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Effect of Kamidaebo-tang on Murine Peritoneal Macrophages

Jung Mo Song, Chan Ho Oh', June No So', Dae Keun Kim’, Jae Soon Eun®

Department of Oriental Medicine, 1 : College of Science and Technology, 2 - College of Pharmacy, Woosuk University

The purpose of this research was to investigate the effects of Kamidaebo-tang water extract (KDT) on murine
peritoneal macrophages. KDT (50 or 250 mg/kg) was administerd p.o. once a day for 7 days to mice. KDT increased
the production of tumor necrosis factor-a and nitric oxide from murine peritoneal macrophages, but decreased the
production of interleukin-1 8. Also, KDT enhanced the production of lucigenin chemiluminescence from peritoneal
macrophages. These results suggest that KDT enhances the non-specific immune response via increase of tumor
necrosis factor-a and nitric oxide and phagocytic activity from peritoneal macrophages.
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E20A] UK, % 20+3TC, &5 50+5%, dark/light 124)
7ol AslolA 1 5 ojy A Ao A7 & 4fl AL
siien, nHAIES BES ARAEHA HFEIEE Si¥c

2. Ao} & 71

Aflol AMg3 Al2t2  Dulbecco’s modified Eagle's
medium (DME), penicillin-streptomycin, Dulbecco’s phosphate
buffered saline (DPBS-A), lipopolysaccharide (LPS, 055:B5),
zymosan, 7 -interferon (7 -IFN, Huy -IFN), sulfanilamide,
lucigenin, N-naphthylethylenediamine - 2HCI2 Sigma Co.,
RPMI 1640, fetal bovine serum (FBS), trypsin2 Gibco Co.,
mouse TNF- ¢ immunoassay kit, mouse IL-14 immunoassay
kite= R&D Co., FITC-conjugated E. coli particle Molecular
Probes Co.ollAl TSI ARZSIRCH, 7IEF A2 cell
culture8 X 13 AlQ}S AIE3IC). A}27]FE culture flask
(Nunc), multi-well plate  (96-well, 24-well, Costar),
Microplate-Reader (Dynatech MR5000), CO: incubator (Vision
scientific  Co.),
luminometer (Berthold 96LP) &&

inverted  fluoromicroscope (Zeiss Co.)
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Table 1. Prescription of Kamidaebo-tang

BEH 4 B % g2 ()
B R Atractylodis Rhizoma Alba 8
=St Paeoniae Radix 8
BERA Longanae Arilius 6
R Angelicae gigantis Radix 6
N Ginseng Radix Alba 4

® H(ER) Astragali Radix 6
S 3 Cinnamomi Cortex Spissus 4
B K Aurantii nobilis Pericarpium 4

¥ ER) Glycyrrhizae Radix 4
BRE Hoelen Alba 4
£k Liriopis Tuber 4
HpE Rehmanniae Radix Vapratum 4
i b Eucommiae Cortex 4
- Phlomidis Radix 4
BB Amomi Semen 4
BE® Amomi cardamomi Fructus 4
w o Massa Medicata Fermentata 4
® ¥ Hordel Fructus Germiniatus 4
A%F Schizandrae Fructus 3
By R Ledebouriellae Radix 3
B A Polygalae Radix 2
ST Cyperi Rhizoma 6
5 H Zingiberis Rhizoma 8
A B Zizyphi Fructus 6
T
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o
=

4. Macrophages 22|
Macrophage2] £l KDT 50 % 250 mg/kg2 12 134
797 ATRAT F, OE 2o 428 mouse EZo 3%
thioglycollate 2 mlE FI5L, 8UR ZEEIEI TAA|T!
2, 570l cold PBS 10 mlE €o] BZMEE RGN &
St MEE 4TCollA] 1,300 rpm O Z 1027} QA 22511 RPMI
A2 23] AlH &, XZ 120 mm petri dishol] 2F3l CO,
incubatorofiA] HHQAIZ] L 2 A|7F ol BRI R 22 MEE A
Aot o}, BAIS macrophageE cell scraper® 2218l AMS
SIch wiXloi= 10% FBS9} penicillin-streptomycin (100
units/ml, 100 xg/m)E H715l ARSI

5. Cytokines &4

S5Ye HHOE macrophageE 225k 2 x 107 cells/ml
2 ZA3 THE, 96 well plateo] 200 xf ¥ BF¢ Z, 72 A7)
E9¢t CO, incubatorollA] BIYSISTE YA S ML) (2,500
rpm, 28, 4T) & TS, 489 50 wE ZFI6l] mouse
immunoassay kitE 0l838k] cytokinesE FHHJINCE F
sample 50 u£ol assay diluent 50 (& EBIEI 420l 2 A|1TH
=9t incubationdt & 43] MAHSIFCE A& & anti-mouse
cytokines conjugated concentrate 100 (& 7151 41204 2
A7} incubationd} £, 53} AA5}1L substrate solution 100 &
E88l 308 EQF 4204 HRFSITE Stop solution 100 xé
Z 7}510] 450 nmollA] microplate readerZ ST E £50 £,

e

Db

ulz] ZheSE Zakdol Qdl cytokines?] &FE ERISIGETE

6. £Z macrophageZ EE] nitric oxide &

SYTH WHOFE Eei¢ macrophageE 24 well plateo]]
wellgd 2 x 10° cells@ 253 % macrophageZ RE] 45=
nitric oxide(NO)S} 22 Griess 02 ZHEIAC}. 2 wellol
LPS 1 xg/mi9 7-IFN 25 units/mlS 715100 48 AIZF wHO
S Z, ik} 100 19} Griess A]2} (1 % sulfanilamide + 0.1 %
N-naphthylenediamine 2HC1 + 2.5 % HyPOy) 100 u1E 35}
] 96 well moduleol] 21, 37 CollA] 1027} B}X|5t & 570 nm
olA microplate-reader® EFZLE HHsI vlE) EAHE
NaNO&] Zalol oal NO9 58 ERIEIICE

7. 824} macrophageZHE] phagocytic activity 8

BYS g oz B8 macrophageE 2 x 10° cells/ml}
X|== DME (without phenol red, 0.34 g/L NaHCO;, 2.6 g/L
HEPES, pH 7.2)0ll EFAIA Agloll AH3I3CE Lucigenin £
9 MZE+ 10 ml9) DPBS-Ad] E3l8 ¥, ojm Ptk -20 T
o4 HAsHAA AME5IRTHstock solution). Lucigenin stock
solution2 AF23)7] Kol DME siX|ol] 1/102 3)Xi5l AL
8123}, Chemiluminescence £ S luminometerE 0| 28Ky 37
TollA] ZHsCIM?. 288 microplate(white)9] Z} wellol] &
HJ¥ macrophage HE3H 50 9} lucigenin 8 50 ¢ X
zymosan % 30 W& 3715l &S volumeo] 200 p7} HE
£33 &, 37 CollAl 1587 HAZIF T2, 58 HHLE 08 &

O} lucigenin chemiluminescence &2 ZAH 1Y)

8. BZ} macrophage®] ©41Z180l 9§} engulfment £5
FITC-conjugated E. coli particle€ HBSSol 1 mg/ml 52
GIEA|A sonificationgt & A}E51% Om, trypan bluet= citrate
buffer (pH 4.4)off 250 pg/ml EEZ Edl5l0 AMEBINCE 2el
©} macrophageE RPMI1640 HIA 2 1 x 10° cells/ml HEE &
Aol £, 100 wE 96 welloll 2F3}1 E. coli BEFNH 25 W& 7}
ol 1 AlZF S0t uieke) che uiYHE A ASAL extracellular
fluorescenceE AA|E7] d] trypan blue 100 pLE H715KA

inverted fluoromicroscope® &KLY,

9. EAXE)
RE A3 ZINES meantSEE UERIYIL EAXSE
Student's t-testE A5 p<0.055 71E0F F94 oEE Tt

HolArk

=LEE

1. BZ macrophageZHE] tumor necrosis factor-o 2] £ijol}
a7

A9 27} macrophageolA] BH|Zl= TNF-29 42
3714+102 pg/ml 0]12H, KDT 50 mg/kgS S T+

alx]

20
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4025+131 pg/mlE HEFF & Ao} g2, KDT 250
mg/kgS Soi3t F2 49781125 pg/ mlE EFol vldl 574
BIRCt (Table 2).

Table 2. Effect of Kamidaebo-tang (KDT) on the production of tumor
necrosis factor-a from murine peritoneal macrophages

Samples (n?(;)/skeq) Tumor necrosis factor-e (pg/ml)
Control - 37141102

KDT 50 402.5+13.1

KDT 250 4978+ 125

KDT G0 or 250 mg/kg) was administered po. once a day for 7 days, and then 3°/%
thioglycoliate was wnjected :p. at the 4h day. Pertoneal macrophages 2 x 10
cells/mh obtained after 2 h adherence period were cultwred for 72 h in RPMI1640
meda. The secretion of fumor necrosis factor-e  was determined W supernatants of
culiores with ELISA kit The data represents the mean=SE of 5 mice. *Significantly

diferent from control group (p(001).

2. 27} macrophageZHE] interleukin-149] Bulof] mjxli &34

MR L1829 U2 1259495 pg/ml 0], KDT
50 mg/kgS FOI3 T 1156186 pg/mlE AET I E Ajo|
7} 9 oLt KDT 250 mg/ kg2 T8t #2 95.9+7.8 pg/mlz
thx ol 8] 245kt (Table 3).

Table 3. Effect of KDT on the production of interleukin-18 from
murine peritoneal macrophages

Samples (ngffg) Interleukin-18 (pg/m)
Control - 1259295

KDT 50 1156486

KDT 250 $9+78"

KDT (50 or 250 mg/kg) was administered po once a day for 7 days. and then 3°/%
thioglycoliate was injected 4. at the 4th day. Pentoneal macrophages (2 x 10
calis/mi) obtaned afier 2 h adherence period were cultured for 72 h i RPMi1640
meda The secretion of nterleulsn-18  was determined 1n supernatants of cultures with
ELISA ki The data represents the mean+SE of 5 mice. *Signficantly different from

control group (p¢0.05).

3. 27} macrophageZRE] nitric oxide 2Hloll UlXlE A
D)7 79] macrophageoll LPSQH 7 -IFENE AZIGIA| %=
) nitric oxide (NO) 22 48 &|7} Foll 32£01 xM ol 2H,
LPSS} 7-IFNS A58 e W NO e 254+23 uME 57t
51%3C). KDT 50 mg/kgS Soi8l9S wh 306427 pME X
Z3l 8 zlo]7} YAoLt, KDT 250 mg/kgE FolsIxE Me
453+28 pMZ chETol Blal E7I5Iirt (Table 4).

Table 4. Effect of KDT on the production of nitric oxide from murine
peritoneal macrophages

Samples (n?;/sfg) Nitric oxide (¢ M)

Normal - 32+01

Control Saline 2564+23
KDT 50 306+2.7
KOT 250 453428

KDT (50 or 250 mg/kg) was administered p.o. once a day for 7 days, and then 3%
thoglycofiate was miected :p. at the 4th day. Pertoneal macrophages 2 X 1&
cells/mi) obtaned after 2 h adherence period were cullured for 48 h i the presence of
LPS and 7 -FN. The production of fitic oxde was determined with a Griess feagent.
The data represents the mean=SE of 5 mice. “Significantly different from controt group

(p(000%). Normak Non-treated LPS and ¥ -FN.

4. 27} macrophage®) phagocytic activityoll w]A1E &3t

ih
o
=
4y

Chemiluminescence(CL)2 phagocytosis7} ZIg=lE= &0t
A= oxygen radicalo] 18 wHUEH, lucigeninoll 23 S
HEE Ao e Yo’ KDT 50 mg/kge Soidt
macrophagesZ BE{ A4 EE CLY & haTT & &ol7t |
121}, KDT 250 mg/kgS S0i5kil £2|8H macrophagesolAd
WHEE CL 32 AR To) B8 7151t (Fig. 1). o KDT
250 mg/kgS $A] FITC-conjugated E. coli particle®] 2230
X5 E7HEE #FBI (Fig. 2).
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Fig. 1. Effect of KDT on lucigenin chemiluminescence in murine
peritoneal macrophages. KDT (50 or 250 mg/kg) was administered p.0. once
a day for 7 days. and then 3% thioglycollate was injected /p. at the 4th day.
Peritoneal macrophages (2 % 10° cells/mN obtained after 2 h adherence period
were cultured in DME media {(without phenol red) with opsonized zymosan. The
chemiluminescence was measured for 30 min. with luminometer. Each bar
represents the mean+SE of 5 mice. *Significantly different from control group

(pC0.001).

Fig. 2. Photomicrographs of the engulfment of FITC-conjugated E.
coli particles in peritoneal macrophages obtained from KDT-
administered mice. Photographs (taken at 200X magpnification) showing the
uptake of FITC-conjugated E. coli particles in normal (A) and KDT (250
mg/kg)-adminisiered mice (B). The macrophages were observed with an inverted

fluoromicroscope.
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HAYESE T B Blymphocyte?} HHAE Eo|XH
(specific immunity)l} macrophage7} HHAE H]S0]HH
{non-specific immunity) 2 & 2FECh & dEolA= 439
Aubkgol vixlE KDTY HISo0|HHEARIES FEg #HEFY]
A9, WF G B2 macrophageE EEIcld B 59 HIlE @
F519ch. KDTE 50 2 250 mg/kgE A7 E 212 o5k B
28} B2 macrophaegsZFE] tumor necrosis factor-a (TNF-
¢) ¥ interleukin-14 (IL-18)9) &S ZHs Z3} KDT 250
mg/kg F0iX] TNF-¢9 2 wiEo] visl SIS,
IL-189] &2 Zt48Ith Nitric oxide (NO)E caspase-1& &
A3l macrophagesZRE] IL-159] A4S Axsh), TNF-e
o= @& Fx om™, NOE T-lymphocyte7} 348K
cytokine2 FAS}1L in vivoo)Al T-lymphocyted] MHE £&
she QIR B ShAR ZEiA AR B Aflelde L1871 o
A Zol NOoj| gt ARI7HE ERIS] 5l NOYE &3
5193CE. 7 macrophagesZ2R2E1 NO 440l viXje= KDTY &
1o FESL A3, KDT 250 mg/kge FoiA] NO 4Ho) iz
818 £7151930}. ol KDT7} macrophagesZ25E NO 4
EQ810 1182 Y82 dAHS Aol obdrt FFILL,
AAISH 7182 & @t ojof St QR ERE o]0 I
kA HE AAE AigolE Y8l macrophages7t E43E o]
phagocytosis7l HZIEC) 0l8t phagocytosise=  polymorp-
honuclear leukocytesol A2 Jojtrt. Phagocytosis= HAHQI
FHolA] EQ6IATE HAXF HHAME e 5Q3ict 2
A$ollA] macrophages®] phagocytic activity® ZH5h=0
chemiluminescence® SH5lE WHE Ol&3INUL o] WY
212)= macrophages”} particleS phagocytedh= S0} oxygen
radical & WAsk=d], olull HAE oxygen radicaly} lucigeninol
412510 lucigenin chemiluminescenceE WHish= AE £8E
OZ# phagocytic activity?} J&EE RS Eelsk= Aol
Macrophage 2 2E] 4§45 chemiluminescence(CL)YE A3t
A3 KDT 250 mg/kgS 511 E2|8 macrophagesol 4] 4
HEle CL ol F7iKgrk ol KDTJF macrophagesl
phagocytic activityE Z7KXZE Qulgl= Aolth TNF&
phagocytic activityS &X15+1"™, NOE 84518 macrophages
o] pseudopodia HAHS AAGHE HOE ¢EH Yok B 4
oAl KDTE £35S W INF ¥ NO ¢k} 2% E7151
= 72, KDT7} macrophages®] phagocytic activityE EXI8}
ol NOHCH= TNF/} #Ask ASE dEs6] AlASHL AL
L} A4 F cytokined) 5T & TIYE factorg0] AHEE 4+ U7]

mEol RS 7R F& dAFEofor & Aotk

oo ol

ox
o £

4 2

7HIHRE (KDT) 250 mg/kg& HFoll F+F7o siue
ol 27} macrophages? WWaLol niE @ES =273

macrophages 2 51E] tumor necrosis factor-a 2] 44 & F714171
1, interleukin-18 9] 4§44 & oA 6199 O, nitric oxideQ] 484
€ E7HM17 ) 1 524 macrophage®] phagocytic activityE &
72T

olatel AEAN JREE %7k macrophagesZ BE]
tumor necrosis factor- ¢ &} nitric oxideQ] 4 & FRA|F|L
phagocytic activityE EZX[HLEN HIS01H WHAHSE &
BAE = e BAg AlgEch
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