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Anti-inflammatory action by Gamisangryosamul-tang and The effect of
Ziyang-Go on atopic dermatitis-like lesion and pruritus in NC/Nga mice
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This research was performed to examine an anti-inflammatory effects of Gamisangryosamul-Tang(GSS) and
anti-pruritus effects of Ziyang-Go(Salve). This study was processed by three experiments; Experiment 1: Inhibitory
activity of GSS extract on the degranulation of mast cell and histamine release in plasma induced by compound 48/80
i.p. injection after the pretreatment of GSS extract i.p. injection in Sprague-Dawley rats. Experiment 2: Anti-inflammatory
effect of GSS extract on macropharge raw 264.7 cells treated by LPS 250 ppm (before 2 hours). Experiment 3:
Measurement of passive cutaneous anaphylaxis and atopic dermatitis using NC/Nga mice. GSS extract inhibited
histamine release by 70% compared to compound 48/80 treated control group and histologically significantly reduced
(P<0.01) the degranulation of mast cell in SD rats. In GSS extract treated group, the expression of TNF-a in
macropharge cell showed the remarkable inhibitory effect about 62% (P<0.01) compared to LPS treated control group.
The expression of IL-6 appeared more effective by 46% than the LPS treated control group and by 6% compared to
hydrocortison treated group. Comparing with steroid (0.05% prednisclon) ointment, Ziyan-Go treated group showed the
significant(30%) recovery on skin response index in atopic dermatis like anaphylaxis mice(NC/Nga). Finally, in
scratching behavioral tests of NC/Nga mice for three weeks, Ziyang-Go treated group significantly (P<0.05) suppressed
the pruritus on the face, neck, ears and dorsal skin than inbred NC/Nga mice. However, the change of IgE and IFN- y
from the spleen cell of NC/Nga mice was not significantly different between the oral intake of GSS extract group and
of saline intaked control group. Summary and Conclusion: This study demons trates that Ziyang-go have the equal
anti-pruritus effect to steroid ointment and GSS extract have the notable immunoclogic activity on inflammatory in vivo
and in vitro model. Advanced experiment of this study will be required for more reliable information about the correlation
between the lymphokine (i.e. IgE) and the anti-allergic effects of GSS.
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LEUE BEBY] Hslkd, SDA giFlel sltES AT &
compound48/800] 9Jg} BIDHA| ZO] Euly) Bl hlstamine EH]
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1. 52

AZE 220-250g9] Sprague-Dawley 317 £ 558
NC/Nga mouse& AHBBIHC) Al A2 2% 21-23C, §&
40-60%, 28 1241 HULE FA AlFch BEE 48 82
AEY oA 157U HBAI T A183191eH, 4EEES
Zt ot g 6PIZI 2 uiEsle s-EIAT

2. BIREE R 5o

BRI 3000 ml9) round flaskoll QFA} 204.1 g2
2000 ml} Z£E40] Wol BE WZEERIONA] 2417 S0 714,
HEsle] R£3F 89S rotary evaporatorollA] 2@t &3 =
AZBK 31 g9 AZIAAME BTk WEEE LZol, v
2} 250 gHS JIAE B AYFSES MYE SRAX
F2 3 g2 £85I WHERIC) Anaphylactic shockE Fuls}
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=0 857 FARGING. Compound 48/802 UFSEY AT
100 g&t 05 mg2 HE] Algdgol = BE4FA} SIRICh

Table 1. Contents of Gamisangryosamul-tang

BRP X 33 ES
i Rehmanniae Recens Radix 49
FASE Paeoniae Radix 49
=8 Angelica Gigantis Radix 29
= Cnidii Rhizoma 29
BHR Saposhnikoviae Radix 29
x5 Scutellariae Radix 49
1345 Cicadidae Periostracum 150
wE Mentae Herba 19
W Crataegi Fructus 4
L Oryza sativa 39
#’F Gardeniae Fructus 4g
% Platycodi Radix 49
&g g

Table 2. Contents of Ziyang-go

BEy 3 1 E3
KB Glauherite NapCa(SO4), 209
BWE Sepia esculenta 209
it Atractyodis Rhizoma 209
E18 Pellodendri Radix 209
1558 Arecae Semen 209
HE Glycyrrhizae Radix 109
R Rehmanniae Recens Radix 30g
4Bh Bos taurus domesticus 30g
e Oryza sativa 209
f- 343 Coptidis Rhizoma 10g
S Scutellariae Radix 109
HR Prunus sargentii 159
18 Selagineliae Herba 209
2IBE Leonuri Herba 209
e g Lycii Cortex Radicis 159
en 309

3. Sprague-Dawley ratollA] HITHAIZ Q] &3] AxQ} 51 AEM]
sz A St

Compound 48/800 2|t anaphylactic shockSat}? o))
st 7l Y ZALERY] thigh S8 LotHT) A5k UAISIHTE
1) BlYF MEY B oA 2

7W| Y FAMEES FojE compound 48/80 (lmg/ml)E =
ZFAKSI7] 24, 12 2 1A17 "ol 242 134 BZAFARIR o,
compound 48/80 FA} 158 A3 & EEE FF ©T7HOE &
A3 7, 5 SYHE ANGIHTE S Bl HEES F
dsld 108 1ud & it AFE oiick MFT AgoHe 5
2= B £A8 & 0.25% toluidine blueZ @A & HQl3lo]
BB a2 4] Ag4uhg, tiETEE compound48/

809te, AETE JWIYEAIER(103mg/100g)e SLFAL o
Zoll compound48/80E EZ FASIKCE
2) Histamine &2] QA 2

7Y EAREEE E4FAR ¥ compound48/80S

injection3IRICE 152 ZEo] MBSl EDTA tubed] L
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900g, 4CollA] centrifugedlct. dZTHE H2igh t}3 ELISA
kit(BECKMAN culture company)& 0]&85}] histamineS & &F
Sigict. 482 u|nh M29 €ngl odx gHE Yordr| 9
o AETy SYsHA Itk

4. NC/Nga mouse' Yol 4] scratching behavior®} skin score #&t
8F AFE dul sFolA A9 olEn DREAEM FARSH

YEALZHO e dotEr] flslo] AEsdnh dis 4F
647 ool AF wgron] Jo|YFAIEHEE TR
st dY2 SF/4 05 mig 27 Fodll uEzEe
steroid HIE HIE & SR/ 05 mlg FT FAsIpen, Al
YuE 251 S/ 05 mg FF Fojd o, ANYILE &

EohL 7Y AR E BT RS 228 BRI

1) Behavior'® &}

115 Z3 2 65 ¢ 2} TollA] mousert 208 Fot iz
Fe AFLE LFYol U #EBlA 7IEFATHY, ®e
191 HMQJskRrt)

2) Skin score'® &&

Skin dryness, eruption, erosion T & ear, face, head and
backojlA] scoreE 71E3IUTt ol Hal ;e ALE 04, of
T AT ORE sd0] As 45 1E, 7 B 1/38
7t 3R 40l e BRE 28, & 29lo) 2/38 T
B SH0] A ZJ2E 3MORE slo] 1F A & 6F U
B8l

3) Clinical feature in Nc¢/Nga mouse #&

165789 NC/Nga mouseE R Z digital cameraZ &¢
glo] 4, gE o €O R E BEBINCL

b i
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5. NC/Nga mouseol|4} Lymphokine =51
1) Spleen cell 22]

17789l NC/Nga mouseollA] spleenE w®Wjo] glass
homogenizerZ spleenZ FEZ{AI7] &, 2000 rpm, 4T, 1087+ ¥
A8 sI¥ck 4EAE Helal pelletE ammonium chloride-
sodium bicarbonate buffer2 HETE RMASIACE CellS 4]
£2]( 2000 rpm, 4T, 102)5}1, il spleen cellS culture
medium@Z 3¥# washing3l®It). Culture medium 10%
FBS(fetal bovine serum)’} &MFR RPMI-1640, L-glutamine(
2mmol/L), B -mercaptoethanol(0.05mmol/L), penicillin( 100U/
ml) , streptomycin( 100U/ ml)& AMZEIACH

2) Lymphokine(IL-4, IL-5, IFN-y) £

Spleen cell(2x10%E 24 well plateo] anti-CD3(1ug/ml) +
anti-CD28(1ug/ml)a} 220} @2 F 48A|7} incubation(5% CO,
37°C)8t &, 0] mediumE 2-site ELISA kit( Pharmingen)E 0|8
8l IL4, ILS, IFN-y & HZSICH

6. Raw 264.7 macrophage cello|A] cytokine®} &4
HEuiga B rim B EAEEe] g8 Yotdr] Y3
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Raw 264.7 macrophage cell€ AlZ3IT} HAKES Raw 264.7
macrophage cell?} BiQFSF &, )RS lipopolysaccharide
(LPS)ZE stimulation$} I, hydrocortisoneE AXg|gt & LPSE
stimulation §t T, ZI|ABAIBYE HXet & LPSE
stimulationd} O & 2F31%C). Raw 264.7 macrophage cellS
10% FBS7} &/%¥ DMEM, penicillin (100U/ml), streptomycin
(100U/m)¥S AL23IHI 24 well plateo]] 2x10°S wjQSi
5% CO,, 37Coll A BHBIRAT
1) TNF-ga, IL-6 assay'®

2x10°%ellS Biersk overnight incubationglt & mediumE&
LoPFERE}. SHER stimulation 44)7F Holl 7R EAIEER Y
hydrocortisone”S FAEl § & LPS(100ng/ml)**®2 1|7}
&0 stimulationdFRATE stimulationd} cell®] mediumE& ELISA
kit (Biosource)E 0]83}0] assaydiirt.

7. et

ZF T SASEQ Aol ANOVAZ £45le] P<0.01
9 e BABLE FYHo] e REZ dlKct

4949

1. Sprague-Dawley rat9) B9} MEQ] BAAX &3

429 T BUEETE 265514.0%, compound
48/80712 MEI$H AR TFS 99.5+3.3%, 7 UFAIERS A
¢t & compound 48/80& AElgt #& 27.8+05%F VERL o
Z7ol Bloh F2ASK p < 0.01) E@AAF EHE BHCkFg 1, 2).

140 r

| .

60 |

Degranulation(%)

40

20

—

V"7

0 " iz

Z

Normal Control Sample
Group
Fig. 1. Effects of Gamisangryosamul-tang on the degranulation of
the mast cell from Sprague-dawley rat induced by compound 48/80.
Data are means and standard errors, Asterisks denote results significantly different
from the control group. %% p(0.01. Normal: trealed with saline. Controk treated

with compound 48/80. Sample: treated with Gamisangryosamul-Tang and
compound 48/80

2. Sprague-Dawley rat®] 819} Al 9] Histamine {2} A& &3}

HADES 71£264 nM, REFS 3831289 nM, 710j4 4}
2B AX) T2 1161+354 nME UER) thE ol HIgKd &
9|3} histamine 20} GAETH p < 0.01)E B o ¢ 70% &
T 9dHl FAE UERAAUCHFIg. 3).
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Fig. 2. Degranulation of mesenteric mast cells in Sprague-Dawley
rat. Original magnifications: x 100 (left columm), %200 (right column)
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Fig. 3. Effects of Gamisangryosamul-tang on the histamine release
from Sprague-dawley rat mast cell induced by compound 48/80.
Data are means and standard errors. Asterisks denote results significantly different
from control group. % p{0.01. Normal: treated with saline. Control. treated with
compound 48/80. Sample: treated with Gamisangryosamul-tang and compound
48/80.

3. NC/Nga mouse®] Behavior & 21}

30907} NC/Nga mouseQ] non-sterilew, steroid A& I 2¢
LE T2 & NYLE =23 79 deZuE vias) & 2
7, MYt steroid® TEF & AFYU He UHE F/US
A 4=7t 28R CHFig. 4). 1 o] FolL steroid9t A 571
gE5A oA vl FAE VERICH

250 - > - NC/Nga
— &~ Hydrocortison

—tr— Sample 1
—6— Sample 2

Scraching Behavior
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Date
Fig. 4. Effects of Ziyang-Go and Gamisangryosamul-tang on the
scratching behavior test in NC/Nga mouse. NC/Nga: non sterile
condition. Hydrocortison: rubbed steroid over the back. Sample 1. rubbed

Ziyang-Go over the back. Sample 2. administered Gamisangryosamul-Tang and
rubbed Ziyang-Go over the back.

4. NC/Nga mouse?] Skin score &4 Z1}

Non sterile conditionolA] ZA}2} mouse 0] 4.1%0.2,
steroidE XZi8t o] 4.3+0.1, AYAY AElF Fo] 3.2+02,
WA BAIEE N NENE Held 2ol 324022 non-sterile
T3t steroid 2 T RAF A7} B8 2iH, X TEFT}
ALLE TESIL 7MIASAIERE Fo$H 8 iR Tl bl
o SRAEE A7t FAL( p <0.01) JA 2A URITHFig. 5).
e AL 273 AGLE TESHL 7B AE"ETS
Faofel 70] steroidiHEE 9 25% H 9 R4 EME VERAITE

5 r
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Fig. 5. Effects of Ziyang-Go and Gamisangryosamul-tang on clinical
score of skin symptoms in the NG/Nga mouse. Data are means and
standard deviations. Asterisks denote results significantly different from control
group. W p<0.01. Normal: non sterile condition. Steroid: rubbed steroid over the
back. Ziyang: rubhed Ziyang-Go over the back. Sample: administered
Gamisangryosamul-tang and rubbed Ziyang-Go over the back

5. Clinical feature in NC/Nga mouse

NC/Nga mouse®] £J74} F|E4ENE non-sterile B}
steroid@0] FX LS RAE RIGIKCHFig. 6). SteroidTS
steroid & M2ldl & & 4FY e F2 FIE BERAW, Al
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o) Fmees g@R Z43 @50] T Hol F4HEHUC. g
WA ZAIZEY ALYLE Xeld &2 non-sterile condition
T steroid® I BIWEINE wh ©R), BE, @7 Fio| Hol &
3 Ae Belg & U

Fig. 6. Clinical feature of NC/Nga mouse after 15 weeks. NC: Non
sterile condition. OT1: rubbed steroid over the back. OT2: rubbed Ziyang-Go over the
back. OT3: administered Gamisangryosamul-Tang and rubbed Ziyang-Go over the back

6. Lymphokine assay

Spleen cellojA]9] lymphokineQtS HEFsH 23 #A} of
BN o, EAGHH O 2 JletE the} FAT &
& ARACt

o
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fil
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7. Raw 264.7 macrophage cell®] IL-6, TNF-¢ 2@

Raw 264.7 macrophage cell ol LPS (100ng/ml)E Xz} £
pro-inflammatory factor®l IL-6 ] w5 o] 7B FAIEE
o] olAl= FE2 ELISAE EFTF Zi, FehZol 11.9+09
pg/ml, LPSE AzZig} T+0] 66.5+4.7 pg/ml, hydrocortisoneS
Melgh o] 451+28 pg/ml, JWMYRAIERE AT £
418+3.6 pg/miCE VEhITHFig. 7).
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Fig. 7. Effects of Gamisangryosamul-Tang on interleukine(lL)-6 in

Raw 264.7 cell. Data are means and standard deviations. Asterisks denote
result significanily different from control group. % p<0.01. Nori normal. LPS:
treated with lipopolysaccharide only. Hydroco: treated with LPS + hydrocortisone.
Sample: treated with LPS + Gamisangryosamui-tang
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o] Aol W2H @SHESo| Bk IL-60] Thalod 7]
AFTAIEYO] iRl HIBl oF 37% 24T E58 BoH,
hydrocortisoneol] Bl3) 7.5%9 E5& EXTE Raw 264.7 cell o
LPS (100ng/ml) A2} & pro-inflammatory factor@! TNF-a 9]
w3 Fol 78 EAEYoOl vixls Sge ELISAZ S8t
A, &4rol 14821200 pg/ml, LPSE Al To] 321.2+
7.3 pg/ml, hydrocortisone€ Ael|$ 70} 185.7£10.3 pg/ml, 7}
D EAIZEE Aelst T8 495554 pg/mISE LIERITHFig.
8). o] Z1o) W=2Y AZSo] BAsk= TNF-aoll sl 7}
D FAIEEO] Rl H|5K 84.6%9] R4% B5S B2
™, hydrocortisoneo]l H]3} 73.3%9 248 G52 Bl

350

250 +
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TNF-a (pg/ml)
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Fig. 8. Effects of Gamisangryosamul-tang on tumor necrosis
factor(TNF)- « in Raw 264.7 cell. Data are means and standard deviations
Asterisks denote result significantly ditferent from control group. % p(0.01. Nor:
normal. LPS: treated with lipopolysaccharide, Hydroco: treated with LPS +
hydrocortisone, Sample: treated with LPS + Gamisangryosamul-tang
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OlED] mREHEO| Wele IgE $4 T 515Ra0) oglol £238 3
82 k= cytokined} S51E mHME B¢ Al 28 TMZSY B
2 2519} u)n} A9 4o 23 Holgks Bart YR
olz] Fekdt wolze whsid A L. olg3 TRy X
9 g&olA IgEY Z7i7} BARIETE £7150] YUtke B}
Vom0 g s HAE Zago] Y, olo Wt AE
HAS Ygushs T AE U I ofg9 o]4o] olEx] 3R
e 7)do 583 HEg st st Yo PP T g=y
% helper T M ZQ] CD4+ T M E:= Thi MER} Th2 E2 &
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MERARYES MR HERQ olEMIRE &4 U IHE Gl vlXE g8

TNF-¢ 50], Th2 MZTolds L4, IL5 L9, IL-10E9

cytokineo] E28]E T} Thizd TR EE ASZERE S slof molH
e RAsked IL4s Thl AZ9) gge AA6l, IFN-7 &
Th2 Az 9] Y158 dAFsict. 2Lt oles] T2 ExloiiE

OlE T MEEY EXy} EFHE3IA IFN-7 7t ZAaEe X
IL-47} &7k AL duddol wet o] 71HE 2AR 3l
OlEX HEY RFE AsH XNFAH 4T o] YalA L Uct
AR ZT AFo) BN in vitrool A} OFET) WRHES X
5k7] 913 ZX O F macrophaget} bronchial cellojl cytokineo]
L} steroid & S48} 8- T} spleenol]A] cellE A1 isolationd}
of okE9 FHE UolHE A4S F2 dolal Jrt Edl a2
oll €247 allergic mouse L& Q! NC/Nga mouseZ Y £&
o] tigt otEn TRYEH|E Yok HA o] FEHo|
histamine S)& 9&6}1L dermatitis, scratching behavior, IgE,
L4, 11138 AFSkE hH IFN-y dle 8 7XA S A
o} B IEIACFY. NC/Nga micel= A12}] olE3) m|HAYS o7
31 Q1% H2 S8 ZuE” 19573 1haok thske) Dr. Kondo
o 93 Feog 3T inbred miceo|T?. Specific pathogen
free(SPR)EROIM= 2148 YEIE FAIGIAIRH non-sterile(NS)
HeRollA = 8F Frol &R0l 4AUL, 175 o 2E, &
g, B, 1R, B SUE0] F9 §, &, 7, g2 UEhITL
B Q17 o3 FEHIAN BEEE AR vHEIAIZ skin
lesionofl= CD4+ T cell infiltration 2 macrophage, eosinophil,
mast cello] WHARLY. [gEE 85 RE 2238] E71510 16-18F
ol IgEQ] =T} 2 Tol ol™, E718 IgEE B cell, CD40
ligand, interleukine-49] sensitivityE & 7}IA17ICt dHH [gGE 12
A Ertg @8 7AIA e gherh NC/Nga miceol 4] 9]
5452 hyperkeratosis, acanthosis(ZI]H]%), parakeratosisZ
AV OlEX| FRE BAWIAAM BEEE lichenifield S413}
SARBICE?. 181B. 8 NC/Nga micel= OFED) T2 o] thdh X
SAE sl AoM £2 S8 HEE & ¢9d ot

A o] o2 FEAE A F] floia F4EQ] A
2OIZ ABE L UK, tiREQ| SAELS o] AH 2O
Zoll ok BHEGIA] Bélal U 20, StekzEdl tish o3 )]
@9 X5 AT obFl YEdA JA E2 AdFolrt & A4
anaphylaxis& ¥97)7] ¢8f A}83} compound 48/802 P-
meth-oxy-N-methylphenethylamine9} X82A}2FS] polymerZ 1}
TS| €IS REdke QAN 7HET 7Ha Bl AREEE
A EA HIWA 20 MEZANE ZE0129 FUE /KA
vasoactive amineE {el5l= EZ0olC}. Compound 48/80Z
anaphylactic shockE Y S7] Sprague-Dawley ratol|A] B|THA 3
o guligd sl2E FEl9A FEE ERGE 2 SUES
HAEIgr 0] compound48/800] 9$t anaphylactic shockE &
Mele A4S ERICE ol vl gAIEEo] vigid 29 &
7} vasoactive amine®) B21E AAEHE QIAA thAFYE ¥
HAF)ALL = cromalyn sodium3} aminophylline®} 2}&714
3} Zo) vinkdE 9l M zutol 2HEale] &Y MEIN [FYS
&ixl, phosphodiesterase®] ZHgol #o{dlo] BT E AZ 2N

9l cAMP7} E71=0) BIRMIZS) ©iRlo] GAEls ACE &
@%1._/}43)44)‘

In vivoolld] 71| BALBE AQLY FHE Yohdy]
i A48 52 Y9l NC/Nga mouse= 11F Zoll &X11}
0] UEh} ol BE] 119 SFEES AFEEINITE 3093}
IQLE 78 TX IR 78 & 6 & /AR AEHE
T4 o5l AHZOIEAEY IRENS vn dEet 23,
71N RAEHO] D7 @ENEAFol /FASHA EAT AR
o, §7] SA gl YA Aie ~HE0IE A TREL
S} HI&$ £E9 858 UERIRICE E£3F miRE S g o
A} Z1E B non-sterile condition* 2} steroidw*0] 1734}
TRYeN7E FR 2 AE EHAF 4 ATt SteroidT 2 steroid
E Aeldl & £ 4FY 5w £2 80E BN Alglo] F
s g ZH3 9450 ¢ ol F4EAct. vhH shokg
E Ag)3} 7+ non-sterile conditionT, steroid ¥} Hl WEIR S
R, HE, @R S¢0] Bo| &3l Ag I ¢ AUk
ol ZMEAEEI AUt steroid 2Tt OFET] TR
o ZaHEYE AJASIEE NC/Nga mices  Th2-specific
chemokines %! cytokine YBE FMUYOE gt Tt
spleen cellolA]9] Iymphokine®] HaH= HXPL LT 4591,
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TNF- ¢ 2 inflammatory functiondll FQ3} S7/MAIEA], in
vivoollA] tumor necrosis& Y27|IL in vitrool Al cytolytic
activityE R} FC). Interleukin 6 (IL-6)= acute phase reaction,
immune response, nerve cell function Soll TIUF HEE Fh=
cytokine@EA], T}E cytokineo|L} lipopolysaccharides(LPS),
antigenic stimulationoll 9l5] &7}gr}. Raw 264.7 macrophage
cell o) LPS(100ng/ml) ME] % pro-inflammatory factor@} IL-6
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anti-inflammatory chemical®! hydrocortisone 2Tt R&3HH 7
AHRJAct. ol §ekiZ} inflammatory and immunological
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