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Effect of Sabaek-san on the Immunomodulatory Action

Seoung Yeoun Cho, Dong Joo Lee, Han Sol Jeong, Sang Ryong Lee', Kwang Gyu Lee*

Department of Pathology, 1:Department of AM-Pointology, College of Oriental Medicine, Woosuk University

The purpose of this research was to investigate the effect of Sabaek-San(SBS) on the activity of immune cell
and leukemia cell. The addition of SBS(1 ug/ml) enhanced the proliferation of cultured-splenocytes and thymocytes.
And also, administration of SBS(250, 500 mg/kg) accelerated subpopulation of splenic T lymphocytes in BALB/c mice.
Administration of SBS eminently enhanced the production of IFN-y and IL-4. The treatment of high dose of SBS
inhibit the proliferation of Jurkat cells and dose-dependently increased the apoptosis of cultured-Jurkat leukemia cells.
These results suggest that SBS have a cell mediated immuno-regulatory effect
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ololl mitEA LIRS 558 VXL e BERE 7
XA T, BUZTE AFE 3 HAZBANE AP} uIE
W BUAZO YEE, vz I FUYZTY olFlupsie 83
& cytokine®l 4o mXe &1, WHHMZFQ Jurkath] £
9} ZA! W apoptosisoll D)X= A3 52 B A, FAHAY
= AWE dA7lo] BAEKE blo|Th

JERE T

1L AEEE

2 dfol ALSTH 43 BALB/cAHIE SH(BFE, 2012 g)
& UBKIEESE(F) M T ARERCeH, AR 2%k 2
+2T, & 55+5%, dark/light(12 AIZHEA 3loliAi LE pellet
AlES B2 A 4F5IES sIch

2. Ao Y 717

Aol ALEE A]9kS RPMI1640 media, fetal bovine serum
(FBS), phosphate buffered saline(PBS), propidium iodide,
ethidium bromide, triton X-100, RNase A, proteinase K,
sodium dodesy! sulfate, concanavalin A, lipopolysaccharide &
< Sigma Co., PE conjugated anti-CD4, FITC conjugated
anti-CD8, PE-anti B220, FITC-anti Thy 1 antibody & Caltag
Co., 71} A|&k2 EA1oF W MZHLE Aok ARBSINTE
ALE7|FEZAIE: culture flask (Nunc), 96well microtiter plate
(Costar Co.), inverted microscope (Zeiss), laser flow cytometer
(Coulter, EPICS-XL), ELISA reader (Dynatech, MR5000) 1 &}
centrifuge(VS -15000CF), CO. incubator, freeze dryer, deep
freezer & Vision Scientific Co.9] A= A}&sITh

3. Ao xA

2 Afo] 183 MERS THS (hEgEREay Yol £t
Rom, ALE3 RMES A TSt SrPE A BAHNA ALg
SINI A 23 B2K1268)S /4 2000 mIE 28] 7KE F&3)
%, Aol QHE rotary evaporator® &3 CHS, freeze
dryer& SZAX5I BY 97g(5+58: 7.7%)€ Hol(ol5) SBSE}
g, BEAEAIE 4eldlds, AZuek8ol= Bt PBSol 83
Al ARS3INT). B 1859 AHuge oSy 2ol

Table 1. Contents of Sabaek-San

HEZ X X3 S (0]
BeE Lycii Radicis Cortex 30
RBE Mori Cortex 30
HE Glycyrrhizae Radix 3
2 2 63

COIEF - HE - OIYE - o1 BTH

4. 41 W BHMEI YEE FF(in vitro)

BAE ZF YA UIZ U BUE BEW TS, 2 HE
RRNS ZABEKY 1x 10°%ells/wello] HEE ME48 288}
I HIZHZ BRAol= LPSG pg/ml), BHAE Radoles
Con A(0.5 ug/ml)E H7K5HL oJ7]0ll SBS(1~1000 pg/m)E 7}
Bl 482]7F EQt 37T COMNYT(5%-COz 95%-air) LHOIA]
BIUBINTE. v BE 4413 Holl 5 mg/mlsT 2 DPBS-A(pH
74)0 B4¥ MTT8Y 20 & 2} welloll H7I3}L, 0.1 N HCI
ol %Q1 10% SDS 100 p= S8JAIA 18R]3 B¢t W2 W
ARSI YR 7} welld] EBTE ELISA readerZ 0)83)
Al 570 oAl FHIL HETS FFZTS vluskd MEYE
88 WRgT kst

5. ulE W FHME oIt FF(in vivo)

A3F ol SBS(500 mg/kg body weight)& 78 ¢t A+ £
(po)3 &, BFAE FF BTAA v1F B BHES HET} UL,
Zt AE BK{NHS ZASI  1x10%ells/wello}l  PE/FITC
conjugated- anti B220 %! Thyl monoclonal antibody$} PE-anti
CD4/FITC-anti CD8 monoclonal antibody(1:40 dilution)Z 015
Bzl 4TolAl 3087 ¥I2A17)A laser flow cytometer
(excitation: 488 nm. emission: 525 nm-FITC, 575 nm-PE)& 0]&

Bl 212t0] ME F9) lymphocyte®) ORRIHIE SHSIATHY.

6. ©3 cytokine(IFN- 7 &} IL-4)9] ZH(in vivo)

AZoll DISKT(500 mg/kg body weight)E 7 & St A3
2013 %, BHE 33 BTAA BB 2ok
1) IFN-7 9 &3

IFN- ¥ 9] &8 sandwich ELISA 2O &2 & u} IFN-y
9 =58 ZHAYCN. 4 pg/nt BEE 01 M phosphate
buffer(pH 9.0)0ll §}24$} anti-mouse IFN-y antibodyE 96well
microplateof] Z} welled 100 p4 coatingSld 4TCTAlA] 24 A3
EQt gl2A1A HFAFCh 1 % PBSTE 23] MASGHL, 1%
BSA-PBSE Z} well & 150 w#] 71514 42004 1 A1 S¢
blocking& &1L PBSTE 33] MA3I4r}) 1% BSA-PBSE 3|48}
g3 AN EFEZM(recombinant mouse IFN-7 )& Z} well
g 100 wa] Wol 4204 14173 FQF vFSAIY] & PBSTE 33
AASIACE 1 F 2 pg/mt SEE 1% BSA-PBSoll 3|45k
biotinylate conjugated anti-murine IFN-7 antibody& 2} well
g 100 w3 Wo] A0 1 A7 St ¥RSA1ZACE. PBSTE 33]
AEF F 2 g/t SEE 84T streptavidin-alkaline
phosphataseE 2z} wellg} 100 g4 71811 THA] A 204 1 AIZ}
EQF ¥l2A1FCE. 11 % PBSTE 53] MA$ % p-nitrophenyl
phosphate 89S Z} wellg} 100 w8 7)1 A2 xHBslol W
ARLS S ABACE 2 302 & 50 19] 3N NaOHEW O F UIEg
HR)A1711L, 302 Qtoll ELISA reader2 405 m It&olA ST
€ &3 vluskich
2) IL49) &8

IL49] £ 4719] IFN-7y 9] EFYHo| Z3lch
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7. S A E Q) ZX(in vitro)

Jurkat M}#E(human acute T cell leukemia cell line)E 96
well micro culture plateol] 1x10%ells/wello] EEE FUkd
DJSKT(1, 10, 100 pg/ml)E H715F &, 48 A|17} & 37C9 CO,
7] HollA] Bl et ThE, vl SF 4 Al Aol 5 mg/ st
2 DPBS-A(pH 7.4)0) 3418 MTT 8 20 E 2} wellol B}
811, 0.1 N HClojl =01 10% SDS 100 % S8iA1A 1841 &
oF 2UIE HE Asidirh wiE ZF welld EFTE
ELISA readerg Ol 83141 570 mollAl 543} thE 79 3%
o} H|TBl] MZYESS WERT ST,

8. WM A L) apoptosis £ (in vitro)

Al £01 JurkatdiZE 96 well culture plateo] 1x
10%ells /wello] EE8 MEE ZHF T} 1, 10 B 100 pg/ml
9] SBSE F7Islo] 24417 Biekslal uigkol B8E £, 2 Mx
& 4814 PIEZ @445kd DNA fragmentation (sub-G1 peak)
2 gysick™.

9. EA1A2)

EARALE student’s ttestZ IR 2H, p<0.050|58 &9

Mol Y= RoE BEsACP.

A4

1. HY A ZI WEZ vX|= Fak

0] pppEA E Bl QANA ENETQ) LPS(5 pg/ml)oll Bl
8lod B3] SBS 1 pg/ml HriolA A 20 FAHUE E4
o] BETRCH, kol FELAZ iAol T tHEF¢] Con
A(0.5 yg/ml)ol BI5KA SBSQ] TE ST (1-100 yg/ml)S) SBS
H7lFolA RYHAE BHAIRES 4o BETATHFg. 1).

Cell prokferation{Splenocy tes Thymocytes)
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Fig 1. Effect of SBS on the cell viability in cultured mouse
spienocytes and thymocytes in vitro. SBS(1~100 w/mi) were treated to
cultured mouse splenocytes or thymoctes for 48 hours, The cells assayed by MTT
method. The OD of each well was measured at 570 nm with a microplate reader.
Each data represents the mean+SE of 3 experiments. *: Significantly different from
control group(p<0.05).

2 0] @ BHHES okl TXlE £}
SBSE 250, 500 mg/kge) EEE Lhro] 157 AT £

St AF 0 vlE W BUAEY olEltiidlE 4nE 23, viE
HIE ZF B ZE Tz FolA] 333+1.6%Q] WHH 250, 500 mg/kg
EoFolAe 712 36.6+£13% R 37.0+45%F 1, THEE tiE
TollA) 24.513.4%¢] €I 21219 BEojPolAl= 732} 321+£02%
2 306+19%E FALYUA F718IKch vI1Zhl THE okt &
THAZE 2ol 16311.9%01 v 2} B RoAE 212}
203+09% X 182+04% 2 Z71IRA, TcAZE thRTolA]
9.6+1.5%Q) 9HH SBSAHZIZoIA = 4t 109+12% U 91+
0.9%Z Wby} gIict £ EHAZ ok & THH ZE hET
o4 9.7£1.2%91 v FoiFolie 242} 106+1.2% W 7.3+
1.9%QC). TeHlZTE T X0} 25+1.5%010] H5l] ol oA
B ozizh 11407% Y 22+17%F Q7 ZASIHTHTable 1).

Table 1. Effect of SBS on the Lymphocyte Subpopulation Change
in Mouse Splenocytes an Thymocytes.

Cells Splenocytes(%) Thymocytes(%)
kg B ool — o ™ To
CONTROL ~ B3+16 W% 9712  25%15
250 B6:13 130?9110{5.'9 o 06£12 1107
500 30445 61T 73419 22417

182404 9.1+09

SBS (250, 500 mg/kg body weight) was administered po. once a day for 7 days,
thereafter each cells were coliected and the subpopulation was measured by a laser
flow cytometer staining with PE or FITC conjugated ant-B220/Thyt or CD4/CD8
monocional antibody. Each data represents the mean+SE of 5 mice. * Significantly
different from control group(p¢0.05).

3. @3 cytokine(IFN-y &} IL-9)8-gall mX= &3}

SBSS] &3 IFN-y 9} IL-49] Mol niRle FBS JAB
A IFN-7 & BIZ oA 501343 pg/nlolRA2H, 250 mg/kg
I 500 mg/kg EIFolA] 2z} 450.8+527 pg/mt, 3304342
pg/mE VA F71E HICh 4= REToIA 302+21
pg/meQ} ¥IH 250 mg/kgHol FolAIE 12.6+1.1 pg/mE LA5)
R, 500 mg/kg FAToNAE 423106 pg/mE FIISKAC
(Table 2).

Table 2. Cytokine Production in SBS-administered Mice Serum
Administration Cytokine production (pg/ml)

(me/KQ) N7 L4

CONTROL 501+43 02+21
250 45084527 126+1.1"
500 3304:+342° 423406

SBS(250, 500 =¢/kg body weight) was administered po. once a day for 7 days, and
the collected serum was assayed hmphokine with ELISA kit The data represenis the
mean+SE of 5 mice. % Significantly different from control group( ** :p(001, *p(005)

4. WAEPA TO| Flo v)XE= £

ATHURS JurkatHl Eof 1, 10, 100, 1000 xg/mb BT SBS
E 48 A7} B0 M2islAd, MIT assay& B3] A ZHA0IEE
253 A, ETE 100% 2 A W 1, 10, 100, 1000 g/ me
9 =% BojFoli] 21zt 106.0£3.3%, 9%6.7+£51%, 90.0+34%,
657 +202% 5t AEHLOR FAE AM3 o, B3] 1000
pe/mtol M= FALGUE AAE HAUTHTable 3, Fig. 2).



Table 3. Effect of SBS on the Proliferation of Cultured Jurkat
Leukemia Cells

Cell Type Jurkat cell Viability(%}
SBS(ig/ m)
CONTROL(-) 1000+15
1 1060+33
10 96.7+51
100 900+34
1000 65.7+20"
Cdl proliferafior(.Let)
1200
1000 =
2 8.0
£ o0
]
400
200
00
N 1 10 10 100

SBS Dose (ug/ml)

Fig. 2. Effect of SBS on the cell viability of Jurkat leukemia cells.
SBS(1-1000 we/mt) was treated with cultured Jurkat leukemia celis, and incubated
for 48 hours, and the celfs assayed by MTT method. The OD of each well was
measured at 570 nm with a microplate reader. The data represents the mean=+SE
of 3 experiments. ™ Significantly different from control group{p<0.05).

5. WS | O] apoptosisoll BIX]E= &3

ATHESH Jurkatsl ol 1, 10 2 100 pg/md =59} SBSE
24 A17} E0F H2I5k) SMESET7I0NA sub-Gl peakE B
A3, AT 187£19%0) vlsl] SBSE M2Isk 2zt 234
+28, 295+35 W 341+39%% STOEHOZ Jurkatd] E9)
apoptosisZ FZ151%]ct

Table 4. Effect of SBS on the Apoptosis of Cultured Jurkat
Leukemia Cells

Cell Type o
SBS e/ 1) Jurkat cell Apoptosis(%)
CONTROL(-) 187+19
1 234128
10 295+35"
100 41+39"

SBS(1-100 1=/ ml) was treated with cultured Jurkat leukemia cells, and incubated for 24
howrs, and then cells were collected, the sub-Gi peak was measured by a laser flow
cylometer staning with propidium iodide. The data represents the mean+SE of 3
expenments. % Significantly different from control group(*p<0.05)

Z

BrejgloliAiE QA7 AASH T HESI AMUHFES] Rl
BB, BB BN £ Sol 2F 435 A&ER Mool
UM og BYYUNE ol FH APstaL st o2 14
HEi7} FS Al ZckiX &4 g HE AU
9 Bgo] 4xxlo] FRFYoIU BHYIES vEllE Re &

Holghl Sit). AW WA RE YANOE ERS MK

at

- 66 -

- BEE - OB - 1B

Zr0) Sdol 28 Aok ERT Q09 I BESS S99y
g2z ohlel AR} Fet 59 7158 /1A a4 845
o} 71580l WSt M2, KEol thet FAEY, AR FR
ol et MASH, AR5, o] &4 71 e 3=
5, ohg 220 vt MAEY 52 ), BRE ARk
71838 R AT BAYE LHAX) QNS YolsHE £
30 AYS WHATIE RS DI, BEl ERS FRE
any Zo B/ tiRd Bl BaUe 2ok ohlek &
3 QAAEQ BAZ EABITE AYIEH] oA Brid Q1A
Q) go7ls, AR £ 3BYolL} EL HAY|E Sol 2
= ERO @Fol £8P 1 sl miEol wol) Joixl (&
RS - wigEze) O3 (RA - AERR) Dol 2 “R7I7F niRl
A HEEW A7} AWE 4 QOHA I E71% E2lA7] W
Folr} (ERFER FATT BHER).”, "API7t ZAE Foi
= 2 A7) RIEA) 5o Aotk (B2 M, RELE) BT
3lo] EREEC] 20l TR0 Wy o) 2UYS et
WEL ok ERY 5142 3A 225 BET 71550 4
52 7RI BX0 BEL B3 BEo L s ol
CIA] M M BBAR SO2 MRS 4 Jr¥. Ex)d B2
9 BES 7159 HEE Bk Wl o] E Alolol: BB
Higd A0l 5o Aok, & A xE5k Wegs ERY
BES 952 sk “KEE'D BRE AANTE AS A58
BHe “RME ES FEEHA AKB5K gith o] BAlolg] BAE
EES BES HEDAHON Aol FIKIERHT, LiTREKE, &%
ED #RE SAlol Halshs KEfms X8 S0 Aok, %
FEOZ= gRE By BB RE 50) Jon BH®ES
= BEFHR BRAEA BB #E AR BILE 8BTS0
o). &= o] £2 HFsA miEleix X Beke RmREs o
¥ol U=, olAY EAS KT AIB3IE 1 S0l i
&7 Slol HTE Q8 ERY &4 HEsiFEn, kot
KTES 87 5l BE7} 2613 46 NE AS whe d3g
£ 3 Sk o] BAlolg FAE ERS A HETA
O3 SRR, LRTERKE, KEL BRS SAlo) B}
= @AM XY o) Yk

=
=

iR} tigt 018 VEMMD, ZHAE 71981 oA LS
o} £ o] tli] Solg ul AHE oAl Bt
E tlolFEE 7158 gyshl ot 434 HY e tFEshks Al
ZZE O, RAE, OiEY 557 B9 eRIMEV) e,
O|EL nQEE HIS0IHOR Q5 Bl HEhe et
FHH AAE gtk £Q3 AEZE Y77 JE, 0182
Ztzto| HAAME SolH O Z QlAgkt dxFole 9 VIR &7
7} Yedl A THEZS BAZE LiE 4 ok BAZEE IHE
Q) AL EolFA QA5 Atk SRS BuIgCEN
WA AW, THEE chdE 7158 st ofd T4
T BAE Ha @A BulE R™8k=t doish, oH
THEE AAHZEL} 28 1o AANER dloiad GAME 113



Bag Jdzd A%

=t 22 Fr). E UIE THZE vlolgi2ol 28 AZE
QlAlEka ThRAIILP. WH F8 7508 Wolrls, §4
Y A%, ZEIE S0l e A, Yol71sS YRER
E19] HeAlZol ti$h ¥12 8 UEE 71508, nldEY A=
ol thd Wolrlso] BIEAEOZ AT UERIE dal=7)
BI2S Hol1, R Z HIEAE O WA Ueh)E F0lE 2
ZRIoIAIE A8 BAlZ X Q& nldEd et 2gEe
A9 7152978 YoIIA Bk Ex, TN SA7IES 4
Ao MESAE ) BE YU ZE FX(homeostasis)AHF & 7]
508, oj® HARZ &) o} 7ls0] AUXIA AXNA =W
WA LG 7159 “AL7)(self)” St “BIXE7) (nonself)” S ThA S
5488 WA FHol 49 “AVIHARE S oA "ot AA,
ZE7) 50l WARIZ) tidh 710] AslEoZN Holg ¥
o7 MZE HMASITE sk 7152, ZE750l HUE 5
A 2g A0l Holy MEE AASIK B3k ABE X&)
Sl HHEYS Yod 4 Uy

WY7I15S LA YHOF SHo)SlolAlE “HKIE BT
“BIRETO] YOV FZ “HRIEEK'S YFS AL FR6}
I Yrh KEHS T BRE M HEs SBmeE 4
2 A2 2ok olet 22 HESH MiEeiA X1FsKE B
RKME Yol Yo WTHES 25 1 Sol Bt e sl K
TE QI8 ERS B4S RSaF, gihol T HTFHES 27
3l MEI 2818 S48 A= RS We AVE §IA Sl

EESO THUES WEKS RAR X HEE B 1L
MRl 858 7T Aol B E2 BEE ol
3io) BN ELEN SN REEE R BRI FROHE SA5E
Bk Soll AIIITIL BINTh & EHY FHE thd &
FEIE AED, MERs % HESIT HILEE it
o, REEE MKV BRI BITA FIRBESH
N g w7 HYSHL BEER ELY, Eaukmsi
9 Scha HolUck

o]9} Zo] B L% T AMBo] UE WEKE 7K1
HAZHENE LB BIA BGANAY HANZE WYEG, b
AW BHNEY B4, YZT oliglo) miXE A0 2 83
cytokine®] 43Xl nX)= F3}, WYL FAlol DlXE &
I} Eg BESIYCE

BEEHS B1E W SHNE EAE £R0H EF v
A9 SHAZO OFEIUS 248 AT, u)A9) BHES} THE
£ Z7KF QU E6) THEY B4 |AUUA F7TKWA 4
AHGRS ZHEH= HOE Btk 1 ok E5) THHZE
A oA BE HY e gudin, BAZY 843} 19 44
4 AN IS BHE SOFE Q8 MEEA BEEol 8A
ol HARIEol 7Ha B4RQ gatg 438k TRZHE
5] THMZ)9] Z418 ZXsk= A8 S HRSHL e Holx &
29} I3U 84 WY TRIZFE TiETold THHEESE 24
AFNE ANE BYED ol BaEo] LxTold FHM T
HMESHS UERITL Y= Hol okdrt ZEHC).

IFN-7 &= 4308 THIRZ ol YAEE cytokine Q2
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A AEY) B4, AN E X SAE0] MEEY Y=Y
NEEHE ETKILCER A2 e fEdke dge St
B AYE IFN-7 7} BE 5T HEsTA T4 SASHA
Z7151%T) OlALE Ho} J@iEgo] THIRZ 7Y 41 W 84
32 FIIE A8E /L U AR AR

L4 4318 TH2AZolA 20lE)E cytokine@ 2% BY
=70 43 §, i Bzl Qlof 523 4 St
D 2 a7 A3 AEF ¥H cytokine F IL49) YHo) A5
TolAE o Ao LETolM FALUA E7HEA
T}, FE3H EMeA g BaEY) Y151 in vitrololl4] QA FERS)
WA EFQ) Jurkatd] 9] FA18H2 3} apoptosisoll DIX|E &
TE BEBIGEN B UdiE WE#o) Jurkatd E9| BE
82 ETAEHOZ AMBIAOH, 1 FolA E3) 1000 pg/nt
9 AelZoik |FAXUE AME BYc

ApoptosisE Q) B3] A4S} HAAMZY By, 2
3} 9 715w £Q6HA 83k SERMEA MEOR
A} ZR 9] I ANnecrosis)Oh= Hel TR ME9 ARIdoIH,
ol MEJ} € W AMHoll oju) FulE AgolA AILZZI
WS JIBAIA AFOZ £80) o|2E BEA MEANIIH
olch. HEAMHAR: wye) 712H0l By B ST LY £
ojx} 2R B MZE MASHE dge P,

EEHS iy YN EY apoptosisE SEAEXHOZ
EZZATE AR BEBIYCE ol 3T AHE v)FojHo}
BEHS A toli WAz 718 S4EQ Age +85
= TYZT7 848 FZ417IMTHI ¥ TH2 =79 F4 %
LS EQ5H HAXPART tiEo, BUFT UAHE
Jurkatd] £9] WEEE A#|SIIL apoptosisE FXAFIE 2HES
BRI A= Hol FEHC.

E=1

e

4

BEHE 479 oMz vixie 43 WEEM L
&2} ¥ apoptosisol] n|X]& E34E FEE e oS Aok

SBSE= in vitro BRA|GIA] BIE Bl HUMES FAE X
AlZ43L, in vivo AEONA HIE THZFE FAEUA E7HIH
o 1% THHIZ7} B3] 71319} & ZE 559 foja
A @3 IFN-7 9] Y4 g XS] FRAHCH, Azkoli IL4
9 ¥ E€ FAXECE AsTATITolA] Jurkat 22 YEEES
Z44-A133 1L, SBSE in vitro HHAHONA] Jurkatdl F.9] apoptosis
€ sTYEHCE FFM:

oj4lol dldy, mAKS AYEoR HAME B THI=
7o g4de JZAFeH, B8] THIAZENA BHldke
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