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Effect of Bupleurum falcatum on the immune system
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Abstract : The root of Bupleurum falcatum L.(BF) has been widely used in oriental medicine as a major com-
ponent in many prescriptions for chronic hepatitis, renal disease, tuberculosis and some other infectious diseases.
Many attempts have done to investigate the therapeutic effects of these principles. However, any kinds of screenig
on immune regulatory- and antitumor- effects of BF has not been reported. The present study, therefore, was un-
dertaken to investigate the BF-effects on cellular- and humorzl-immune responses, phagocytic activities of macro-
phages, lymphokine- and Immunoglobulin(Ig)-production of lymphocytes, tumorigenesis of implanted sarcoma 180
cells and B16 melanoma cells, and proliferations of some tumor cell lines(Fsall, 3LL and EL4). BF increased
phagocytic activities of mouse peritoneal macrophages in a dose- and time-dependent fashion. Arthus reaction and
antibody responses to SRBC were slightly enhanced but delayed hypersensitivity was depresed when BF was inject-
ed before- and after-SRBC sensitization. BF inhibited the proliferative responses of human tonsillar lymphocytes to
PHA- and Con A-stimulation but slightly augmented the response of these cells to Staphylococcus aureus Cowan
1(SAC)-activation. Ig secretion of human mononuclear cells activated with SAC was slightly increased by BF. BF
significantly augmented the SAC-induced IL 6 production of human mononuclear cells but not influenced Con A-
induced IL 2 secretion. NK cell activities of mouse splenocytes were somewhat increased when BF was pretreated
and this responses were due to the increment of binding affinities of effector cells to target cells and of lytic activi-
ties of effector cells against target cells. In vitro BF significantly inhibited the proliferations of cancer cells such as
Fsall , 3LL and EIA4 strains. BF decreased not only the frequency of tumor induction but also the tumor size per
sarcoma 180 or B16 cell-implanted mouse. Taken together, these results indicate that BF is one of the potential im-

munomodulator, and suggest its possibility to be used as a desirable antitumor agent.
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AE8H4 w3z A (biological response modifiers,
BRM): A wh-& 2ASFAV FFAEY] A
2, &8, L34 244905 = S gHe.
S0 Qtell gt AEA-L 2 WAl o] FolH]
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A% (488:Bupleurum  falcatum L) w23t
(Umberllifeae)ol] <8l A1Eolw] 1 Hel= dhdollA
F98 A2 A HA3, HARE] Tt X85l H
T3 FAlFe shtz o] g5 rl. Ao it
A7 Y-S, PRolEAd g, AdaeS, 214
20, gk, WA 24 oidt R aa g
Fal&uE At 247, A5AE", AFES, A
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o0} A 37}t WAl vlx)e ek §5Fae-g
Hal7] % 7R EeiA| gdrt

olol] Az A& Rele] 84 FEES o] 1y
Al9] gl vlXe AY-& Hrlsr] fste] dAAIE
o} FAE, NS A #Ru-Sa} A Bibs, Al
Ha JE=Fe] F45, FENQ HAS(L2, 1L6)
9l Ig A4bs 18]a NK A 29 8458 ZA-s%.
3 A2 3EEE] §F4AE-E b nA A
FUANEF(Fsall, 3LL 4 EL4)9] 3458 FH%a
o}-2&] sarcoma 180 A|¥ T Bl6 ZAFE HEE uf$-
2eol] o] A8 & FF ST 2 2] a3 o4 ¢
FA X2 Aol & FA3N}.
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ANEZEE : ATE B} A4 o2 AP
e AdAre Fleled Agsleh Rkl A
£3He AU A5 BelE AiFe] Aol Az
& ohg 2 AL 100el] SiPre FF4ol ¥x

15X17F A2 FEsted gt 53k 7848 24
et 2 F 7 (0.2pm)dt o WEA=RAA T4
g 22 vhEQldh. AZFEEEe AQPAET B
RPMI 1640(Gibco)oll A%t =& &3ll, Aozt
A-&81] et

OlfA - ¥ 7-85 " ICRIM-2F =+ FHgle]
Agsig ot AT 9 thE=FL EAI(sex-matched)
9] vhg£E AR olE AY TEY FEEY
uhe- 28 A2 E Fastn et & AEHAE ¥R
A= F A% 5o}

EHEZHUE HAle S8 AUIET - E A¥d4
£ AU (SRBO)E G2 A8stol A1 )4
G e o 2H4

CHAIMIE EHS B : B AYdde b2 &
7} A AEE AHMER | Candida albicansE EH A
22 Agelel ARV 2L Yoz FHA
=y
M E Ol 2j=o| Fo| : ohel] HE FHl= HE
43& 849 WEA 2 vh929) vge HBSSIA
ZAL3A) reasingste] AER-FHE HE o 54
9] Ficoll-hypaque(Sigma) WX~ Holl &jstof i)
AFEHE REsla o]F 23] HBSSZ AHY ¥
2mM¢9] glutamin?} 80pg/mile| gentamicin |31 ¢
elo}bH A (FCS)e] 10% Hi=le] gl RPMI 1640l
2x10° cells/ml9] FE2 B-gajo] vhEgic). w3l gz
F9 Helve AFEEHdozRE] dL AEE
plastic culuture dish(10x20mm, Costar)ol] g0y 37Coll
A 1074 23] PA)ste] DUTS) AL FEstol
A Aw e}

HETo BME HAb: A AL JZT F4F
o] uixle= s Hrlelr] At Fuld YE7LE
RPMI 164001 1x10° cells/ml=s|A] ¥-§s}o] 2232
AL} (£ PHA(Spg/ml, Sigma), Con A(5pg/ml,
Sigma) 8! S aureus Cowan 1(SAC, 0.0075% v/v, Cal-
biochem)2.2 2}=#}od flat bottomed 96-well micro-
culture plate(Nunclon)®] Z} wello]] 0.1ml4 B33} c}
S of7 BE(0, 01, 1, 100g/mi)e] ATEZEE 7
slod welld EFo] 0.2mlH 58 ZzA s} 37C, 5%
CO, incubatore]] Yol 72X|7F wieks}gdc). viek AE
oll2] [*H]-thymidine([*H] TdR, specific activity;
20Ci/mmol, New England Nuclear)2] pulsey= 0.
SUCIPH]TARE 7} weliol] wjokE5 12417+ Aol| 7t
of Mgt en], ["H]TdRE incorporation Z# el
multiple cell harvesterZ glass-fiberoll A|£& =331 3.
liquid scintillation counter(Packard )& o] &3} c}.
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chefyzol |g Al - A HEA AT F-RY
(2x10° ccll/ml¥g SAC(0.0075% v/v)o.2 AF3je] 1
0.1ml& round bottomed 96 well culture plate(Dinatech)
o] 7} wellol] 223} o} 112(Cetus)E 10 unit/mle] &
22 kA e o] TR A 5L 71l
wellg}d Eeko] 02mls]A] e}t ¥ plateE 37T, 5%
COMIAN 787 wiFeion, widele] harveste
wioF 2 ¥ 7} plated UAlsl] AIEE JAAT o5
. AEukg Hsigled, wiglie] Fuld gk
ELISAY& o]83lo] £33t

G BHtel A : wefelothe] gGaael 24 L
avidin-biotin systemol] &3} sandwich ELISA¥j o2 4
Aysheier. 7H71sE, plate] 7zt well-g rabbit anti-hu-
man [gG(1:300)& coating-AH s} of 7ol 2u Al
343 7+ A gE dol 247 AE-AEEc. ol
biotin-conjugated goat anti human-IgG(1:4000)5 3
o] 147+ ZL-AX 3k g horseradish peroxidase
conjugated avidin(1:2000)2.2 4587 2r&-A1X313
t}. o}7)ol] phosphate citrate buffer2 £33k ortho-
penylenediamine-g 7}sto] 2087 2hAE S5 ¥
4N H,SO,Z AAA)|A 492nmi}tAol| A ELISA reader
(BioRad Laboratories)& o83l FHEE 2339,
o} ofofulie] 1gG e 7MAA RS FREXE T
Az o] FFTA ) viv| A1 A AESt

Lymphokine(IL2, IL6) Aitts &2H : AE F2&
(0, 0.1 EE Img/mi)e] A7boll 917 Az BEA
WA £(2x10° cells/ml)9): (L2442 Con A-
sepharose(10pg/mh)E, IL6AJAHS SAC(0.0075% v/v)
o7 747 AFske] 37T, 5% CO, wik7lol 40417
wokslglel. ¥ o] & 500g8 3087 YAsle] FA
g o] o7} A ell A-gatict. wikAe] 1L23F
gp2a o [1L20)FA MEFQ vhe-4 fale] CTLL2
AL, IL68eFE" e MH60BSE2 S 48313
t}. o] 5 A|EE RPMI 164002 33] 4] A¥F o
2 5% FCS-RPMI 16400l CTLL2 Al E¥ 5x10° cells/
ml 52 28]52 MH60BSF2 A EE 1x10° cell/ml
2 299 ¥ ofy|o] Ald A3 919 wieF A AL
7}2} 7}sb3 2 0.1mlE flat bottomed culture plate®)
7} wellel] 7hsto] o] 0.2ml/wello] HA shod
37T, 5% COpHF7IolA] 48X17k wioksigict. [*H]
TdR2] pulses wXFE 4A7F Aol AAzkgio
pulsc®] 2k, harvest ¥ counting W& B d=T+ 5
A 2R3 2o ubgo g A"

NK MZe| @4s &Y : NKAZS 845 F4L
single cell level assayol] F3}od A A8k e

NEZo| Z4ls &X : AlUNREE Fsall, 3L1. 3
ELANEE 2x10° cells/mlE 3)4]s}o] 1 0.1miE falt
bottomed 96 well culture plate2} 7} wellel] B34t o}
& A2FEE(1pg/mlyE 7hste] FFo) 0.2mlo] 57|
s9et. 1 F plateE 37T, 5% COuek7]ol 2047
wieksigleh. M8 ¥ plateE YAl G4 4E Al
Asti 3-[4, 5-dimethyl(thiazol-2-yl)-3, 5-dipheryl]
tetradium bromide(MTT) 150p1(5mg/m!)E Z+ wellol]
748 % 37T, 5% COpfat7lel WxIg & MTTHS
A4S 150p2] dimethyl sulfoxide(DMSO)E 7+
wellol] 7}s}od 540nmollA] FFEE ZAsto] o] F Al
Toll Y 2452 AASH.

ol 2ol 0]4|El sarcoma 180 MZ2| E4s 54
A2 REE(1mg)S Al Aol 3 Asted wid
Z A7hel| 7U7 BRUNE Folsiglen dEFY 4
glAled kg Foldh ¥ HBSSol #-f3 1x10°7H9]
sarcoma 180 AJEE up$-£9] Hilol]l FAScH 1
¥ 69 Ao 36YAA FoPUAEe Tkl 2
7% 24815

B16 &ME Mol ZAuel Molg £d : A
32220, 1, 5mg)S PBSH| 3] 4slo] A3l 33],
67F7+2 ICRup-2oll A Folzlgiom ANEES
2l B16 343 AEE HBSSol| Lot up-go] ub
vpetel] FHFEASAY v R A} oful HF
2o 1x10709] AER St FA 65F vlAE
A vhg2ol ool EAFE BHY uhg
o] fe} o A7) FAstel FLAES 2T
G4t o g0 g HEsiol Hold FAFS Fts
+ Azelol Mol 88 Fokgict.
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CHAIMiEZ 9| EMAlSOf ofxjs FE : vhg-20] E7d]
ANEE A F22E(1, 25, 50, 100pg,/ml) ZFzHs}ol]
2] 5&17F wioFEr ¥ C albicans® HFskn A AlE2
452 Hrlsldd vl Fig 13k 28 A-E <ddvh
2= AAIE &5 AE 37 9 oAz A F
@) thzoll vsled Fa-EE AAR Folld FIHEA
o o3l e T 9 Az o &4deltet

ZHZXOI2D} S| Aol ojxl= JE : ATFE
38 upS ol SRBCE sty A e 447 57
Wi Bodslm w42l of7lFAksle] s 53
ket g2 gA7HE A vt Table 134 3
2 MG olich F, of7|FA 347kl A8 Arthus
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Phagocytosis(%)

Time after inoclation

Fig 1. Effect of B falcatum extract on phagocytosis of
macrophage. Peritoneal macrophages(2x10°
cells/ml) from ICR mice were cultured in the

3

-2 e 4Ut FA% F F3] izl vlste] oF
7k 37ksig o0, of71F A 2443 ol 2% A9
ke A A E HY ¥ Fo% F 2 g4
Bgon], W] 796l A3 SRBC tigh 3 izt
2Rl A e Wy ¥ Rl 55 Soleigint.
YZT FAS0) ojxle I : A% HEA YL
£ SAC, PHA 3 Con A S22 3 v} of] %
59 $2E2 37kln vl Table 29} 22 43S
ik ATFEEL SACHT WEH Y7 54
€ tha: ¥FAZ 01}, PHAS Con A AFAlol: 2
2] 22 ZA5o| thk oA Hgled, vk Y3
9] Bl AE F2-80) 9428 A A Ysic.
Chej Mz of |gGaiitoll o|x|i= FE : A HEA o

presence or absence of B falcatum extract(1, 5,
25, 50pg/ml) for Shrs. The cultures were
washed and inoculated with C albicans(4x10°
cells/ml). Phagocytosis of cultured macro-
phage against C albicans was assayed at 3 and 6
hrs after inoculation.

* Each bar represent the means of 5 experi-
ments £ SD.

S EE SACL R AFajo] 1L29] £ Tt u]EA)
Stoll 4 vlkA] of 2] TS AX FEEE Huleled &
A L9 Ig Pabsoll vXle GEE Ho1aR af 2
A3+ Table 33 k. &, SACAHS A F2] IgA¥
A 11237} 9wV BolA AR EE
7ol A&l w|ekatAl F7bst A, K31 1L28] Aol
Algle] 1pg/mle] F5ellA AA3| 71t

Table 1. Effect of B falcatum extract on the footpad swelling reaction and antibody production to sheep red blood

cells in ICR mice

Time of extract treament

’ Footpad thickness(1,/10rm) at
relative to

Hemagglutinin

SRBC-sensitization 3h(Arthus) 24h(DTH) tter(log,)
Untreated control 7.5+04 10440.3 32+0.1
4 days before SRBC 9.5+0.3 8.8+0.2 4.6+0.1
4 days after SRBC 8.6+0.2 9.0+0.2 44103

Mice were sensitized with 1x10” SRBC on day 0 and challenged with 0.03ml of 20% SRBC on day 4. B falcatum
extract was injected i p for the indicated days(daily Img/mouse). Footpad thickness was measured at 3 and 24 br
after challenge. All mice were assayed for hemagglutinin antibodies at 7 days after sensitization.

Table 2. Effect of B falcatum extract on the proliferation responses of human tonsillar lymphocytes

Extract [*H] TdR uptake(cpm)
(ng/ml) T Med ~ saAc PHA Con A
0 1,724 18,950 57,593 42,896
0.1 2,129 20,772 47,663 39,968
1 1,740 20,162 48 475 38,019
10 1,709 18,416 56,811 42,086

Human tonsillar lymphocytes(1x10%ell/ml) were activated with 5 aureus Cowan 1(SAC, 0.0075% v/v), PHA(5pg/
ml) or Con A(5pg/ml) and cultured for 72 hrs in the presence o absence of varying concentration of B falcatum
extract. [*H) TdR(0.5pCi/well) was pulsed at last 12hr before culture termination.
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lymphokineAi4tol |zl H8 : At HAEA o
AEE o8] FE A X FEZ A} ConAE
L SACeZ A ujekst ¥ o|E wljckoue] IL29}
IL69] FX=& Fs3W v} Table 40il4 9} Zc}. 5,
[L235E AZFEE HrhrdlA w59 BAle] 3
£t o), IL68] FEE AX 328 7oA ¥
E9} BAlIgle] St

Table 3. Effect of B falcatum extract on the IgG secre-

tion of human tonsillar mononuclear cells.

Exract Ig secreton(ng/ml)
(ng/ml) SAC SAC+IL2
Control 68 374

0.1 92 486
1 116 518
10 73 454

Human tonsillar mononuclear cells(2x10°ells/ml) ac-
tivated with S aureus Cowan 1(SAC, 0.0075% v/v)
were culture in the presence or absence of IL2(10p/
ml) for 7 days. B falcatum extract was added into the
culture at initiation. Culture-sup was assayed for Ig
content by ELISA.

Table 4. Effect of B falcatum extract on the lymphok-

ine-production of human tonsillar mononu-

clear cells
Extract % of control
(pg/ml) IL 2 IL 6
0.1 98 128
1 20 132
10 95 104

Human tonsillar mononuclear cells(2x10° cells/ml)
were activated with Con A(10pg/ml, for 112 produc-
tion) or with S aureus Cowan 1(SAC, 0.0075% v/v,
for 116 production), and cultured for 48 hrs in the
presence of varying concentration of extract such as
IL2 and IL6 using corresponding target cells. Results
are normalized as % of control.

NK MEZ2| 4ol Oixl 58 : oo uIRAIES
AelsEe) A% 2222 AHeleld NK AL B4
o vlAE A% 22Ee] ATHE HrIY Bh Table
5o} et &, AlE 228 WitozM AFME}
FAMNET A U FAAL] Salso) vlokelAl &
x=lo] NK AZe] $AE 2] njoks}7 gh2=9ick.

MEZFo| ZAolf 0|kl A& : FFo] MEF (P,
3LL 9 EI4)E A% 358 (1pg/ml)E Helsle] wioks)
I MTTHHS ol83led o]& AlEe] el nlXle 4]

39| qukg =AY v Table 63 v} &, A3 F
252 AElshA g2 izl vlsle] Falle 10.3%,
LLA|EE 14.6%, ELA= 11.8%9) 244418 R}

Table 5. Effect of B falcatum extract on NK cell activi-
ties of mouse spleen cells against target Yac-1

cells
Extract % of
Conjugated Conjugated )
(ug/ml) effector cells target cell lysed NK cells
Control  1.740.09 52.0+2.7 0.88
1 1.9+0.11 52.3+2.1 0.99
5 1.8+0.08 58.5+4.7 1.05
25 2.0+0.06 56.0+3.0 1.17
50 19+0.14 56.24+2.3 1.06

Results were the average percentage and standard er-
ror of the values from 7-10 experiments below for 1:1
eflector and target cells ratio. Effector cells were pre-
treated for 1hr at 37 with above concentration of B
falcatum extract just before the addition of target cells.
% of NK cells = % of conjugated cells x % of conjugat-
ed target cell lyzed /100

Table 6. Effect of B falcatum extract on the prolifera-
tion on various cells

Cell strains % of com.rol
Fsall 89 7+79*
3LL 85.4+6.3

El4 88.2+9.8

Each cell strains(2x10° cells/ml) was culture in the
presence of B falcatum extract(1pg/ml) for 20 hrs.
The proliferation response of each culture was measur-
ed by MTT assay.

* Mean£SD.

o0l o|4|E sarcoma 180 M2 40| 0|
£ A% vl ASFEE Imgy 797 Sl
% sarcoma 180 A|EE ojAlsl G55 Tkt Ag
7 71 Z7|E WA v} Table 734 7). &, A% 3%
£ FodulA] ge tlzelAle Tokulalgo| 6UA)
o] 80%, 12U=iet 18YUAel| 90%2 F7tslvirt L
AEl=lo] 36UAlE 20%7HA] AE Yo, AFSEE
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Z Aol 64A) 20%, 1295 40%, 1844 50%
2 F7kslol I AETL dzFol Hlsle dA3 I3t
ot =3 §58 T4 U= dzdolAe ARAE
oz Zrhslo] 36UAIell 66.0mm™i] o] & uidl, 4|
TFEE FoATolAE 3694 175mm’2A AEE
282 sarcoma 18041 22] AR S48 HA3] A
a3t

Table 7. Effect of B falcatum extract on tumorigenesis

of sarcoma 180 cell-implanted mice

Days after | . % of Tumor size/
X

implantaion induction TBM(mm?)

6 - 80 3.8

+ 20 2.3

12 - 90 9.6
+ 40 3.2

18 - 90 12.4
+ 50 3.6

24 - 30 40.6
+ 20 4.5

30 - 20 57.2
+ 10 6.5

36 - 20 66.0
+ 10 17.5

Mice received B falcatum extrct(daily 1mg/mouse for
7 days) or saline(as a control) were sc implanted sarco-
ma 180 cells(1x10° cells/mouse) and then at the vari-
ous time of interval, the frequency of tumor induc-
tion was observed and the tumor size of tumor-bear-
ing mice(TBM) was measured.

B16 AT MEo| Atdet X Folof o|xl= HH
. B16 FUE AE 1x10°WE ul$-A9] v|Hulo) 24}

33 g EEe] AE $2E(0, 1, S5mg/mouse)E Y
FYell 33, 677 FoI¥t F zpdibA4H Holol] wx|
€ 9% 2439 vk 2 Zds Table 83 7}
F, Uh29] Hol] FAFo] wAY A X FF
Eg Fo8A %2 dizFol4 10vte]F 10ut2i7) vt
A5 001 (100%), Img? 5mg FoF 23] 8ujalF
6n}e] (75%)7} k=]l om, sEdk ol WEARSE 2%
e dzgollA 53.00H, ImgFolFE 37.67A4,
SmgFolit2 23257024 A% FHEE Bl6XME
A Z 2] zpiut B3] Hol g H=s] JaAlsldct.

Table 8. Spontaneous metastatic behavior of Bl6

melanoma cells in ICR mice

Number of

Extract l\.Iumber .Of
(mg/ mice bearing tumors colonies
pulmonary =~ - — .
meuse) tumor Median Range
0 10/10 53.00 17-108
1 6/ 8 37.67 14-67

5 6/ 8 23.25 3-48

Mice were given injection in the tail vein of 1x10° B16
melanoma cells and were orally administered with B
falcatum extract(0, 1, 5mg/mouse, 3 times a week)
for 6 weeks. The number of pulmonary tumor colo-
nies was determined under dissecting microscope.

B16 HAMZ Mzl 2t WD HMo|gol| o|xj=
A% g TR A& F£E(0, 1, Smg/mouse )
Aol 33], 6573 Folsla 1x10°%49) Ble F4F
A XL alp-29] whaletel] spljFEAste] whupetell &
=53 FoF vl ga) Holl HolH = v &S 243
5w} Table 99} 7t} &, vpg-29] whapgol] 5%

Table 9. Metastasis and tumorigenesis of B16 melanoma cells-implanted ICR mice

Tumorigenesis Metastasis
Extract B N 7P A T T T N T T
No of mice Diameter No of mice No of pulmonary
bearing bearing tumor colonies

(mg/mousc) footpad of footpad pulmopary T T T T
o tumor tumor(mm) tumor ﬁl\j":d‘a" Range

0 8/8 87.9+9.7 4/8 6.0 2-12

1 9/10 80.2+6.5 3/9 4.0 2-9

5 7/7 78.4+3.7 3/7 4.0 1-7

Mice were injected intradermal into the footpad of hind leg with 1x10° B16 melanoma cells and were orally admin-
istered with B falcatum extract(0, 1, 5 mg/mouse, 3 times a week) for 6 weeks. The number of pulmonary tumor

colonies was determined under dissecting microscope.
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Foh Aol iz (8utelF 8ate), ImgFoF
(107}2] ZF 9wial), SmgFAd(70ke] F 79ke]) 83
2 w3yl #AEA ggovt, 2 Zrle HET(87.
9mm)el] H|sted 1mg Fof ol 80.2mm, Smg F
o FollAE 784mmE Aol FEAEH AHYE
2ok Ed, FdAE LA HE2 Holse
ohg) SE dEFolA 8uke) 3 4ohel, Img Fol
ol M= 9ute] F 3olE], Smg FolollA: 7utEl §
3upe|geon, nhg-249] sl wAaE FaF Fekp
Yol = dzFoll e 670, Img F43F Smg Fo
TollAE PIRA AL F52E Ble F4F AXS]
ZolE A Z .

@

AETH W= A(BRM)YE YAHollA 23k
o ol whzt R o33 ol e g ok 1) A
A Huhe-g 2Asted A 2T AEAIFA
u, 39 dolAAlE A gsle diNES 3841
Av 7o 2R &3 Fh i AYHE F
M7 A 2) A -2 A= B2 FulzE ¢
248 Fole Aibge] wMES BEse A 3)
FAA L &F Wy 7|7 gt TS Fo
Agel HMNE Fole A 4) FINES] YAAILE
BEAANAY FRAES] E3E FZsle] EDHA
e A5 Az EANERRE), 5) §571 7]
Z9 A8l Btay 32 WALXE Aol
H4E5% 3k R Fo] AP BRM ¢4 shsta A
oHe ge] F2 559 YYA S 2 Foe2R A
& vehlleg X84 $A8-% F9 I3 1 A
BAIAE Aol EAlshe BRM] -84 5-& o
ME st vebpdo w24 dRtEISE Jebls
BRME B4 /g 7% 12 754 sdes &
A5 getAe] i) 38 Aoy ddsol Y o
FAES] AFHQ =¥ AR Py F79 W
Ago] & glon olF AAAE] dFE 1 F=
9} 3HHH Q) BEAJo] Hte] WA QU 5] AIEL
o gl 7)59 wistel Bl YR HAANEL T
BRMo g #F=lo] 1 542 B FE7A el disto
AAs] AFEo] o3 glow ol2gt AHikow AE F
50 izt g7 gutehy 53] thgollA AgEE
o2 7}A] Agefol] sl HFH o2 A= w gt

A) . (4e88:Bupleurum falcatum L)y viv-eldel] &
sl Algoln 1 Hale gkl Hdst, 7% 5o

229 ool WA AREY shbolck. et
el 4 HY P EUE 4850 87 ol
Foll Al %ol gk #eA ol MAHQ 2t ge vl
Aol

olof] B oA Al Haje] 484 FFES o]
4oz Wy =24 AL 9 IFY 8-S Hulsidd
A& FEEo] AAellA ol el i AX Y
A WA wHofukgof v]x)= 2GHQ] d3kg Hrlsln
2} v gAE At g THE &4 99 SRBCE
st 4 £ whSo g wyse A9y A
S5 3kl v S8ck(Table 1). 2 A A%
FFES UYH v WY Fol Folsiyd AQd al
b2 AAlE R o) gk Y38 Aag 2
t}. o9} 7S A= Con A AF HYZ e F4 52
FaE ot SACAT Y=Y FA5E FAsl 4
#|(Table 2)3 S8 & & 5 IUAet. 28, o 24
I 7)ALe W eubg 53] QA W32 TAE, B4
X 9)9] 59 A9} of] Qlatell st 95
Eat Hatolr] wiFell B Ay ke olE 4
o 8l7]+= vFsict

A M Al virus 5 2 N-EA S shalshe g4
52 73 lew superoxide anion(O, )% hydro-
gen peroxide(H,0,)& reactive oxigen species(ROS)2}
lysosomal 4 ¥ oy 2} monokinei} 2 E4-5 A
Asto] QZuke-E FEsIH FUHANEE AlAS: 7
55 MR el Al Bddell A vl 73 44
X9} C. albicans 3A17F, 6A1ZF wiokal F ciA| 4] ¥.2]
HA5-8 WA A(Fig 1) Aol vlal A% 32
29 Hrbs et 713l vl @45 ARAQ) F
71& B ow wgk| ko] Zatetol whe} ozl vl
sel g Z7HSE ARoIGLt. ol Aske A%
225 A H.9] saikosaponin} saikosaponin dg 2]
31918 79 acid phosphatase(lysosomal enzyme)9] 4+
23 IL1Y) 717, Fe 58A1"2} 1a g9 whale) 3
7V gl F71A9) Qethd whdol wiel g43ts o4
Al E2| gago] Zrldhchs Barel UX|dict

Nowell*o|| ]34 mitogenoll 2|3 FZ T ZAl%
ol Hx2 wugl ol YLTE) F4% 2R E Wi
He) AX2A S4H7 Uk YL F4L ofa
259 3ol Ystol 2ol A& DNATH T3
ol ME P A%z Uehhs shel Bgolch 2
AYalA A Z F5E8 vlAS iAo FAge
S 2R FEsied A& FEE AAS] mitogenic
efiects gldord, SACo.Z 25 (ETF F4 52
& AR H o PHAY Con ARFFAle 2 FAE
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o] AWK Table 2). 53] A& FZFE| o3t
SACAS HZ T2 FAFA L AX £5F EAstol
A SACA= e A 9] 1162] Ful7l 9314 £ Ad
4% (Table 4)0.8 w|Fo] A& FFFo| BYZTFE
As WA 1169 AA4F Zvlo gsle] 1 FAlo)
2259 & 7FeA = Sl

Ag FAAEE SACLZ AF3le] Bl Exe] A
3 355 EASNA widdl F A& FZ2E0] BAE
2] B3l v|X)= 93-S FH3t. 2 AR A S
FE55 7R &2 d=zTH A FE5EE A
ToNAE Ig4bsel HrbsEel vt 433 g2
Z7hH A= GRAT Aubg oz A3 FE2E2 7R
FoAlA vhd E9hvh(Table 3). =3k, SACALS chalA|
EE 1L29] EAlslell MiFA] A3 F5F Arke g8
ARE B8 gRIA A o]2] 8t Wk Igiulol] wixl=
11.29] 2Hgo] REFEE H7toll 23l 5 3315
7] wfjFole} Azt

1L6+= BA|3E2] E3]1AKB cell differentdation factor :
BCDF)EA] BAI¥2] IgA4he FAAFH TAXES] F
Al E3labgel ARAS AdAlE 2pgate] 1129 A
ALg AS3le 5 459 Wolr)Hd S8 A4S ¥t
£ Aoz dEA i B Ao A% A EE
SACo.Z 2= vllgkA] A X F2E-S 713 1169 AJ4t
o] Z7kla Con A2 AT whalA|E= 1129) A4+
£ YAl Table 4). o]&1 8} A= A E3EE EA
3tollA] Con A9} PHAR 253 Jl79] F4lo] <jald
the & 4843 (Table 2) F, TYZT9] F4o] JA)
=o] 1129] FAHE 2}F61A] X4t Aote} Aalo.

A EA wHodubgel Fadt &S s AFBAEF
Zhed A8 AlE+= oi2gl4 FZF(large granular lym-
phocyte)?] UFoz Fokwel ZA7IAH FashH
%39] v 5old wauhs-& 4317 A3 WA
A FEZ o] &Hc). o] RAAA T Fofoll tsto] A}
A A AESE 7HAY vlolglk 9 Al sl
AEE shafshs 848 7HAH, 112 9 QAo #HI1Eel 9
34 FAjo| F71E} P NKA|E7F FHANEE w2
she 7176l disl|A = BdsA g3 A A g,
1) EAHANEE Q431 A= 171, 2) gal71AS
#4331 271 A]7], 3) NK-lymphotoxino] 325
A7), 4) TRANEL) AE A7 & g 5 o B A
HollAl e vhe29] BlAAES ZFAEZ, Yac- 14 E
& FHAEZ slo] pdasAEe) B =zA%
A A3 F2EE AxelA] NKAE] F3 4|92
A EE Ags THAE Fallso] 3" A
Z|(Table 5)F Bg=d ol AR = A3 455

o] NKAIZ7} EHAEE shajehis 4chAle] Aabdg
A7) Anz YA},

Alolel = MXE 2] mitochondriaol]4] EH])E+ succi-
nate-dehydrogenase+= tetrazolium salt MTTE forma-
zan 22 WA 7IE AL HAR gle o3t A
Ag o] &3 AEY PER} TS FHALE T A
o ¥ Yellde] Ax 258 HrH(1pg/ml)st
o] 5259] FUYAMEF(Fsall, 3LL 9 EL4)F wioksle]
MTTHHY & ol 83t F458 2AE HaHTable 6)
thzgell vlsle] JA=Yct. 2, Aol <A
AEE 1AL B Ao g 4 sle deg
Asjolo} & BAletn AZ L}

uloll A& 2FE ImgH 747 FoIT F sar-
coma 180 M|EE- o)&ls}a Feko g Gu5| AL
a2 271E Wl AR 355 Al dizgl
vlsl] Fko 2 Fewv FEUt HAS Ygton 1
9 =715 AAB) dgkrk(Table 7). F4e] Hole
Hxz vy AV 25 A3 QA=A e Y43
712 olgshe "ie|r}”. shelslu, 430] Ybtoll
Hzxel AYEo] WAz o] FAx:
(vascularization), HE3, A, A X qs}ed
£3hEm A2 ZAIEBRA capillary bed)el] A2
sto] Whel) RAsn WozvE] YA =
22 f-Z(vasculation)o] #Hdsted FAEE A3
B TR A E 23Zo] FRUA Holol u]
£ odure 2A7] fstod sAIEel Askyol Son]
Aol 2 Blo HAF ALEE Agoto] 24
stsle. ohe2olA Bl FHE AT FAol) g
Zoptalg 5 Mol &L (Table 8) vhzol] Hjsto] A%
222 Folold WAl B ol Ak
WAAES) A% S7F, BAES 24 9 Ig AR
27}, 1L6s) A4 27, NKHIES) R4 271, 5%
AL F40%5 oA 59 & Y 44E veiRcia
ol54 B3He Ago] GG Anz ARAT. 3]
NKAIEE 270l Z9bg Adtn 1 243 HAg
AA ke W?, Aol4sl Y4 AAlehn W
W FFAE HEELE 5F9 NKAZE 47t v
vleldtchs Ba® aelm Al FE-Eo] NKAIEe] 8
A AT B APHIH(Table 5)2 v]Fo] A% F
Z-Eoll 2% Fof Aol9) A= NKAE] 433 7]
A& BA7E el A

ojde] A AN X FFEL B Y244
o ek olye} e gFaeg Hedg d 4
At
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4 B

A 3E vlyel gl el Algeld I Rl
oflA] 7+A%t, A% Fo x50 HFHQ FAZ A
2532 glen} WAl v)Xe gt gFdEHgol
et AR v ksl vl olF ghsly] A%
Ago g dAZe] g5, A A4 2eieks
3 gas ez A JZ7] A5 o
YEFINL] PAHs(IL2, 1L6), BHZT2] I[gGA4ts,
NKA| 2] 845 58 SHslo] A3 WdAe] &
Aol nx|& AubA Q) g Hrlslgla w3t 52
Zok AIEF) A g YA $A45 9 Aoles+E
ZAslo] ol9] ok A8 HrlelR v oI A
AF& it

1. A% 2£5-2 Candida albicansoll Wigh E-7F oj4]
Az gAl5-g F7HIR.

2. Wek Yol 3t Arthusih-$3t 3 FAlk=
Z71E|glon) Ay Anluk-e-2 A3E et

3. A% 325 uAT JZ T FAele %S
u) 2] Fgtort SACAT YEH2] FAE YRAA
I PHAS} Con A AAFAlell= 2 5418 A AX)Fict

4. A% 2252 AT g SR

5. A3 228 el IL62 AiRE 33
GRARF e} 1L29) AR tha A F

6. NZEFEL NKHAES FHAEe}e] A
A3 THMNEY FelsS FRAZ

7. NG Joll A AE FEEL FF AFEF(Fsall,
3LL, E14)9] Z4)-& A Alsisdct.

8. A% F28L ulgXto] o]Al5l sarcoma 180 A
Fo| Z2)2 x| st

9. A& 22T Bl6 HAE X thdt ZpAutAy
A Mol el AAlsidct.

10. A& 2258 Bl6 T4F AlXo tisle] FF
A& Holg-g FHAaAIR

oj4te] Az AT FHE-2 WA AlEol 7
o Z83le] A W S 2AYS ¢ F UA
o] Zoki¥2] Z4|3} Aol g AAlsle AT &F
oF 280 385 o AUt

ZAngEs

#%. Human BYZ 79| 247 Eitol Jg
e gae 24 FABRMY A4,
124 AEE AN TR ATH, BFY

._
o &

PPl
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