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BEFARS] RERILEY #3e BEIAoY
Hl REBR ddt e HREY BV ©
Ao}

ol E#tx JEAS HEH REFAE
Kstnal vhy2F FIALS ARBERR
EsRE A REKME, RMR RERR
R EMmMBRE, rosette MEALH, HRE BK
RFE, BRBOLMES EBEE, ARMAERY &’
RiE A KM RESR THYE £R
i, XRMIRSY REZR PHYE LR
oli = BEE BEN9 FER s BRE
Al 7ol #i§ s vloloh

I. ®Retrrt o ik
1. MERHE

NE 9

8~10:8 Alole] Balb/C wl-$A(HY A2
B B2 KRB FFEE)S cage(18x
20em) %} 6fHERS] WEE #Rrdldlod, 28
BM ZENA &3 @A (ALAEF4 34
¥ 389 s, 23 uhe] BHE 128
M4 @il T ¢ 25428 ¥R
REE FAET 95 & KRl LA

2) W #

F TRl A AL B il BA
3t HBEY ¥ EAAACT FRAY BRE
B3t sk BV KiRsHen, 2 AR
ch&3 2o

* % | Radix Scutellariae 7500 g
5§ ¥ = | Fructus Amomi 3.750 g
8 & % | Poria 3.750 g
A % [ Radix Ginseng 3.750 ¢
b {8 | Rhizoma Alismatis 3.750 g
5] B | Herba Artemisiae Capillaris 5.625g
% M | Rhizoma Zingiberis Siccatum 5.625g
I 5 | Radix Aconiti 1875¢g
ji] ¥ | Pericarpium Zanthoxyli | 1.875g
B B | Cortex Cinnamomi 1.500 g
*2 T B | Semen Tiglii 1.500 g
B it | Rhizoma Atractylodis 0.750 g
Macrocephalae
Total amount 97500 g

B® % £ B & H &
W i# | Rhizoma Coptidis 30.000 g
B % {Cortex Magnoliae 15.000 g..
B’ % & | Fructus Evodiae 11.250 g

‘EERS ¥4 ABsHA ¥ ROfR E
Hirell & skgd =}

3) i R*W

RE FEl ARz #AY 8% KROK
(Sheep Red Blood Cell : SRBC) = &tk
BESIKBAAN \E} e #Fe P

o2 B HmME %, AR Alsever K&
(pH 6.1)& M3l 4TColA B@sldA 457

HAdlA ERsges, 13 5 &F kb

RS EAY ot EHAER KEE PBS
(Phosphate Buffered Saline, pH 7.2)3 2~3
B Be#Eshed 1x10° celle] MR FEY
& A 3kl ek

2.5 *

1) ®%e AN _
EEE B) 185 2&(975g)& 2,000m¢

‘round flaskell Y5 ZEK 620mlE inslo

100CE 4R ot BBl WBH= A
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shelem, WAKE 1,000romel 4 2058 &
DHMESe) e Lme oAl B
100me(x )4 22 EEstol BAM(LTF BKH
Bn ez EHEIAT

2) #kel #8R
(1) £f8A R

7o) BE BEBIAE RMEE HPA

Ivlelg BKH 1§-e #¥(BKH:DW=1:
10)¢, BKH 28-¢ #®#(BKHx1)&, BKH
3@ HRW(BKHx10)¢ 05me4 18 1EA
1490 F<F BOHR 3gles, HEEL A
e AEAMK(0.85% NaCl)E R—Hik
2 BRI

(2) %85 KR

E® oh¥29 Kafs SEEstd, A¥
€ iR BKH:DW=1:100%, BE BK
BKH :DW=1:10%¢, CE< #¥& BKHXxI
& BET F 647 R

3) @ JERBS

= EYpol BRCY HER R slAs
YES dolrr] Hslo, EMEMaEE] K562
Mg $Estd ["Hl-thymidineo] BIfiriR3
ol MiMIHE #slv A= WEHA-
Al#ko] lymphoma cellql K562 #iftS RPMI
1640/10% FBS sl 5% CO5, 37C
S 23 719 96 well plated) fi:d=,
of7le Ef&el BKHYE HNste 24417
E#I X, 1uCi *Hl-thymidine2 Y1 4B
R &t EEsck 2 well2iH MRS
2L X B4 BATE RER oo
BE st ol M BEE-2> CPM(count per
minute) 2. 2 ebu gich '

4) FEHFON CHst R R (allogenic im-

mune response) 2| R

Bl R\ uk2o EEHRA A3
BERME o)X HEE dotnr] 3,
SJL(allogenic) o]} Balb/c(syngenic) v}-$¢A
o| MBS pH 7.290 PBSo} 1x107 cells/
50pf2 WEYL chs o]& BT BHE &
B uheso AF BEEGrY EH A
EAE 7o)l At o5 KRE olt29 B
BH=AE Bl YzAde FAE WE
et 7 whe-2ol dY FEHAK BERE
o £F < W JAIEE (stimulation index) 2
dehigles, g ARel whiteh
Lymph node weight(allogenic)

imulation I )=
Stimulation Index(S.1.) Lymph node weight (syngenic)

5) FRMmER FMRM 2 BFm¥EN ﬁi“"".’

BY) HE UEA 2E KREY ol$2od
1x10° celle) SRBCE Mtz HASY B
F5la, RERE 8H Fol RREWEoZ ¥
¥ pasteur pipette o|&3}e] Bmy o
BARM ¥ AORES WEsH-

BEARMY HEe KREFo= ¥ ode
mi#S 56ColA 305 F& mEste] #HiEME
H< B#%E¥  Fol, microtitration trays
(Lymbro chemical c6.)°l] HE 3 PBSE 49
25pu 4 A& ®/EBLE F 7)o 1x10° cell
©] SRBCE 50u¢ 4 Zz HEAZ ¥, 37C
off A} 24B5RE BERE W) BEY R B
Ee geoz2 prEssdch

BMmMFERS BAES KBEo=2 Ry de
Mm-S 56CAA 304 St mphsted HidfF
S B%E3 %o, microtitration traysoll 5%
rabbit complement(PBS 19:1 RC)& 25u¢
M HEY o od7]el] 1x10° celle] SRBC
% A7 St TN IRMSL BR
O, He] FAEIL Kb RES oz B
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%€ 35l =t

6) rosette JLRLMEAE RE:-v

Rosette TR fMI(rosette forming cell ;
RFC)9] BIE-> Bach@®e] Jfipkol weld HI
E3sch BBl PERe KREd
BALB/C ©ol-$-22%8 ke {3l B
RCEREAS)S HHY 3 ficoll-paqued F)
B3] 400g o2 FLFREEAA Acl o]
A Jde BB BARHERKS 3x10'7
o MME WY o3 HEARES BRE
N34 RER EHB(C2ml)o] glass woold
faRsld 2m0e] M BERS B F 37
CollA] 3095-< KHIgch 2 & BHHA
15mée] HBSSE A|&304 42kl HEASS
FBAF) ol o] KefliY WHERE 1x
10° RIS WE Y %ol 1x10"SRBCE BA
Bod 37CeolA 185 T KEIAT Ro-
sette TURLAIRRS] BT LiEer Zo] BERd
Ml FERS 4Co BHREANA 128
Ptk ®EY X, 400x BERSRFAA HE
I ¥ A= 370 £lke) SRBCY HEY 2
s REstal '

7) #EME BRRE BE ="

¥Rt B8 HE(contact Hypersensitivity
:CH)9| %82 9% DNFB(Sigma)§& #i

o2 R Acetones}t Olive oil 8 4
119 BAHBNV/V)E BMY %, 1.5% DNFB
BR 200 & BY R 88X KRE -
29 BIERE MOl RfEst, MfE ¥ 4H 0.
2% DNFB B¥ 54 & HRAmE 77 &
Hited ETEHEESIGC B EhEe
Mitutoyo engineer’s micrometer2 o] &«
BEENS B2 % 2480 Sl 22 WE
3} 107%nchs el eono, Mg (Depres-

sion) 8] HL&EL ofg ARl 9ldld HAEI)
% ch

Positi - .
Depression(%) = ositive con.—Experiment

Positive con.—Negative con.

8) BRVIGLMEN(Natural Killer cell : NK
cel) | FHEEE AE™

(1) Efy#Ba(Target cell)

op$-2 0] HRBFEMM] B VMY
YAC-1§liffi-§& NK cell {Ei&E REol A
ek YAC-1 i 94 BlgREkez
# sislen, ERKLS 10% fetal bovine
serum3} Penicillin(100 ;g /mé), Streptomycin
(1004g /m¢), ¥ Gentamycin(100 zg /mé) o]
wins RPMI 16402 £/ 3¢l ch-

(2) %Rk (Eifector cell)

Bol ®RYA RBE o15-2248 BN
€ UIFAste spleend HWHY oF 3w
HBSS7} §9¢] g1+ petridish® &7 ¥ slide
glass2 o rojA il HFERS HEYC-
Ml EHWS meshz AE 5 ficoll-
paqued RISt 400g o2 WL OHEAAA
i MES ddc Ml HBSS=
3@ ZH#Estd Hemocytometer§ {FR 3 4
x10°/0 9] MpE WEDY F. BRBGCMEE
TEIEE BES ER F}ﬁ‘:}

(3) BRBOTHN BEE o7

CFDA<2] working solution(150 ;g /m¢)-&
CFDA stock solution(20 g /mé/acetone) 7.5
& 1mee] HBSSo| B@AAA 159 LR
ol X8Rl fEA s siA. EvMRS] ehde C
FDA¢2] working solution 1mfol] 2x10°%72]
YAC-1 #ifg& BEAIAA 300H BEAA
ok #%¥ 2meo] HBSSE 3E %Y ¥ B
RIECLAEMR EHEE REd #Hsdd. C
FDAO| =h9x YAC-1 #ifa= 200RPMI
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1640 mediumo} £ Q& Smm round-bot-
tomed polystyrene tubeoll FHRMMAI} i
ERddn HRMEY EoHdliae] HEe
20:12 dpes, BAE MEAIS A
o] 200go2 o 3027 BUDWAA 5%
CO; Incubaterol] 37CollA Xegssich #%
< 3RHFL s, HAME oE
SHTR(FCM) 2 WE Y 7t 4Col AR
ol 4] REI . =3 CFDAo] =hid 2
x10°709] YAC-1 #iffs=t 200 RPMI 1640
mediumel 4 KR FUE Bz KR
3o, e WANBHoz AN
th. YAC-1 #ifue] 4F#-L Trypan blue
(Flow! Labs) exclusion k3 HX&E o
BoERE MEslgler, 90% LIL o3l

BABTEMAS] ol BOEsE Eevkme] .

fiEe 488nm Al7|E &YX argon-ion
laser beam 200mW (Hholl4 Si7EIgied,
£ BB (fluorescence  isothiocynate) -&
530nme] band pass filterol A BB E FH
Az gad H#c BDISH con-
sort 30 programeoll 9| 3t} HHEZ HES
o). BRBIEMRY BiEEe oF AR 9
8 HESUt
TEO—-TE 3

ooy B 0—TE 3
NK cell Activity(%) TEO x 100

TE 0=C'FDAZ. label® YAC-1 cellz} ef-
fector cell(1 : 20)-& BA st EH
ERT(0RFRID S CFDA=  label®
YAC-1 celle] . |

TE 3=CFDAZ label®l YAC-1 cells} ef-
fector cell(1:20)S BA3 ] TR
3R ¥o| CFDAZ label®l YAC-
1 cell9] #.

9) K&l MERE SR 0

(1) REMRS) HX R o8

@ 487 KR

B HR 1488 KREF k29 ERE
GIMR 3ol Mkl RER HBSS(Ca™, Mg’

-+ —free)5mfE &35l Pasteur pipetteo 2

RS XAMERE SN oHd X
ffifi= HBSS= 3@ pt#d ¥+ ARE 2
Froll SR 3 et

@ £ X5

ER vh%-29 [k RE" PBS(pH 7.
2)2 S kst B KRMARZT £S
3l peritoneal exudate cell(PEC)E <t}
BKHE ¢ &&° BEE Hste 68 5
% 3ol MRS harvestdld 71§ PBS2
400g oA 104 BUoMESI 26
F KaMiE EEE Fivel o &8sl

(2) XrRBY AR 2

Kefifae] Aaf WES FITC2 =ydx
poljstyrene latex particle(1.88m, Polysci-
ences, Warrington)-& {ER 3¢} 5% fetal
bovine serume] FMEo] <+ RPMI 1640
mediumel] 1x10509] K&t 5% 1077 <}
fluorescent latex particle 50 u¢ 5 HEMg 3,
95% 0.9 5% CO. ¥ RE7T TAYL HEB
ol 454k 37ColA &3Sk HR & 2
mé2] cold HBSSE &M ¥ 400go= 10
A8 EODEESS 2B KE K &
aEtes Jeblle XKafdilze AAES K
Al SEEATRE WEsch 488nm A
712 &) argon-ion laser beam 200mW
Bl A Sirsgled, KEEEYE-L 530nm
9] band pass filterol] 4] RiFfyo s FBH
gasigo. gas HEe BDIS consort 30
computer programel] ¢} 3le FHEE HES)
. Kadifie] ARE WES % 4R
w5kt

—171—



Phagocytic Activity(%) =————————TE ?[';’I(;E il % 100

TE 0=FITCZ =2}4% latex particle(5X
103 KAiE(1 x10°) & ORFR)
3 X latex particle?] 2.

TE 45=FITCZ s} g latex particle(5 %
103} KAABAEI(1x 10 & 455

BE® % latex particle9) .

10) XE#liRe| REBRHMHIE (RO : Re-
active Oxygen Intermediate) & i iES| HFES-™

(1) Bk ARiMiEe) FA

O #i8R KR

BYel HRE vle2o Bk ®HER
PBS(pH 7.2)2 & ¥Eskslel BMEXRM
M7} F£4§ peritoneal exudate cell(PEC)-&
dslcd. PECE xb71-¢ PBSZ 400goll4] 10
oHE BOUDHESS 26 %Y %, veronal
buffered saline(Ca®*, Mg**, albumin, glucose
BE)oll 1Xx10° cells/3004 7} 2= FEY
¥ chemiluminescence(CL)-& #IE 34l

@ £ KR

IE¥ vhe-29 Kl ®eEe PBS(pH 7.
2)2 kS Bekstel Bl KAMRIT 2
gl peritoneal exudate cell(PEC)g <oiglth
BKHEZ Z7e] RES wminste] 66¥RY i
% Fol MHE harvestdld x71¢ PBS=2
400g oA 107 EOSESS 2 D
%, veronal buffered saline(Ca?*, Mg?*, albu-
min, glucose &)l 1x10° cells/300 uf 7}
S22 HEY + chemiluminescence(CL) &
Rz s o,

(2) Lucigeninol] 2|3} #H¥x CL RzE
. Veronal buffered salineg o]&3] 1x10°
cells/300p¢ 2 ¥ PEC MMM MWiwE
Luminometer(LB 9509. Berthold) f3oil 4] 37°C

2 15~30% ¥ preincubation4]?) ¥, O,”
€ AEY 4 9+ chemiluminigenic probegl
10mM¢] Lucigenin 10 € T A3} LE{L
Al F, XRMABE FRAL 4 e 53
1M phorbol myristate acetate(PMA) 10 &
EASD 3TCHHIA % 605H CLE Hl
E ot

(3) Lunimololl ©]3} #%Mxl CLo RiE

Veronal buffered salineg o]£3} 1x10°
cells/300p¢ 2. A4 ¥ PEC MM BFHWKS
Luminometer(LB 9509. Berthold) Woil 4] 37°C
2 15~304% %< preincubationA}3] &, H,0

& BEYE 4 2+ chemiluminigenic probeql

10mM¢] luminol 104 & HEAsln &El
A7 ¥, KEMBE PIRAZL 4 Sle 53
xM phorbol myristate acetate(PMA) 10 ¢
¥ EAslD 3TCHMIA # 605/ CE
& 3 -

11) XEiiRel REER PH)HH (reactive
nitrogen intermediate : RNI) &Rk FES » ™

Reactive nitrogen intermediate(RNI): *%
B 53 oo HEEA KAMKlA
7-1IFN(Boehringer Mannheim, Germany) o]y}
LPS(Sigma, US.A.) =& oh& f4EMe] B
o Rl Larginineo] fhfFaye s 4R
5o, o]l HERM =t RN BRERE
of HEY REE = ez dA Yok

RNi= NO;7, NO;~, NO %o| gl&d &
<+ A B ERES =8 EHN
RNIE HfaAlA ELISA readerz HIEdA
. -
BYe REY vle29 BE AAMERSES
7HEEE % 96 well plateo]] wellg} 1-2x10°
Mg do] Fgick r-IFNo|} LPS, =&
RNI&® HE®, BKHEKS &£ #E)
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uhel BRAIAEC] Binsla 48BER Fob HEE
g fRoll, 7 well2 §-¥ 10044 49| BEK
< Ensled ELISA titertek plateo] &7 %,
F&2 Griess N-1-
naphthylethylendiamine 0.1% in H;0, sulfanil-
amide 1% in 5% H,PO.)& &Hmslz 1043
Bl Sk 2 RNI titertek multiscan
MCC/340(Flow Lab)e & 540nmoljA BICE
£ WEY ol RNI B B3k £ dh
< NaNO. & ## Fiffiste Aok

reagent(l : 1, v/v,

M. FERRAR
1. #iE S0 O|x= BE

BALB/C vu}-$-&0f ol ERAY HRE
7t HUBER vl BEE dolus 93
o BRIl KS562& A3-3d KRR &
£, N\ 304320 el BKH AR
404+4, BKH BE-e 77.9+3, BKH C@e
97+22 2ffc s WM HES JeEY
oo, B} CHolAME ¥ AENMES Jehd
dch(Fig. 1).

BKH C
BKH B
BKH A

CON

0 20 40 60 80 100

Cell Cytotoxicity(% )

Stimulation Index (S.I.)
'S

Fig 1. Effects of Bikiwhan administrations on
the cytotoxicity in human lymphoma(k562).
For the analysis of cytotoxicity, the cells
were incubated with RPMI 1640/10% FBS
and treated with various concentration of
Bikiwhan. After 1 hour, the cells were la-
belled with 1xCi [*H]-Thymidine fot 4
hours. A significant increment was shown
in two mouse groups(BKH B, BKH C). The
above data shows mean *+S.E.*P<0.05, **
P <0.005 compared with the control group.
The components of administered drug are
as follows :

BKH A, 1xXBKH : DW=1 ; 100
BKH B, 1 xBKH : DW=1:10
BKHC, 1 xBKH ; DW=1

2. REHE gt BERE A0
Mol 28

BALB/C oh$-efl Qlol4 RN #R

7t AR ¥ REREC X BE

< %ot r] 83, SILo|v BALB/C u}-¢-
29 FBgol A lymphocytes® olojuje} o}-$-
29 BEMzo) HHsto Fig 2.9 2L &

10

(&4

o<}
1
|

(=]
1

[\
1

o
I

CON BKH1 BKH2 BKH3
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Fig 2. In vivo effects of Bikiwhan adminis-

trations on the allogenic immune response.
injected 107
splenocytes prepared from allogenic(SJL)

Experimental mice were
donors in one foot-pad and syngenic(Balb/
C) donors in the contralateral foot-pad.
Seven days later, the popliteal nodes were
removed and weighted. A stimulation index
for each mouse was calculated as described
in Materials and Methods. The above data
shows mean+S.E. **P<0.005 compared
with the control group. The components of
administered drug are as follows

CON, Normal saline(0.5mé¢/day)

BkH 1, BKH : DW=1:10

BKH 2, BKH x1(0.5mé/day)

BKH 3, BKH x10(0.5m¢/day)

RE dsioh

MBS 125403200 K3l BKH 1, 2,
32 77 7.0+40.1, 8.8+0.2, 7.7+0.124
HRBl Wit =% 2A #Bmi FEKE
<+ JehiglcH(Fig 2).

3. FRMmIR FFERM H
0|zl &

Bm3RRE

BALB/C ul$-2o] glold SEAS #HE
7} #8% RmIol A HEE AWE uHE
PEe doluy| Yste], ¥ KMol g
BARES BORES WES log2gtes
FHE 3" vl Fig 3. 9 Fig 4.9} 73t}
BERME HER 40+10d Mo
BKH 1#o¢] 5.01+0.5, BKH 282 6.2+04,
BKH 38-& 6.0+t12 HEMNo 3o =5
|Ns =, BH 2, 38cl A HEMES b
ich(Fig 3). BWMEHEE BWBo] 4.0+10]
o] olo] diste] BKH 1#-& 47404, BKH

Anti-SRBC Antibody Titers(log 2)
-9

2§ 70405, BKH 3¢ 651052 2%
s, BKH 2, 3@l HEES et
Wi %L eH(Fig 4).

[o -]

(=1
'

[aV)
L

Anti-SRBC Antibody Titers(log 2)
-

(=]
1

CON BKH1 BKH2 BKH3

Fig 3. Effects of Bikiwhan administrations on
the hemagglutinin titers. Mice were orally
given Bikiwhan for 14 days before sensitiza-
tion. Mice were sensitized with SRBC on
day 0, and hemagglutinin titers were mea-
sured on the day 8. the components of
administered drug are the same as in Fig 2.
An increment was shown in two mouse
groups(BKH 2, BKH 3). The above data
shows mean+S.E. *P<0.05 compared with
the control group.

o]
-
-

[=2]
1

[\V
—_

o
t

CON BKH1 BKH2 BKH3

Fig 4. Effects of Bikiwhan administrations on
the antibody formation against SRBC. Mice
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were given orally Bikiwhan for 14 days be-
fore sensitization. Mice were sensitized with
SRBC on the day 0, and hemolysin titers
are measured on the day 8. The components
of administered drug are the same as in Fig
2. An increment was shown in two mouse
groups (BKH 2, BKH 3). The abobe data
shows mean+S.E. *P<0.05, **P<0.005
compared with the control group.

4. rosette TS AMAR0I 0|Xl = B

BALB/C ul$&ell QloiA JEA H#HR7}
#BE KM Y RENEARKE LK
71 98, o2 ie BEE s
rosette TERLMIMREE WEs ¢} Fig 5.0
2 ket

HNERo 10° FMEMAE 10° RFCY B+
SfEBto] 40+49)u) Hos), BKH 18 82+
6, BKH 28 100+1, BKH 382 73t12
@B W3t =5 #Emiigiz, BKH 1,
2Bl A HEHS Jdebilck(Figs).

120

*%

100 -

0.2}
(=
1

D
o
i

40 -

20 -

10® RFC/10° Spleen Cells

BKH 1

BKH2 BKH3

CON

Fig 5. Effects of Bikiwhan administrations on

the appearance of rosette forming cells
(RFC) in mice. Mice were immunized with
SRBC, and spleen cells were assayed for
RFC at 8 days after immunization. Mice
were orally given Bikiwhan for 14 days be-
fore sensitization. The components of
administered drug are the same as in Fig 2.
An significant increment was shown in two
mouse groups(BKH 1, BKH 2). The above
data shows mean+S.E. *P<0.05, **P<0.

005 compared with the control group.
5. &M AFREC 0|X= B8

BALB/C ©uj$-2d SlolH FEEAS HRE
7} DNFBol| =¥ £t W RERES
golu 7] $3ted, 1.5% DNFBLAo 2 MIE
A|7lz 49 Zol 0.2% DNFB ko2 KE
¢ Eigstd WEY /R Fig 6.3 ek
LB o] 31.0.3+5<1 ) #sl BKH 1, 2, 3§
& 77t 13,5144, 8.3+4, 8.3+52 HREH
el 25 A BAse] FEES JEhl
st ct(Fig 6).

>
(=]

w
Q
L

(5
(=]
L

%

Contact Hypersensitivity (%)
- .
[e=]

[}
t

CON BKH1

‘BKH2 BKHSY

Fig 6. Effects of Bikiwhan administrations on
contacat hypersensitivity responses in mice.
Mice were contact-sensitized with 20 uf of
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1.5% DNFB on the day 0. Mice were chal-
lenged on the day 5 after sensitization on
ear, and ear swellings were measured 24
hrs late. Significant inhibitions were shown
in two mouse groups(BKH 1, BKH 2). The
above data shows mean+S.E. *P<0.05, **
,P<0'005 compared with the control group.
The components of administered drug are
the same as in Fig 2.

6. BAMTCMM Fso olRE
7

BALB/C vulf-20) QoA #HEAS F4
7} NK cell®] {&ifoll =A== HBEE doln
7] 8]8ted, YAC-1 target cellS Hfgeo 2 &K
B3 &R HE#Ee 842+52u HIo
BKH 18- 86+4, BKH 2B 88.515,
BKH 382 87.0+48 HREE WdE £8
F 2olx gtk (Fig 7).
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Fig 7. Effects of Bikiwhan administrations on
NK cel activity. Effector cells are incubated

with C'FDA labelled YAC-1 target cells a,

the ratio of 20:1 for 3 hrs. The com-
ponents of administered drug are the same

as in Fig 1. The activity of NK cells was
calculate according to the Materials and
Methods. The components of administered
drug are the same as in Fig 1.

1. XEMRS AREE O|Xlis B8

1) &8 Kz

EmRA fR7F BALB/C vh¢29 A&
M ARfedd vt BES Avinr] 93}
o, 4BH ®RES BET KRF ol
A KRS 2BE 3, FITC2 =hdd
polystyrene latex particle(1.88 ym) 3} Zro]
By o3, HAMRE sEELNEE KAlR
7} latex particleg A& FEEE WES
e wl, HBEEe 247129 FEHES 39
o, oo didte] BKH 1, 2, 3§oA 22
30.0+2, 50.7+3, 48.2+128 HEE L3t
5 ®/msa, BKH 2, 3 8K
< el (Fig 8).
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Fig 8. In vivo effects of Bikiwhan adminis-
trations on phagocytic activity. An incre-
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ment of phagocytic activity was shown in
two mouse groups{(BKH 2, BKH 3). The
phagocytic calculated by
means of Consort 30 program of FACStar.
The above data shows mean+S.E. *P<0.
05, **P<0.005 compared with the control
group. The components of administered

activity was

drug are the same as in Fig 2.

2) £ KB

BEAES £8@MclA RENE = BALB/
C ul$29] XEME AREN s Mg
£ AHys] Ysled, Thioglycolate(T.G) S
LS ER v ik KadEs o
3o BEALE T BREZ AEY F, 647
R kel WHEY MKRE FITCZ =yuy

latex particle® ¥&3o EEREE RESl

W u}, BEE(19.2+4)0]] Hsted BKH A, B,
CBoll 4] 7}7} 40.145, 37.243, 33.7+30 8
=5 #melel ARES JebisichFig 9).
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Phagocytosis( %)
nNy W
o o
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o
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BKH B

CON BKHA BKH C
Fig 9. In vitro effects of Bikiwhan on phago-
cytic activvity. Thioglycolate-elicited mac-
rophages were incubated with Bikiwhan for
6 hours. The cells were harvested, centri-

fuged and measured for phagocytic activity.
A significant increment of phagocytic
activity was shown in two mouse groups
(BKH A, BKH B). The phagocytic activity
was calculated by means of Consort 30 pro-
gram of FACStar. The above data shows
mean£S.E. *P<0.05, **P<0.005 compared
with the control group. The components of

administered drug are the same as in Fig 1.

8. XKEMiRS RMEER SMHE
(Reactive Oxygen Intermediateds .

ROIs) £/EE0l O|X = @

1) &N XE

BRNAS 8871 BALB/C vl$29 %f&
fBiEel ROl £@el viX& HES 4vnr)
A8, FBEAES 1497 BEY vp$29
B XKEfMRs 783 o2 Mg 1x10°
cell/300 € ol lucigenin®} luminole && &
st chemiluminescence(CL)2 1 JE{EEE
£ WEIHAD v Fig 10. ¥ Fig 12.9} 2}
" Fig 10.01 4% lucigeninol] 93] %M %
_RAe FEEES CMPX10° gl 3HEY
MR, HEREEL 15103x10°90d  Hsiod
BKH 1B-& 5.3+0.4x105 BKH 2B-& 53+
0.3x10°, BKH 38& 2.2+0.4x10°c.2 &
Bol it E¥ 2 Bodd HEES
vrebil gl ok (Fig 10).

Fig 12.0] 4= luminolol] )38} FHE A&
Mol EMEES CMPX10°gte 2 HET &
B, BEBe 9.6+0.3x10916 H 3o BKH
1, 2, 38& 77 7.1£0.3x10°% 4.5+0.2x10
§ 5.2+0.2x10°2.2 HE# Kild =T
B sle FEES b ok(Fig 12).

2) &% REe
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Lol A BEAY BES gt A
3o, % o222 RE i XadEe 2
B &, 1xe] H/ERE 1x, 1:10, 1:100=
2 FRsle M) Hik REo 6EFR 3E
23 ¥, MRS WSt LEEer e HE
o2 R cHFig 11, 13).

Fig 11.0] 4]+ lucigeninol] 2}3} FHP X
o) EiEEE CPMx10%te 2 HHET
B2 NEHe 1.6+01x10°Ad 3o
BKH A#f-e 8.010.2x10°% BKH B#te 34
+0.4x10°, BKH C¥¢e 1.0+0.3x10°22
HER Hid 25 24 B FER
< el gl ch(Fig 11). Fig 1304+ Lumi-
nolell 93 FHEI KKK HEEE
CMPztes HEZ &F, HMBE 131402
x 1079l vl H3ted BKH A§-2
BKH B¢ 25+0.4x10° BKH C#E-e 1.0
+0.3x1000. 2 HEEH Wi =25 ZA
WA se FEES Jvebick(Fig 13).
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Photons/60mm¢( X 10°) |

0
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F'g 10. In vivo effects of Bikiwhan administ-ra-
tions on the superoxide radical formation.
Mice were given the drug orally for 14
days. Chemiluminogenic probe was done
with 10 mM of lucigenin(10, 10’ dxmethyl 9
9-biacri-dinium : DBN2+), which is ampll-
fying superoxide radicals. Murine peritoneal

macrophages(1.0x10° cells/300£ ) were
stimulated by 5.3 M phorbol myristate ace-
tate(PMA), and the measurement of super-
oxide radicals was carried out in the
chemiluminometer for 60 minute at 37C.
The components of administered drug are
the same as in Fig 2. Inhibitions were
shown in three mouse groups(BKH 1, BKH
2, BKH 3). The above data shows mean+S.
E. *P <0.05, **P<0.005 compared with the
control group.

15

CON BKHA BKHB BKHC

Fig 11. In vitro effects of Bikiwhan admin-
istrations on the superoxide radical forma-
tion. TG-elicited macrophages were incubat-
ed with Bikiwhan for 6 hours. The cells
were harvested, centrifuged and measured
for superoxide formation. Chemiluminogenic
probe was done with 10mM of lucigenin(10,
10’ dimethyl-9, 9-biacri-dinium : DBN2+),
which is amplifying superoxide radicals. The
cells were stimulated by-5.3 M phorbol my-
ristate acetate(PMA), and the measure-
ment of superoxide radicals Was carried out
in the chemiluminometer for 60 minute at
37°C. The components of administered drug
are the same as in Fig 1. Significant inhibi-
tions were shown in two mouse groups
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Fig

(BKH B, BKH C). The above data shows
mean £ S.E. *P<0.05, **P<0.005 compared
with the control group.
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Photons/60mm¢( x 10°)
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12. In vivo effects of Bikiwhan admin-
istrations on the hydrogen peroxide radical
formation. Mice were given the drug orally
for 14 days. Chemiluminogenic probe was
done with 10mM of luminol(5-amino~2, 3-
dyhydro 1, 4-phthalazinedione), which is
amplifying hydrogen peroxide radicals. Mu-
rine peritoneal macrophages(1.0 %X 10° cells/
300 ¢ ) were stimulated by 5.3 M phorbol
myristate acetate(PMA),
ments of hydrogen peroxide radicals was

and measure-

carried out in the chemiluminometer for 60
minute at 37°C. The components of adm-
inistered drug are the same as in Fig 2. Sig-
nificant inhibitions were shown in two
mouse groups{BKH 2, BKH 3). The above
data shows mean+S.E. *P<0.05, **P<0.
005 compared with the control group.
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Fig 13. In vitro effects of Bikiwhan admin-

active Nitrogen

istrations on the hydrogen peroxide radical
formation. TG-elicited macrophages were
incubated with Bikiwhan for 6 hours. The
cells were harvested, centrifuged and mea-
sured for hydrogen peroxide formation.
Chemiluminogenic probe was done with
10mM of luminol(5-amino-2, 3-dyhydro 1,
4-phthalazinedione), which is amplifying
hydrogen peroxide radicals. The cells were
stimulated by 5.3 M phorbol myristate ace-

'tate(PMA), and the measurement of super-

oxide radicals was carried out in the
chemiluminometer for 60 minute at 37°C.
The components of administered drug are
the same as in Fig 1. Significant inhibitions
were shown in two mouse groups(BKH B,
BKH C). The above data shows mean+S.E.
*P<0.05 **P<0.005 compared with the
control group.

9. XEMiRe RIEER RRIME(Re-

Intermediates . RNis)

EREE DIXE B

]

BRAC) B XAMES RNI £ o)
t PES BEY 20 sy, BEh

oh$-o] IS K RAEME(1X10° cell/200 2¢ )
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of BEMS & BE(A, B Coll wa} 10u¢
fwelld §& % 48BSRY EI ch& RNIY
ARRES AEY &R BKH A, B, CH&
747} 2845, 3014, 204302 MEB(4>)
ol Kl =5 #insigdx, BKH A, Biol
A RS Jeliici(Table 1).

Table 1. Effects of Bikiwhan on the secretion
of Nitrite by murine peritoneal macrophag-
€s.

Nitrite Concentration

Treatment . (micromole/ ¢ )
none 4>
LPS 13£3
r-IFN 2244
r-IFN+LPS 5816
BKH A 28+5*
BKH B 30:£4**
BKHC 20+3

*Murine peritoneal macrophages(1 x 10° cells/
md) were incubated for 48 hours with various
concentration of BKH, LPS, r~IFN or y-IFN
plus LPS. NO,” was measured spectrophoto-
metically as described in the Materials and
Methods. The values are expressed as mic-
romoles of NO,~ per liter. The above data
shows mean+S.E. *P<0.05, **P <0.005 com-
pared with the control group. The compone-
nts of administered drug are as follows :

BKH A, 1XxBKH : DW=1: 100
BKHB,1xBKH : DW=1:10
BKHC,1xBKH:DW:1:1

V. £ &

BRAS B R’ 34 s
oo, BETER X ATR 4A TERT

% HBEE KATRIE REERE EHE
o #RBRE BRe BE Bt B
o2 FERAS P

BEAS BES A4 B FEEN
ZheES Avindl, FELS HMRR HORE
RixmEse, Erbe CREM TRES T
R HRFHL, REXE BPHE BRLE
E HFTR BR LRIz, X452 HARA
iEmER SR, B2 BPTR NRER B
RS, BRES FABR BRET €
ORI, ABL AHTHE #RNER &
& EMaEty, BRT MK BR WK
i, Al WARA BXID, EE>: BY
EIfE BE{LR BREms, ISt BAR
HEEFHST, JIRE BPHRE RR LE &
REZ}Y, Exc BPHH BELE B0
s, EERE WTRER BAGRE BR
fEsts, aMe HEER RBFK}c K
fEo] At

BRI BEEWS FERRE A4,
Bl F3te] H®ol, BFo A3t & 5
- Wo], Mol k] E¥0], AR A3}
of FEMol, Aol Hste] @ F50] HH
of sty #Hol, JIIFel B3l ®Pol, B

itell Fated E®o] MBHMRE BENIL,

ERel #3l g % ¥o] HFH F HE
fEAS #@Esdch =8 RERES 38 &

£, BEFC B3] BHol™ Al T3l
B ST Woel, giitell 3t Bt REOE
B HRE #EIA

BRT BREEAC &Rt A Rkl
AV el vehte Aes B|/e 2 i1
Bt EEs s BEA ¥oo EF R
o] —E¥ fifol v Holx, Re ikl
—E¥ M7t ol BE=EAA deldE 2
% E%{ﬂ_c}lo. 41, 75, 76, 78, 79). o]a_]-ql_ ﬁ%l—‘:
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of Al A ERES AN vl ol
g ERE #EFE A% RERES 24
FHR RERES @Rt o Mt KB
2 o] Rl KRN BERESZ KHHD"
, 83, 101).

i 44 #E o) %A gled, o
F o9l Myt BMRE oA EW Mist
<+ a2 28 REY 4 v ks W
#Y 4 Ao zed KBSz Bl
ARET 3l SHME UAA Eite Bb
£ BaRE ExARes £ MR X7
g JHAA JezAq B BERS ol
FHBRMHY BRE Basld RERES o
o7lng HHE mEsll A Sl &
Aol A BrESI7] sl P o3 BE
e Bl 4ol Y BEEM(immunos-
urveillance) ] ET=I7F Bl &
HERBES £35 58 B &) 5
%35 Basc AL BRERZE BEdA
AR ool x el 4ol EHWAC
o] BEI Eh=Ex ASE Lokx 444
& 4 glebn.

REERBRSS MR viel o] Bk
7t ERMBSs €9 475 FAAEY EE,
2 9FE BE BRY IS RERES
FHs MRS B AWM BREd
< Zlolct. HMkEst FiAd EEMKets o
£ 5FE BEe REAT HiFos ZHs
o olo] oI BERES HiEEste BARE
WA @adn), old B\Ee BER
7} Bole BERMEA: Hfld ¥ Bk
RERES THiMC o3 Mt RERE
3 BRBUEMHC <3 BRY HUSFER]
e 00, GiiEE iRt REERMES A,
BAEME RE FESE MRS &asd 4
710l EERVT 43ty WM RE RED

ol BERRE Bk RRAIZIWqL B &
Eoll #AESE HES HM7 ok killer
MR(KRER) 7 BRE ERAA P . =
3 HER Mkt RERES R Sl
BEY ez PRI Tl MREE
T (cytotoxic T cel) 2 =o] FARE 3
A FERAAP 2 ", a8} NK celle]
B HBAKRY violsAd] B MRS o
d @BEAA = oby W AA gkATL HE
o2 F@sled MEmES Jebddih. o
Sloll= Bfifacl A £ER M7 HED &
s Py B XAMER (mononu-
clear phagocytic system : MPS)dl| 43l &
fflife] o3l ARE = QQn * 5N,
Tl A W=l J2ildl osto iFHiE
{td MPS#& #iffi~ —BR{LZE X (nitric oxide
:NO)& A3t BARS EREAL 4+ o
g}, 2. ),

&= ERAAE A% o] REERES BE
e BER o8 REFL FEM] =
A& HE S ¢lXt RBREA FA
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MBIEE] K562kl Eikmh Mm-S
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=3 FRA MBKe] BRY vt #il
FfE REREFg 2)3 HF KMk oA
hie MEIKEFig 3, 4) 9 Sl rosette
Al B(Fig5) &= @mAzEd, °v
BRMN) BEERC fEA S MMM o 8%
¥ RERES FF M gR2 BN
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Bl AFA fFRsts BERE F9 3
1}l dinitrofluorobenzeneol] i dl B X
MRS BRI R 25t BIsIA
t}(Fig 6). :
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ABSTRACT

Effects of Bikiwhan on the Anti-tumor
Imune Responses in the Mouse.

Moon, Byung-Ha
Dept. of Oriental medicine Graduate School of Won Kwang University
(Directed by Prof. Moon, Goo, O. M. D., Ph. D.)

Bikiwhan is one of the oriental medicines that have been used for the treatment of tumors
since ancient times. However, the mechanism of the drug action is not closely surved. This study
was made to investigate the effects of Bikiwhan on the innate immunity were analysed by mea-
suring the functions of phagocytes, and those of specific immunity were analysed by measuring

T and B cells activities.
The followings are the results obtained from this study :

1. Bikiwhan has direct cytotoxic effects against human lymphoma cell lines(K562) in a dose
dependent manner.

2. An administration of Bikiwhan increased allogenic immune response in the mouse.

3. An administration of Bikiwhan increased the antibodies formation against SRBC.

4. An administration of Bikiwhan enhanced the apperance of rosette forming cells in the
spleen. -

5. An administration of Bikiwhan decreased the delayed-type hypersensitivity against
dinitrofluorobenzene.

6. An administration of Bikiwhan has no effect on natural killer cells.

7. Bikiwhan increased the phagocyte activity of peritoneal macrophages in vitro and in in vivo
as well.

8. Bikiwhan depressed the formation of reactive oxygen intermediated in vitro and in vivo as
well.

9. Bikiwhan has the capacity to make peritoneal macrophages secrete nitric oxide. .

The above results demonstrate that Bikiwhan has enhancing effects of immune responses

against tumors by decreasing tissue demage$ caused by immune responses.
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