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macrophages.

production of cytokines and phagocytic activity in vivo.

The purpose of this study was to investigate the effects of Kami boatang(KBT) on the immune cells in
Balb/c -mice. KBT (500mg/kg) was administerd p.o. once a day for 7 days. KBT enhanced the
proliferation of thymocytes and splenocytes. KBT enhanced the subpopulation of helper T(Th) cells, but
did not affect the subpopulation of Thy1/B220 cells and Th/Tc cells in splenocytes. KBT enhanced the
production of 7 -interferon and interleukin-2 in thymocytes, but decreased the production of interleukin-4.
KBT enhanced the production of y -interferon, interleukin-2 and interleukin-4 in splenocytes and serum.
KBT suppressed the production of nitric oxide, and enhanced the phagocytic activity in peritoneal

These results suggest that KBT has a potent activity on the immune response via the increase of the
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Prescription of Kamiboatang

FREEA ES A o E)
#y% | Rehmanniae Radix 12 .
I % | Dioscoreae Radix 6
WZH | Comi Fructus 6
HiR% | Hoelen 4
B8z | Moutan Cortex Radicis 4
WA | Crataegi Fructus 6
# {8 | Alismatis Rhizoma 4
P @ | Massa Medix Fermenteta 4
3% % | Hordei Fructus Germinatus 4
AW | Amomi Fructus 4
A # | Ginseng Radix 2
EHEH | Picrorrhiae Rhizoma 2
‘# E | Glycyrrhizae 2
B It | Atractylis Rhizoma 2
A %& | Aucklandiae Radix 2
HE5% | Amomi Rotundus Fructus 2
BE k¢ | Citri Pericaripium 4
& © | Longanae Arillus 6
) g 76
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T B FHY AHE 8§ BS Balb/c & AL
KERHENA BASS, BE 20+20C, B 50
5%, dark/light 12809] BATAA 12 o)A
BEZo] HEAIZ ¥ G, BERERS &
< AP A BIGlEE sgg

3 #E 2 BA

Fhol AT REES Dulbecco’s modified Eagle's
(DMEM), penicillin-streptomycin,
Dulbecco's phosphate buffered saline (DPBS-A).
lipopolysaccharide (LPS), 7 -interferon (7-IFN),
MTT.  zymosan,  sulfanilamide,
N-naphthylethylenediamine * 2HCIZ Sigma Co.,
RPMI 1640, fetal bovine serum (FBS),
Gibeo Co.,
interferon-2 (IL-2) immunoassay kit, mouse IL-4
immunoassay kit¥ R&D Co.. PE-conjugated
anti~CD4, FITC-conjugated anti-CD8 antibody,
PE-conjugated anti-B220, FITC-conjugated
anti-Thyl mAbs¥= Dainippon seiyaku Co.,
FITC-conjugated E. coli particle® Molecular
Probes Co. 58 AH&-3I o™, 7|6} REL Hilpss
B ORET Lk gL FHSEY FAkEE
culture flask (Nunc), plate (96-well,
24-well, Costar). {Dynatech
MR5000), CO2 incubator (Vision scientific Co.),

inverted fluoromicroscope (Zeiss Co.),

medium

lucigenin,

trypsine
mouse ¥-IFN immunoassay kit, mouse

multi-well

microplate-reader

freeze dry
apparatus (Ilsin Co.), (Cou lter
EPICS-XL), luminometer (Berthold 96LP) & f#
FistsTh,

flow cytometer

2. BB 7k

1) &S AH

NERAE S 485 4 &S KK 2,000mls] ¥ #
SR A 4RER B i FREE oS EEst
o rotary evaporator® IRHES}IL freeze dryer®
Rl MK 88g(FEE 28.9%) dlow,
S 25meg/mlc] EEE AFEHKA BEAA
(G357 3=

2) Thymocytes, splenocytes %
o B

A9 thymocytes 2 splenocytes HEE
Wysocki®™ 2 Mizel™ £9 Hik& FlHsIET A
# 5 wlelE 1T & kMRS 500me/kge
19 134 742 BOHRaS o5 83U BFE B
HERESY BEietRc e Mg 2 MES
DPBS-AE %< petri dishollA A BBl s
9 stainless mesh® E&3t] MlEFHERE 4L
¥, DPBS-AZ 2[H #HEE vh(1,500rpmol A 104
f EU58E), thymocytes 2 splenocytes FifEHE S
2 39
Macrophage®] s#f= NRAI 25 500me/keS 12
134 79 BOLE AT, ) HER 494
mouse fEfzEe] 3% thioglycollate 2mlE FASIL, 8
dA MR E St BRI o BEREol cold PBS
10mlE Yol IErEIRE KEIAY. KED Mls
4T 1, 300rpm.9.§ 1057‘?3 E LSt RPMI
HEHE 23] ik 1%, B 120mm petri disholl 54k
3tad CO; incubatord /‘1 BRAIT) I 2850 4o B
F5A HeE IREd oS HWED
macrophage® cell scraper® 4y8ste] FAsIET
A% thymocytes, splenccytes ¥ macrophage®
RPMI 1640 #=thE FRAIE oM, ol 10%
FBS% penicillin-streptomycin  (100units/ml, 100
)& INmske AR
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570nmoll A flEste] RSl Bt e &
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4) Thymocytes
AE

53 thymocytes ¥ splenocytes® 42 RPMI
1640 2 38 #ikstE). T cell populationd
PE-conjugated anti-CD4 ¥  FITC- conjugated
anti-CD8 monoclonal antibodyZ, T ¥ B celly
anti-B220 2
FITC-conjugated anti-Thyl monoclonal antibody®
ZE B39 4oCAA 3050 RIEAIZ F flow
cytometer  (excitation:  488nm,  emission:
525nm(FITC), 575 nm(PE))2 subpopulationg
et

% splenocytes2! subpopulation

subpopulatione  PE-conjugated

5) Cytokines BIE

AF 5 ulelE 1228 dlo] HEHJE £EAW
KEHE EEElE MREEE 500me/ked 1Y 1
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A THT BORAS O 8YA - HEoz
thymocytes & splenocytes® Z#sted 2 x 107
cells/mlZ #AE3ted 96 well plates] 200u/well¥
B33 ¥, 728/ < CO; incubatorol A st
At AN EUS (2.500r0m, 28, 4T) @
oS, EE# 50w #3 mouse immunoassay
kitE o] &3t cytokinesE HlESISH.

mi% % cytokines® RIEE We 47 5 slglE 1
TOE dlo] HEMHe £ELEKTS Bt
T NBRARE 500me/ke S 19 1314 747 fo
£3 g 8YA A LESEZTE IS R
3t ELAHES T miEE oEistd, miE 50mE
Hsted  mouse o] &3}
cytokinesE MESIATE & sample 50uLel assay
diluent 50 W& EASI ZRAA 28 5
43 kst Mk ¥
anti-mouse cytokines conjugated concentrate 100
wE st ZiflolAM 285 incubationd ¥, 53
BeiEst 2L substrate solution 100408 RASIA 30
B EfoAM #EAT. Stop solution 10048
st 450nmolA] microplate reader® RIEE
RIES 3, vle] femd mEK 28 cytokinesd
*g HEsA.

immunoassay kit&

incubationdt

6) BEf macrophage® FE nitric oxide 4
mE BE

8% macrophageE 24 well plateo] welld 2 X
10° cellse 3% % macrophageZHE £ &
nitric oxide(N0O)®l %L GriessE® 2.2 HIEsHA
. Z wellel LPS 1ug/mi®} v-IFN 25 units/miE
st 24 EERA HPEY F O HPEM 1008t
Griess #HZE (1% sulfanilamide + 0.1%
N-naphthylenediamine 2HCl + 2.5 % H:P04)100
wE B4 96 well moduled] ¥z, 37TAA 10
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2 WES % 570nmo) A microplate-reader® ik
REE HiESS vl /KT NaNOxol fE#fdl o
8l NO. o] BEE fHgsii

7) B8 macrophage 2 5E lucigenin
chemiluminescence 8IE

8% macrophage® 2 X 10° cells/ml7} HEES

DMEM (without phenol red, 0.34g/L. NaHCOs,
2.68/L HEPES, pH 7.2)% FHA# FEe HH
34t} Lucigenin &M #iEE 10mle] DPBS-A
of AR T, IS WEsted -20TA RESHA
fERSHA T stock  solution).  Lucigenin  stock
solution& fEA3E7] %o DMEM #itoll 1/102
st AMEEH T Chemiluminescence HIEE
Jurninometer ©} 43t 37°CoM B,
BIZERA  microplate(white)e]  ZF  welle]l Ful€
macrophage {FHHE 50pL9t lucigenin &M 500
9 zymosan &M 30u0E FMNStA B# volume©]
20017} FE2 @ F 9o 37CAAM 1583 R
#Y x HE 71Fdoz 30F ¥ lucigenin
chemiluminescence %% RIESIATTH.

8) BERE macrophage® EEEE BIE

FITC-conjugated E. coli HBSSe
Img/ml FX& YA sonificationd ¥ EASIA
25 trypan bluet citrate buffer (pH 4.4)] 250
pg/ml BER EMSt EHEARG. SEER
macrophageE RPMI 1640 #AZ 1 X% 105
cells/ml E| =% LT I 100E 96 welld] £5
33 E. coli ¥ 258 73t 1MH) Bk HE
Foos  HEERE  BRESL extracellular
fluorescence® #3271 3] trypan blue 100448
Ahmstel inverted fluoromicroscope® EEIIATH

28)

particle®

9) #ratRiz

BE B HRES MeantS.EE2 YEMIRL #
HEFBE student’s t-testS B p(0.058 Hit
o8 KHEHE BEE st

I. EB AR

1. nek#E5%0( thymocytes ¥
splenocytes?l o ojxl= BE

NRA 5] thymocytes®] 1858 n|X& S
golRy]  9sted  T-lymphocyte  mitogen$d
concanavalin A (Con A)E EIFESATE HEREA
Con AZ EXEeIAE Wl thymocytes #MUBTEES
100%2 8t59& 7%, Con AS ISR 24T 9
dE 50.2:15%2 FbetAth MERMRESES RA
&1 thymocytesE e EEAtlAME Con AE
EREStES o thymocytes®] #REEHEES 114.6%
2.4%% VERILeH, Con A ESA 2Ue o
de 65.111.8%% F—{EH] #REd sl £F
aHA st ch(Fig. 1),

TE RERIBES splenocytes®] BFEY WAe
BS Yold7y] Y3t B-lymphocyte mitogenSl
lipopolysaccharide (LPS)E SR o # ]
A LPSE R3S W splenocytes HIMLETEE
£ 100%% d€ A% LPSE EHSA 4t
ol 77.321.0%2 BAtAT. MR RSS &
M3tD splenocytes® HET BE#FAE LPSE
EFESIY & o splenocytesS] #IWEHEEES 124.8%
2.5%% JEhles, LPSE EHEA ¥%d Hel
B 96.4%1.1%2 B4 B e FES
A st HFig. 2).
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Fig. 1. Effect of Kamiboatang water extract on the profiferation of murine thymocytes.

Kamiboatang (500mg/kg) was administered p.o. once a day for 7 days,
-and the separated thymocytes (12X 10° cells/ml) were cultured for 48 hours
in RPMI 1640 media mixed with an activating mitogen of concanavalin
.A(Con A). The data represents the mean®S.E. of 5 experiments.

*. Significantly different from same condition of control group (p{0.001).
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Fig. 2. Effect of Kamiboatang on the proliferation of murine splenocytes.

Kamiboatang (500mg/kg) was administered p.o. once a day for 7 days, and
the separated splenocytes (1.2X106 cells/ml) were cultured for 48 hours in
RPMI 1640 media mixed with an activating mitogen of lipopolysaccharide. The
data represents the mean*S.E. of 5 experiments.

*. Significantly different from same condition of control group (p¢0.001).
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TIERAES2B0] thymocytes® subpopulation®l] B1%]
T HMRE YotE7] st 5 YT thymocytes
ol4] CD4 single positive #EIE(CD4")$F  CD8
single positive #Hig (CD8")e] *& BiEsldch %
BEREl A thymocytes®] CD4™ #ifEE 11.5+0.3%
ojgler, CD8" #ilaE 2.70.3%°1AT}. MRS
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14 r
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B e BREAE thymocytes®] CD4™ #ill
= 13.810.5%2 & sl ®EinstE o,
CD8" #if: 3.3+0.5%% HEM sl ¥ ER
7F Ak (Fig. 3.4).
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Fig. 3. Effect of Kamiboatang on the subpopulation of murine thymocytes

Kamiboatang (500mg/kg) was administered p.o. once a day for 7 days,
and the separated thymocytes were stained with PE-conjugated anti-CD4 and
FITC-conjugated anti-CD8 monoclonal antibody for 30 minutes at 40C. The
subpopulation was determined with a flow cytometer. The data represents the

meanTSE. of 5 experiments.

*, Significantly different from same condition of control group (p<0.05).
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Fig. 4. Cytofluorometric pattern of thymocytes subpopulation
change in vivo.
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Fig. 5. Effect of Kamiboatang on the subpopulation of murine splenocytes.

Kamiboatang (500mg/kg) was administered p.o. once a day for 7 days, and
the separated splenocytes were stained with PE-conjugated anti-B220 and
FITC-conjugated anti-Thyl monoclonal antibody or PE-conjugated anti-CD4
and FITC-conjugated anti-CD8 monoclonal antibody for 30 minutes at 40C. The
subpopulation was determined with a flow cytometer. The data represents the

mean*S.E, of 5 experiments.
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splenocytes cytokines 4ol o} x|
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kRSl thymocytes 2 splenocytes$]
cytokines 4ridel] T E HRE LotE7] A3t 4
B oEast 2zl #EadlM y-interferon®

interleukin-2 .2} 2 interleukin-49] &2 RAlESIH

T} Thymocytes & 7 -interferon 3} interleukin-2
o] oke Hfpuptel AL Z4Z 60.6%9.3, 3134+

8.1lpg/ml lReM, NERMRES HAT REHES

Z+7} 89.0+7.1 o 424.8+9 5pg/ml 2 HERC] It
& FESHA EhstE e, 22y interleukin-48) %
& #EFoIA 297.429.4pg/ml ©|R LT, SMERAERL
B R BEFME 223.719 4pg/mlB
a5 TH(Fig. 7).
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Fig. 6. Cytofluorometric pattern of splenocytes subpopulation change in vivo.
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Fig. 7. Effect of Kamiboatang on the production of cytokines in murine thymocytes.

Kamiboatang (500mg/kg) was administered p.o. once a day for 7 days,
and the separated thymocytes (2 X 107 cells/ml) were cultured for 72 hours

in RPMI 1640 media.

The secretion of

cytokines was determined in

supermnatants of cultures with ELISA kit. The data represents the mean*S.E.
of 5 experiments.

*Significantly different from same condition of control group (*: p<0.05, **; p<0.01).
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Fig. 8. Effect of Kamiboatang on the production of cytokines in murine splenocytes.

Kamiboatang (500mg/kg) was administered p.o. once a day for 7 days,
and the separated splenocytes (2 X 107 cells/ml) were cultured for 72 hours

in RPMI 1640 media. The secretion of

cytokines was determined in

supernatants of cultures with ELISA kit. The data represents the mean*SE.
of 5 experiments.

*Significantly different from same condition of control group (*; p<0.05, **; p<0.01).
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4, mek#i%H0] MmF & Cytokinese| 4
ol o|x|= HE

1% % cytokines 4ol VA& fBRMRBS 2%
RE Yol HE MFE F  7-interferon,
interleukin-2, interleukin-49] & HffEEEe] A%
Zz} 32.7+3.9, 45.6+3.5 2 45.2%1.0pg/ml °IR
o, IRMRSS RET KRS 182.5115.3,
82.5%5.7 2 80.5+8.1pg/ml2 $FEEE] Hdld &
BT BmnE Jehi A (Fig. 9).
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5. mekfi B0l BB macrophage 2 FE
nitric oxide® £ gkol ol Xl= HE

Nitric oxide(NO)& #&M{t® macrophagese]
pseudopodia RS #MHISH] phagocytic activityE
Bmmske Aoz gAA e W, fmkEREo]
B8 macrophage2HE NO #Ko)] o #%E S
vehlieAs FAEstat Lt o ey 21
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AlZE T F NO ARES 1.2£0.2molH o,
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Fig. 9. Effect of Kamiboatang on the production of cytokines in mice serum.

Kamiboatang (500mg/kg) was administered p.o. once a day for 7 days, and
the production of cytokines was determined in separated serum with ELISA kit.
The data represents the mean*SE. of 5 experiments.

*Significantly different from same condition of control group (¥, p<0.01, *x;

p<0.001).

72



MRS REBEHER B RN FR

< 121+0.2mz #hrstRo. =3 kRS
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T RS golR7] 8t macrophages® AR
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€ lucigenin

BIESIHAT
Chemiluminescence(CL)< phagocytosis7} #4T= &
¢ EKEE oxygen radicalol 93 HHEHD
lucigeninoll 98 #M=E Aoz LA U,
#HEEES] macrophagesEFH 4£mEE CLY 42
102 %o 7HF ®ol sl on 1 3 #kme
2 Este ATE JEAT IR RS ke
3 HEES B5HS macrophagesol A& CL %8
AlZbol w2 #Hb7h BEREET v &3 FHoZ HIR
s ovt, BRI $HEERe CL 49 iy A5
FED & Bkes Jep A (Fig. 11).

chemiluminescence 2

OLPS, y-IFN(-)
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Kamiboatang

Fig. 10. The production of nitric oxide from peritoneal macrophages in
Kamiboatang-administered mice.

Kamiboatang (500mg/kg) was administered p.o. once a day for 7 days, and
then 3% thioglycollate was injected i.p. at the 4th day. Peritoneal macrophages
obtained after 24 hours. adherence period were cultured in RPMI 1640 media in

the presence LPS and 7 -interferon.

*; Significantly different from same condition of control group(p<0.001).
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Fig. 11. Effect of Kamiboatang on lucigenin chemiluminescence in murine peritoneal macrophages

Kamiboatang (500mg/kg) was administered p.o. once a day for 7 days, and then 3%
thioglycollate was injected ip. at the 4th day. Peritoneal macrophages (2 X 106 cells/ml)
obtained after 2 hours. adherence period were cultured in DEM media (without phenol red)
containing opsonized zymosan. The chemi- luminescence was measured at 5 min. interval for
30 min. Other procedures were described as detailed in the materials and methods section. Each
point represents the mean+S.E. of 5 experiments.

*; Significantly different from same condition of control group(p<0.001).

Fig. 12. Photomicrographs of the engulfment of FITC-conjugated E. coli particles in murine peritoneal macrophages.

Kamiboatang (500mg/kg) was administered po. once a day for 7 days, and then 3%
thioglycollate was injected ip. at the 4th day. Photographs (taken at 400X magnification)
showing the uptake of FITC-conjugated E. coli particles in control (A) and the macrophages
administered with Kamiboatang.

The marcrophages were observed with an inverted fluoromicroscope.
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