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The Effects of the Anti-inflammation and
Auto-immune System in Mouse by Danchisoyo-san

Jhee Wan Han, Seong Nim Han', Seong Gyu Ko*

Department of Circulatory Internal Medicine, College of Oriental Medicine, Sangji University, 1. Hanseong Medical Clinic

This experiment is carried out for test whether the addition temperament drugs of Danchisoyo-san(fHEiti&#%)
have an anti-inflammatory effect and have suppression effect on immunocyte in the state of inflammation which induced
by carageenan and zymosan. The freezing lyophilization powder which were extracted from Danchisoyo-san divided low
dose group(200mg/kg-DSL) and high dose group(500mg/kg-DSH) and after melting in water, it was orally administered
to the mouse. Compared with inflammation induced group which were induced by triggering-inflammation reagent
carageenan and zymosan and normal contrast group, we measured the edema decrement effect, macrophage and
spleen cell activation. 1. Danchisoyo-san has suppress inflammatory reaction induced by carrageenan. 2.
Danchisoyo-san has suppress increasing activation of abdominal cavity macrophage cell in the carrageenan induced
inflammation. 3. Danchisoyo-san has suppress increasing activation of spleen cell in the carrageenan induced
inflammation. 4. Danchisoyo-san has suppress increasing activation of abdominal cavity macrophage in the zymosan
induced inflammation. 5. Danchisoyo-san has suppress increasing activation of spleen cell in the zymosan induced
inflammation. Based on the above result, Danchisoyo-san was improved its suppression effect to the inflammatory
reaction through the suppression of spleen cell and macrophage activation. So we concluded that Danchisoyo-san is
prospected as a anti-inflammatory agent to cure inflammation.
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Table 1. Prescription of Danchisoyo-san

Herbs Scientific Name Dose
¥ §(Angelicae Gigantis Radix) Angelica gigas NAKAI, 69
£:45(Bupleuri Radix) Bupleurum falcatum L. 59
B 5 8(Paeoniae Rad) Paeonia lactiflora PALLAS 50
Bitt(Atractylodis Rhizoma Alba)  Atractylodes japonica KOIDZUM 59
Bk % (Poria) Poria cocos WOLF 50
#A K (Moutan Cortex Radicis) Paeonia suffruticosa ANDR. 39
& (Gardeniae Fructus) Gardenia jasminoides ELLIS 39
H#(Glycyrrhizae Radix) Glycyrrhiza glabra L. 29
@5 (Mentae Herba) Mentha arvensis L. var. 29

piperascens MALINV.

4 M(Zingiberis Rhizoma Recens)  Zingiber officinale ROSCOE 29

2. 49 82

4-5 FYO| ICR u}R2(3, 20-255)8 LEEE IFA S
HESEAE)ERE FFuol 347 Ad 3o HSAR]
F AHESICE AR A2 AEEY dd 28 A7k o 4]
REl A 7A7HA] 12 ABLE ZESIRNCH HU 2 18
2BCE FABINCE AFRE FIRAE LA (HAADE A
L Fee £EES AI8IF e A1RS g4 AT
230 (=2

3. dAZEA

oxy 28 Bzl 584 2000mlE 75k 4A17F o4t B8]
ZE3NCE REXE AHSIH SHSHL, T EEUXS TS
WA o] HESIGC) AEEE0 RAAldls Adelilgsa H
g9E =9 AIS3INACt

4. Carrageenan /% G50l thdt G&

DS ZENE 500mg/ke, 200ng/ke L8 212 AT FEoi9)
oS 1 Al Foll YelAlg4ol =@ 1% carrageenan¥ S
mouse HTIZ] wHltol 0.04 me4 FATIHCE 1R Foll B
Z77](Plethysmometer, UGO BASILE, Co. Italy)& ©1&
o 8Hg TN REFH REME i s
ER2317] Y5l M-S carrageenanQ B REES 7S mouse
ol thA] 3¢, 6 A & & carrageenanE FARSlY RIEE
ARAIZACE UK O & caragenan FAFSE TS 24A]7F Fof
0220 BZOZHE tAMZE G, HFSERE] Y
HAHNIZE AMZsi Aol AHESINNE AE Fos EF8
8495 24 A7 ZRE] iR F0E SFFE, AERA T E
A2 E ZtZt 500mg/ kg(DSH), 200mg/kg(DSL)E mied 13|14 &
£E o7 Bt

oL o

5. Zymosan Rt ¥F
MouseE ether= DIHAI] & 5mQl HHE &7|E€ niA
9 & 29 ulslll Fo5Ict 3¢ Foll tiA] HHEE &7 3
£ TSIt THA] 3 Foll A E delalgsol 1%(w/v)
EEE =Q] zymosan 0.3mE FIBIICE Zymosan Fof 484]
I Zoll A& €22 JUAY F nIRAY BEZOZRE] tii
AEZE AU, HIBLERE H|FAZE MRl ol ALS
IBRCk A RFoHE @& FUt 244 FRE iEZE
BRT;E, AERATE AISE 242 500 me/ke(DSH), 200mg/
kg(DSLYE tig 1314 4R o2 BosIirt
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6. Mouse®] Macrophage &4slol| tigh M

il Alzel 83l 9RE Lotdr] 9 ¥
macrophage Z2E] 2H] %+ acid phosphatase®} 4 &85}
rt. CarrageenanC Z HEE Fet$t mouseof pAICE ¢
£ FUATIA 24417 Foll njRL9] BZOERE thAME
Z RAxsld Aol ARRSISE O, zymosan2 E Fulsh €5
9] Aol IX|BtOE zymosan BB Y TS, 48X &
of A9 BZOZLE AMEE A ASI JE AHES)
Rk olF RZFG EkS] 71€3lH, VIRAE FE ETHCE
X|AM1713L PBS 8% SmE HZulol T8I 7R3 A SIS
T FAVIZ SZAZE 28] 915 F0iitt 53 AZE
1500 rpmollA) 587} 33] ¢4 A& £ tissue culture dishol]
1x cells/mi0] ETE 718} th2 37C, 5% CO2 HiQE7 1004 2417}
e} & plateo] RAEA] gI2 ME= PBS 8UCE AHHGIA
RAGIEL 22 A M ETRE F3I%C). Acid phosphatase &
A ZF A7olA & thalMEo 0.1% Triton X-100& 10044
£ 7}8t t1g 0.02 M p-nitrophenyl phosphatase/ 0.1 M citrate
buffer (pH 5.002 0.5m¢ 7I8} 37T , 5% COz w70 1417
HhSA1Z] F 1500rpmoilA] 527 A EE] & G2 AaH 4T
4Joll4] 0.2M borate buffer (pH 9.8) ImA & 7151 BbsE 52
A7l & 405nmoilA] HEZEE FFHIIRCH ANz EH52

& 4lol wel A4kttt

Acid phosphatase activity (p-nitrophenyl phosphatase x
mol, 10° macrophage/60 mins) = 1.15x0.D. at 405 nm

Aok 3l ziFE PBS 8% (pH 7.2) , 0.02M p-nitrophenyl
phosphate/ 0.1M citrate buffer (pH 5.0)% 0.1M citrate acid¢}
0.IM sodium citrateZ ¥ 1:1.5 (v/v)E E&6K] pH 5028 &
A%t & p-nitrophenyl phosphate (Sigma Chemical Co. , US.A)
Z 0.02M T E 71515 2m, 0.2M borate buffer (pH 9.8)=
0.2M sodium borateoll 0.2M NaOHE 73 pH 9882 ZHGIR
o, 10% FBS &7} RPMI 1640 M| E v & uiXl= RPMI 1640
10.4 g(Gibco BRL Co. , US.A) , NaHCO; 2g& 3 X} &/, 14
ol =01 & pH 728 ZA3SIIL penicillin-stretomycin-amphotericin
B( Sigma Chemical Co. , US.A)E 1mt 71513 pH 728 ZF3$}
g o3 B ARBE wW 56Toll4] 30237 BEY 3]
) FBS (Gibco BRL Co. , US.A)E 10% HIEE 71511, tissue
culture 12 well multiplate (Corning Costar Co., U.S.A)Q} tissue
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culture dish (Comning Costar Co. , US.AYE AI83ICh

7. Mous9] Splenocyte &d3loll tigl ZHg

Alok 9 xiF = 10% FBS ZH7F RPMI 1640 M wHEE ul
X, tissue culture 12 well multiplate (Corning Costar Co.,
US.A), PBS 8%, 0.83 ammonium cloride , glass dish , 200m
mesh& AMBIIH O, BIZ A 29 42 MEERH wsle
alkaline phosphotase®] 84 & ALP-K Kit A} A|2k& AMESH
o HZoIct. &, ARE 58 vifAE 719 480 S
SHl AF BFHCR RARIFIA v)ag FEe &, T8
glass dishollA] Z2 ZA ZRiC) 200 meshE 01835k 24451
o A2 HE E/]YE 1000 rpmoilA] 10 £ 23] & AYE
218 & AJENS WE)d, 0.83% ammonium chloride 5mE 7}
Bl 37C, 5% CO; vhekriollA] 5271 vHSIRLE AHEF7} A
AE AE 23UE TIA] 1000 rpmoilA] 10274 23] A -2EiTH
&, culture dishol] @il 37T, 5% CO; sBi7|ollA] 117} vl Y5}
o] BLAME macrophageE AASIGCE 45 (1x cells/nl)E 12
well plated]] wellg 1m¢¥ BF3813, 37T, 5% CO; siFrlolA
48 AJZF uHQFSH 2000 rpmoliA] 10 £7F A Bl 4EHS
HHACL &2 ME FHE 50u0l 718N 2neE 710 & 37T &
ZolA 1587 HIZAIY thE, Y 2w S Vistil 108 oly

WAIG & 500nmoilA] EHEE EFBIACE

8. EAAE
E7 % Student's t-testol] Q13| AzlEIET)

z|

1. Carageenan R &S0l Dl S
R FoME BEOZ ols) 71 w 80| 4.02 + 158 1
01T} LR 4QAE REE 500mg/ kg FoIT ZDSH)OME BE
o Q) E/IE & 820] 3401114 ;o E ot Z4EINCH,
200mg/ kg2 Foig} PHDSL)oAE 3.60+1.14 pb OIRCHFig. 1).
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Edema Volume(ul)

Control GSH GSL

Fig. 1. Effect of Danchisoyo-san(DS) on Carageenan induced
Edema. Each result represents mean and standard deviation. Control :
carageenan induced edema. DSH : carageenan induced edema + DS(500ms/ ke,
p.0.). DSL : carageenan induced edema + DS(200mg/kg, p.0.). *P<0.05

2. Carageenan F= @E0lA] thaldZ &E 30 piAle B

ALY HEFQ &S Acid phosphatase activity (p-nitro-
phenylphosphate ¢ mol/ 106macrophage/ 60mins) &dol 236
* 038 0]9lCm, carageenan FEHEE HZTY AP 248 £
0440]2T} THAI4AQAHDS) REES 500mg/keS F0i3H Z(DSH)
oA J& XM ZY 42 20240122 G OR ZAs}
KoM, 200mg/ke& F8H T(DSL)IME 233 + 02201t
(Fig. 2).

ACP Activity
N

Normat Control DSH osL

Fig. 2. Effect of Danchisoyo-san(DS) on Acid Phosphatase Activity
from Macrophage in Carageenan induced Edema. Each result
represents mean and standard deviation. Acid phosphatase activity: p-nitrophenol
umol/10° cells/60 min. Normal : normal group. Control : carageenan induced
edema. DSH : carageenan induced edema+ DS(500mg/ ke, p.0.). DSL : carageenan
induced edema+ DS(200mg/ke, p.0.). *pC0.05 vs control by Student's t-test

ALP Activity

T v 3 T
Normal Control DSH DsL

Fig. 3. Effect of Danchisoyo-san(DS) on Alkaline Phosphatase
Activity from Splenocyte in Carageenan induced Edema. Each result
represents mean and standard deviation. Normal : normal group. Control :
carageenan induced edema. DSH : carageenan induced edema + DS(500mg/ ke,
p.0.). DSL : carageenan induced edema + DS(200mg/ke, p.0.). *p{0.01 vs control
by Student's t-test. *p<0.05.

3. Carageenan 35 HEoA] HIFAZE Mol bl gt
HY 23 2SS HIZMEY alkaline phosphatase
activity(p-nitrophenylphosphate # mol/ IOGmacrophage/ 60mins)
4ol 056 = 016 0] 2SH, carageenan FEES HEZY
£ 076 * 0.082 FHQ H37t YA SR AQ4HDS) &
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£ 500ne/ ke F0I3 FOSHOIM @2 iAHES) gue
053 £ 0.010]R2H, 200mg/ kg2 Fer TDSL)IA = 0.71 £
014F FBEUHZRTOl gk A ZABIUCHFig. 3).

4. Zymosan & FEA Az &40l nAle

B HEFZY AL Acid phosphatase activity (p-nitro-
phenylphosphate  » mol/10°macrophage/60mins) &#30] 1.97
+ 0.31 0] CH, zymosan R P E HEFS] F2 250 + 039
O g Fuaol nlal &7kt TR AQ4AHDS) FEE 500me/
ke FoIE Z(DSH)olA P2 tlAMZY] E42 191 + 039
gadxza vis) FIAHLE AAIHCH, 200mg/ keE Fo
Bt HDSL)olAE 210 £ 0208 LiERRO], EBHE T s
RS TAE UERNACHFig. 4).

ACP Activity
N
—
—
-

Normal Control DSH osL

Fig. 4. Effect of Danchisoyo-san{DS) on Acid Phosphatase Activity
from Macrophage in Zymosan induced Edema. Each result represents
mean and standard deviation. Acid phosphatase activity: p-nitrophenol umol/ 106
cells/60 min. Normal : normal group. Control : zymosan Induced edema. DSH :
zymosan induced edema + DS(500mg/kg, p.0.). DSH : zymosan induced edema
+ DS5(200me/ ke, p.0.). *p<001 vs control by Student's t-test

o
@

ALP Activity
o
o
b

0.4 4

T T T
Normal Control DSH DsL

Fig. 5. Effects of Danchisoyo-san(DS) on Alkaline Phosphatase
Activity from Splenocyte in Zymosan induced Edema. Each result
represents mean and standard deviation. Normal : normal group. Control :
zymosan induced edema. DSH : zymosan induced edema + DS(500me/ke, p.0.).
DSL : zymosan induced edema + DS(200mg/ke, p.0.). *p(0.05 vs control by
Student’s t-test

5. Zymosan R A5 HIZME Holl vlXe FF
i} 70| AS alkaline phosphatase (p-nitrophenylphosphate

M 2ol Dzl &

#mol/10°macrophage/60mins) #4o] 0.64 + 0.08 o] O,

zymosan L EE RTS A 071 £ 0.08CF Fawo vl

3l B7BIAcE UR2~Q4HDS) REE 500mg/keS TS T

(DSH)oll A A2 v|FMEY alkaline phosphatase #42 0.64

* 0082 FEE ol v FAH2E ZAGIH O, 200me/

ke FAgE FDSL)AAE 069 £ 01082 FStHx ol HIdh
FYHoE ZAAGIAThFig. 5).

6. tHAAIE gioll el AEEe) gt

79 HF Acid phosphatase activity (p-nitrophenyl-
phosphate z mol/10°macrophage/60mins) &4J0] 1.39 + 0.13
OIRNCH, YAALGANDS) FEE 500ug/mtS A2ier (DSH)
9 AN ES} 4 131 + 0.0401A.0m, 200u/ S Ml st
T(DSL)ofAE 129 £ 0282 FHakzol vlsl |F9HQA zlol7t
URATHFig. 6.).

ACP Activity

T T T
Controt DSH DsL

Fig. 6. Effect of Danchisoyo-san(DS) on Acid Phosphatase Activity
from Macrophage in vitro. Each results represents mean and standard
deviation. Acid phosphatase activity : p-nitrophenol umol/ 10° celis/60 min. Control
- vehicle. DSH : DS 500ue/ml. DSL : DS 200/ ml.
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A AESIA T717E ol BUE S REDTH AA16] AIZBHER)
E= FEAYA AZBIHEE A717 B9 A4EE BHAE
ol A&dl, xlolE= BEd] A7V Figz1749] zlolzo] oRth
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o) ukZoln, YT, a7 So| FE0| HE gF5ue0]
T} Q1019) £Fol O3 A9 (HEE)E AUt shsTel ZolA
FHEE o7l Aol HEOIAT oL} Ugf(Hansen's
bacillus)9] ZgolxE hEE To] FAE Vehdth F4Y
£9 SHRKE HERAoIAY @t shzt wasHA)
ARG W B S YD, QuIHOT iR, B BE % U
HEEERO CIZIN RS RIES) SUl fEROIZHT 81, WA
) W e DAERES iRl 98 Ao, ERS mES BB
B S0l O3} AR AMERSY BHio] 95k, SE9 ¢
3}

hei

12 2MIEHA) QAT LA thE A& 2] el fE
SHEZ219) AFATo] Ot ACE B YO, Hagmke
ol 98t Hog Bl Ut KiEclA Lok Hgeteg)
MRS, AZTHE HE, 3815 oA, d=@ =
A9 o8 EOF HYE 4 Urt 24 NEHES AE
QAIE g, MEHKE U MRS 571 mESEY 24,
meEH =340 £71, AmKRY WA % §59 A2 U
ERn, AEHE0 HES A 48, ARLE EKARR

o dl o BE

N
ol
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i)

)

[0)

=

b
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o
o

%, W YHE Az YE, Amik 758 Sol Utk
RIEY SIBH MM ZE mEEtollR, MEEAIHEER
(&AA, kinin#, @9 &1Al), arachidonic acidfRHY
(prostagladin and leukotrienes), Z}01AE HE, AAFUFE]
7), oliig s} SEIMEOE 2Q1AKER, cytokines ol AT,
ol @ HEW Hxd W ThiA 9 itk 5Q35ith QA BE
7152 T Yui7ol oo Mt st B Qulol o8 tamit
g O Z E9FEH, thA 4 E (Macrophage) = HEY50] 28
Serg oh=tl, RS LERNA /IEAE St ole MER
ZLA19] B5E)H (Defense mechanism)OE Q3L LA
M Zk(polymorph) &< lysozomal enzyme0] £H|xlo] @O 4
S5/ MES MK B 52 SEZANRKE 2 2
& THH(debris)E2 th4) A E(macrophage)oll Sla &A%, #
2 ERE] MAPC?. Macrophagei&itoll 0| x| @Eiiol
B3 ATl UoiA == BEEME AEEO] Macrophaged)
ARMERA DIXE F8S, RVE AMlol ARNZY BAYS
FZol niXle G, #PVES AP BAs9 53E
e RIBIEt KfEtE #iEo] IS RER 7IF OB <BiE,
BHE>OAM S “SMERARIRZ b MATAT, RTEERR
REEMAET, R KBARLE HBARE JELISE ol
U5l ATk EJ <FR, BRGSO S “EEVBER FEH
NHERE # SemmkiEE KEWD SEmMEES HEgaR et gl
o AN ZE 718E UeL UTF?. ZRI<EEREHR>O
“IEREE AR EMRST RREER<gR>ol “ERFER
WAREFolzl 5l BBl = HRERH ER FR ERS
S ABDEEECE BRoI KRS 427)E HIRE A&t
59| MEAE ERAYTY. REE —) 3yl Higoln &K
ol EHdhs ETEA] BMSKE BRENSY SAEQ 4B
BES EESHH QA RLEHE TR, FFR, HR YA o
oAt} MRS FRg dodle HQAE A6k AR
A QIAIG ARG AP ARG S AZoA] e
gl slol Wl RS9 WALE Waln] RRA<EIHE>ol "}
ZHE HEWE" <BRBEE> "BRER AEE BAE%
BAolEIBI A8 ER7 EHAAH ARs A EHS
XOE #ASI FEERE YOUTL sl ERS R 4
MRS ABsIACY. RolT SMZRE AUsH: plYE,
59 oLt fnol 47 RLES 4 3 EolsH
2310 FiME THEY] IAFIAU AR Sol 98 ArE
Ag AASI 1 /NG ERS FR5he AR YR
2ol KERMEE WHsH: MYMERQ  chemical
mediator 1 £F 71 oS TS, R %0 wet 22 o
B ACE BIHI YEu®, 2 dfolAE carrageenang 7|
GH 2 A3t Carrageenang 7|BAZ ¢ W9 &4
E& "ell RdolM xRl RELE Qal SVl 2 &
Ho| 4.02:1.5840|1U 1L, FEEAR FEE 200ng/ ke
ot FOISIDSL)oA] RESE Qo E7H wEX 0] 3.60+1.14
@O)UCH, 500mg/kgS E=oidh F(0]5F DSH)oNAIE 3.441.14
WE Al Fo8 BEoA Gt JUT ES thalA
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FHERERKC] QSN HAMZ vIRlE S8

Z Y3l ol H4 EFY AP Acid phosphatase
activity &430] 2.36 + (.38 0|1 1, carageenan FLEE X
7O HR 248 + 044019 S DSLolA] A2 oAl Z9 g4
£ 233 + 022, DSHOJA & 202 + 0128 FAHOE 245t
ch BB E 843510 EHolM s B4 thETY 42 H|Z2A
9 alkaline phosphatase activity #4J0] 056 + 0.16 0|11,
carageenan 9% BE RTS AL 076 = 0.082 {F4HC!
H3l7E YAt DSHolA Q2 cialAZ9] &42 053 £ 010
olglem, DSLalAlE 0.71 + 0.14E gF thETol Hlgkd =+
QR OF AASINCE O)AS YrtEQ EFE YEjoA] HEE
8ol Boighs HAMEY S48 ArAlA, By Ba A
9 sisdol Utke AE duiskh £ TE 71EHY
zymosang 0|83 FTE GEUISIM A thalM Zol
Ut 8435 B35e AY URFY B2 Acid phosphatase
activity &4J0] 1.97 + 0.31 0|R] 1L, zymosan F & €E EF
9] B2 250 + 0.390F FTol visl &7H5isirt. DSHoA]
DL AN EY BH 2 1.91 + 0398 FEUE T H)F B
Hog zZa5lon, DSLAAE 210 + 0208 EEUE T
HIE S50 ZAart ULt vl ANE 48 SHAME H
A hEF9] AL alkaline phosphatase &4J0] 0.62 + 0.08 0]
%I, zymosan FEES iR HL 071 = 00802 F4
Foll HIgh E715I¥Tt ololl BidH DSHolA €& BIZAEY
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