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ABSTRACT : Immune activities of two different extracts of Kadsura japonica Dunal. by typical extraction processes using
water and ethanol at 60 T and 100 T were compared to them by ultrasofication system and through traditional fermemta-
tion process. The fermented broth of Kadsura japonica Dunal. definitely improved the growth of human B and T cell up to
30% and 22%, respectively, compared to the control. The secretion of TNF-o and IL-60 was also enhanced by the addition
of the fermented broth, up to 35%. NK cell activation was significantly improved up to 1.4 times higher than the case of add-
ing other extracts. It was also found that this broth could yield higher nitric oxide production from macrophage than
Lipopolysaccharides (LPS). It can be concluded that Kadsura japonica has immune activities and, in general, the culture
broth from a conventional fermentation has higher immune activities, possibly by yielding immuno-modulatory com-
pounds, not existed in typcial extraction systems as the result of HPLC analysis.
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Rk Aol AH-E "M EE RPMI 16408 A<l 10%
heating-inactivated FBSE H71A1# vl 43R 3, NK cell>
Alpha minimum essential medium (c-MEM)#|A]8l 2mM L-
glutamine, 0.2mM myoinositol, 20mM folic acid, 10™M

2-mercaptoethanol, 12.5% fetal bovine serum (FBS)St 12.5%

horse serum (MyelocultyS F7FA#A vigsIACH

A Ze| Y] B3t Wiz 2 RPMI 16403} o-MEME Gibco
(USAYIZHE] 313193, Hepes buffere= Sigma (USANIe
Al FRAsted AMEElATE A& GibeoAle] FBS9} horse
serumry o431 gentamycin sulfate, trysin-EDTAY Sigma
Al g ARt MEGME 9% sulforthodamine B
(SRB)E= SigmaAt2F-E FYste] Aol AM&-3Hr.
3. HONIZ M 21

HA7 15 T4 = A7 HY AEQA T cell (Jurkat)s}
B cell Raji)S o|-&3td AF3ATE AXe] AL 10%

=X
o

5

FBSE &hydhs RPMI 1640 HIXIE o]-£3led 5% CO,, 37
Coll mjeksion, He7)s S7-E31= 24 well plateol]

HEZS 1.0x10%cellyml o] F=2 23 FT A EE Fds}
o] 8 Rt uigsiHA Y Zt well®] celtd: hemacytometer
ZAXE FE 233 Y{EE 233 S ARE

o} (Kim et al., 2005b; Lee et al., 2002).

4. Cytokine 20| 53

CytokineZ IL-69} TNF-a2] %8 Chemicon (USA)AH]
IL-6%F TNF-o A% kitE AHE-3te] S8tk Axe 5=
£ 1.0~2.0x10* cellyml 9] F=2 FHI 5 24 well plate
ol 900 & ¥ H7kele] 247+ FU% #F (37C, 5% CO,)
A7l F MBS HFFEES 05g/4L 2 1008 B A7l
] Hi g (37C, 5% COBITE AAE71E o183 vl
FulA 9] FEAE A thE 450 m A microplate reader
olg3t FHEE FHsld Lo 0DFE EFERS
o83 AT EFFM v)w3l cytokine?] YL =33}
At (2, 1991; Han er al., 1998).

5. CHAMIZEOIMO] nitric oxide MMs

AR MEZFE 17741 WA E (mouse)oln, MEE
10% heat-inactivated bovin serum@ RPMI 1640 HjX] S o]
&3t 24 well plate®] 4.0~5.0x10*cellswell®) EE2 2
o e, AEE ArtEAY B2k 9% 37C humidified
5% CO, incubatordtel| A} 4817 B3t vjdsle] Ao AL
ailet. i Al zeA] A E = nitric oxided] %S B4
WA E wj gt ZH=o] Y= nitrite®] FL microplate
assayE ©|83to] FHFo =N FGEAT. HA NEE A
2ot 484)7F B XS gL FE 50 LS FH3I

=X
=5S
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FYEHE] GriessAlF (1% sulfanilamide/0.1% N-(1-naphthyl)-
ethylenediamine dihydrochloride/2.5% H;PO.y& H7Fst 4
24 1087F WAl ¥ ELISA reader (Molecular
Devices, USA)S ©] &3l 540mm e EFEE Z931xnh
Nitrite®] EFZA2E sodium nitriteZ AMS3IEOH FEE
32 uMOIAHE] 025 uMZEA] RPMI 1640 ¥iR|2 2014 3]4
alo) A& FEFAH vl AR NOAETe] &
AzT BREE lipopolusaccharide (LPS)E AME-3IATH
(Ding et al., 1998)

6. Natural Killer cell(NK cel)?] HHZSZ 1}

ATCCEHE E% o2& NK-92MI celld a-MEMH|A ]
2mM L-glutamine, 0.2 mM myoinositol, 20 mM folic acid,
10*M 2-mercaptoethanol, 12.5% FBS$} 12.5% horse serum
(Myelocultyell 2 x 107 cells/mée] F=2 SMAA o831t

A7 THIES BAEE T25 Flaskoll wldetaA A8EE F
A3 I ZAAEE AASIHA 349 A WY F AEE
AR s FEAE FHEAUT NK-92MI celts 24 well
platesl] 4~5 x 10*cells/mé 2 900 8% £F-3aL 24M7F 3= T
Az} BAIES) AENE 7} plates]] 100 b2 FI315L vl g
48N 7 T 6 F9 NK-92MI celle] A=E cell counters
ol g3l ZAT WAEFE o] 83le] NK-92MI celld] 273
=2 2335ch (Yueran e al, 2003; Cedilia, 2002).

7. QOIXI] HPLC &4

Zt 2E2FHE B LulR A5 AR AolE Lok
A AAES] UIEEN FHHOE AEEE IS 9
A Z2rpET8)s (HPLC; HighPerformance Liquid Chromatography)
£ olgsl 2t 23S 53 2vA FEES peakE &
T FAHZ AT ¥R R4S A=

AES BAE 8] AEE HPLC £48 waterell 5
02 /m syringe filter2 oF}sty B 2 d&E FEE7H &
2 e 2 F 2SuE YIS F2E 28 YRAS
247 100 ppme] FEE ZA|3l Injection volume 20 14
2 23R8tk HPLC 7)7]& BIO-TEK instument (Italy)At
HPLC 500 series®] BIO-TEK 522 controller Pump®} BIO-TEK
HPLC 535 UV Detector (214 nm)E AHE-5H3Z, Columne
AlltechA}e] Prevail C18 (5/m, 4.6x 250 mmyS ARS-3F%ATH
o]5Ae B3} Wk (50:50, viv)e] EFEAE AMESIA,
Fe 040 md/min2 EHFATH
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cell#t T celld] tisk] H9E E35 E1sl7] Sl3tq =
Axze] A 2 G35 WSS B3l FFEAt. Fig.
12 2uz} @Ed 9 FE5E9] H/E B B celld] ASE
Z Vel Aolth B cell> AE37F AIHE 7|EOR 319
624 A1 YLEE Yehle AS5AS JepI A8
A7y BE ZANM 2RI vizskd FUHE ASs
g £ AAJth 2F 7P B2 @48 v AL
oma} BENoZ 620 13.9x10° cellyml S LFEPH S 2
NBEE A7l Fe ERTY 9.5x10* cellsy/ml o] 3l
oF 30% ol4e] B cell A& $3E YeMIAY. orx} &
E ZoMe 100014 2392 B3 £ FEEC] 6UA
13.8x10* cells/m 2 Fa A3} FARE E498 JERIT
Fig. 2= Ag371] W& T celld] ASEE el A2
2 B celld] BEEe fARE BES RAFAh Ad) A&
=2 VehiE 644 2a 9] ASTE 13.4x10° cells/mé 2
OFEAE A tElA e R 102x10° cells/mé 7 ¥
T celld] B8-S & 22% T7HI7Ie A2 YT

M

~

cail/ml)

@

Viable coll denstty (x10 *

-

Cuhtivation time (day}
—e—60T ethanal —0= 60T sthanol with ultrasonificaton

= Formented extracts

—e—Control

=100 water === 100C water with ultrasonilication

Fig. 1. The growth of human B cell (Raji) in adding the extracts
under several extract conditions and fermented extract
from K. japonica Dunal.
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Fig. 2. The growth of human T cell (Jurkat) in adding the extracts
under several extract conditions and fermented extract
from K. japonica Dunal.
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100C 25988 & F&5E7
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2. Cytokine #H] Z& =

Table 12 Q17HAY AEo] A& Szl & 3l
= R824 " HESo] BH|SK= cytokine (IL-6%+ TNF-
o] BH#ES B, T cellold 283 Axs vepd Zolth
7} A|Zo| W& cytokine EHFHE HAHNE AFws} FolF
ol & JERATh ZF AR thdt AE o IL-69F TNF-a
o] Bu|zke Amuw ouxl wgNe] AL 6dA T celll
A ZHzh 3.08x107 pgleell, 3.21x107™ pg/leell2 7Hg B

== =
SH=E

Table 1. Comparison of IL-6, TNF-c. secretion through cell growth in adding the extracts from K. japonica Dunal. under several extract

conditions.
. Quantitiy of secretion fromt Quantitiy of secretion from
Sample Cultlvst;\on time B cell (107 pg/cell) from T cell (107 pg/cell)
(DAY IL-6 TNF-a IL-6 TNF-a
Control 1 0.61 0.71 0.62 0.21
2 0.76 0.65 1.08 0.43
3 1.05 0.99 1.34 1.00
4 1.36 1.41 1.52 0.95
5 1.26 1.43 1.54 1.46
6 1.14 1.08 1.32 1.44
60C 1 0.61 0.96 0.62 0.58
Ethanol Ex. 2 0.76 0.61 1.08 1.00
3 1.21 1.19 1.59 1.48
4 1.52 1.70 1.66 1.55
5 1.26 1.70 1.78 1.66
6 1.66 1.80 1.78 1.66
100C 1 0.51 0.72 0.58 0.42
Water Ex. 2 0.74 0.71 1.07 0.84
3 0.99 1.31 1.38 1.27
4 1.17 1.50 1.42 1.73
5 1.5 1.58 1.78 1.92
6 1.53 1.60 2.23 2.39
60C 1 0.44 0.51 0.63 0.47
Ethanol Ex. with U.S.” 2 0.76 0.64 1.00 0.84
3 1.22 1.44 1.42 1.29
4 1.63 1.89 1.98 1.56
5 1.95 2.14 2.04 2.59
6 2.02 2.26 2.02 3.04
100C 1 0.52 0.54 0.65 0.27
Water Ex. with U.S. 2 0.88 0.84 1.19 0.87
3 1.38 1.61 1.87 1.47
4 1.91 2.02 2.19 1.74
5 2.20 2.45 2.34 2.89
6 2.1 2.67 2.35 3.21
Fermented Extracts 1 0.56 0.82 0.66 0.72
2 0.93 1.01 0.75 0.92
3 0.92 1.00 1.18 1.17
4 1.20 1.30 1.50 2.05
5 2.22 2.91 2.38 3.20
6 2.95 2.80 3.08 3.32

* .S, : Ultrasonification (60 kiz)
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3. THAMIEZOIMO] nitric oxide A8s S31

AN ZE o]83l] NO- AA5S IS ZFAE Fig 3
of etk tl&AES] NOS (nitric oxide syntasey= %
2} ZA)sRs Aol olJEt TNF-a9t 7ZH& 2] 714 cytokine
3} LPS (E. colilM H#dt lipopolysaccharide)st 7+ Al
U =40 9GS wol NOS A o] =57 o
Tl (Bama et al, 1984; Miyagawa et al, 1988) °|¥1 A&
A= A EE LPSS} o] sl NO©| A4d5S &1t
gt Az BAE F Je AAY tAAME Bl
YoM E HAME L cytokine EHIF F2)2¢l AHE et
Wtk A 29 H7EsE Asela @gdie] 9.1 yME 7
=2 AN YL BHoH, 60T dEE FEE0|
58 uMZ 71 v S YRRt BE 2ol of
BAT AR e iz s B 48 Ve
on, 60C e FEHEL AT A AJ8EIM =F
LPSTHS A7leE 7.1 pMET} 28 TS VeI 3
A&} LPSE 37 H7sk AsjellA Zzte] 7o) AlEthe:
H713e wel 58-9.1 pM Bt ¥ 11.0~14.3 pMe] A3
2 Jepde] wet euiat wrge 9 FZEo] LpS9} H|Ls)
o 2o NOAARSS 7EH, Lpset 7] AeEo] 5t
25 Jeplis Ao Aledn

al

Nitric Oxide (WM) .
o

il

Control LPS Sample

Sample + LPS.

[3100°C water
@ 100°C water with ultrasonification

B 60T ethanol
E60T ethanol with ultrasonification
B Fermented extracts

Fig. 3. Nitric oxide production from J774.1 cell lines in adding
the extracts under several extract conditions an
fermented extract from K. japonica Dunal. (0.5 g/L).
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4. NK cell(natural killer cel)2] HASE &3}

NK celld] 4 &AL B celld T celld] F2E2 A7t
3 & 29) wjdklS NK celldl] A7isk] Uehvde A5z
W32 HrlslA S s vlwsle] 848 SAsIIT
Fig. 4= B cellel Z+ ABE Friste] wjdat & 2 gy
< NK celld] #7¥8tS W NK celle] FHE ehpd 2
Poir}, 64 T A{TE FAAS @ ZE A8
A7t ke AL 2RI = ik 7 T BHe
el Ao oujat wrEdoz 647 13.9x10° cellsymd &
JehYol 99x10* cellsmé S YERAd F7}t tiztol Hls]
oF 14v]9) B4 F71E BT 4= Qi) ol TR dE
Z 2 100CAN 2295 Hisly FEIF & FEE
12.8x10* cellymé & 223 60C &L F=E9
120%x10* cellsyml Bo} =& B3& vepd Zojrh Fig. 5
E T cellel 2+ A8E FA7iste] vt & 2 wigFelg NK
celldll A7FES o NK cell®] BAEE el Aot} B
celll A9} 7R 2 64712 BE 27404 NK celle] A
SE7) ALFez Zukehe AL I 4 AU 2 F

Viable cell density (x10* celi/ml)
®

. - ]
. ]
e

| 2 3 4 5 [
Cultivation time (day}

DControl
T100T water

W6OT ethanol WS0T ethanol with ultrasonification

W100T water with ultrasonification WFermented extracts

Fig. 4. Effect of growth on the NK cells by added the secretions of
B cell in adding the extracts under several extract
conditions and fermented extract from K. japonica Dunal.

aa

Viable cell density {(x10¢ celi/ml) .

e N & o ®

ASERRS R |

1 2 3 4 5 6
Cultivation time {day)

OControl
0100 water

WEOT ethanol 60T ethanot with utrasoniication

100 water with ultrasonification WFermented exiiacts

Fig. 5. Effect of growth on the NK cells by added the secretions of
T cell in adding the extracts under sevral extract
conditions and fermented extract from K. japonica Dunal.
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Fig. 6. Comparison of peak of extracts under different extract
conditions and fermented extracts from K. japonica
Dunal. with using HPLC (A; 60C ethanol extracts, B;
1001 water extracts, C; Fermented extracts).
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