22 FOLAS INTERNATIONAL (A€, Korea)olA 8%
39| Balb/c OF9-A (male)s #gWol nPAtr 22 A&l
Tadte 233 AP FEAU AN § AgsiAG 28 52

ne &
©
_)4'_1'

|
.H)
ol
o

A RELt 2242°C2 X592 YUF7| (Light/Darky= 12417t
g9z zdsteo
A2 § 4302 Urglen 8539 Balb/c A3 (male)s

=
S
obf ARAE oA ¥ FAX HzxET (Ctrl), Y FF=
2 5% dizd (RG 100), AW FEE
150mg/kg, 300mg/kgd £oidt MY (SSSMS 150, SSSMS
300028 URglon 1447t 257 iy F+ FoJsiict
4) 7171 ¢ A<
2 Ado] Al2E A]9F2 Enzyme-linked immuno-sorbent
assay (ELISA) kit (Chondrex, USA),
avidin-HRP-conjugated, formaldehyde, trypsin-0.2% EDTA,
RPMI-1640  Hj%¥<,
isopropanol Dulbecco's phosphate buffered saline (D-PBS)
2 Sigma-Aldrich(St. Louis, MO, USA)AI9] A& AIE35tE
_T'_, anti-CD4-FITC (fluorescein isothiocyanate),
anti-CD8-FITC, anti-CD25-PE, anti-CD49d-PE, anti-B220-PE
£2 PharMingen (San Diego, CA, USA)Al9] A|Z&, IFN-y,
IL-2 ELISA kit:= from Biosourse (Camarillo, CA, USA)A}Q]
AEZE, IL-12 ELISA kit= R&D system(Minneapolis, MN,
USAMIe] MES AHgatgion] Jlet Qe Noke £ Alokg A}
gatoict
2 a3 AMg" 7171+ gF&7] (DWT-1800T, g, Seoul,
Korea), Zt¢ Z&5AX| (rotary vaccum evaporator, BUCHI
B-480, Flawil, Switzerland), =2 71%7| (freeze dryer, EYELA
FDU-540, Japan), ELISA
devices(CA, USAAL AlEL, SAZ EA7]= BD biosciece
(Becton, USA)A}, A= ELISA A|A 7| Bio-Tek(CA, USA)AL A
F 52 A8og.

heparin, antibody

chloroform, trichloroacetic  acid,

Tokyo, reader=  Molecular
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ELISA leader 450molA &3 =5 &35t
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AN MAst9ct. zHzbo]  FITC-anti-CD4, FITC-anti-CD8,
PE-anti-CD25, FITC-anti-CD69, & flow cytometry9] Cell
Quest =2 138Z o] &sfo] Wi g (%)2 Ao FF/de mofst
%t
4) 57 A2

At28AS 93l Statistical Package for Social Sciences
version 23.0 for Windows (SPSS, Chicago, Illinois, United
States)S AR5t AR ZAA S one-way analysis of
variance(ANOVA, YQujR]EAEA)E AA[stTE. /0l
L A9 AL v]|g 42l Kruskal-Wallis test2 AFg351gon
p-value<0.05 @ o {odo] Y+ ZAog WU
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1. @8 4 AST, ALT /%ol X+ ¥%

A 9 AW 2589 PFF Fol &, XL 2409
ALT9} ASTE &%, BA3 ZAal, Ctrlge ALT: 27+4 U/L,
RG 10022 23+2 U/L, SSSMS 15022 3+5 U/L, SSSMS 300
+2 2613 U/L2 EAEHYCY Ctridae {94 Y& xol=
giglct

AST level in serum (U/L) ALT level in serum (U/L)
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Fig. 1. Effects of extracts of Sasamsaengmaek-san on Asparate
aminotransferase (AST), Alanine aminotransferase (ALT) levels in mice.
Mice were treated with Red Ginseng components (RG 100) once a day
and extract of Sasamsaengmaek-san for 2 weeks. Negative control : Not
treated Balb/c mouse group. RG100 : Balb/c mouse group treated with
RG 100 mg/kg once a day for 2 weeks. SSSMS 150 : Balb/c mouse group
treated with SSSMS 150 mg/kg once a day for 2 weeks. SSSMS 300 :
Balb/c mouse group treated with SSSMS 300 mg/kg once a day for 2
weeks. The results are expressed the mean + S.EM. (N=6). Comparisons
between control and test groups were analyzed using ANOVA.

CtrlZ9] AST 2X|% 62.1749.95 U/L, RG 10029 £R]=



C.H. Park et al

237

84.50+18.75 U/L, SSSMS 15022 81.17+18.81 U/L, SSSMS
30029 4% 87.83+23.88 U/LE EAE Yo Ctrl? 19 &

o4 gl Aol gloickFig. 1)

2. Cytokine @i &
1) IL-2

HIZAE g U ApolEFIQl Iy AY ZHal, Ctrido
749 1874.12+887.98 pg/mL, RG 100ZL 13208.70+3755.95
pg/mL, SSSMS 15022 11561.12+2228.27 pg/mL, SSSMS
30022 16821.55+3948.72 pg/mL2 AXEQch RG 100,
SSSMS 30022 *+p<0.052 2% 9olulstA S5ttt

RG 1003} SSSMS Eo{ZE Afoold {9t Atol& At
(Fig. 2).
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Fig. 2. Effects of extracts of Sasamsaengmaek-san on IL-2 cytokine
expressions in mouse splenocyte culture. After mice were treated with
Red Ginseng components (RG 100) once a day and extract of
Sasamsaengmaek-san for 2 weeks, blood was collected and serum was
obtained by 20.000 rpm centrifugation. IL-2 cytokine gene expressions
were analyzed by enzyme-linked immuno-sorbent assay. The results are
expressed the mean + SEM. (N=12). Comparisons between control and
test groups were analyzed using ANOVA. **p < 0.05 vs normal by Tukey
HSD.

2) IL-12

IL-12 ¥dF Ad At Ctrlt2 19.28+1.45 pg/mL, RG
10022 21.37+1.17 pg/mL, SSSMS 15042 20.20+0.91
pg/mL, SSSMS 3002 24.78+1.60 pg/mLz EAE oWy
SSSMS 300014 397 AA F7tet% Tt (xxp<0.05)

RG 10021} SSSMS 150, 3005 Atolod {94 U= =}
ol= YUHFig. 3).

30 1

IL-12 lvel in splenocyte cult. sup.(pg/ml)

o

Negative Control RG100 SSSMS 150 SSSMS 300

Fig. 3. Effects of extracts of Sasamsaengmaek-san on IL-12 Cytokine
Expressions in mouse spleen.

14000 ~
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8000 A
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IFN-g lvel in splenocyte cult. sup.(pg/ml)

2000 A '[

NI

SSSMS 150

0

Negative Control RG100
Fig. 4. Effects of extracts of Sasamsaengmaek-san on IFN-y Cytokine
Expressions in mouse spleen. Comparisons between control and test
groups were analyzed using Kruskal Wallis test, post hoc test was
performed by Mann-Whitney U test. Bonferroni adjustment was made
with statistical significance defined at P less than 0.008. ***p < 0.001 vs
normal by Mann-Whitney U test.

SSSMS 300

3) IFN-y

[FN-y &3 Ag At Ctrld2 75.75+36.30 pg/mlL,
RG100+2 6084.00+5671.75 pg/mLZ {94 QA F7tstgct
(**xp<0.001)

SSSMS 1502 1097.26+956.86 pg/mLz EREHYU
SSSMS 3002 5915.05+3916.51 pg/mL2 SHEYC
SSSMS 300214 2 A S7H it (#++p<0.001)

RG100#3} SSSMS300+7}9] xjol= GolMo| AUHFig. 4).
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3. ¥ sAZ 24
1) PBMC W WAL
(1) CD4+ T M =e} CD8+ T
e RS Y HINzE JIFRAE 2AFE A,
CD4+ T HZ u]go] Ctrlz9] ¢ 30.3%7 Uehdon, RG100
T2 CD4+ T A &2 32.1%2 5719 AFS Bt
SSSMS 15029] CD4+ T NX 4|22 30.9%F CtrlZo] H]
3l 571=lA 2 RG 1007 Boh= ofF W2 v&& UEAY.
SSSMS 3002 CD4+ T ANZ H|&L 31.6%2 Ctrlzo] H]
ol £71=]d, RG 100280+ o7 22 v]&& Uehfiglo.
CD8+ T MX H]&L Ctriz9 A$ 8.4%7F Jepton, RG
10029] CD8+ T MX H]&L 10.1%2 5719 AFS Byt
SSSMS 15029] CD8+ T AN H]-&L 9.5%2, Ctrlo] H]3]
oA F7tEg #E1E 4 991, RG 1002 HH= ofF W
H]&Z YERiglct.
SSSMS 30079 CD8+ T MZ v]ge 11.3%=2, Ctrlgdl RG
10028t @AotA 571 vl&= UEhdth
(2) CD4+CD49d+ T A=
atx3l U CD4+CD49d+ T NZE2 X3t ZAxl, Ctrlzol
AL 2.4%71 YEPGod, RG 100w9] 3.1%=2 dASH 5719 3
32 HUch
SSSMS 15029 A|Z H]g& 2.6%= CtrlZo] 3] 0.2% %
7H H]£g YEMY L, SSSMS 30079 H|&e 2.8%2 Ctrld
o vlal &7tEjglot, RG 10029 v]gRCH: oF7 o v g2
UEbt
(3) CD4+CD25+ T A&
gtz @Ol U] CD4+CD25+ T N|ZZ BAs A}, Ctrlze] %
9 2.4%2°] vlg=Z Uegon], RG 10029 A= ¥]g2 3.0%Z,
0.6% 3719 42 LAt
SSSMS 150#°] CD4+CD25+ T ME H] &2 2.6%=2, Ctrld
o H3] 0.2% =71 H] &2 YERY, SSSMS 30029 A=
H] &2 2.7%2 Ctrlzo] v]3] Z7t=E]got, RG 10029 vy}
£ 0.3% W2 v&& YePdtHFig. 5).
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Fig. 5. Effects of extracts of Sasamsaengmaek-san T cell ratio in
peripheral blood mononuclear cells of mice. Peripheral blood
mononuclear cells were isolated following 2 weeks administration of
extract of Sasamsaengmaek-san.
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2) "jg Y HIAx
(1) CD4+ T N|2/CD8+ T Al Z
w2 v U "YNEE FIAL FA5 Ad), CD4+ T
AZ v]go] Ctrize AL 25.6%7F UERom, RG 10029 A
I H &2 29.1%2 e} 3.5% S7tE AT B
SSSMS 150729] AE H]g2 25.3%=2, Ctrlzo] ]3] 0.3%
ot AAHL AT 2 UAN, SSSMS 30029] H]E2 26.9%
2 Ctrig 2o 3719 v &8 YUedt .
CD8+ T ME H]g2 Ctrl9] #2 24.4%, RG 100729] H|&
2 26.6%= o7t Z71E Aot
SSSMS 15079] H| 82 24.9%2, Ctrlo] u]5] 0.5% Z7HE
S #lI8 4 99T, SSSMS 30079 H]L 25.2%2, Ctrlz9
HgHr} 0.8% 7M1 ¥l &2 UEhglch
(2) CD4+CD49d+ T A=
H[Z U CD4+CD49d+ T NZE EAg Z3l, Ctriz9 H$
1.8%7F UEron, RG 10049 H&2 3.4%2 @XsHA 5714
%S 2o
SSSMS 15079] ME H]&2 2.3%=2, Ctrizxct @x|stA] b
€0| 57151911, RG 1002ECH: 0.6% W& »F0 2 pepdct
SSSMS 30029 AlE ¥] &L 2.8%2 Ctrly} SSSMS 1507
o H]3] Z71=]9ou, RG 1007 BoHe W2 H &2 YERdt
(3) CD4+CD25+ T A=
4% U CD4+CD25+ T MEE EAM3st A3, Ctrlo] 3¢
2.7%9] ¥l&2 UERFon], RG 10029 H] &2 3.0%% 7t 57
g 3FE =9k
SSSMS 150729] ¥] 82 2.8%2, CtrlZ¥rte 0.1% Z71E9
1, RG 1000 wlafd ozt Y2 fFE02 H[go] LEYT)
SSSMS 30029 AlE ¥] &L 2.9%2 Ctrlz} SSSMS 1507
o "aidEe 2 ¥l&E UEgloy, RG 10029 HsiA: W
2 $AE UeYcHFig. 6).
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Fig. 6. Effects of extracts of Sasamsaengmaek-san on the T cell ratio
in spleen cells of mice. Spleen cells were isolated following 2 weeks
administration of extract of Sasamsaengmaek-san.

3) Draining lymph nodes (DLN) W HIAx
(1) CD4+ T M=/CD8+ T A=

2= Draining lymph nodes (DLN) 4 HaANZE LG
MN=Z= Mgt ZAub, CD4+ T A|E H]go] Ctrld9 7% 61.7%7}
et om, RG 10049 CD4+ T M E H]&L2 2F 64.9%% 5719
BEFE 23

SSSMS 150+-9] A|x H]-&L2 62.7%= U¥et, Ctrigto] v]s
1% 3714g &AF & A ou, RG 1002 vl 2.2% W
2 $AE Uy

SSSMS 30029 M =E H]&2 63.0%=2, Ctrlt, SSSMS 150
< 2o 57HE H1&Z UEIou, RG 1007 Boh: 1.9%
g2 Zog Ugygh.

CD8+ T A& H]-go] CtrlZ9] A2 21.8%, RG 10029] H]&
2 22.9%2 CtrlZo] "la] 1.1% Z79 €] Uepgt.

SSSMS  150+9] H]-&2 21.9%=2, Ctriat A9 v]&X O
Atol7} QL. RG 10020] wla] 1.0% ulgo] ozt Weg &
g 2 AJ

SSSMS 3009 AlE H¥]-&2 22.4%=F Ctrlt ¥} SSSMS 150
+E0E 371 H[EE UERey, RG 100w9 H|EHU+=
0.5% 27 Yerdtt.

(2) CD4+CD25+ T M=

DLN U CD4+CD25+ T NZE ¥AMst ZAu, Cirld9 ZH$
6.3%2] |22 UEIFon], RG 10079 H]&2 5
9 e vy

SSSMS  150#9] Hv]&2 6.5%=2, Ctrld+9] H|&Rt 0.2% =
2 2£02 Uehgolt, RG 10029 u]guTH: 0.5% %S g
2702 Uy,

SSSMS 30029 H|&2 6.6%% Ctrlw9 H¥]ZHTI= 0.3%
371 £F22 UEYI, RG 10049 v gHO = 0.4% F2
FO2 Ueigon], SSSMS 15029 ¥t A9 ol Leny
A % AcHFig. 7).
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T TR T T M

cps cp2s

Fig. 7. Effects of extracts of Sasamsaengmaek-san on the T cell ratio
in Draining lymph nodes (DLN) cells of mice. Draining lymph nodes
(DNL) cells were isolated following 2 weeks administration of extract of
Sasamsaengmaek-san.
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