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The effects of Galgiinhaegit’ang and Won’s-Galgiinhaegit’ang for
Taetlimin on the immune response

Seong-Sik Park*, Byung-Hee Ko*, Il-Byung Song*

Dept. of Oriental Medicine, College of Oriental Medicine,
KyungHee University, Seoul, Korea

In order to compare the effects of Galgilinhaegit'ang ($+E#Z11i55) of {Dongeuisusebowon (3 551
##7t)Yand Won's(7T)-Galgunhaegit'ang (&1R#% %) of {(Dongeuisasangsinpyun (3 5309 % ¥74&)) on
the immune respone, Sprague-Dawley male rats were used and randomly divided into four groups.

Normal group was under normal condition, Control group was injected i.v. with 2mg/kg
Methotrexate (MTX) on the 9th day and 11th day after sensitization with SRBC on the 5th day,
Galgiinhaegit'ang group was fed with 1m/ of Galgiinhaegit'ang and Won’s-Galgiinhaegit’ang group was
fed with 1m! of Won’s-Galgtinhaegit’ang by oral during eighteen days. In the 9th day and the 11th day
after oral feeding with medication, MTX was injected in tail of rats in order to reduce immune function.

Leukocyte count, lymphocyte ratio, lymphocyte count of spleen, lymphocyte count of bone marrow,
contact hypersensitivity to DNFB, morphologic change of thymus cell, and electropherogram of serum
protein were estimated and compared according to the groups.

The results are as follows :

1. Before and after MTX injection, leukocyte(WBC) count was increased signigicantly in Won's-
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Galglinhaegit’ang group compared to control group. Galgiinhaegit’ang group had no significant
difference compared to control group.

2. Before and after MTX injection, lymphocyte ratio was not significantly different in Won’s-
Galgiinhaegit'ang group and in Galgiinhaegit'ang group compared to control group.

3. The lymphocyte count of spleen was increased significantly in Galgiinhaegit'ang group compared
to control group and Won’s-Galgiinhaegit'ang group. Won’s-Galgiinhaegit'ang group had no significant
difference compared to control group.

4. The lymphocyte count of bone marrow was increased significantly in Won’s-Galgiinhaegit'ang
group compared to control group and Galgiinhaegit’ang group. Galgiinhaegit'ang group had no
significant difference compared to control group.

5. Contact hypersensitivity was increased significantly in Won’s-Galgtinhaegit'ang group compared
to other group. Galgtinhaegit'ang group had no significant difference compared to control groups.

6. In the morphologic change of thymus cell, control group compared to normal group had a
indistinct boundary between cortex and medulla and lymphocyte cell density of thymus was low.
Galgtinhaegit’ang group and Won’s-Galgtinhaegit’ang group compared to control group had a definite
boundary between cortex and medulla and lymphocyte cell density of thymus was high.

7. In the SDS-PAGE electropherogram of serum protein, Won’s-Galgtinhaegit'ang group had a wide
band of nearby 25,000 Dalton,and which meant IgG generated more actively.

Considering this results, Galgiinhaegit'ang group and Won's-Galgiinhaegit'ang group have an effect
on the depression of immune function induced by MTX, and especially Won’s-Galgtinhaegit'ang group
has an significant effect than Galglinhaegit'ang group.
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7t (REFHRTY 2| BRENS

B#R Puerariae Radix (Pueraria
thunbergiana) 11.250g
#% Scutellariae Radix (Scutellaria
baicalensis) 5.625¢
#A Angelicae tenuissimae Radix
(Angelia tenuissima) 5.625¢
#1E Platycody Radix  (Platycodon
glaucum) 3.750g
## Cimicifugae Rhizoma (Cimicifuga
heracleifolia) 3.750g

B1F Angelicae Radix (Angelica dahurica)
3.750g Total amount 33.150g

Lt (REBOZRIE)24) 2| BRHENS (LT

ol BRMBNES)
B4R Puerariae Radix (Pueraria
thunbergiana) 11. 250g
## Cimicifugae Rhizoma (Cimicifuga
heracleifolia) 7.500g
% Scutellariae Radix (Scutellaria
baicalensis) 5.625g

- Ansu Semen (Prunus ansu) 5.625¢g
Bt %%y Zizyphi Semen (Zizyphus jujuba)

3. 750¢

4% Platycody Radix  (Platycodon
glaucum) 3.750g

k& Rhei Undulati Rhizoma (Rheum
undulatum) 3.750¢g

HIf Angelicae Radix (Angelica dahurica)
3.750g
Total amount 45.000g

2, Wik
1) kel An

AReA AolM B BIRFALED T BARM
Bl & 58 o&s ZA 4oAM 3,500m round
flaskel ¥ 2,000mio] KigkE fetd A7)w
$Z(Heating Mentle (347171, 84)) oA 28
M 5 dse § WA wE & 192nE &S
Miaste] A

2 RRE F%

3ol FEHMHIHE 2& Methotrexate
Hydrate(CyoH, | NsOs, £ 78 454.4, SIGMA)
2ng/kg/day S HaMiRE FIAAA —K Bk
EFST101), £110A "k EHstd Rigge
£ ETFAIA

3) E R

fFo2e MEMRMEK(Sheep Red Blood
Cell, ©l&} SRBCZ #ath & At4sld Rg%RE
Flgistach kKEol e AElda 4ugalA 712
T ¥ Bkl E4HEE Rnd % Rl
AlseverX ## (dextro 20.5g/!, sodium
citrate 8.0g/ !, citric acid 0.55g/ !, sodium
chlorided. 2g/ 1) & 4& ¥, 4N RE H$HF
¥ olg E.Lo# GEL5#H : Hettich
zentrifugen D-1200 Tuttlingen, Germany) st
o KRMmkE ST S 5% FRMEKiGH Rk
Alsever i&¥ : Phosphate Buffer Saline =
1:1:189 H&) & w5 1B LR AW #FAH
e, KiEix®R S5axd 39 Bkl 0.2
nl S Egst FlES A oAk \
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4) REHC HME % RE

#834 6vot2l e 1oz 3do SRBCHY
Methotrexate (°]3t MTXZ #Hach & EIEslAl

%I RIERE & 9 #HE EXH(Normal
Group), SRBCEZ EAst2 MTXE &Rl &
BrRE A %2 HE HEH(Control
Group), BiEMHLES @k SRBCE FAs)
1 MTXE &g EH$¥(Sample A Group),
a2)n el BiEEIGS 1Rl SRBCE EA
2 MTXE @miEe #Ei(Sample B Group)
o8 rolM EEsIATh

b) kol XM

wie ALHE MTXE EAsH] 1 983,
MTX #EA 1% 98& ¥ 188 ¥ &0 —@ 1
m ¥ EOfxSst .

6) fRmot miEH 8

7) FAEMAE HER

RS BHEIXRE fhfEstn —k MTX FAs
71 Aday "k MTX &A 2kl H. B.
Waynforth!'® %o] Ao BRHZIA Bt WE
3 RO%EES FASAD. RO 4A &7 st
o {#8% (Heating box ; fEHSMAF, BA) oA
KEMES BRI % 23 2} EHES

(Medi-pump, U.S.A.) & sl EZfkEA
Bt RS HASte ELHPRNEE

(Vacuum-assisted method)2 2. 5mE $xMst
o [mekget @ab® ERitE(differential
counting) & MEHKE HFES BlEstd.

UL ORRMR SRR MIEH

2K MTXE A% 284 E223g02

sl LRFERSIY M-S 2m IRERSOV F
Bl 1M BE % 20T, 2,000 r.p.m. oA
305H JOSMS miFS At 4L miFe
TRIKE) (SDS-PAGE (Sodium Dodecyl Sulfate
Poly Acrylamide Gel Electrophoresis))108) &
EAAA nEEAEP [gGE BESHAY.

R 3

7}, amEg AE

—R MTX A Ao Bk Hmg
A, —k MTXE FA 2kl Rimg muy
£% MEKET$% (Hema-5, Texas, U.S. A&
FlEst Qmek$es AESHAC. Wright @ik
8o 2 @ikyfsly 148U (Olympus BH-2,
JAPAN) 22 ##slgo)

Ll KEHILE B

—k MTX & AsH] Aol B#lkols R
maEst, Zk MTXE EA 28k HFmg mxe
2 &% MXEEA o= oM hm#zk 13
A& BHEM Trypan blue(SIGMA, U.S.A.)
2 ged % Jepde 428 B AFE ot
B3k (Monocyte), iF#Ek (Neutrophil), HF#EK
(Eosinophil), #F %k (Basophil), #EZk
(Lymphocyte) 59 £2& F#) 3 S FlHsH
o HiESHACE

Ch 5 HEH® AE

LfdRm% H. B, Waynforth'®%e] Hgkell
sl mEHkiEAM B MBS LSt
PBS(Phosphate buffer saline; Sodium
Chloride 8g, Pottassium Chloride 0.2g,
Disodium Hydrogen Phosphate 1.15g,
Pottassium Dihydrogen Phospate 0.2g,
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Calcium Chloride 0.0005g, Magnesium
Chloride 0.0005g) 7} E°l)= petri dishelA
A2HHA M2 3~4%s & % R feY
W2 2A2A FAE F A% (mesh No. 100
AAZEAL, BE) A 2 HEMRE FEAAD
o] F@Ml Tris-NHACIE fEMAstd KRiiske K
£33 G MHEKS 10T, 2,000 r.p.m. oA
205fd SO REstd HES &St o] PBS
5SmlE fnste] BAS % 2 FiHiEstd 7ARe
MEKE deoh o HEEKE MEKEHEA £l
E YoM Trypan blue(SIGMA, U.S. A&
Bt HEK$E Fo) FHEE s HAske #lEst
At

2l EEeR BEHEHE AE

LR % H.B.Waynforth'®%e] Figkol
#3td No, 23 22 A3 FRst 224
Wol& sl RS Yidsln IRES Sisl W
. 21G needle$ At23o £E9 medial
condyloid surfaced &3 22 79 ¢+s2 &
7t E RSt wdiH 2dE ZFdd 21G
needles PBSE A& Sml Ehftgsol 4T % B
pifFo 2 E4fsld AR WMo HSUHESR &
23

Fiidimst Adsle PBSE 10t, 2,000
r.p.m. A 2050 SECaEEst HamE kst
I oA PBS 5mlE misted iBAE 1% 23] &0
#eetd AR MERE AU of WMEXKE Mk
HeA gekel= YoM Trypan blue(SIGMA,
U.S. A2 §epate] EEKEE F8h I HEsE Fi
st} fEstad

O}, %8Bt RMEHNE BE
Y R BRIES b el {EME Kk

o #3t9 2, 4-dinitrofluorobenzene(°l3}
DNFBgt A3t}) & RERo2 st HEgstsich
Bidkst 4 16602 % 1889 acetone ¥ olive
he FHi(v/v) 7t 4:1 i&# 0.5% DNFBE
BRAZ O 201 E Eestd HIEY #F 9 iR
Bl 12k, 2k ##ketn, 2k BEER#KEK 50 %l
0.2% DNFBia# 1048 Kl HEai%Mmmel #
et HEEtE EEEBMRES EEAD % 248HE
o] Z@stnM KA EFY FE BEEZ dial
thickness gague(G, OZAKI MFG. CO.,
LTD., JAPAN)Z &% 0.01mm7}7] #lEsld %
9 ERE HEsC

Hi, RotRel #AMEN) Bt BE

CRRM%E H. B Waynforth'¥%e] Fikol i
o] FHrEESS flAHsHY Ee w2} fafa
A1, 2, 3WES Vst WERE A 93 WEs
SR 1% -20CAM HiEEA R

e BARE 3k (Frigocut 2800,
Leica Instruments GmbH, Germany)ol* #
YR F %Y (embedding medium for
forzen : Miles, U.S A.)elct €3 374 43 o
+ lame] Y E e &eols Feag el
H-E ¥44 (Hemaetoxylin-Eosin Staining :
Hemaetoxylin(E. MERCK, Germany),
Eosin(E. MERCK, Germany), Ethanol(o}4}
Aok, ahx))1oz ifmalA 4 BSOS B

Zatich,

AL MBEBRYE BRKEIG BE

o F& 50,000 25,0009 Heavy chain®
Light chaing 71211 e 1gG* & 5% ##st
71 8t Jone E. Coligan'®%e} Aol s}
of CRZHs ME 2.5m9) Mg FiRdlA
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1A fRiET% 20T, 2,000 r.p.m. oA 304H] &
Laristed iFe Aol orsh EMTeld EEHS
BEd % BfEstd 22L& &9 Treatment
Solution(0.125 M Tris-Cl pH6.8, 4% SDS,
20% glycerol, 20% 2-mercaptoethanol, 10%
Bromphenol Blue)# 42 H 100CeAM 90%
S B 1548 [Rl—stAl AfstAct.

Protein size marker2< phosphorylase B
. 97,400Dalton, Bovine Serum Albumin
66,200Dalton, Glutamate Dehydrogenase
55,000Dalton, Ovalbumin 42,700Dalton,
Aldolase 40, 000Dalton, Carbonic Anhydrase
31,000Dalton, Soybean Trypsin Inhibitor
21,500Dalton, Lysozyme 14,400Dalton( Mid
Range Protein Molecular Weight Marker ;
promega, U.S.A.)E #Astdd (Fig. 1.)
12,69

BERKIS 30% Acrylamide geldlA Tall
Mighty Small(Hoefer, U.S.A.)& #Mstq
15mAIA 687 Tt RBEIAIA 28%R] LIE &
(0.025% Coomassie Blue R-250, 40%
Methanol, 7% Acetic acid)3ta 20 B (40%

1.0

02

1 2 3 4 567890

molecular weight (x 10

Fig. 1. Molecular weight on SDS-PAGE,
® :size marker,
O : fragment of 1gG

methanol, 7% acetic acidold 28R, 7%
acetic acid, 5% methanolol 28fH) sl Mm%
EATY HRS el ®

ol. BEBZEE

B8t At o) oldEE 719 A A4
F UEE TE A7 (Olympus SC-35,
JAPAN) & AHg-stqich.

X, #atRie o

HitiEEe SASE flMste SEaE stk
% PR 8+ Duncan test(e=0.05) 2 ttEks
Fatdloh 20 '

. BEEm&

1. M AP0 DIXs 8
1) ZEARIRELE MTX EAR BMIEey

FYHLRE el MTXES A Aol

HIRIA Rme mihe BmkEE EHo)
6.08+0.44(103cells/mr), #HHHELS 12.90%
0.76(103cells/m) 2 JEMtOo™, BRENLE 1%
HEEL 10.2611.09(103cells/mw), T BIRARAL
i fRHES 15.33t1.83_(103cells/mnﬂ)i Y}
ol BARRRALS jLEBro] HMBET BARRALS 13
Apec BE o, BIERILS RS HR
pEn) st 2 mERMMY FEY 28
b AETtE fEsy] Qs HEmatTe @ #R
F valuee 11.73 (P €0.01) 2 FEMHol EH
ek,

Duncand tZ8 733l o3 el T
of FiRMALS xeEe Hmlre FEY EEE

1 922w
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Ho|z] giskAlnt BARMNLS REHI EEMse
R ERE I BiIRFALS REKS Y
BIRMRALS REEY EENde AR ERE X
AAT HEHEAe FED ZR7F dJAL. (Table
l, Fig. 2.)

Table |. Effect of Galglunhaegit’ ang and
Won's-Galgunhaegit’ang on the WBC

in rats induced by intravenous
sensitization with SRBC,
No. of |No. of WBC| Duncan
Group animals | (10°%ells/m?) | Grouping
Norma 6 6.08%0.44" c?
Control 6 12.90%0.76 AB
Sample A 6 10.26+1.09 B
Sample B 6 15.33+1.83 A

F value 11.73 **

1) Mean * Standard Error

2) The same letter are not significantly different at the
a=0,05 level by Duncan test Normal: Untreated
group.
Control : Group of sensitization with SRBC.
Sample A : Group of Galg nhaegit’ang administrated
and sensitization with SRBC.
Sample B:Group of Won’'s-Galg nhaegit’ang
administrated and sensitization with SRBC.
..** ¢ Statistically significant value by the analysis of
variance procedure (P €0.01)

No. of WBC (10%cclls/ae)

Control

Normal

Sample A Sample B

Fig. 2 Effect of Galginhaegit'ang and Won's-
Galgunhaegit’ang on the WBC in rats
induced by intravenous sensitization
with SRBC,

2) MTX iz A 2B#%e| am#

TR MTX &EA 2Bigo BHIRANAM #mg m
Hbe amskee EFF 6.31+0.53(103cells/
), EEE] 5 48+0.77(103cells/m) YEb5t o
o, BIREAILS RS 7.2610.74(103cells/
w), TS BIRBAILE KEFELS 891+
0.45(103cells/m?) &2 EARMALS TRED T
BIRBILSRER 2T B ksl #Ehnsta
o 24t BRHES AET ERV AdetE BE
8t7] A3 HEstiS ¢ #X F values 5.27
(P €0.01) 2 H#EHol et

Duncan®] t3¥A4% Yl A HakelX T
o] BIRFIHIREES BIREILG RERde F
B ER ot EHE 2 HBEYN: AR

Table 1. Effect of Galgunhaegit ang and Won'
s-Galgunhaegit' ang on the WBC in
rats, Rats were injected i,v, with 2mg

/kg of MTX on days 9, 11 after
sensitization with SRBC,
No. of |No. of WBC| Duncan
Group animals | (10%ells/se) | Grouping
Normal 6. 6.31%0.531 B?
Control 6 5.48+0.77 B
Sample A 6 7.2610.74 AB
Sample B 6 8.91£0.45 A
F value 5.27 **

1)Mean * Standard Error

2) The same letter are not significantly different at the
2=0,05 level by Duncan test Normal: Untreated
group.
Control : Group of MTX administrated and
sensitization with SRBC.
Sample A :Group of Galg nhaegit ang and MTX
administrated and sensitization with SRBC.
Sample B:Group of Won's-Galg nhaegit ang a(]d
MTX administrated and sensitization with SRBC.
**:Statistically significant value by the analysis of
variance procedure (P €0.01)
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Normal Control Sample A Sample B

Fig. 3. Effect of Galgunhaegit ang and Won's-

Galgunhaegit ang on the WBC in rats,
Rats were injected i,v. with 2mg/kg of
MTX on days 9, 11 after sensitization
with SRBC,

g Aol7h Ut BARMEALS $keBre HmE o
EEHA: FEY £Z27F g (Table I,
Fig. 3.)

2. M HERLLR0 DIX= KB
1) f4pixiase MTX SEART HERIEER

FUIREE fhfEsln MTXE @EAs7] Hdd
Bkl Hng mge ek HEe EEH
o] 45.66+0.61(%), ¥#B#o] 59.00+1.75(%)
2 Jelgon], BREAS ML 55.661
1.14(%), Tt BIRWNEG HE#H#S 59.33+
5.28(%) 2 TTo BIRWHILE IREEE Yol ¥T“’i%’¥°ﬂ
vlsto] B Sttt 24t RS FES #
7b Ae7tE kEs) st Sfae @ ¥‘ 3
F value & 4.98(P €0.05)2 FE&ttel ZEHAU
ot

Duncan®l th3H 7%l g el A Ik
Wikl Mool HUnRE, LARRRALS {LAEE el B
RIS RaipEe AES Z871 Aoy, #HmM
PERY MU, HUMEERE JTel WARMALG, KR

-

BALIH T BIEALE Atelde
Ak, (Table 0, Fig. 4.)

HE® £87}

Table [I. Effect of Galgunhaegit' ang and Won'
s-Galgl nhaegit’ ang on the
lymphocyte ratio in rats induced by
intravenous sensitization with SRBC,

No. of Ratio of Duncan
Group animals |Lymphocyte(%)! Grouping
Normal 6 45.66+0.61" B?
Control 6 59.00£1.75 A
Sample A 6 55.66+1.14 A
Sample B 6 59.33%5.28 A
F value 4.98 **

1) Mean * Standard Error

2) The same letter are not significantly different at the
a=0),05 level by Duncan test Normal: Untreated
group.
Control : Group of sensitization with SRBC.
Sample A : Group of Galg nhaegit ang administrated
and sensitization with SRBC.
Sample B:Group of Won s-Galg nhaegit ang
administrated and sensitization with SRBC.
**:Statistically significant value by the analysis of
variance procedure (P <0.01)

g
2
>
3
E=
=3
E
2
k<
S
«
<
Normat Control Sample A Sample B
Fig. 4. Effect of Galgunhaegit ang and Won' s-

GalgUnhaegit' ang on the lymphocyte
ratio in rats induced by intravenous
sensitization with SRBC,
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2) MTX A 282 #HEHLIEE

TR MTX &A% HEEK RS EFH
46.83+2.03(%), HEREol 42.66+2.4T(%)2 Y
Bhwton, BIRMILES REEES 49.6612.45(%),
el WIREALE REES 53.8314.61(%) 22
IEERE, WIRRALE 45U TTo ERMALE HRi
Bol =% #REtol tbstod M Stk 248 T
Bithiel BE 2857 dertE mEey] Hstd
gEthe & #R F valuee 2.35( P )0.05) 2
HEtEol 2ESA ¥tk (Table NV, Fig. 5.)

Table N. Effect of Galgunhaegit ang and Won'
s-Galgl nhaegit’ ang on the
lymphocyte ratio in rats, Rats were
injected i.v. with 2mg/kg of MTX on

days 9, 11 after sensitization with
SRBC.
No. of Ratio of Duncan
Group | snimals |Lymphocyte(%)| Grouping
Normal 6 46.83+2.03" AB?
Control 6 42.66+2.47 B
Sample A 6 49,66%2. 45 AB
Sample B 6 53.83+4.61 A

F value 2.35 N.S.

1) Mean + Standard Error

2) The same letter are not significantly different at the
a=0.05 level by Duncan test Normal: Untreated
group. .
Control : Group of MTX administrated and
sensitization with SRBC,
Sample A :Group of Galg nhaegit’ang and MTX
administrated and sensitization with SRBC.
Sample B:Group of Won's-Galg nhaegit’ang and
MTX administrated and sensitization with SRBC.
N. S. ! Statistically no significance by the analysis
of variance procedure.

Ratio of lymphocyte (%)

Sample A

Normal Control Sampte B

Fig. 5 Effect of Galgunhaegit ang and Won's-

Galgunhaegit' ang on the lymphocyte
ratio in rats, Rats were injected i, v,
with 2mg/kg of MTX on days 9, 11 after
sensitization with SRBC,

3. R HERE 0lXs @

TR MTX &A 2Btk s Mgl hest
3b Mg MESk$i= EEHCl 24.00+2.00(5%
106cells/ea), #HHEEE] 107.83+£25.11(5x%
106cells/ea) 2 ViRt o™, RIRMALSE $REECl
152.83+12.95(5% 106¢cells/ea), 7T EHRERALEG
fefipEo] 92.50+9.56(5% 106cells/ea) 2 HMR
Boll sl BEMALET et 240 B
B AEY 2RV dertE gES Y8
DS 3 HR F value © 12.75( PX0.01)
2 FEtel LA

Duncan® th38 A4 Hol 3 HakollA B
RS 1R8EEe T BIRMALS 1RHEE 2
Hept, EEM SS9 AES ER7 dJen, x©
o BiREEAS fEpEe LR, BEEAE R
By FEY Z2871 Aded, o BIREALIS
o #RpAloldle FES ER7L 2k (Table
V, Fig. 6.)
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Table V. Effect of Galgunhaegit ang and Won'
s-GalgUnhaegit’ ang on the lymphocyte
in spleen of rats, Rats were injected
i.v., with 2mg/kg of MTX on days 9,
11 after sensitization with SRBC,

G No. of |No. of Lymphocyte| Duncan
TOUP | animals | (5x106cells/ea)#| Grouping
Normal 6 24.00%2. 00V Cc?
Control 6 107.83+25.11 B
Sample A 6 152.83+£12.95 A
Sample B 6 92.50+9.56 B
F value 12.75 **

1) Mean * Standard Error .

2) The same letter are not significantly different at the
a=0.05 level by Duncan test Normal : Untreated
group.

Control : Group of MTX administrated and
sensitization with SRBC.

Sample A :Group of Galg nhaegit ang and MTX
administrated and sensitization with SRBC.

Sample B:Group of Won's-Galg nhaegit ang and
MTX administrated and sensitization with SRBC.
**:Statistically significant value by the analysis of
variance procedure (P <0.01) #:5x106cell/each of
spleen

180
§ 160

‘E 140

S 120

x

v 100

% 80 -
R FE
£ w -
B a0 |

G )

Z

Sample A Sample B

Control

Normal

Fig. 6. Effect of Galgunhaegit ang and Won' s-
Galgunhaegit’ ang on the lymphocyte in
spleen of rats, Rats were injected i. v,
with 2mg/kg of MTX on days 9, 11 after
sensitization with SRBC,

4. AR KEBRHO O0Xl= &8

TRk MTX EA 2Bl EERe s Wet
o B MERES FEG uh EFR] 37.50+
3.96(125x 104cells/ea), ¥MPEo] 63.50+
2.78(125x 104cells/ea) 2 “EFWOB}, BIRMAL
% #Rapro] 72.66+10.98(125% 104cells/ea),
T BARMNLS $kEpEo]l 128.66+8.09(125x%
104cells/ea) 2 fEBE oot BIREEALSG &M
B, o BIREEAS XA L5 Bhnstdch 2
it EEHHY AEY RV JdevtE mFEshl
Hst aEae & #R F value 28.12( P
0.01) 2 FEMe] ZEdUct

Duncan® @58 AB3 Yl 2 koM T

Table VI, Effect of Galgunhaegit ang and Won'
s-Galgu nhaegit ang on the
lymphocyte in bone marrow of rats,
Rats were injected i.v., with 2mg/kg

of MTX on days 9, 11 after
sensitization with SRBC,
No. of | No. of Lymphocyte| Duncan
Group animals [125% 104cells/ea)§ Grouping
Normal 6 37.50+3.96" c?
Control 6 63.50+2.78 B
Sample A 6 72.66+10.98 B
Sample B 6 128.66+8.09 A
F value 28.12 **

1) Mean % Standard Error

2) The same letter are not significantly different at the
a=0.05 level by Duncan test Normal: Untreated
group.
Control : Group of MTX administrated and
sensitization with SRBC.
Sample A :Group of Galg nhaegit'ang and MTX
administratedand sensitization with SRBC.
Sample B:Group of Won s-Galg nhaegit ang and
MTX administratedand sensitization with SRBC.
**:Statistically significant value by the analysis of
variance procedure (P €0.01) # :125x 104cells/each of tibia
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. 140
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Fig. 7. Effect of Galgunhaegit ang and Won's-
Galgunhaegit' ang on the lymphocyte in
bone marrow of rats, Rats were
injected i,v, with 2mg/kg of MTX on
days 9, 11 after sensitization with
SRBC,

o BARMENLG LA BARMNLE fkmfE 2 &
Wi B 25 dal A8 AR AL
o, BIREILS RS EEH 2 el BIREL
# RARETE AR 227 Ao HEglne
HESE ZF7F Aok (Table W, Fig. 7.)

5. Mt RBRUSEN 01Xl R

DNFB2 #%d #1% fRBRHmE #3
BRE B Aste] BIMEEIZES AED 4
R Bl 0.23+0.02(mm), #EEf0] 0.31%
0.03(mm) 2 ERET, FIRBRILS {LaBES 0.32+
0.07(mm), TS BHEEALSG LATFES 0.47%
0.04(mm) 22 R tholed LIRBILS il
o e BIERILS ZAN 2% B 28
Bl AE 2 AertE kst gst
o GiEths & 23 F value 4.05( P <0.05)
2 fiEtto] EHU

Duncan® tzdAR%HA 23 fiels T
o FHRMEALG feiERt HWRGE 2 WREAG 1%

— 326

Table VI, Effect of Galglnhaegit ang and Won'
s-Galgunhaegit' ang on the contact
hypersensitivity to DNFB in rats, Rats
were injected i.v. with 2mg/kg of
MTX on days 9, 11 after sensitization

with SRBC,
No. of | No. of Lymphocyte| Duncan
Group | animals (125 104cells/eald Grouping
Normal 6 0.23+0.02" B?
Control 6 0.31+£0.03 B
Sample A 6 0.32%0.07 B
Sample B 6 0.4710.04 A
F value 4.05 *

1) Mean * Standard Deviation of 6 Rats

2) The same letter are not significantly different at the
a0, 05 level by Duncan test Normal : Untreated
group.
Control : Group of sensitization with DNFB after
MTX administrated and sensitization with SRBC.
Sample A : Group of sensitization with DNFB after
Galg nhaegit’ ang and MTX administrated and
sensitization with SRBC.
Sample B : Group of sensitization with DNFB after
Won' s-Galg nhaegit ang and MTX administrated
and sensitization with SRBC.
*:Statistically significant value by the analysis of
variance procedure (P €0.05)

Ear swclling thickness (on)

Control

Normal

Sample A Sample B

n
©
o'}

., Effect of Galgunhaegit' ang and Won's-
Galgu nhaegit’ ang on the contact
hypersensitivity to DNFB in rats, Rats
were injected i.v. with 2mg/kg of MTX
on days 9, 11 after sensitization with
SRBC,
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HEE EFRBEAlolde BEM v ER7 AL
U, BIREALS fRaRED B, EEHE Alode
BEH e Z87) ¢l (Table VI, Fig. 8.)

6. MOl MERm 84t R

AR e = A9 Foz Hof sln F
2ol LR FHe 2 0 ,% Sl o Ut
& e gAMgeR B I Jdald g
NNEEC R U 33,104) /)RS whExkF O 2
o de kB9 KE ME‘JM A2n g Kol
T e HHE Yol gl i) 8
HE wWo] 2¥AoF Ko HRE o|F0 HH

de &3] lagiiiestn gele A4e HEHKEl #
watn H—stA Hmdch Mg KEREG WA
ppsle) fpiiee] Ut A3 BEE AEmiet
%t 2,3,8,) ol9t2e BEA B BRI
SHERE, EHET STERS M BE %S ZFs
of Rgrgel MMy #MLE BIZEeE7] et MK
h& dstd TEEHS AR g8 29

EHEES Mg /£ S8} Felstn /gEgkel
HED AR 3% fFIs] dd FEF R
B M HEAEEC] BES dod, MipkY
o] FHstA BAh iEIole ¥nd M
iR o YRt eSS vlsl €-&Ho
o (Fig. 9-1.) HH#EE M /3o H8RE7}
ER#el ttal Soisha] g Holnl, KEHsol
t Be g ﬁ*LﬂHH So] gEEel Az vl
B 7Psta ¥ MEEISY BEe vxshd
5me BRE 721 g (Fig. 9-2.) WIRME
iz fxmpEe g e 587 Selska] 23
U s st FEEhaols M i
Ediiasel Boily 1 BWEEI HRES ERHE
o PilfEEeln, HMREIEY ¢ EFHEC Fa

2 ERY TGRRsh HEERE
ks %01‘:}. (Fig. 9-3.) el BIRERAL
o AR MR /S S#e vnA sy
BT SEESe BmR/Y ERHEY Tom)sio
s HOHIRSe BET EFHNFY REBSEY

et el Aok MileRERR oW BEEER

ol s8stA &k, (Fig. 9-4.) whetA HEgto)
EFEfTSe o2 #UKES BA2, BREILS

Histological View of the thymus in rats x40
(Fug, 91 2, 3 4)

Fig. 9-2. Group of MTX administrated and
sensitization with SRBC,
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Flg. 9- 3 Group of Galg nhaegnt ang “and MTX
administrated and sensitization with
SRBC.

Flg, 9 4, Grdub of Won s- Galg nhaegnt ang and
MTX administrated and sensitization
with SRBC.

fiffolt juel BIRMHALS fkmiffol MR
MM EEF som M) dES] Sl
1ok BT BEHCl SsHA B

n.
1
.
oy
o
T

7. % RAH [RGKEEG BE

i EOHe ERE BEs] fdstd Kk
MTX TA 2%l GRS Kietd fFS

SHtstl BRAEES RITIA

IgG= 50,000 Dalton® Heavy chain 271t
25,000 Dalton2 Light chain 2702 FAs <
Aded, °]2 B-mercaptoethanol® a3t
Heavy chain® Light chain® Hikol #el€
o}, ERKENE 5F& 50,0002 25,0009 &
o @ (band)7} FEE A& LM mEA
o [gG7t HEYE RUMLRE HZE &
o 12,26) & &S BRikEI #R 248 ®Ri
4 1gGY Heavy chain® Light chaind| &%
ate 50,000 Dalton® 25,000 Dalton F2e df
g A5t 1gGY g Ems F AU
o, jTo| BARRRALS $REEFo] 25,000 Dalton #
ZolM g7t & o QA Jebgh (Fig. 10.)

i NUE

.2

A A M

N cC GGG

10, SDS-PAGE View of
protein in rats

: Normal, Untreated group.

:Control, Group of MTX administrated and
sensitization with SRBC.

:Marker, Mid range protein molecular
weight marker (promega, U.S A.)

:Sample A, Group of Galg nhaegit ang and
MTX administrated and sensitization with
SRBC. \

:Sample B, Group of Won' s-Galg nhaegit’
ang and MTX administrated and sensitiza-
tion with SRBC.

N

Fig. the serum

Qo =z oz

>
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V. #45 3! £

ERAM e e BES EMEFS EXE
el AfgtyQ) BECR Fa@stn Aok VGERT H
)0l "HEZE BERS BN BRI
TMERE ERFRN RBAT oletste] Rl &
452 ¥e o7t ERWEolR EF/F FREH
ot dolz ekl Rdn Aoy KR
RAETEANA Afse el ASE Yell L o]
dg fRATFE ERE A8k 3 ER &F

#RmYVOA HMEAE HELE g & Ao
(bﬂ@ BIREERYOAA CEARMEATRE AR
BEN et B P BREREEAA &
ol BASS HRestn Ut

o2& FmEA W EFEFY #MAES B

19) & RiERESZ oldslAn, ERES ES
BRRE (L FEEA vmshe 2559 A
B BiRolM B 2 fkmel MRgRe BH
st EEE S ®EHET Al HE —Fidl of
st HEstdn, FEYE EFREEAM MmEP
IgG IgM % fiEtEgeo] E¥ AR KT Eol ¢
+2 @Eetdon, FHEMEES ARZR #
iﬁk?ﬁﬁa #RZRA dgdEtn T L5
Ve A3, FhNEe BBLY BRHHEY BK
#2fo] Ehrich, Thomas® Burnetel &lsld &%
N2 WY RE% Rk ((lmmune surveillance
mechanism) & — k@St &%),

LY g WY wRLH PERe
Edl.“.‘i&ﬁﬁ.56.61.63.64.76)_:—\%9] %m&ioﬂ 94'{5} EH’;\‘ILQ_}‘
%42'44.46.49.'51.53.:')4.58'60.62.65.68.74,75)%94 @\E% ;mtﬂ(fi
o Eofxiel w2 st A

£ g 3A FE Uved o
st RN Bhagcln X shve #RIE B
SgeEQlY), XM Mo fize] WSV

th.15) ®4& (immunity) o1& Hel &R (L) &
FPotn she FHRA, 22 0 F RERSHA &
Aol SRR REH RASE kY, B Hgel
W @BRel A TLES BT SolshAl KE
st fifeE TEH, ol AS HEbRsld 1 fEfRe] 1B
FHS dEFelele ddo2 dS dAle 48
ACY FEHCE #lele ot VERRe &
H OMEER7E duio] Ha deng HEHAEARZ
FEHRY Fulo] Aok HEBRELZA MRt B8
7 =K HEHES olFn, Tk MEM#eze
WRESED, BB, /), B Ho Av HEMAKD Btk
8 o] 9lr} 1332104109 —fAHO 2 BEFMES A8
Wt RIERFED Mttt RRRECE Xjls <l
098 gt RERES MRS MM ERER
% =¥ 4T HEEHRY Heste s
EESI i 2 7IE mEPoE futidle RE
22 HUFEFFREY H5FQ Akl st o] oA
o fiedce miBRd FEsted ol3E e
TS =& ol BHifol <dtod 4EH
o} 05000 Wikt RERAES MRSl RIEE
WEYE gsle BEMEIKE Utoe RESR
TE Z4E Tilad 9t o]Fo] ] 7o
netd e THilEE B#ilps ohd MEEKU A&
i Soll 9t o] Fo|2/ % Bk 107 gigRe) L
o AN GERME-S #EL KMk 4
flatch, & Bkl A8 Higise MBHS A
b1 AHRSe]l BiKEES xold 1 wEME B
spohe ke AEE, REKGES WEsle BE
£ fHpete Al HEE sy, MEERL
dMe A wE @S BARRE 2o E
wiksld S slgste Aol T A WHH
< Rtske tHegol 5“431 SHATE ' LREEANLS
ol & 71 I

&R (FHEMER RO EHE EG‘JEE \_/750P

i I52%
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Aem® TR, L ME AEH HE OB 4
KE Ho2 Hm Hollth. 1 F 182, 85,89-%
F2 KATH, BTIHE Ho SRSt M=
REABESE BARE Tk A R M F2 @&
#al7] st o) @AM MiE, LS Hon
S8, XiE, ALE, BES et KBSl
IR, B SHRBILE™ e BARBHILE® o]
gate] FHEAKER BMAE MR IR & 5o &R
stlon, Z2 EiRE8E) Al HES Mot HiE
REmi® TER % BHEHAY. FFYs 799
BiRESS 51t BIRBILE £v —8 X8
Frilimol et &mAstn BN BAE K AEEA
Fio| mAsted &KL 5 %2 iFY9 e w2
T lony, FNo BREAUGS FFYE ER &
#oll FEATSHA.

Kig Aol BRI e BIRBNGS FHEE (K
iRyl GEEE KA HEHLE KEA
Freagismd ERSY BREme B8R, &%,
A, R, aield Lk THES (RE
MRHHE A TV BIRENGEAN BAS i
#otn B, BECL), KES IRY BHE i
Cisi=g

KizAS BIRENGS Bt e 2 s
o Xues W EW, BRE BRKY e AH
A BRE Bk stn bigdigst EF@IL %
bk, ®EES WS ot B Lk
bRl s A BAS B, BAZ A
FEifisln BEUEFEet GIRIHIATRAGSHTY, FEHEE
FfRRMeA M REERS D MRS 2EE hist
o BTl B ol BRE & A 8ol @ik
FARE BAENNR ®R otx, FHile FRKERE
Bfel BAE ARAA RS SETZHE EolF
o, Al &ARESH BRzNE datn i §
Kb#Eel e Fiacte hgel Aok 1nB80 G2

o SIREALSA Mmkde TS BRLEY PR
Al wAgAe T, B S AT E0 & iR ST
Aeti, KWE BN SHE BHEE TRt
T %9 gl Ut !B 25t RN
g B HRES 99 BRSO REHE
e TUEATIE Fakel dde &9 @7 o
A, WO Wl BRG] Wiett R&s
wmAl7le HR7E Aee BE ohuen, Fe
e BIRMILGC] U, HE, TURRHERC] 3l
& ®ED vk o, ok (REFHRITYV
SOHE FEES ERENEA 0 'R BEc

I

eIt

A o sioh aeln 309 T BIREILSS
2L Bz UHHRAT HE RS B2

Ig%ziﬁ.f}-l1.2].25.27,28.32.83.92)%% 7—524)_04 Q*E%m’u/}%
o) @o] iIMAsty Yorg ¥ EAY S TR
fheg mntd LEZF v Az skaioh

ool £#% SRBCEZ HEMIS #Hisln
MTXE %iEtsies MikA2 8HE #HRoz2 (K
BIEURCHY BRMILGE EBOSHE)
vehd ool SIREILGC] RERMEA vX e %
& HE mafsteoh

R FERAIA fame ke gl fREo F=2
migmel Eogoln g munM AdlolM £k
82 sl AA Figol W e flse HE
ol f4go)n) #iitike Amikel —#folmngnw
a7 Kigimmel SRBC R E A% MTX &
AR GmEkgEel ek HES dEstdn, o
Al MTX A 2859l afskgre whErk hFEs
BEst T

MTXE RFHHIHE RRRES KTA7l=d,
ol MTX7} folic acid%t #5& L et folic
acid® HHWHE fFASIEZ folic acidA
folinic acidze| #ifdl B#ste folic acid
reductase® E3IA folic acidE FETHE A<

330
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ifE o2 DNASH S fiEsty] dioln, 4
8l AN folic acid #rZ& sk 53] Am
R EAB Rl WESl AMA %ol HEHE
e a o} 049 geln HER Q) Ba
o By 2 Mg MERE PG o)X
WEE et ob] Hsked, Mg BifdlMe e
KB MiEsh s, Kk MEEke BT a5t
2 fEEsle ERY REEEY MmN kel
e medlee BEE b0 MBS R
< BT oo Mt FRERES Kifst]
$lstd 8} %3L Zo] DNFBZ FRH %M
BERES eI, MM HaES HmEst
I ERRS e fRel 2 1RES mdstn e
He 2283 (immunoglobulin, Ig)®& 4513l
71 Yete] TxikEH(SDS-PAGE) & FIAsl 1gGel
Fmg B

ol KA BERMILGE ol EEEISO]
GRS vAle $ES kTS HRE FRE
oS3 2,

SRBCZ #FHES % MTXE A7 A
o g9 Bkl RN marhel dmikks
jeel BIRBALE fREitel BIARMHILS RERFEG
BEsH ®hsteon Hunptel vla) #hstAe
U BEfo] i, BRRILE RS M
o Estd o FES R/ ¢l (Table
|, Fig. 2.) MTX &A 28 #9 amk$e ©
o BIRMNG 1xflto]l HEBMEREY HEsHA B
st o BHWHILG kil vlasiMe Hinstd
o FEMol UAm, SRS MBS HR
Beol vl ®hustaod AES AR Addh
(Table I, Fig. 3.) & gmke & o M5t
of MEEKEFS EES o BREROLEK TSR
% MTXE it Ast?] Aol 839 BifrolM %
me migdel ek 3E Hmpko ksl

RS 1B 2 AL RREE BT AR
# e #ERVF ZEHA %o (Table I,
Fig. 4.) MTX @& A 28 149 HEsk HEE b
WHE WIREEALS TRAN, T EARMALE 1GEEE
o] &5 HHifel Hoted iEhnstH 2t EERRERES
HES 2R/ ZxsA ettt (Table IV, Fig.
5) MTX i#A 28l H.B.Waynforth103)%
9 kol st #F ol RES st MiE
e FEAA sMstd fED B HEks
RARMGALS; 1RBifEo] Hmf¥el vla) FHEsHA Em
stR:, T BARMALG 1RMEES HERHEC &
st oy FES E£7E sldoh. (Table V,
Fig. 6.) MTX & A 28 ol H.B.Waynforth
103) %9 Kol kst dFHeo BERY FEES
RELst SRS BhE MEHREE MIED #R T
o WARERNLE 1REREe] HEp wl& HESH
wmetl, BRFILG REKS HEHRC B
stRou FEY E871 ik (Table VI, Fig.
1) EEY EEAENES BEs] de s
Zo] whlo @ DNFBE %3 HihFIe £EE
HIES 4R, T BRERILG REEC] HERH
Hsted EHINFIES f2E7E FEsHA st a,
WARMRALS IREPEe HEEEC Bhsdod &
Fa #8271 ¢lddh. (Table VI, Fig. 8.) Mol

wEES Wil ¢stod H.B.
Waynforth'®%9] FHikel #sted MTX A 28
fgoll fEigS UIbgste iYIE 1% REstd 4
Bafgno 2 @RSt RN MarRiikeT ROl
ug el EEI BES SR, NS SR
B, BB WHAY #MiE EE HE Zst
o 2330 fmimel ML) BHLE BIES HR, #
Mol EHftzte of2 ##PKES ¥AoY, B
HRERNLS $ZEBfolY joe] BARERALSG fRMEFS #
Mol wlal #Emipe] WS KT BT B

ol A=

—S 3L —
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F R hEES] JREEVE £ o 8EHA Bk shAl
o SLAEENGE bl MR EURelE 2 WEREMS A
B3 ERE BEde o2 gl B (Fig.
9-1, 2, 3, 4.) ¥URS #Eel s £ Mot
Edche HFES E&EAY M vAle #
& ZEd] Astd MTX EA 2:Bi%° Jone E.
Coligan'®%¢e] FHkoll ieste] 2ol LMol
A miES sRkstd BRkEIS #1Tskd o BR
k¥ ERIRY HR HBE 2804 1gGH
Heavy chain® Light chainol ai@3t= 50,000
Dalton¥ 25,000 Dalton %2l o (band) & &
datd 1gGel g £RS M2E & Aden,
25,000 Dalton FBfxrollAl jeol SARMEALS &% REE
ol BRI fZEsel HEEYC U W
Ao 2 Jelydth

kel 5 #RE Fotd (HBFHRT)3 A
BRI R B S HE)24) ol Jebd e B
RG-S MTXE FEd ®ERe (KT 58
g s 7HAe, SSCEBMSHRN24) o T
EAREAL Bl CRB SR TT)31) o BRENLn Bt
REME RV F oo #F5E A2 veud
o] ®E #Re (EBMEZKHE24) S BRI
et fES BMdde #74) 9 #Eds o
A8t TR BRI M GRS SR 24) BHAL
ol ol o] FAHE Ml A= Fx —EHEe
2fo] Qltim AJztec)

V.

b

¥

(HBFHEIT) SREILG (KRNEHR 3
L el YERIALG) o) REREe vix| &
WS REtel7] dstd BB 1m¥ 188 X B
IRIEBLG silsifeeh Jcel SRmELG sl 420

RS, KE KA 9B 118 A
Metrotrexate MTX) & 2ng/ke¥ EAFIKIESF st
REBEES KTAZ 8HE #HERo2 amekiy 2
MERk e g MCEkE, BB MEEKEL B
B B RTBERE, MRS TR, fE &
agel BRKEES AEd #HF ded 22 &
me 4.

1. MTX &EA #i® %9 ansk$e to Sk
AL $ksibto] BmaEtel wisl A& Ehstd
o, BRSNS EpEe FES 2RV} ¢l

2. MTX &EA fizt o) MeskitEe T &
IREALS IXBEER WIRREALE $REERo] HEAEEo]
vl AR ZR7T i

3. WRRE WREEkER RlmECl A SSRERALE IR MU
EiEE 2 orel RARMALS kBl visl AEM
BME BAou, T BARMALG REne
Fiiapeo] vjsl FES ER/ GA

4, B MEE MEAM T SIRBIS
LAEEO) RARMENLS fREipe 2 i v &
Bt A BME RPou, LRSS Fepre
Himpg] vl AES 28271 A

5. Bt KRB BlEdAce] iR
W5 fxEiffo] WARMAS B 2 KRl )
3l AEH e BnE Bgov), SHEENG {ZR
fre gl vlsl FEY 2R gk

6. folRiidhe] FAES $EES vl HEHo] EH
foll Mested BER BEES HERUL Toaske &
B Mot REHiRe) ®EZE st Jdehda,
o] Hmpfel thsted jrol IIREHALS fxafEelu
SRS kil mEE BETol i) sEst
I EMRe EEZE A vebdoh

7. mi#E EAE ERKE(SDS-PAGE) &< lﬁ;
o} {TARMHANG fxsfEol A 25,000 Dalton Mol
A7 we] fifke] We Roz Jvehd [gGel f/

o) -
IMT
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o] FRYY Reg B,

ikl #R2 & o BRENES T Bk

Lige MTX2 Fie St KT A58 &
RE dehliion, el BRSO BIRBIG
B #FEQ BR AU

10.

11.

12.

2 XK

Ffnd | ERHEAE AE,
1971.

234 9 2591 1 228 A%, ME&, TEAL
pp. 288-293, 1994.

249 9 8
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