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8-105 Alo]9] Balt/C MF(EDEAEE: #EH A8
ERBYEFEZE cage(18X20cm% 6§89 W=g
FRASA oY, 2FAL A2 B3 AR(AYAEF
HIANE FR3I FFsm, @ we FUE 1242
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MolR et HURCSE AMEE  REFMIR(Sheep
Red Blood Cell : SRBC)= &b ABR: BESRI A& A
ALSElD e ¥ TWEEes BE Y% F B
%] Alsever KH(pH 6.1)& 718ted 4ColA Bosin
A 4F ol AMgElon, BREQ KEKRMIKS
AHgE o ASAAd EES  PBS(Phosphate
Buffered Saline, pH7.2)2 2-33] AH3lo] 1x10°%ello)
TEE AR F Agsiao.

2. Bk
(1) & B
B Agd A8 R4S THEBEE, ¥d m
8 Aoz @A FAE gLy g
sy Py 23 JiiE 1)
BT Cyperi Rhizoma 16g
B Hoelen 4g
SR g

L& RBE HAEF 0g/60kg(13)e 7Eoz
&t ST 20g€ 2000mi round flaskel ¥1 £§4
620mlE 713l 100CE4AZ B9 EiBslY HEH=
Blstgon, FEBIWS 1000rpmolA 2087 &oaE
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1) 488K HE&

Zrzhe] BRI E BRE 4A 1nheR o
& 1x9} 5xZ st} 1Y 134 14Y Q¢ BAFEAs
Ron, dxde FF YA E4(085% NaChE &
oz Rk
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A4 ARG KRMEE TR F Ao wwe
29 ARMIEN AE F 6412 WP

i

@ KEWHEBE ARG SHFTBRD

D KRAES) HY 2 S8

BE o 1499 AYF A 49E AAY T
of RafEel HWEY HBSS(Hank’ s Balanced Salt
Solution : Ca”, Mg*-free) 5Sml& A}t Pasteur
pipette®. 2 HHENS) ARMIAS HEIAD HE
A&MMEE HBSSZ 33 AAE & mAs B4 A}
£

2) KEiBiS A& ST

A&MEY  Aff 33e  FTCE - gud
polystyrene latex particle(1.88um, Polysciences, War-
rington) & AHE-E 9t 5% fetal bovine serumo] X7}
=o] 9l RPMI 1640 mediume] 1x10°7/19) A& #ia
¢} 5x10'09) fluorescent latex particle 50ulS H7}3t
¥ 9B% 09 5% CO; R BEI 28T K¥ksol 45
B2 37CAA SR WEFE 2mle) cold HBSS
E A/ F 400g2 1087 HOSEESI 23] we
AR HEEXKS Jehle KA AREe
WAMBES B NER S43HT 488nm A712 BX
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¥ argon-ion laser beam 200mw Z3olA A EUL
o =AZEFEAL 530nme] band pass filtere]Ad A
HEog Fiasd ZAHUCH faE HEE BDIS
Consort 30 Computer Programol o3t HHEKE
HHAT KM BRiE 332 o AR Wit
o}

TEo-TEs
Phagocytic Activity(%) = ———————— X 100
TEo
TE, = FITCZ 2P2¥ latex particle(5x100)3 K&l
(1 X10°8 0A1ZF ulF latex particle®] B
TEgs = FITCE 9% latex particleGX100)3 K&l

QX102 4548 WS latex particles) B

5 #HEH KEMBIM REZXFEMYRERE
isE(Reactive Nitrogen Intermediate : RNI'?")
Reactive Nitrogen Intermediate(RNI)E K&l &

A RN KRR 7-IFN(Boehringer
Mannheim, Germany)©}jt} LPS(Sigma, US.A)®EE
€ MEmY Zgel ASEol L-arginined) KFENSR
BEY ojTol RN T KRN RERENN F
2% 4L e Aoz d3d uq

RNIx= NO;, NOs', NO F°] el o5& #ifats
el A7 wWEe %¥® RNIE BEAA
ELISA reader® =333t} '

oF g A FEEHAKBIEES R F B
well plated] welld 1~2x10°702 YojFUct p-IFN
o)} LPS, == RNIAR HEH, ugdwg 2zt ¥
Zol uwel sl Arbslm 48413 B9 Wi
Foll 7 well 2% 100014 9] $#WS sl ELISA
Titer Tek plated] &30 ¥ %39 Griss Reagent(1:1,
v/v, N-l-naphthylethylendiamine 0.1% in H0,
sulfanilamide 1% in 5% HiPO)E A71&ta 1087 =
#ell Tk AA RNI Titer Tek Multiscan
MCC/340(Flow Lab)2.2 540nmelA BXES 43
o olY RNI’sx=o] i3t % NaNO;& 143
- M3te} A3, '
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(6) A&fEEe REERZHRMERO : Reactive
Oxygen Intermediate) £mikkel S5

1) B ARRRe) B

@ £8BA 'S

oFgo} Fol® A fEkrol MET PBS(PH7.2)E
fikes AFHste] E ARMIIT F23 peritoneal
exudate celPEC)E k. PECE A7ME PBS=2
400gol M 10€3F @ Gsdste] 23) AA ¥ F veronal
buffered saline(Ca®’, Mg”, albumin, glucose E£3¥hell 5
X10°cells/30007t HEEZ AAY F  chemilumine-
scence (CL)E ZA3tsch

@ £/ BB

A4 AR EREel BEY PBSEH72)E HERHES
AH st fEkE AR FE% PECE 4t K&
& Zt7el w22 AHuleto] 6A1 wigFo) MEE
harvestdto] Z7hE PBSE 400gellM 1083} iy d
o} 28 MHT F veronal buffered saline(Ca®,
Mg”, albumin, glucose®Eo) 5x10%ells/3007} =
=2 ARG F CLE ZAHSIA

2) Lucigenin®l] &3] &2 CL W=E

Veronal buffered saline ©]-831 5X10°cells/300m
2 HAY PEC HEiE B¥®KS Luminometer(LB
9509, Berthold)Xoll4 37CE 15-30E%< preincu-
bationA1Zl ¥ O; & £%3¥ 4 3lE chemiluminogenic
probeq! 10mM®| Lucigenin 10u1E st ¢HASHA)
2 ¥ KRMBE AFNY 4 & 53uM phorbol
myristate acetate(PMA) 10ulE FU3taL 37°C ZA 4
A oF 60%37 CLE 23R

3) Lunimolell o3 ##d CLS §E

Veronal buffered salineg o83 5x10°cells/300ml
2 XA ¥ PECHMMNE 2K Luminometer(LB 9509.
Berthold)Woll A} 37CE 15-308%< preincubationA] 71
% HO0:E FAY 4 = chemiluminigenic probe?)
10mM$} luminol 10ME FUdan SRR F Kk
MIEE AINZ 4 AE 53uM PMA 10WE F82
37C zAA o 60237 CLE 2R3
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(7) Rosette®s sl BE>
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BEERS 497 BAIB/C AR Hhe Azt
o BREANED)S HAEF F Ficoll-paqued ©] &3
o 40gE BOSEANA AN oA e Bikii
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. REREK
1. lRE#LO olxl= Q&

ZREFTS] o7l BALB/C A7) MFHsle] wlx
= gL golrr] Y3y stressE F71 BT #9

AFL 24T A7 stressE B2 AHE 22+03g
A48 W stressE FI XS 1xE B3 AFE
04+01g, XBFT 5x& F4% A= 05+x01g 7}

Attt #9 stressE FA 91 KEKS RN F
g% Azx: 2474 11£02g, 08+02g Z7siach
(Table 1).

Table 1. Effect of Gyogarndan(GGD) on the changes
of body weight of mouse in stress

Tnitial body  Final body  Weight
Group weight weight loss
W 82103 3104 +11%02
W+s® BIH05 215404  -22%03
GGD 1x B304 49103 08102
GGD 1x +S  22%05- 286103  +04+01
GGD5x+S  2B5¥04 240104  +05t01
* . Water .
** . Stress

FEREREE

cA8E A2E 1997 —

2. KEaMmpe ARk oixls d&

(1) &8 BE

TR Fol7l BALB/C AF el KaMlE EHAE
o "lalE 93-S AHRy] 98t 1443 1@?&3 7
o3 A48T AFANM ARMERE ST F FITCE
24 ¥ polystyrene latex particle(1.88um)3} Ze] ik
& o, FRME S8 SEE KRMEETT latex
particles AR} FHEE SHFAD H, stressE T
AYTAME 187139 FHEE HYon ojd dist
o stressZ FiI LS 1x% 5x8 FAFH AFTANA
= 58+59 2324308 ZFvlete AL Btk @
A stressE FRA @1 KK TEAT FAT AFH
M Ztz} 31242, 438+35 JeERAATHFig. 1).

Phagocytosis (%)

w W+S GGD1x GGD1x+S GGD5x+S

Fig. 1. In vivo effects of GGD administrations on
phagocytic activity. The phagocytic activity
was calculated by means of Consort 30
program of FACStar. The above data show
mean * SE. P<005 compared with the W
group.

@ £ "B

RRSTE Aol ANe W BALB/C 4
KEME AfEd WAL 9% AR A5
thioglycolate(TG) injected -3 AF <] Bk K&l
2 HEs XRFL 2 FEZ AYF 3 6A H)
ko) WS MIAE FITCE 2h8¥ latex particles
Wastd YHAEE 2RF ARE Fig 2% 2o
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stressE £ AP TF(152£3)0l v3t stressE F2
RS 1x9 5xE& Fo8 ATl 238433} 27
402 F7rste A%E Rk &9 stressE FAY
EEKS AT FAF AFAME 474 252+3
354+28 VehIAtHFig. 2)
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GGD1x GGD 1x+S GGD 5x+8

Fig. 2. In vitro effects of GGD administrations on
phagocytic Thioglycolate-elicited
macro- phages were incubated with GGD for
6 hours. The cells

activity.

were  harvested,
centrifuged and measured for phagocytic
activity. The phagocytic activity was
calculated by means of Consort 30 program
of FACStar. The above data showns mean
+ SE. P<0.05 compared with the W group.

3. ERihe REEFEDIEYE (Reactve Oxy-
gen Intermediates : ROls)#gcgk0l 0|x|= A&t

(1) £88R ®E
RRFY F97 BALB/C 439 x&#ME ROI
Ao miAe dFe ABEY] Y, BRTL 149
7 Bold A i ARMEHE ST oS M1
X 10°cell/300u lucigenin® luminole 7z+z A7}eted
CLE 1 $4=% &£3&9" ¥ Fig. 3 2 Fig. 49
Zrh Fig. 390M< lucigeninol ola] FHEel L&
o) FHEE CMPX10°gos AN A stressE
ZF AYTL 83+4X10°AY Wk stressE FI %
BT 1xs} 5x8& FAF A¥TolME 151+2x10%%
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Mg o] e 3% -

172+3x10°2 A APTY 142+43x10°% 2

o ks AWE BAAtHFg 3).

Fig. 490X luminolol] <i3) }

FER KRMEYS 2
HES CMPx10gte s AXd A7 stressE & 4
FPe 7042x10°Q08 B8l stressE F ZERSY

£ Fo@ 4RTINE

1x9} 5x 135+2x10°% 162

2x10°2 A AT 104+4x10°% e oz

e AEe 2YHFig. 4) A RS IxY A
e 285+3x10°% vEhiT

15
10 1

5

‘ Photons / 60 min- (X 106)

0-

w WS

GGD1x GGD 1x+S GGD5x+S

Fig. 3. In vivo effects of GGD administrations on the
superoxide radical formation. Mice were given
the drug for 14 days. Chemiluminogenic probe

with 10mM of

9-biacri-dinium

was done
10"dimethyl-9,
which is
Murine

lucigenin(10,

DBN2"),
amplifying superoxide radicals.
peritoneal macrophages(1.0x 10°
cells/300u1) were stimulated by 5.3uM) PMA,
and the measurement of superoxide radicals
was carried out in the chemiluminometer for
60 minute at 30C. The above data showns
mean * SE. P<0.05 compared with the W
group.
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Fig. 4. In vivo effects of GGD administrations on the
hydrogen peroxide radical formation. Mice
were given the drug for 14 days.
Chemiluminogenic probe was done with
10mM  of luminol(5~amino-2, 3-dyhydro
1,4-phthalazinedione), which is amplifying
hydrogen peroxide radicals. Murine peritoneal
macrophages(1.0 x 10°
stimulated by -531IM PMA, and the
measurement of hydrogen peroxide radicals
was carried out in the chemiluminometer for
60 minute at 30°C. The above data showns
mean * SE. P<005 compared with the W
group. '

(2) L85 BE

wigstol N RIS AL dolry) k] A
AFA2EH B ARMBRE S8 F 1x9 5x9 %
8BS MiEel Y Asted 643 MY F MkE
WhEstel 4719 e wEoR A

Fig. 5914 & lucigeninel <8l H¥A KAMIES
SHAEE CMPX10°zto2 AAG A stressE &
APFL 108+3x10°Q0 6] B3t stressE FI ARk
I 1x9 58 TP APTAME 184+2x10°%
162+2x10°2 B4 APFe) 182+2x10°% e &
o7 F7tete A¥%E EQkFig. 5). £3 luminotol
s FEY AAMRY FYEE CMPFoE AXNY
A7 stressE F AYTL 105+4x10°Q1d] ]3]
stressE T RS 1x9} 5xE T4 APFoAEs
173%3x10°% 165+2x10°22 Z7bsls Age BY
tHFig. 6).

cells/300u1) were .
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Fig. 5. In vitro effects of GGD administrations on
the superoxide radical formation. TG-elicited
_macrophages were incubated with GGD for 6
hours. The cells were harvested, centrifuged
and measured for superoxide formation.
Chemiluminogenic probe was done with
I0mM  of lucigenin(10,  10'dimethyl-9,
9-biacri-dinium DBN2'), which is
amplifying superoxide radicals. The cells
were stimulated by 53pM) PMA, and the
measurement of superoxide radicals was
carried out in the chemiluminometer for 60
minute at 37°C. The above data showns
mean + SE. P<0.05 compared with the W
group.

15 4

10

Photons /7 60 min (X 10 6)

5

o- ; -
w W+S GGD1x GGD1x+S GGD 58S
Fig. 6. In vitro effects of GGD administrations on the
hydrogen  peroxide radical  formation.
TG-elicited macrophages were incubated with
GGD for 6 hours. The cells were harvested,
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centrifuged and measured for

peroxide formation. Chemilumino~ genic probe

hydrogen

was done with 10mM of luminol(S-aminc-2,
3-dyhydro 1,4-phthalazine- dione), which is
amplifying hydrogen peroxide radicals. The
cells were stimulated by 5.3pM PMA, and the
measurement of hydrogen peroxide radicals
was carried out in the chemiluminometer for
60 minute at 37C. The above data showns
mean + SE. P<005 compared with the W
group.

4. ARERe REZE+HEYEReactive Nit-
rogen Intermediates : RNIs) 4 gkBEOl D|X|
= g8

 XRESTol BERE KAffiie] RNL Ao vl 9%

€ ZAH B7] 93t wieFed AH e B A&

1 (1x10cell/200m)el Z8FTe Z+ F=o| kb 104

Vwelld W& F 48A17F w|ddt o-& RNIS) ARl

€ 53¢ 23, Yz vastd B o stressE &

APl vl stressE F1 APG 1x9} 5xE FA3

AP E 132337 14428 ok} Z7b5t9 K Table

. B stressE FA 43 FRFY TRHT B9

RN 27 5+2, 15+38 Uehigich

™
<=

Table 2. Effects of GGD on the secretion of nitrite

in murine peritoneal macrophages

Treatment Nitrite Conc. (UM/L)
Medium only 72
7-IFN 17 + 4
LPS 2 t5
»-IFN + LPS 69+ 7
W 82
W+S 5+ 2
GGD 1x 53
GGD Ix + S 13+3
GGD 5x + S 14+2

TG-elicited macrophages were cultured for 48
hours with either in medium alone or in medium
containing IFN-2(5U/ml) and/or LPS or GGD. The
amount of NO® released by macrophages were

A~

. - 2_
measured after 48 hours of incubation. NO© was
measured  spectrophotometrically as described in
Material and Methods. Values are means tS5D of

four experiments.
" 5. Roseite Fa#lifeol o|xls g&

Stress& & BALB/C AF o) oM Zmftel o
7t AFEARORG] e SEREMBEEES vlastr] 9
3, A= FE MRS ¥Estd RFCHE 24399
vl Fig. 73 23tk fZ P (stress® & BB 10°
BREfAEE 10° RFCY $s thzTol 304+631d] u)
&, stressE FI XS 1xot 5xE T4 AA 2|
M 393457 369132 FAUA FrtevHEg.
7). B9 stressE FA ¥ FHFY TRAT FAFH

A ME 2 41544, 6562445 JeRNQITH

70

60

50

40

30

204

10

10° RFCH0® Spleen cells

0 -

w . W+S

GGD1x GGD1+S GGD 5x+8

Fig. 7. Effects of GGD administrations on the
appearence of RFC in mice. Mice were
immunized with SRBC, and spleen cells
were assayed for RFC at 8 days after
immunization. Mice were orally given GGD
for 14 days before sensitization. The above
data showns mean =+ SE P<0.05

compared with the W group.
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Y] =88 WolA Biifgdl o3t A= 3, ik
HaRERE S T2 2ad TiliEel <std o}FoA
o Ao wEME FET O¥Y #ET, KRN
EE FAG

Stres$} %o} RAS dHrw, A= AP
A8 dAste] hEHER, RAWR, EER7T o
A ekte] HRETF =2HW o] A%E T3 Y
A 425 B2 stress® RERES TP B
A7l Qo @y L IR stress7) REEHEEE
Do Jae vldcks 237t Qo) $o?. dEie
%8 ASWE HEET7 7ASAE, K THE 8%
BERES S22 (corticotrophic ~ Teleasing
CRH)& W&ahx, oA KTEM 283t ACTHY
BA-endorphine®] #¥E £33 3, ACTH: &EKHE
& A8t corticosteroid?] W& FR L EF i
BME SRS TEAA EmEsd e
adrenergic nerve endings®l4l norepinephrine$ %& A
7)1 EIBBEE NN epinephrineS WEAIAA ojd %
Z9 corticosteroid$} catecholamine®] #fiE#ES W
ARtk BaEo) swess7t fiEEE] ¢S e
93 S corticosteroid®} catecholamineol] )3t
Rolgta & 4 9o corticosteroidE bl i
SIERIOl T FEEEIY EFE VX3, catecholamine

=45)

hormone,

© £ Bishpric $¥¢] 2 $£4A& lymphocyteci A E3A

3lo] ol FgAd] Wi AT Mk VS FaA
710 GfEES JANNGT SR

olo} it AF2 Stein %‘15)% stress2 213t &
ERe 7150l ETY JUfol 2APGn BIYL,
Fujiwara $°¢& pig8£so] ¥ catecholamines] 4
A &3S Yol H¥oAM catecholamined 2}-l
A RAE RS HEMER B4siEn FiEgEEo
AN en, wERmikel U3 FEMERRE] &3
HAAdn e, ol XEMRRE BId BIES
28E ¥9)8  epinephrined] 7Zid@dtim FH:,
Canon'& stressol ¥ EIFS] wge AP
adrenaline©] stresso] g AAWEe F2 AR
39 1, Tanaka £7& #E stressol A norepinephrine
9] Buj7} 250%Z 1At Rastgth BK T B-A
T 588 - B iz B #h(hypothalamus—pituitary -adrenal



axis)2 stress®wotuel R = Bt Az
< =/ "¥da Ak HIelE  hypothalamic
immunopituitary adrenal axis(HIPAZ) FX GEs
AT WSEEERZT gol Wi, 4ERe o
% 8% homeostatic system® 43" 213 2 yH
7 A3 Auiste WEn|o gl GERES
HsEtT R, o]EL ME-ROWRE 2-&Y
A 9 T AETH Wgo 4FE vH EEK
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Effects of Gyogamdan Administratibn
on the Stress-Induced
Immunosuppression in the Mouse

Hyun-Soon Hwang,
Young-Su Lyu

Dept. of Oriental Neuropsychiatry
College of Oriental Medicine, Won Kwang University

This study was done to know the effects of the
water extracts of Gyogamdan(GGD) on the function
of macrophages, the most important cells of the
innate immune system, and the rosette forming
ability of splenocytes in the mouse under stress. The
effects of GGD on the immunosuppression induced

by noise stress are as follows.

1. Administration of GGD water extracts norma-
lized the body weight which might be
decreased by noise stress.

2. Administration of GGD water extracts increased
the production of the such reactive oxygen
intermediates as superoxide and hydrogen
peroxide from macrophsges in vivo & in vitro
which were decreased by noise stress.

3. Administration of GGD water extracts did not
affect the production of reactive nitrogen
intermediates.

4. Administration of GGD water extracts increased
the rosette forming ability of splenocytes which

was decreased by noise stress.

The above effects of GGD might be useful for the
treatment of stress-induced infections diseases which
could be caused by the suppression of immune
responeses which are initiated by the functions of
macrophages of the innate immune system.



