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Abstract I|

Immunoregulatory Action of Soeumin Seungyangikkitang

Ryu Chang-ryeol - Song Jeong-mo
Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Woosuk Univ.

The purpose of this research was to investigate the effects of Seungyangikkitang (SIT) on the immune cells in BALB/c
mice. SIT (500mg/kg) was administerd p.o. once a day for 7 days. SIT enhanced the proliferation of thymocytes, but
decreased the proliferation of splenocytes. SIT enhanced the subpopulation of cytotoxic T cells in thymocytes and helper T
cells in splenocytes, but did not affect the subpopulation of B220/Thy! cells. SIT enhanced the production of ¥-interferon
and interleukin-2 in thymocytes, splenocytes and serum, but did not affect the production of interleukin4. SIT suppressed

the production of nitric oxide, but enhanced the lucigenin chemiluminescence and the engulfment of FITC-conjugated E.

coli particles in peritoneal macrophages.

These results suggest that SIT has a potent activity on the specific immunity via the cytokine secretion of Thl cells

and the non-specific immunity via the phagocytic activity of macrophages in vivo.
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T8 T #V) ot SRA HPREBS
ER, kmiEE G, BF 59 fnEE Q% 3
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B ST $8H0A en), o9 fAME K
B e ABBFBS UHE ® ol U &
FAE da] $48 4 YoM YHY RirBEirE
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ol ¥EE VRA HERRBEY REBHER
< B A8, ABAM fERE 2PsE F
L3 MK FAHX, HIZHAE 2 AT o
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1. B

1) B9

£ A M 3= 4% 8F © BALB/A
FRE HFHFFEEANA 7Y, &5 2042
T, 5 50£5%, darkflight 12A]3F9) 2 oA 1
FY o] 4¥Ad SR F AREIon, 1
YAlg ol B8 AR o) HHsie S Yt

2) B¥ 3 BA

Aol AFS-3 A19F& Dulbecco's modified Eagle's
medium (DME), penicillin- streptomycin, Dulbecco's
phosphate buffered saline (DPBS-A), lipopolysaccharide
(LPS), Y- interferon (Y-IFN), lucigenin, MTT, zymosan,
sulfanilamide, N-naphthylethylenediamine - 2HC2 Sigma
Co., RPMI 1640, fetal bovine serum (FBS), trypsine
Gibco Co., mouse Y-IFN immunoassay kit, mouse
interferon-2  (IL-2)
immunoassay kitx= R&D Co., PE-conjugated anti-CD4,
FITC<onjugated anti-CD8 antibody, PE- conjugated
anti-B220, FITC-conjugated anti- . Thyl mAbsT
Dainippon seiyaku Co., FITC~onjugated E. w/ K-12
bio-particles= Molecular probes Co. A|F & AME-3}
dow, 718t A1 cell culure§ X 15 A1%E A
L9t AME-7)FE cuwre flask (Nunc), multi-well
plate  (96-well, 24-well, Costar), Microplate-Reader
(Dynatech  MR5000), CO2 incubator (Vision scientific
Co.), inverted microscope (Nikon Co.), freeze dry
apparatus (lsin Co.), flow cytometer (Coulter EPICS-XL), -
luminometer (Berthold 96LP) 5-& ARR3I T

immunoassay  kit, mouse IL-4

2. ik

1) %52 AR :

A Ago ABF EHES THESHERT, O
Kike PBRA HBREHSE, AHEE BHES
ARBR B BARBEAA 79, Mkste A8t
A1 1 AES 48 oS3 2ok

Prescription of Soeumin Seungyangikkitang(SIT)

LLE Ex £ Eikg)
A 8  Ginseng Radix Alba 8
H #  Gnnamomi Ramulus 8
H7%8  Paconiac Radix 8
W E  Astragali Radix 8

K8 % Cynanchi Wolfordi Radix 4
P ¥ Cinnamomi Cortex Spissus 4
& B Angelicae Gigantis Radix 4
# &  Glycyrrhizae Radix 4
4 M  Zingiberis Rhizoma 4
K B Zizyphi Frucrus 4
& &t 56

- 103 -



- AR H13A H3E 201 -

471 A 2y B%E S5 2,000mz 23] 7t
F2% ¥, 4743l qA-E rotary evaporatorZ FH
& O3, freeze dryer2 FHAZ3 2 225 g (57

58 208%)y% do] (o)} sitel (gh, FEAY A

de AN gsol &HAA M5t

2) RiGHER, BRARRIR A ARER B2

AR FANE P uGAE B Wysock
2 Mizel™ 59| WHE o] 3Tk 43 5 vl S 1
Fo2 3o SIT 500mghgs 1Y 134 79t 3+
T3 oy sYA AFHE AFEI3d A
t}. 323 §4 9 ¥3-E DPBS-AE 'F-2 petri dish
ol ZHA E43tn BT H stainless mesh2 «J3}3}
o MERHAL AL F, DPBS-AZ 2[] AFg ot
(1,500 pmoll A 1083 P4, FAMAE ¢
FHE FRgog P

A M X o] Bale SIT 500 mgkgS 1Y 184 7
U ATFA FADt 4E FA 4YA mouse B
o 3% thioglycollate 2mlE HEASIL, 8YA AFEF
o] SAAZ oS, Bl cold PBS 10mE 39
EZAEE ST £33 HAIXE 4 ToA
1,300 pmo. 2 107 Y223t RPMI vl X2 2
3 A F, A7 120mm peeri dishol] FF3t] CO;
incubatorol] A} BJFAIF| T 24|17 Fo] Babsix] g
HEE AAG ths, 345 YA MEE cell scraper
2R3t ARt A7 FAME, HFAE
9 A M E& RPMI 1640 B3 AME-31g o0, ul
o= 10% FBSS} penicillin-streptomycin (100 units/ml,
100ug/mh& H7}sted AME-Eqict

3) BRRERR A DRBEIRARO! WAMEE A

e FAAHAE L BIFAEY F4d v|x=
SITS P2 MITHOE SH3AT & Agd A
4% MITHL Mosmann™0] 7H23}e] Kotnik 5°70]
HYAIZ] WP 0 2 96-well plae] 2} wellol] H2&
FHME & vZAHREE 242} RPMI 1640 Wi 2 3
A3t 96-well plateol] 1.2x106 cells/ml ¥ 2 £33
of FHHEE concanavalin A(Con A) Spg/mlE, B]|%
HIX = lipopolysacch-aride(LPS) 10pg/mlE H7}3 ¥,
37T9 CO; incubatorol] 4] 48213t wiFdt ThS wjd
F8 4A1Z el MIT A9S metglch Wi 38

A} 0.IN HCld] &&A1Z] 10% SDS 100uE 2} wello]]
A7kt Aol 1822 o wigd ¥ 4y
9 % welle] FYEE microplate-reader 2 570nmol| A]
Z338l g2y F3xo U A¥7Y {3
£ YEg2 so ASiH

4) BeigiEan, BRAHRIRC| subpopulation &3

2 FHAME 9 BFHEE 22 RPMI 1640
vjz2 338 MFagch T AT MASFE PE-
conjugated anti-CD4 ¥ FITC~onjugated  anti-CD8
monoclonal antibody®, T ¥ B A ¥ 9] subpopulation-&
PE<onjugated anti-B220 ¥ FITC-conjugated anti-Thy!
monoclonal antibody 2 o]F G438l 4 CTollA 30 &
t WRSAIZl ¥ flow cytometer [excitation; 488nm,
emission; 525am(FITC), 575 nm(PE)}=2 subpopulation-%
25sa

5) Cytokines #E

AF 5 olgg 128 Y dxFde 44y
A49he, AYFole SIT 500mghkgS 1Y 134 7
AL ATFFEAT g sUA Y PPoz FA
AT 2 uAEES 218t 2 x 10 cellyml2 Z
At 96 well platedl] 2008 N B3 F, 72413
< CO2 incubatorf] A HiFEIHTH wiFd-E A4
¥ (2,500pm, 28, 4 T) & o, 45 souls
#8} mouse immunoassay kitS ©)€38}o cyrokinesE
zgehich

Y F orokinesE $3Y wie 43 5 ol &
Zo2 3o dxFde AefddeE, 487
€ SIT 500 mghkgd 1Y 134 79U A7 EAG o
& 8YA A3 AP NH YL HHAo €
AEed £ Y& FeEdtd, 84 souls 3o
mouse immunoassay kitE ©]-&8t cyrokinsE =33}
Atk & sample 50p00] assay diluent 5 pbE EI3lo
Aol A 2413 FQ incubationd F 43] A H31Y
. M3 ¥ and-mouse cytokines conjugated concentrate
10008 7}5te] AL A 24|17} incubation$t ¥, 53]
A A8} substrate solution 100p0E EF3tA 308 F
QF A2olA w3t Gt Stop solution 100pLE 7}3}
o] 450nmo|A] microplate readerZ FFTE AT
¥, vl A4 HFd & yrokiness] ¥& #
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Ahst Ao

6) BEP ARMIRZ K€ nitric oxide MA2 &X

2o)d M EE 24 well plaeo] welld 2 x 10°
celsd 53¢ F dHER ¥ AAHHE nitric
oxideNO)S] %L Griesst]? 0.2 245} 2z} well
o LPS 1ug/ml9} Y-IFN 25units/mlE H7}8le] 24 A]
g ¥, wigd 100wt Griess Al (1%
sulfanilamide + 0.1% N-naphthylenediamine 2HCl +
2.5% H;POs) 100ulZ EG31] 96 well moduled]]
3, 37CoA 1087 93 F 570nmolA
microplate-reader 2 FBZTE =Aslo v]g A
NaNO,9| ZHZFMol 98 NO, 9 F=& kst

7) B KR#ERS ARG &3

2% dAHAEZEE 2 x 10° cellsml7} HEE
DME (without phenol red, 0.34 g/L NaHCO;, 2.6 g/L
HEPES, pH 7.2)9] F{A1AH 4A¥el ARRstA
Lucigenin §-94¢] AZE 10mie] DPBS-Ad] £33
¥, oz ddsy -20CoAA BasHN A3
Thstock solution). Lucigenin stock solutiond- A}8-3}7]
Z| Mol DME WAl /102 &A st A3
Chemiluminescence Z7-& luminometerE ©]-8-8} 37
CollA AP, 2L microplate(white)2] 2}
wello] FHlg dAAE BE5H 5009 lucigenin &
A 508 Y zymosan £ 30E HAElA - HF
volume©] 20007} SE 2% F Y3 37TCoA 158
 AXYE & sE Ao 308 F9 lucigenin
chemiluminescence %-& 233t}

8) MR XAMEBS RRIEAO 28t engulfment
&3

FITC-conjugated E. coli particles-& HBSSol| #EA]A
sonification¥t F AFEEH O™, trypan blues citrate
bufferpH 4.4)0] 250ug/ml FE2 85t AMR3Y
o 2eg HAMES RPMIG40 HiAZ 1 x 10°
cells/ml F|E2 ZAF F, 1004LE 96 wellol] EFF
S, E. coli particlesS HBSS 8002 1mg/ml SA
ZAE d=5Y s5umE ko 1A% L Co
incubacoroll A WlFI T wjFAE  AAH
extracellular fluorescenceE QA 3}7] A8l trypan blue

10045 47138} inverted fluoromicroscope 2 T35}
%q_.”)

9) BAHAM2|

BE AY AHAEL meantSEZ JERNYD EA
2] e student ttestE AAEA P<0.05E 7|Fo2
94 q47-& BHsAt

. W& KR

1. ARBES (SIT)O| ppigmi X Makiam
W30l DIXI= YR

zFe FAHAAFEA T Y7 mitogen]
concanavalin A (Con A)E A 2|3lQ-S mjo] AZA&
2 100%2 3tY-S W, Con AS HajstA] §UHS
o MENELL 682:1.6%% ZAsPon, SITE
2osn 2 FAMEY Con AEZ HIY3ANE
o] HEMELL 1165t24%2, Con A M3}
At W HENELLS 85.1:28%2 hE T b
3l F713t M ThTable D).

Table |. Effect of Seungyangikkitang (SIT) on the proliferation
of murine thymocytes

Cell Proliferation (%)

Samples Treated of Non-treated of
Concanavalin A Concanavalin A
Control 100.0%1.2 68.2t1.6
SIT 116.512.4* 85.112.8*

SIT (500mg/kg) was administered p.o. once a day for 7 days, and
the separated thymocytes (1.2x10° cells/ml) were culcured for 48
h in RPMI1640 media mixed with an activating mitogen of
concanavalin A. The data represents the meanzSE of 5 mice.

*. Significantly different from control group (p<0.01).

thZ2F9] HAAH XN B Y+ mitogeng! LPSE
A2|8lHE W MEYESS 10022 3AS W,
LPSE A2 stA] A%E o HMEZHEEL 77523.1%
2 gadgon, SITE §odn 22§ vFAR
o LPSE A2j5}g W MEAESL 886:2.1%
2, LPSE Asix] Ugkes o MEREELS
66.7+1.4%2 tjZ ol vls] AUt Table D).
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lable 11. Effect of SIT on the proliferation of murine splenocytes

Cell Proliferation (%)

Samples Treated of Non-treated of
Lipopolysaccharide Lipopolysaccharide
Control 100.0+1.8 77.5£3.1
SIT 88.6+2.1* 66.7+1.4%

SIT (500mg/kg) was administered p.o. once a day for 7 days, and
the separated splenocytes (1.2x10° cells/ml) were cultured for 48
h in RPMI1640 media mixed with an activating mitogen of
lipopolysaccharide. The data represents the meantSE of 5 mice.
*; Significantly different from control group (p<0.05).

2. SIT7} kg ¢ BMARS] subpopulation
o OiXl= ®R

Wz FAMES CD4 single positive(CD4™) A
L 12.2404% ©]31.0.1, CD8 single positive(CD8™)
JEE 3.1:02%0)Ytk. SITS S48t 23 A
A FAAT D4" MEE 132:1.1%2 HBRD
3 o)z} QIo, CD8" MEE 43+03%2 HIR
¥ol| vl&] Z7}5tAtKTable 11I).

Table Ill. Effect of SIT on the subpopulation of murine

thymocytes
Cell Subpopulation (%)
Samples = 7
CD4 CD8
Control 12.2+04 3.1+0.2
SIT 13.241.1 4.3+0.3*

SIT (500mg/kg) was administered p.o. once a day for 7 days, and
the separated thymocytes were stained with PE-conjugated
anti-CD4 and FITC-conjugated anti-CD8 monoclonal antibody for
30 minutes at 4 T. The subpopulation was determined with a
flow cytometer. The data represents the mean+SE of 5 mice.
*; Significantly different from control group (p<0.05).

WZT] BIAAMEZE B220 positive A E(B220")=
18412.7%°)02™, Thyl positive A E(Thyl")e
5.3124% o|Jtt. SITE Fo3tn £2& A4F H|
FHEF B20" MEE 37.7429%F Thyl" HEE
2.7+15%2 ZF & ¥ z}o)zt AT HIA
d T 7% Z79 b4’ HEE 133+1.2%,
D8 HEE 3.4402%0]|Q oL}, SITE Eoatn &
18 A3 viF 1 Y97 F a4’ AxEE

16611.1%2 27l vl3 Z7ks5t9eH, cpst A
¥ 43+03%2 Z29 ¥H zpo]7} AU THTable
IV, Fig. 1).

Table IV. Effect of SIT on the subpopulation of murine

splenocytes
Cell Subpopulation (%)
Samples
B220+  Thyl+ CD4+ CD8+
Control 38.4+2.7 25.3+2.4 13.3+1.2 3.4%0.2
SIT 37.7£29 22715 16.6+1.1% 43+0.3

SIT (500mg/kg) was administered p.o. once a day for 7 days, and
the separated splenocytes were stained with PE-conjugated
anti-B220 2 FITC-conjugated anti-Thyl monoclonal antibody or
PE-conjugated  anti-CD4 and  FITC-conjugated  anti-CD8
monoclonal antibody for 30 minutes at 4 C. The subpopulation
was determined with a flow cytometer. The data represents the
meantSE of 5 mice.

*; Significantly different from control group (p<0.05).

Control SIT
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(C) Splenocytes

Fig.1 Cytofluorometic pattern of lymphocytes subpopulation
in SIT-administered mice.

3. SITO| paigsmle = Peps#mAR2] Cytokines
4ol OXl= R
Zz72 FAME = y-interferon L interleukin-2
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o] ke 7}z} 69.5¢45 Y 313.4£6.8 pg/ml oA},
SITE o3 F2 1266+7.2 L 346.0t5.9 pg/mlZE
= 83} 718l Interleukin42] F& th &
TN A 297.616.3 pg/ml o] oH, SITS S F
& 2970195 pg/ml2 WX W zlolzt iAot
(Table V).

=729 HAME F y-interferon L interleukin-2
o} ok8 Z}z} 442.8+12.2, 354.3+10.8 pg/ml o]
SITE 58 F& 511.819.7, 548.5¢12.5 pg/mlZ T
Z7o v 25 F713IAT Interleukin49] F&
2= FoNA 191.118.7 pg/mi o] o8, SITE T4
T 201.5%10.3 pg/mlE 273 B 2oz} YA
(Table VI).

Table V. Effect of SIT on the production of cytokines in

murine thymocytes
Production of Cytokine (pg/ml)
Samples
¥-Interferon Interleukin-2 Interleukin-4
Control 69.5£4.5 3134168 297.6%6.3
SIT 126.617.2** 346.015.9* 297.049.5

SIT (500 mg/kg) was administered p.o. once a day for 7 days, and
the separated thymocytes (2 x 107 cells/ml) were culured for 72
h in RPMI1640 media. The secretion of cytokines was determined
in supernatants of cultures with ELISA kit. The data represents
the mean*SE of 5 mice.

*Significantly different from control group (*; p<0.05, **; p<0.001).

Table V1. Effect of SIT on the production of cytokines in
murine splenocytes

Production of Cytokine (pg/ml)

Samples
y-Interferon Interlcukin-2 Interleukin4
Control 442.8112.2 354.31£10.8 191.118.7
SIT 511.819.7* 548.5112.5%* 201.5+10.3

SIT (500 mg/kg) was administered p.o. once a day for 7 days, and
the separated splenocytes (2 x 107 cells/ml) were cultured for 72
h in RPM11640 media. The secretion of cytokines was determined
in supernatants of cultures with ELISA kit. The data represents
the mean#SE of 5 mice.

*Significantly different from control graup (*; p<0.05, **, p<0.01).

4. SIT7t M35 & Cytokines2] 40l DIX[=
BR

) 27e] ¥ 2 y-intefferon ¥ interleukin -29]
ke 403443 Y 45.612.8 pg/ml oYY, SITE ¥
g P& 754%5.1 L 68.1:4.8 pg/mlZ Y ZF| H]
& =713tk Intedeukin4®] L hERFNA
65.2¢5.1 pg/ml olYeny, SITE FA% T
58.5%5.3 pg/mlZ WZFH @ xto)7} UUATHTable
VII).

Table WI. Effect of SIT on the production of cytokines in
mice serum

Production of Cytokine (pg/ml)

Samples .
¥-Interferon Interleukin-2 Intetleukin-4
Control 40.314.3 45.612.8 65.2%5.1
SIT 75.415.1%* 68.114.8* 58.5%5.3

SIT (500 mg/kg) was administered p.o. once a day for 7 days, and
the production of cytokines was determined in scparated serum with
ELISA kit. The data represents the meantSE of 5 mice.
*Significantly different from control group (*; p<0.05, **;
p<0.01).

5. SITO} pRS ARMIE FE nitric oxide2
450l OiXl= %P

Nz A M X0l PSS} y-IFNE AH2|8lA] &
%S W nitric oxideNO) BAUYL 24 AJ]ZH Foi
1.240.1yM o)jlon, 1pse} y-IFN-S #2]3}H NO
Ay Aolo. 12.510.3111\@\ Z7}slgct SITE 43}
e didAxe Lpse} y-IFNS AMeletgls =
NO AAGLE 7.5403uME 2ol vl&] st
TKTable VIII).

Table WiI. The production of nitric oxide from peritoneal
macrophages in SiT-administered mice.

Samples Nitric oxide(M)
Control 12.1+0.1
SIT 7.510.3*

SIT (500mg/kg) was administered p.o. once a day for 7 days, and
then 3% thioglycollate was injected 7. at the 4th day. Peritoncal
macrophages obtained after 2 hrs. adherence period were cultured
in RPMI1640 media in the presence LPS and Y-interferon.

*; Significantly different from control group (p<0.001).
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6. SIT7t jiEhe A&MIES ARl DIXI= R

Chemiluminescence(CL)-2 §4]2Hg-0] == F
ot =] oxygen radicale]] o] LAY =], lucigenin
o g8 FrlEE Ao dA A gz
YAMEZRE YAHE Y ¥ By SITE F
&t 23 dAA RN BPEE a o] dA
3] 718} tHFig.2). E3F FITC-conjugated E. cli
partides®] §4= @A3| F7HES #EE F AN
TKFig.3). o< SIT7} A H X 9] &45S F7HA17]
I S AR Aol

= O Control
8000 . l Lo I

8OO
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Fig.2. Effect of SIT on lucigenin chemiluminescence in
murine peritoneal macrophages.
SIT(500me/kg) was administered p.o. once a day for 7
days, and then 3% thioglycollate was injected i.p. at
4th day.

* Peritoneal macrophages (2x10° cells/mé) obtained after
2 h adherence period were cultured in DME media
(with pheol red) containing opsonized zymosan. The
chemiluminescence was measured at 5 min. intervals
for 30 min. Other procedures were described as
detailed in the materials and method section. Each
point represents the mean+SE of 5 mice.

* Significantly different from control group(P<0.001)

Fig.3. Photomicrographs of engulfment of fluorescein

conjugated E. coli particles in peritoneal macrophages
obtained from SIT-administered mice.
Inverted fluoromicroscope photomicrographs  (200X)
showing uptake of fluorescein conjugated E. coli
particles in control (A), and peritoneal macrophages
obtained from SIT-administered mice (B).

Iv. £ %

APt AHS G e E E&3H
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of wha} 5] WES NS westn JoP”. o] i
Fe fezlisn 2853 glon], Ayl g
dolA o] iz )e] Bid RE X8 2HS
%33 e AL E 4 o

DAL AAHoZ hFhfo) ol 1o Kk
57 A2 Bz E7t fez)ghe AL 1

o2 AMEES 8T F, KWE oA
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4= n7} Hol, Bl BRI 1 e A3E
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wlo} FeEEF st R AESHA R Yehy
e BESY CHBE BT A5 23 BES
oA AsAFI=vl] wel, oA BEd KbE
7188 oRA BHEAIZI =gl FUAHE T2 7R
wfo] A At TehM BHES] EITS BREH
ol BgemTte] AR ooy @uggstd
U CRREY AT BETAELE A% BB
olmg #As}z| At BERLEAL ZHE FER
FEg FAHED.

CiBREE 71 dodoie Aos FEE Ag
BRS B AR A2 Hekd CEEe o
2o YoM ‘FHE o2 B, Fill
kv HEEE S 9902 Asd BRI} &
o FEsHE AfFo] MSIL R FRA, WFRE
5, HEFA, KRS 59 340 Yehdg?. of
o tidtd FHEET BIHY F4HY ABEH £
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=)ol Tishe Aoz A4HATG™.

28919 BolA LiE) BEEN U Fe
Fitio] sltks AU, o] A&sid o] Yol
o] L fgo] it NEE B AL oujs=nl, 8
HAEROE CBEel AR BRZA & RézTd
&4l A% Aoz FART AP

ol2{g RREY 1B UM wREAlE HEE
of AXIFY %S 71X KES 7 KEE
Kiheg AHRER, e FBARAA BRY &
Be WAk onE AEARE BHREE 2
ARR-aHn, Kol 1o ARS AMR-3tY g7}
3t A AP

FERRBES THESMET, o Aoz Kk
® ol o wftol ZAHQLHH PN LA
BEmEMRY CHY - RS N2Y 2oz
TSzl Aot &' ABBEES HHAKE
dlA BRd" Mo Hgton, =g &'3 4%
FE TS EEES BPREBY HEJL 239
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