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Effect of Kami-Kwiryong-Tang on immune cells in BALB/c Mice

Haon Jae-Kyung, O. M. D. and Kim Yun Hee, O. M, D, Ph. D. and Yoo Dong Yeol, O. M. D,, Ph. D.

*Dept. of Pediatrics, Coliege of Criental Medicine, Dae Jeon University

The purpose of this research was to investigate the effects of Kami Kwiryong Tang (KKT) on the
immune cells in BALB/c mice. KKT (500mg/kg) was administerd p.o. once a day for 7 days. KKT
decreased the proliferation of thymocytes, but did not affect the proliferation of splenocytes. KKT
enhanced the subpopulation of Th (CD4+CD8- single positive cells) cells in splenic T-lymphocytes, but
decreased the subpopulation of Th cells in thymocytes. KKT enhanced the production of 7 -interferon
and interleukin-2, but did not affect the production of interleukin-4 in mice serum. KKT did not affect
the production of nitric oxide, but enhanced the phagocytic activity in peritoneal macrophages.

These results suggest that KKT is a potent prescription on immune response via the production of
cytokines from splenic Thl cells and the increase of phagocytic activity in vivo.
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©o PRY EEHES BT BME EFER
123

ARel B Wt &Y e NRZR BEHZA
BEEtr— i BERSE D 9 1R me
90%7} Emel} 9L, BV MEe ERS 1
Fol thated HHIE ARRRMo) EAS EFI} I
s} v} #EMEIEA TR ERS Fol T3 A
BY UE BZolg stn FRUL EHER E&n
EHR SES EEold sk ERE RES
ERE AT 202 ANRAREDY ERWEoN
Bt BRI Bshe firel HAT BMMES 22
& 9t

Wejol@ 27]o)E oW HYA AT Ade] o)
3 Polwre 2 EAHY AIA APl st So]
A AgAo] B £39] 5L oujghe Ao
M Aol olzgME de sldel Huige) ofw
z5e) A4 A% daid HAHoE sAT 9
EAHT ZFAAN o]8 HHY T2 Aduy
olgt od Wl ¢ 22A13tm glen WX o]
A& REBRES A5 28tz A’

A2 Hgd g 49d7= " WEFH W
Mg 2 AMiEo] prednisoloneLE FHRE AF 9
BEREETY 11X e e Ve Mg §
& FrEel ulAE e n¥e SRiitike] 43
o] PR MMt R RS 1) X
< Hsstgou MREERC Fsiind) nlXe
] BE Hak o}z Fakx Rk

ol ZxE EkIN /5o EEHEHCl £
T Qe mkEERC] BEAE 2ATEAY BE
g pas) A9, Aol FRRE 2dse 3
28 Axd, FAMHE(thymocytes), BIAAE
(splenocytes) @ w44 E(macrophages)d gk 2
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0. #% 8 Hik

1. ##

1) 89

A REl £/ A3 € 8BS BALB/ck FAE
REREEMIA BASH, BE 20£2 oC. BE
50%5%, dark/light 1285R9] fFTelM 1 SBE LI
b EREC EEA F ERReH, Bk
S A28 A BIetES 3%

2 ®% 2 BA

BH5ol #HT RES Dulbecco’s  modified
Eagle’'s medium(DME), penicillin-streptomycin,

Dulbecco’s phosphate buffered saline(DPBS-A),
lipopolysaccharide(LPS),
lucigenin,  MTT,
N-naphthylethylenediamine - 2HCI2 Sigma Co.,
RPMI 1640, fetal bovine serum(FBS), trypsin&
Gibco Co., mouse 7-IFN immunoassay kit,
interferon-2{I1-2)
IL-4 immunoassay kite R&D Co,,
PE-conjugated anti-CD4, FITC-conjugated
anti-CD8 antibody, PE-conjugated anti-B220,
FITC-conjugated anti-Thyl mAbse Dainippon
seiyaku Co. %< MG S, 718t HEL cell
cultureM 3 1# RS EAIAY. ERAEEE
culture flask(Nunc), multi-well plate (96-well,
24-well,  Costar), Microplate-Reader(Dynatech
MR5000), CO: incubator(Vision scientific Co.),
Co.),
cytometer{Coulter

-7 -interferon( 7 -IFN),

Zymosan, sulfanilamide,

mouse immunoassay  kit,

mouse

inverted microscope(Nikon freeze dry

apparatus(ILSIN), flow
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EPICS-XL),
Rt

luminometer(Berthold 96LP) %& 4

2. Bk

1) #&el RH

Bl AT IR ES BRe (kEAS
% WEEARE EhE) Yo #sden #HY
EMEe KEABL ME BHRGAMN BAs
kst HASKIL 1 AES 482 den 2
o

# MERERES(Kami-Kwiryoung-Tang)2l R AR

SEEA Y g

it Atractylodis Rhizoma Alba

{g)

W 0 Massa Medicata Fermentata
$®NE  Galli Stomachichum Corium

)
= 8
® OB Astragali Radix 8
W B Angelicae Gigantis Radix 8
A E Ginseng Radix Alba 6
BERA Longanae Arillus 6
K & Saussureae Radix 4
e Amomi Fructus 4
HE(%) Glycyrrhizae Radix 4

4

4

£ E Zingiberis Rhizoma 12
X B Zizyphi Fructus 8
B B Cornu Cervi Parum 3
& & 79

B 38 RS 84 2,000 mlE 20 71E 2%
& 5 Qasla) @S rotary evaporator® &8

ok

T2, freeze dryer® TAAZRS B2 575 g5
& 24.3%)% QLT KKTE 23, 5248

Aelle A2l g B A AHgstac

2 BMME, HZANE & dAMNE 23

A FHAHNE L U A 22l Wysocki'” &
Mizel') 59 € ol &3tk 43 5 918l 1
TLE sto KKT 500 mg/ke€ 19 134 742
ATEAY g 8dA AFHE ZAFeIse =4
Hct. B2 F4 4 ¥]FE DPBS-AE ¥ petri
dishollM A B3t BFE stainless mesh2 o
A3t MELFAE A2 ¥, DPBS-AZ 2[@ A ¥
g oh&(1,500 romef A 10 £7F AE), 44
¥ g HAAE FHdez s

A 2ol £l KKT 500 mg/kgs 19 1314 7
9T AFFAste FFFAAM AE T 4YA
£7 el 3% thioglycollate 2 mlE AL, 8
AR BFEEstd T2 o, B2 cold PBS
10 mE ¥ BEZAEE £3A9T. F38 A%
£ 4 oColA 1,300 rpmoE 1087 94551
RPMI #1212 23] A& & 27 120 mm petri dish
o 339 COp W%~ (incubator) oAl wikA]7) 2
2 Az F4 -‘T'—*—M?‘] %S AEE AAG g R
A5 HHMEE cell scraper2 Bl Al 2t
o AF %ﬁ*ﬂi AN E 2 oM ETE RPMI
1640 WA E AM&StH on, wiAlole 10% FBSSH
penicillin-streptomycin (100 units/ml, 100 u«g/ml)
< Aot ALEstE T

mouse

3 BMAME & H|FME B45 5

2eg FAAE 2 eigMEe Fdd nixe
KKTS 9432 MTTHOZ 23sich 2 43
AH2E MITH-S Mosmann'®e] 7Hutsted Kotnik s
Wo) Mg WY o2, 96-well plated] 7 wellel
22 FAAE 2 v)AMLE Zk2z RPMI 1640 H)
2|2 FM3t3 96-well plated] 1.2x106 cells/ml &
=2 B3 FAAELE concanavalin A(Con A)
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5 pg/mlE, ¥AAEE lipopolysaccharide(LPS)
10 zg/mlE AR T 37C9 CO2 viYg7]<lA 48
A R o g FE 4AZE Rl MTT Al
€ 7HRY. wlF FE8A 0.IN HCl &84
10% SDS 100 18 Z welle] A713}a 2434 e o)
A 18A1ZF o] wiekd X oddE 2 welld] 3T E
microplate-reader2 570 nmolA &3 &l =7
o FE=d @ JE7S FBEE HEEE #Y
st AAdsidit,

4)

Olok

Mulz 2 B

% X
(=4

EMIZ 2|  subpopulation

il

e

223 FAAE & wBHZE 42 RPMI 1640
a2 3% AHsdct T A population
PE-conjugated anti-CD4 %  FITC-conjugated
anti-CD8 monoclonal antibody®, T ¥ B AlL9
anti-B220 %
FITC-conjugated anti-Thyl monoclonal antibodyZ
o]F At 4 oCollA 30 £t A F flow
cytometer (excitation; 488 nm, emission: 525
nm(FITC), 575 nm(PE))& subpopulation® 23 3}
ﬁq_m).

5 €%

BH 5 el g 12oR 8ty 1:}]1—7'-0]]_‘:- CERE
$eg, dB2OE KKT 600 me/ke® 19 1814 7
AT ATFFAT o 8YA AHY "7"J°i-r51
Yadg Ao AR F AL esiglnh
g3 50 uE FHato Z-TZJ’«I mouse immunoassay
kitE o] &3k cytokines® ZH At €A 50 ul
ol assay diluent 50 ul& E&Fet] ALelA 2 A2
¢ OHMFH F 43 AFsgo. Ay ¥
anti-mouse cytokines conjugated concentrate 100
e 7F8k] A2o)A 2 A7t incubation® ¥, 53]

subpopulation®  PE-conjugated

% Cytokines &%

50

A A &3 substrate solution 100 w& &SI 30
T B A2 uiFSAT. Stop solution 100 w8
& 7]"3}“1 450 nmo1A microplate reader® F%%

3¢ %, vlg] 2T HFA I3 cytokines
—] Fe st

Z25E nitic oxide(NO) A

#2]% macrophageE 24 well platedl] well? 2 x
10° cells& £%% ¥ macrophage2 HE 445
NOS| %L Griess¥oz 2Ha9T 2 wellel
LPS 1 wg/mi¢} v-IFN 25 units/mlE H7}sted 24
AIZE ekt & whekel 100 19k Griess A1 (1 %
sulfanilamide + 0.1 % N-naphthylenediamine
2HC! + 2.5 % HsPOs) 100 w18 E3t 96 well
moduled] ¥32, 37ColA 1087 LA F 570 nm
oA microplate-reader2 FFEE 2R3l n)g
2438 NaNOoo| AHA 8} NO-o} $EE @
Abskgtt.

7) 52 tiyM = &

Al AEE
(phagocytic activity) £3

a3 macrophage® 2 x 10° cells/m7t =&
DME (without phenol red, 0.34 g/L NaHCOs, 2.6
g/L Hepes, pH 7.2)l FfA1A A ¥l Attt
Lucigenin €42 A2+ 10 ml9 DPBS-A°l &3
g & o3 dFsle] -20TA BB3HA AL}
Ath(stock solution). Lucigenin stock solution A}
43171 A4 DME #A]e] 1/102 34ste AHg
&3t} Chemiluminescence &% & luminometerE
olgsia  37CAM  BHAANT,
microplate(white) &l Z welle]l £H8 A Z ¥
F4 50 W<t lucigenin €< 50 nl ¥ zymosan &4
30 wE A7k 2HZF volumeo] 200 W/t HEE

Z@_Q_
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1. mek&EES (KKT)o| SMMx 3 b
Mze| Aol ojxi= 23

=Fe] FAAF concanavalin A(Con A)S

e

%<t lucigenin chemiluminescence %%

< MeantSEZ Ul n E4
A2 student t-test® HA3ld P(0.058 7]F2

A

Zade oo AFZNELS 100%2 35& d,
Con AE AshA] 43tE W AEAEEL 724
L1%2 Zaslges, KKTE 593t 243 &
MAE Con AE AU E WY AEAEELS
93.0t1.2%=, Con AZ H2|3HA ¥k g ATA
FE2 63.5113%= WxTo vE FrsAg
(Table I).

thzFe] v A Xl LPSE A3UE we) A%
HEES 100%2 39 E o, LPSE AsA &t
S o AETPZLL T58E1.4%2 7aslgen,
KKTE Foistn 22l v gA 2 LPSE A3t
Ag o] MEYZSL 98.3+1.7%2, LPSE A
) 43t o AEAEEE 14.3121%2 2T
7 & o]z} glTh (Table I).

Table 1. Effect of Kami-Kwiryoung-Tang Water Extract (KKT) on the Proliferation of Murine Thymocytes

Cell Proliferation (%)

Samples - 3
Treated of Concanavalin A Non-treated of Concanavalin A
Control 100.0£1.1 72417
KKT 93.0x1.2+* 63.511.3%

KKT (500 mg/kg) was administered p.o once a day for 7 days, and the separated
thymocytes (12){106 cells/ml) were cultured for 48 h in RPMI1640 media mixed with an
activating mitogen of concanavalin A. The data represents the mean®=SE of 5 mice. *;
Significantly different from control group (p<0.05).

Table II. Effect of KKT on the Proliferation of Murine Splenocytes

Cell Proliferation (%)

Sampl X .
ampes Treated of Lipopolysaccharide Non-treated of Lipopolysaccharide
Control 1000£15 758+114
KKT 983+1.7 743%21

KKT (500 mg/kg) was administered p.o. once a day for 7 days, and the separated
splenocytes (1.2x106 cells/ml) were cultured for 48 h in RPMI1640 media mixed with an
activating mitogen of lipopolysaccharide. The data represents the mean*SE of 5 mice.
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2. KKT7} EMMx 2 o|ZMEQ sub-
populationoll o|x|= Z 1}

229 FAMNE F CD4 single positive(CD4")

AZE 115%£03% ollem. CD8 single
positive(CD8*) M EE 2.7+0.3%°10t}. KKTE
Fojstn E@ A7 FHAEZY CoD4T MEE
10.5+0.4%2 =3 @ 2oz} glsleyt, cD§’
AEE 15202%2 Wz vl& Zasdd
{Table ).

2ol HZME % Thyl positive A1 Z(Thyl")
v 39.7t1.6% cl9dem, B220 positive AE
(B220") ME& 23.2£1.4% °1th. KKTE Fi3}
I 22 4z vFAZ F Thyl” AXE 43.0%
1.2%2 B220" MEE 216%12%% 2T 9
ael7t gk #9 v T dEY F tizzd
CD4* MEE& 13.8+1.3%, CD8* Al £& 3.7£0.2%
olgleut, KKTE Fodtn £eig AH v|F T &
I 2 0D4 AFEE 17.721.0%2 thETo B4
Z7ktgov, CD8* A EE 3.910.2%2 T
i Aol7} AT (Table V).

Table I, Effect of KKT on the Subpopulation of Murine Thymocytes

Cell Subpopulation (%)

Sampl
ampies CD4+ CD8+
Control 11503 27%03
KKT 105204 1502+

KKT (500 mg/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 4 oC. The subpopulation was

determined with a flow cytometer. The data represents the mean®SE of 5 mice. %

Significantly different from control group (p<0.05).

Table V. Effect of KKT on the Subpopulation of Murine Splenocytes

Cell Subpopulation (%)

Samples

Thyl+ B220+ CD4+ CD8~+
Control 3D7*16 232+14 138=13 37%02
KKT 430%1.2 216%12 17.7£1.0* 39%0.2

KKT (500 mg/kg) was administered p.o. once a day for 7 days, and the separated

splenocytes were stained with PE-conjugated anti-B220 %
PE-conjugated anti-CD4 and FITC-conjugated

anti-Thyl monoclonal antibody or

FITC-conjugated

anti-CD8 monoclonal antibody for 30 minutes at 4 oC. The subpopulation was
determined with a flow cytometer. The data represents the mean®SE of 5 mice. *;
Significantly different from control group (p<0.05).
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3. KKT7} €3

ojx& 23

% Cytokinesel &u]of

A

27 3 % 7-interferon 2 interleukin-22]
% 77} 32.7£3.9 2 45.6%3.5 pg/ml ol
KKTE Fodg 22 52.713.6, 60.514.28 N27
o ¥&] UMt 2H, interleukin-49) %S hET
oM 45.2£1.0 pg/ml o1 L™ KKTE T F&
44038 pg/mE t2FF E o7} gidd
{Table V).

4. KKT7t 572 diAM =255 NO9| 4
Hofl olxl= g3

HE2TS) A4 M E LPSS 7-IFNS HEsx &
& W NO AE%e 24 AT Fofl 12402 pM

olloml LPS9 y-IFNS Hshd NO HA%e
1213202 #MZ Z715tAt} KKTE Fo3ta £
218 A ¥o] LPSY r-IFNS A3 e o
NO BAFE 113203 p M2 22 ¥ Aoj7}
UATE (Table VI).

=

5. KKT7t 52

ojxl= &2

A M Zof AlFEEO

Chemiluminescence(CL)& 4]2tgo] H=le &
¢ APETE oxygen radicald] o3 TYHM,
lucigenindl 98} 715l Aoz ¥2ix U,
gzZy fyAZz25e A4dHe Cle & 2o
KKTE Fosin 22 4 EAA 445e CL
Fo] et (Fig. 1),

Table V. Effect of KKT on the Production of Cytokines in Mice Serum

Production of Cytokine (pg/ml)

Samples
7 ~Interferon Interleukin-2 Interleukin-4
Control 327+39 456x35 452+10
KKT 52713.6%* 605142+ 440+38

KKT (500 mg/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 mice. *Significantly different from control group (*; p<0.05, ** p<0.01).

Table V1. The Production of Nitric Oxide from Peritoneal Macrophages in KKT—-administered Mice

Samples Nitric oxide( # M)
Control 12.1£02
KKT 113203

KKT (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 obtained after 2 hrs. adherence
period were cultured in RPMI1640 media in the presence LPS and 7 -interferon.
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Fig. 1. Effect of KKT on lucige
peritoneal macrophages.

nin chemiluminescence in murine

KKT(500 mg/kg) was administered p.o. once a day for 7 days, and then 3%
thioglycollate was injected i.p. at the 4th days. Peritoneal macrophages (2 x
106 cells/ml) obtained after 2 h adherence period were culrured in DME
media (without phenol red) containing zymosan. The
chemiluminescence was measured at 5 min. intervals for 30 min. Other
procedures were described as detailed in the materials and method section.
Each point represents the mean*SE of 5 mice. * Significantly different

opsonized

from control group (p<0.001).
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T AFAE TFAAA o8 AUA T2 AdEd
olg} 3t ul¢- FLABIAL o HIXF 9o
NE KERFES A5 48n Ad°.

Heo|F AA7} Z7)¢} vl 8 AYEe 7lTE
A R2RE AYste 4F AE, 5F9 23,
Aol A7 B8 NEET SoldiA ¥Hgdly
AE TEZ o|AE wiAtd 2 A G
fFA e @4eln, BTl v E P
2 Q5 Bo|dlA FAE AArsla] o] s}
2 Aste A4HY g weg®

AA o] At AT HHE ¥ FolH
X84 WY (non-specific immunity)® T 2 B @
Z37t BEE BolAHQ] FHA  H(specific
immunity) 8] F7HA2 EFsdEd, $34 W0
Wee A Bol4, Tepd, VAR, Ak
4 B o]Edd ¥ AXNFEe E4E 22 U

28)

ol g WHutge] Bodte HEF T EZTE

FAGN fstal MEAGNSS olo)sie W
+¢ zdsted W P4 ueh Ts(dA), Th(Z
), Te(3E), TdAEEA) Foz2 Uiz
CD4'ThE cytokine®¥) &) whet ThiF Th2E
Ueo], B 9Z7E T 92738 F4da 29
AZE3}Y F3X8L B3 A9 vAlE 7
g 4 & A4 BAZE Bl 22z wjaw
o, 98 dAAEE AZeAY Adukeo] 28
FAAER T Y7o A AFsk A
3 Thidl 28} zdwed

oleld Wk Ay Hgule T HETY W
Bhgo2 rolxEd Ay devge AFE
BN 4FHEL HEE E9Fn ABEAY
Yt YA YAs g 2 7jg g2 oz
BEhe 302 FAB0HA o) od&A o
2o AEEhe YA EAstn ol ¥

56

Ae T IZFY =g ol B F=ZFd &) Ait
Ho, XA 992 ATule 44 vAES
Holshs ZAYRTE VEE o2 F2 T
Z 7o oJste o] FoiAH o meME T BX
TE B HZ7E oid du7, AT, oy
ME 5o 3] o] Folag®,

Ak WAy Fol A A Folr] |
F8% $9Y & AT oY dEPEoE 2l
3 H2e 44 2L A¥E ¥ +x 3
o & 9qukge] 23y} 34 tiEA F93 o
& dg4olgtn dtn f3F HE AU T ¢
EEME R =

HF g 8ol oM BERFAHL KE
®e F3o EXMERstT A9y ikt
< F2 3t BREERAIE KEF R ¥&
€ HA3 &3l KESHE BHMAIIIA Y1 iEH
38 HESR] RES Stojop au® Aol
Hdhd oig Wzt g-S Ao PR FA
o AYYL FPANAFE Ho| RAAYYn & o)
MR HERMEC Sate nmkEREL B9l &
ANEF] BAe] 3lE Aoz Algdn),

2 AgdM KKTE FA5d € u FHHZY A
FAEEE ZaHAo B FH T HZIYEEL
225 ¥ Ao)7t gt o] A3 KKI7H 4
A2 g dPeS AAE & U ARl
Rolt},

FAAEe 49 9E € #2444 T4 § 23
34-& AA helper T lymphocyte (Th) 2 cytotoxic
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