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Effect of Maekmoondong-tang on the Immunomodulatory action

Ho Kim, Han Sol Jeong, Jin Kwon', Kwang Gyu Lee*

Department of Pathology, College of Oriental Medicine, Woosuk University, 1:Department of Heath Administration, Kunjang College.

The purpose of this research was to investigate the effect of Maekmoondong-tang(MMDT) on the activity of
immune cell. The addition of MMDT(10 .g/mé) enhanced the proliferation of cultured-splenocytes and thymocytes. And
administration of MMDT (250, 500 mg/kg) accelerated subpopulation of splenic T lymphocytes in BALB/c mice. In
contrast, the treatment of the high concentration (500 mg/kg)of MMDT were decreased thymic T lymphocytes.
Administration of MMDT(250, 500 mg/kg) eminently enhanced the production of IFN-y». And MMDT did not affect the
cell viability of Jurkat leukemia celis. These results suggest that MMDT have a immunoregulatory effect via enhanced

cell mediated immunity
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= Aslol AHESH MH & BALB/cHE 24(85Y, 20£2 g)
BHRIEEE(F)olM FLElM Ao, AS2 2% 2

2C, & 55+5%, dark/light(12 AIZHEZ SlolA] TH pellet

AIES E2 AR 4F6IEE st

=+ o

2. AloF R 71

Ueoll AT Al RPMI1640 media, fetal bovine
serum(FBS), phosphate buffered saline(PBS), propidium iodide,
sulfate(SDS),
concanavalin A(Con A), streptavidin-alkaline phosphatase,
IFN- 7
p-nitrophenyl phosphate Sigma Co., PE conjugated
anti-CD4, FITC conjugated anti-CD8, PE-anti B220, FITC-anti
Thy 1 antibody &2 Caltag Co., 7JE} A|2FS EGA|OF Bl HE
IR A1 AMRSINEY. ARRVI FEAE culture flask(Nunc),
96well microtiter plate(Costar Co.), inverted microscope(Zeiss),
flow cytometer(Coulter, EPICS-XL), ELISA reader(Dynatech,
MRS5000) I @) centrifuge(VS -15000CF), CO; incubator, freeze

sodium  dodesyl lipopolysaccharide(L.PS),

anti-murine

=0
S

biotinylate  conjugated antibody,

dryer, deep freezer &2 Vision Scientific Co.2] A Z& Al25}

ok

Table 1. Contents of Maekmoondong-tang
MEY 5 8 F EA{)]
#M% Liriopis Tuber 35
=) Pinelliae Rhizoma 9
AZ Ginseng Radix 6
HE Glycyrehizae Radix 4
LTS 6
AE Jujubae Fructus 14
B = 74

3. Zogl EA
B dulol AIBS EMLBY FHE 'SEER, Vol &
SR e, ALES CHES R4thetn shlE oA oA

4]
”

A
s
ok
=

AFESIR AL, XY 28 BEH148 g2 EF+ 2000 me 2 23) 71
F&EB F, oudlA ANE rotary evaporatorZ HEHF 1S,
freeze dryer® SZAUXGI] BY 612 g(58: 15 %) Lo
©13F MMDTzZ} &), SEUEAldE delAgs, Azl
¥+ BT PBSoll alAIA AISIINUCE EFILE 1859 ATy
W& Table 134 2}

4. 01E 9 BHAEY Y4EE FH(in vitro)
UFAE 25 g™AIA VT W BFHE HES TS, 24 4
QMg ZABlA 1x 10%ells/wello] HEE NELE 28
i HIEME Bgools LPSG pe/m), SHME 2o
Con A(05 pg/m)E H7I8IL &7iof MMDT(1~100 pg/m)E
7Y 48417} EQF 37T Q) COMNYE7)(5%-COs 95%-air) LHONA
MFBIRCE. i EF 4417 Boll 5 ng/mtEEE DPBS-A(pH
7.4)0ll 3j48 MTTEY 20 wE 2t welloll F7}51aL 0.1 N HCI
o} =01 10% SDS 100 pt 2 STHAIA 18417 S0t 2UIKlZ Wg
AASIZICE 2 2} well®) SH- T E ELISA readerg 0183
Al 570 mollA] EESLI IR FBT ) vlaskd MEYE
2 WEKE FBIPCH?.

ok fu

5.0l W BEHAMZY oKt £8(in vivo)

A3z ol MMDT(250, 500 mg/kg body weight)& 78 S¢t
AT Fo(po)dt &, UFE X ET7AIA v W BHe HE
s Zb ME HE{NS ZABIY 1x10%ells/wello]
PE/FITC conjugated- anti B220 % Thyl monoclonal antibody
9} PE-anti CD4/FITC-anti CD8 monoclonal antibody(1:20
dilution)E 015 HABHK 4TolA 3087 HISA1F1 L laser
flow cytometer(excitation: 488 nm. emission: 525 nm-FITC, 575
nm-PE)& 0188} 21z} AE F9 lymphocyted) o}HE
ZH3IACH.

(o)

=3

6. ¥A cytokine(IFN- y &} IL-4)9] &H(in vivo)

7ol MMDT(250, 500 mg/kg body weightE& 7 & £t
A7 BoS £, 4R E 25 €FAA E€FE 225t
1) [FN-y 9 &8

IFN-7 &) 382 sandwich ELISA 8} O E & W IFN-7
9 =5& ZF5IcP. 4 m/mt EEZ 01 M phosphate
buffer(pH 9.0)oll 3]413} anti-mouse IFN-y antibody& 96well
microplateo]] Z} welle} 100 4 coating8lo] 4TollA 24 A7}
E0 BI2A|A §ANKFTY. I ¥ PBSTE 23] AHSL, 1%
BSA-PBSE Z} well & 150 w 748l A20i4] 1 A7 B¢t
blocking& 5}l PBSTZE 33] M&H3IXCE 1% BSA-PBSE 3]4¢h
A AlgNT FFEEN(recombinant mouse IFN-7 )& Zt well
g 100 i ol 2ol 113 ¢ ¥HSAI ¥ PBSTZ 33
AESIA[CE 1 F 2 pg/mt STE 1% BSA-PBSol| 31443}
biotinylate conjugated anti-murine IFN-7 antibody& Zt well
o100 pA 'gof Q2o 1 A7 St ¥HSAIZTt PBSTR 38
AR F 2 g/t STE  BMP  streptavidin-alkaline

- 947 -



2 3-mee-d B-oBR

phosphate 8% & 2} wellg 100 w0 71611 42 Ap&sk) 2
AHESE AlZdch & 30 2 % 50 49 3N NaOHBHCOZ (&
2 AXAF)I, 30 2 Qloll ELISA reader® 405 nm THEIONA] &
BT E =5 vlasieict
2) IL49] &5

IL-49] £&-& IFN-y 9] ZFuHol F3I%ch

phosphataseZ z} wellge} 100 w7154 TIA] U204 1 A7}
B¢ 9SAIZT:. 1 % PBSTZ 53] AMl&E & p-nitrophenyl
2)
ot

7. BEEHEY) EAEHS ZE(in vitro)

Jurkat A} Z(human acute T cell leukemia cell line)E 96
well micro culture plateoi] 1x10°%ells/wello] E|E & FQl5}x
MMDT(1, 10, 100, 1000 wg/me)E ISt &, 48 A7+ &QF 37C
9} CO, 7} WhollA] ui el TF, i B8 4 AR Rl 5 mg
/mtEEE DPBS-A(pH 74)ol 3l4€ MIT 8% 20 ®E 2
wellol A7}l 0.1 N HCloll =01 10% SDS 100 4 E3A1A
18417} &QF SWAZ W AASIHTE 2 7} welld) &2
T & ELISA readerZ o884 570 mollA S&5IL AR
EZTY Blusld] MENESES WEET ERIBIFANY.

8. EAAE]
EAXNEIE student's t-testZ 31 O, p<0.05015+E {9
Aol AeE Ao g TEFISCH

ELEE

1. WA ES YEG piRE EH
Q) BB E YAl AT LPS(G ue/m)2ol B]
lo} S51 MMDT 10 gg/nfl H7HEolA BMH Z9 SOEUE
slo] BRFYOH, G BHME wAcE BETY
(05 ug/ntyZol BIGI TE MMDT H7hzol4 E4A)

o) BESS FRGA BAACKFg 1).
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Fig 1. Effect of MMDT on the cell viability in cultured mouse
splenocytes and thymocytes in vitro. MMDT(1~100 w/ml) 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 represerts the mean+SE of 3 expenments. *: Significantly ditferent {rom
control group(p<0.05).
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2 413 W EHAZY) ool viXlE 50

MMDTE 250, 500 mg/kgdl ST E A 157U A7 &
o8 479 8la W SHMEZY olchisls duE A
FHAE & BAZIE tIRTolAl 333+1.6%0IRSL} 250, 500
mg/kg SO FolAE 212} 353£1.0% B 329+18%R 1, THE
E ATolA] 24.523.4%01L1 250, 500 mg/kgQ FoFollAl=
24zt 324+1.2% R 369108%2 FAMUA E7ksIdct. viEk
W THIZ ok? £ THMZE tiZFolA] 163£1.9%0L} 250,
500 mg/kg S0 FolAE 2+2H 19.2+09% W 19.9+03%F E5]
500 mg/kg FoTolA] RALUA S7HHUL, TeHlZE R
Fo)Al 9.6£1.5%01L} 250, 500 mg/kg MElTolAlE 2tz 101
109% X 8.0£07%F H3r} AT EF BHHZE okt &
THA ZE tAToIA] 9.7+1.2%0]L} 250, 500 mg/kg T Foil
AME 212} 94£02% L 6.0+08%E E8] 500 mg/kg FoiToll
Al FAEUAA ZABIACE Ted EE R0l 25+0.5%1H] H]
Blo] 250, 500 mg/kgRATONAIE 242 27£1.0% X 1.3+0.2%
2 YA 500 mg/kg T4 LA UK Table 2).

Table 2. Effect of MMDT on the lymphocyte subpopulation change
in mouse splenocytes and thymocytes.

Splenocytes(%) Thymocytes(%)

T cell
B ol —— — ™ 1c
295534
CONTROL 333416 —o 802 97212 26305
waTio )
20 B30 B 04202 27210
50 39418 369+08 6008  13£02°

199403 80*07

MMDT (250, 500 mg/kg body weightl was administered p.o. once a day for 7 days,
thereafter each cells were collected and the subpopulation was measured by a laser
flow cytometer staining with PE or FITC conugated ant-B220/Thyl or CD4/CD8
monoclonal antbody. Each data represents the mean+SE of 5 mice. * Significantly
different from control group(p<0.05). :

3. @3 lymphokine(IFN- y &} IL4)4 40l nlx]&= &3

MMDTE ZT2aist 8F 9 & IFN-7 9 IL-49] 4ol
HXE Qe BES 2T IFN-r = iR Tol4] 501443 pg/
n01R 2™, 250 mg/kg I} 500 mg/kg FoIFolA 242} 1700+18
pg/mé, 10201112 pg/mt 2 o2 A 718 BRIk 4=
&R oAl 30.2+2.1 pg/meolLt 250 mg/kg I} 500 mg/kg S
oA 242} 40.7+09 pg/ml, 35017 pg/mE thE ol vl
2 gake n|A]A] g H2ZE LERGTHTable 3).

Table 3. Lymphckine production in MMDT-administered mice serum

Administration Lymphokine production (pg/ml)
(mg/kg) IFN-y IL-4
Control 50.1£43 J2+21

250 1700+ 180" 407409
500 1020+ 112" 36017

MMDT(250, 500 mg/kg body weight} was administered p.o. once a day for 7 days, and
the coliected serum was assayed ymphokine with ELISA kit The data represents the
mean+SE of 5 mice™ Significantly different from control group(p¢0.01)

4. wiggMlzol S4ld plxle aat
A3t Jurkatdl ol 1, 10, 100, 1000 pg/mt ST



B4R 992E g3

MMDTE 48417} 5¢t Aelskd, MTT assayE £33 Al Z 544t
£g Z83 2, EFS 100%Z 3% i, 1, 10, 100, 1000
pg/mo) BT EQTOIA 2zt 101.6+3.3%, 108.6+3.2%, 105.2
£1.8%, 90.0£1.0% 2 1000 pg/meol4] HHE HAOL S04
2 FHolA @l tlE sZolit &g dHEHE §ad
4 GICk(Table 4).

Table 4. Effect of MMDT on the proliferation of cultured Jurkat
leukemia cells

Cell Type Jurkat cell viability(%)

MMDT(eg/ ml)
CONTROL(-) 1000+15
1 101.6+33
10 1086+32
100 1062+18
1000 90.0+10

MMDT(1-1000 wg/mi) was treated with cultured Jurkat teukemia cells, and incubated for
48 hours, and the cells assayed by MTT method. The OD of each well was measured
at 570 nm with @ mcroptate readsr. The data represents the mean=SE of 3 expenments,
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cl. BFLES in vitro BiAOIA] LA LY FAS &7
UA EZAZID, 250 L 500 mg/kg? FojTFolA] BIA TEZ
TE /a4 UA &7z E I 5 THEZF 9] populationo)
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FI% B2 250 W 500 mg/kgd) FolFol4 €&% IFN-7 9 4
g A3 FTAIH L [149) WHole & Fatol i, A
tul k) Jurkatdl 29| BARISol= BEHF HEEA F/UTH
o]40] AE Zi, EMLES YFd FAdE ul, B
A &5 THETY g4e /a4 UA 5284172, 6] THL
2 = FojlA] BHE)E lymphokine®! 7 -interferon®} 44 & X
5l EXNLCEN HEXESHE 7IA L UYS0] HBEFHAUCE

le
&Qnem
1 or R o

73
=2
A

7t
gled

=

=2

Tl Aol gal FHEHRE

flo

FAcigh

=
=T

gy

F

1. RS, PEREH, DB, p16, 1997,

2. thekEe)ahs). Walshaah AL p127, 2001

3. SEEFEE EHGE EWACRD TH BEE p74s6,
2001.

4. FH(- S 101, MAERRE LR, KL, p.201, 1998

5. AN EER, PRI AR MM, p3

6. #EE RE. HAEEDPRES. 0 IBERTHRT, pp.
180-182, 1990.

7. BRIE. EENEERANRERE LR-pBIEME 6: 44-45,
1984.

8. WEE. %Mol WS HARDK BE EE® 12 (1)
19-23, 1986.

9. Abbas, AK., Lichman, A.-H. and Poper, ].S.: Cellular and
molecular immunology. 2: 241-260, W.B. Saunders Co.,
US.A, 19%4.

- 950 -



10.
11.
12.

13.

14.
15.

16.

17.

18.

19.

20.

21

22,

EFLEY

RENENEEREe HIRENE UKL p12s3,
1999.

BECR, hEMIRAEE, SRR, p.57, 1994
wRIBE, PEABE BEE p7l, 1993

TEsn— A, ErEREE2ZEHIBETE), ABEAHR
iit, p.216, 1998.

SFURER, iTIER, AREILHIRRL, p.467, 199.

RitE, 2AROSWAER ARBEHRIE, pp520-521,
2002.

WL, SESEARR ARMEHIET, ppas11-482,
1996.

BB, BML 50l YU E7] RS FHREET KEfsol
u|xle g, dsluga AAlEkEl = 1999.

SER WESHO] B9 7|BAFE ) vil= G A
Hoifehal cfek MAG=E 194

Mosmann, T.: Rapid colorimetric assay for cellular growth

and survival application to proliferation and cytotoxic
assays. J. Immunol. methods, 65: 55-63, 1983.

Shortman, K. and Backson, H.: The differentiation of T
lymphocytes. I .Proliferation kinetics and interrelationships
of subpopulations of mouse thymus cells. Cell. Immunol,,
12:230-246, 1974.

Enavall E, Perlmann, P. Enzyme-linked immunosorbent
assay [: quantitation of specific antibodies of enzyme
labeled anti-immunoglobulin in antigen-coated tubes. J.
Immunol. 109: 129-135, 1972.

Telford, W.G., King, L. E. and Fraker, PJ.: Evaluation of
glucocorticoid-induced DNA fragmentation in mouse
thymocytes by flow cytometry. Cell Prolif., 24: 447-459,
1991.

3

=8

B

4.

26.

2.

29.

30.
31

32.

33.

35.
36.

37.
38.

39.

- 951 -

as

SERFER EHHE HAEER s BEE p77, B
FEE HELE 2001
BEER BT B TEEE, W ARUiMRIL, p7, 1973.

. BEH TR SEBEnNE M ARSL£HRT, p121, 1985.

B, PEARETE, ARBALRLT, p.211, 1995,
Roitt, I, Brostoff, J. and Male, D.:. Immunology. 4th Ed.
1.1-2.18, Mosby Publishing, U.K, 1998,

QT o, HAlal Bl WRIAME, pp.19-21, 23-27, 67-73, 19%.

SENK, QULAY BASZET Tt A7,
TSR, 1987.

AL hEE, AR, p837, 594, 721, 752, 759
&AW, & PIRLRITELRBIPIR: RABHLR. &
Bich EERESE. 16(10): 584-585, 1991.

BHEF % $EPRERERTHIEEEHHREN TR
k. ESMEEER, HEEEISTM, p44, 1995,

Soldati, F; Immunological Studies of Ginseng Proceedings

B3t

of the 5TH International ginseng symposium korea ginseng
and Tobacco Research Institute. Seoul, Korea, 108, 1988.

. BRE % ABHRANRERBERNTSTIE, BKEE

BlREess, 9(3): 388, 1983.

ERE PERRAEBRASEE HEgd, (6) 224, 1979.
dulg: Z&7} selectin - DH7H“ AT Y 35T FE0l
nXlE daks, tslErIaEix @A # gulEd)),
Vol.18, No.1, pp.61-68, 1998.

BAS, FRPERARAE T, FLEHRAT], p4277, 1983.
FRTF, % AROCENEERE BSEE B H,
7(1):8, 1985. 7
Fong TA, Mosmann TR: The role of interferon-gamma in
delayed type hypersensitivity mediated by Thl clones. ]
Immunol 143: 2887-2893, 1989.



