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Anticancer and Immune Activities of the Extracts from Amorpha fruticosa L.

Jung Hwa Kim*, Dae Ho Kim*, Jin Hyun You*, Min Chul Kwon¥,
Hyun Jung Lee**, Hak Ju Lee**, and Hyeon Yong Lee*'

*School of Biotechnology & Bioengineering, Kangwon Natl. Univ., Chunchon 200-701, Korea.
**Lab. of Natural Products Chemistry, Korea Forestry Research Institute, Seoul 130-012, Korea.

ABSTRACT : This study was performed to experiment about useful biological activities of the parts of the extracts from
Amorpha fruticosa LINNE. Experimental studies were progressed through the anticancer activities and immune activities
such as cell cytotoxicity, inhibition activities of cell growth, cell growth of human B and T cell, productivity of cytokines and
natural killer cell activities. The cell cytotoxicity using human Lung normal cell (HEL299) was showed cytotoxicity of below
22% by extracts of Amorpha fruticosa L. in 1.0 g/¢ concentration. The anticancer activities were increased in over 70% by
roots extracts of Amorpha fruticosa L. in A549 and AGS cells. The immune cell growth using human immune B and T cells
was increased against control by barks extracts of Amorpha fruticosa 1.. The secretion of cytokines (IL-6, TNF-0) from
human immune B and T cells was showed secretion of the amount of cytokines by roots extracts of Amorpha fruticosa L.
Also NK cell growth was increased against control all of the extracts of Amorpha fruticosa L. From the results, the roots and
barks extracts of Amorpha fruticosa L. were showed useful biological activities.
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AUt EolE 3 m W2 Y7 "ol glony ¥4
AL, s, Aol Zstar Ae] whtt Uidhge]
sfo] A=t oMt A iRy THsskal AR @RelE
g 45 7 ATk (Ko, 1991; Choi, 1984). ZAHIAE]
o] 2o digt e ou] 1960 E AlFEe] O%
QF threl EdEC] AEAl BAEUT AR Y] RS
22 FAY AWARA L linokic, oleic, palmitic, stearic
acid®2 TAEe] vt By Ee] I3 (Wang et al., 1974;
Lee er al, 1977), SAu» 2] B ZRE = prenylated
flavanone#-2] isoamoritin®] o] k= Fo] BuEHIL
2ATh (Ohyama et al, 1997). ZA|¥|Mz] o2 HEE=
flavonoid glycoside”l 332 171X, esterdl 3FgHE 171A],
rotenoids”ll 315+E A7 SAHATA RAEo] Tk (Lee
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SuEEE WA 10~1534 SAHE S F9de )3
o A]»%s}odc} grl= 2001 (1€l AFHsIH 2, ),
9, Bels 20039 6€ol Zhzt 23lo] A AFH e
o|AS 019“3]-04 MeOH (methanol)g‘r EtOH (ethanoly

gt FE8k ARSI BelE EtOHE ©]831
HAE MeOHE ©]4310] AFEE ALor 24 A7
712 EEssi] 7H gulE ol gsled ALdlx 72417}
FANA FE3192H, o] 222 33] HhEsie] dolx
=8 Agel 1 SIATE SAMIRE] o] dnl, ), 2R 9l
e 23 FRtE FAISHATE FAHAE]e] shgel
Amorpha fmllcosa Lo AE

7HE kel EAlskaL, 2 Hol
Eml (frui)e= F, 9 (bark)= B, &% (wood)= o
(leafye L 23 Z ¥2] (rootys RS Bo] 2 F9H FA
243] sioltt. &, SARME Erils AR 3% AB
= AW, 92 AL, 2= ARY o YeRjich

,owq.ﬂ“ﬁ
wrgr{mﬂtg-ﬁmgg
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2. Al o

Alazaigell a3t vixZ RPMI 16403} Alpha minimum
essential medium (0-MEM)S GIBCO (USA)EHE] 43}
3L, Hepes buffer= SIGMA (USA)IA #8l9ct. dye
GIBCO (USAW}®] fetal bovine serum® horse serum ©]
83133 gentamycin sulfate, trysin-EDTAE SigmaAle] 712
ARE-3I3dTh. A EHAS 28iM= sulforth odamine B (SRB)
© SigmaA2FE FRIEte] Agel] ARSIt

3. MIEZS U MIZ M= X

Aol 0|88 MIEFE EZ Q17F WA FEL] AS549
(Lung carcinoma, human, ATTC, USA), 917} YA £
AGS (stomach adenocarcinoma, human, ATTC. USA)E A}
GBI AR A AE BAE Yolir] Y8 MR
= U7+ HAIE<Q HEL299 (Lung nomal, human, ATTC,
USA)E ARSIt RAHE A5 F3 aol o888 HA
AMEZE T cell (Jurkat, ATTC, USA)S+ B cell (Raji,
ATTC, USAYe A9l ARSI, NK cell 4 &30 o]
£H AE= NK-cell (NK-92MI cell, ATTC, USA)S AL
ST Aol AMSE QA XS} AAPAE, WA EE RPMI
1640 ¥iA]°ll 10% heating-inactivated FBSS 7} A 13
3L, NK-cell> o-MEMHIA]Y] 2 mM L-glutamine, 0.2
mM myoinositol, 20 mM folic acid, 10-4M2-mercaptoethanol,
12.5% fetal bovine serum (FBS)?} 12.5% horse serum
(Myelocultys H7HA1A wigsiaT).
4. Cytotoxicity 53 ¥ 3¢t &4 55

SRB (sulforhodamine B) assay (Doll & Peto. 1981)= A}Z
Thil A8 HJsle] HEZe] Zlol 4L 2Rl upH o
Z A¥) AR HEF=E Q7 A4 H§4 E2) HEL299
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(Lung normal)E ©|-&-3f] MELEA-S ZASIH R, A7 Het
M2l A549 (Lung carcinoma)®} <17F Al EZel AGS
(stomach adenocarcinoma)s °©] 83l et A& A5G
b AE i AEY F2E 4-5X10" cells/m fé O 96 well

plate®] 7t welll] 100 08 7 sted 244)7F < vl (37°C,
5% COYE ¥, Z2ke] A5 HE5E 02, 04, 06, 0.8, 1.0
g/I= 100 AR F7V81ed 48417F wjFalsit). wieko) %E% =
of] A5l A ASIL 7R 10% (wiv) TCA (trichloroactic
acid) 100 4 & 7F8to] 4TCoA 1MZ2E<t HAISE & S/
2 4-~53] AlHste] TCAZ AASIL A2 plaed 717235
H ZF wellol 1% (viv) acetic acidl] %<1 0.4% (w/v) SRBE-
NG 100 44 H7VSE AALoM 308 B A8AZY A
=R 2 SRB FHAL 1% acetic acidE 4~58] A% Al
2, AZAZ Foll 10mM Tris buffer 100 4 H71sle] ¢
Aol-g mofdll 540 nm oA microplate reader (Molecular
Devices, THERMO max, USA)E o}&slo] & =451}
Selectivity Z-8-2 SRB assay= 0]*‘13}@1 A2 (HEL299)

\:Ez

off thgt 7} sample T =olA] A EZAE 273 }"’ SRB assay
,—E_— o]-galod 2z oAl 2] ‘gﬂrr Cﬂ A BEE ST F 7
SEolA ] ME Al e Al E A5 @ §| e w=
selectwltyg Alxkeict,
Selectivity = LA ZAYEA A DA AR 254

5. HAMIE s S 3t A cytokine 2HIE A
Ho 7E 57 &3 A7 v MEQ T cell (Jurkat)=}

B cell Raji)S ol-&3te] AF3IATh Axe A4S 10%
FBSE &hslk= RPMI 1640 uR|ollA 5% CO,, 37°Col|A]
HjFsldon, A9 7% 7 & 24 well plated] A E
LOX10* cells/ml @] FE8 293 & A 82 Fojslo] gy
Bt et viideid ZF well] cell2 hemacytometer®.
AE F5 48l A% FHEE Sgshs L ARSI
o} (Lee er al., 2002).

Cytokine TL-69} TNF-02] %2 Chemicon (USAWX}S]
IL-6%F TNF-oo B kits ARg-3le] 434 Th AXe] 5%
1~2X10* cells/mb o] =2 2H3 T 24 well plateo]]

= = 1

900 1L H7F8ld 24A17F B3 wiE (37C, 5% CONZ
F AR HEFEE 05 g /R 100 iy F71ske] oA b

& (37C, 5% COyslsiTh WA E RS o83}
of AEAe F3 vk 450 nm oA microplate readers ©]-8-
3}03] 1;__41:2 =2 o].oq Cﬂo}x] OD%}:O ﬁz,e%;do o]%»s]]

—<-= =0
2 et BT Bl wsle] cytokine®] e 29313 (Oh,
1991; Han et al., 1998).
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mM L-glutamine, 0.2mM myoinositol, 20mM folic acid,
10-4M2-mercaptoethanol, 12.5% fetal bovine serum (FBS)2}
12.5% horse serum (Myelocult)ell 2X 107 cells/mf &) Fx &
B|MAIA o]&-si3i).

17F THIZ9} BAIZE T-25 Flaskell Hj%slaA] sampleS
R & 2 5
X2 dUEEE FFde FHsArh NK92MI cell&
24well plated]] 4~5X10* cells/mé B 900 (£ R 5131 244
7 F THES BAEY FENE 7 plaes] 100404 T
stef Bl 48A17F & 64 Bt NK-92MI celld] B4x=E
cell counterE: ©]-85le] YA EFE o] &3l NK-92MI cell®]
TS FHST (Yueran er al., 2003; Cedilia 2002).
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1. Cytotoxicity & % &4

A7F HAA e g A EE
(HEL299)S ARE-sle] AE=A g A3S P8y, I
B3 Aol Q7 ALAEZQ AS499F I9HHIES AGSOl
e s Adfse dolrgrtt, BAYH o == gylforho-
damine B assayq! SRB¥H-E AMgsle M EEAds) detas)
E Yt 283 7F wRoM AN E tE dME
o] S AAEAE viE Vehlle AEH AMEL (selectivity)
& Tkt o] Age] ARE AR TR 47 02 g/l
A 1.0 g/ £ 7] ZF sEEE Fofste] Agsigtt

Fig. 1 A7t B4 AAME2) HEL299 th3t N E=A a7}
el 7102 BE AR B gEFH R ZTleleE A
ERISHAL}. 53] AR A9 1.0 ¢/ £ 2] FEAM 222%2
F ES AEEAAE VERIE, AWS) AB7F 10 g/ £ 9 &
ol 42t 16.6%, 16%2) W3 W AT=A4S Veh)
=3
Fig. 2 A7 H¢k AT A5499] thgh Aoix] &4 2
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Fig. 1. Cytotoxicity of the crude extracts from Amorpha fruticosa
L. on normal cell line, HEL299 (AF : Fruits of Amorpha
fruticosa L., AW : Woods of Amorpha fruticosa L., AB :
Barks of Amorpha fruticosa L., AR : Roots of Amorpha
fruticosa L., AL : Leaves of Amorpha fruticosa L.).

A AFEEE Yl Flolt). A8 e] A9 o] A
B T5 AEFHO T FUIBhRE ALE VeERdon, Yo =
TolMe gy, e, do] =& L vellle vl ot
BoldrE FYE 52 B34S et A8E Ades
RE FE2EA 1-5 Al Yelda, ALe] 04 g/ L oA
452 7P 22 dAM 2 gt AS A S YEREIEH
AeEE AlEEE BE 15013 o A tigl Aeglao)
Aol dA|Te] /L AAgitiy & 4 Ut

Fig. 32 $17F 919A T AGSY 7+ A=) tish 4% o
Agy B AgH AERE el Zloltk oAl el gk A
& AL ANES FE EH R FERe R UE
wor, W7k 0% F=o] =2 A A4S Vel
AGSOIM ] AE A ApEEE 1~5 Al glor hiFjFom
Aeido] F2 o2 U o3 HIE HAvHE £
Al QA7F Ao ME 542 W& HEgS veh)

nhibiton ratio(%)

b2 D4 0% og 1

CIEBAF EEMAW ETEIAR ouem AR &AL

Fig. 2. Inhibition ratio of growth of A549 (bar chart, %) and
selectivity (scatter line) in adding the crude extracts from
Amorpha fruticosa L. (AF : Fruits of Amorpha fruticosa L.,
AW : Woods of Amorpha fruticosa L., AB : Barks of
Amorpha fruticosa L., AR : Roots of Amorpha fruticosa L.,
AL : Leaves of Amorpha fruticosa L.).

Concentration {g/i}

EaAF CTEIRAW TTRAE BEBRAR ETmAL - AF ~ee- AN — % AB e AR AL

Fig. 3. Inhibition ratio of growth of AGS (bar charnt, %) and
selectivity (scatter line) in adding the crude extracts from
Amorpha fruticosa L. (AF : Fruits of Amorpha fruticosa L.,
AW : Woods of Amorpha fruticosa 1., AB : Barks of
Amorpha fruticosa L., AR : Roots of Amorpha fruticosa L.,
AL : Leaves of Amorpha fruticosa L.).
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cell AEE] A AE Fol T AAGOE 622 Ao
2 Fklt 2 olF Pashe AL 2 v 9k 2 F

gL 84S Ve Eo] ¢ 6do| 7.5%10*
cells/md ©F NB H7WEA &2 thz7) 555 10* cells/mé
Bok oz 30% A= Tcelld] ASE o F7H71E 2oR
UEFTHFig. 4).

B-cell A{E2] 739 Tcell AL} FARSE 2458 HolE
o}, B-cell®] 79 AlE. H7ES 59R7EA] F7bsitirt o]
$F Zaske AE B v d8dnh Ho ASEE vEhl= 5
dA ¢ule] ASEE 45X10* cellyml & 9] 3% 10
cells/mE 2F 1.5H] AT ASEE 27+ Ao Vepst
o} 22]al e tE F919] FEEA dizte] v
oF7ke] ARETL Tk AS BRI & AUAT (Fig. 5).
olde] AR ulFo] Hol A FHoA] HAAE9)
gl JEFE vXe AE Ao AlgdHTh

B.O $LO.=
AEg eHrskal

3. Cytokine #H| 21 gt
Table 12 A7F WEAE] A5
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Fig. 4. The cell growth of T cels by adding Amorpha fruticosa. L.
extracts (0.5 g/¢ ) and no adding sample (AF : Fruits of
Amorpha fruticosa L., AB : Barks of Amorpha fruticosa L.,
AW : Woods of Amorpha fruticosa L., AR : Roots of
Amorpha fruticosa L., AL : Leaves of Amorpha fruticosa
L)
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Fig. 5. The cell growth of B cels by adding Amorpha fruticosa L.
extracts (0.5 g/¢ ) and no adding sample (AF : Fruits of
Amorpha fruticosa L., AB : Barks of Amorpha fruticosa L.,
AW : Woods of Amorpha fruticosa L., AR : Roots of
Amorpha fruticosa L., AL : Leaves of Amorpha fruticosa L.).

FHo2 NEFEIL F7khe 2& HoF3len B celle Hi
% 5UAl T celk> v 627 7P & AX S 529E
Yepigich. o & A 3] F-2o] B celllMe
45x10* cells/md, T celllMe 7.5X 10" cellsmé © = 7HF
28 A4S SHEE eI

ZF N B gt AE G IL-69] BHlES AuEH, SAH]
Ae)e] duje}l YoM B celllMe ZHzE 216X 10 pgeell,
2.12X10* pgleell®, T celllM = ZH2) 092X 10* pg/eell,
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7+ A Fell Ulst TNF-oo] 28|72 AuEd, 1169 At
oRR| 2 EAERe]e] oot QoA B celloliXe 2H4t
2.32X10% pgleell, 2.78X10* pg/cellZ VERGES, T cellolA
= 7F2F 091X 10* pgfeell, 1.38X10* pgleell2 UERt=H,
B celle] 749 7P B BHEE Jepd W T celldM=
T BuEe UeRIAIE Al e] ek BrEolA o
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Table 1. The quantity of secretion of IL-6, TNF-o and cell density from human B cell and T cell in adding the crude extracts form different
tissues of Amorpha fruticosa L.

Quantitiy of secretion Quantitiy of secretion

Cultivation time -4 Cell densi 4 Cell densi
Sample (Day) from B cell (10 pg/cell) (<10° cells/trz 0 from T cell (X 10 pg/celh (<10° ce”s%l 0
IL-6 TNF-o 1t-6 TNF-o
AF 1 0.50 0.60 1.0 0.46 0.34 1.7
2 0.73 0.69 1.8 0.52 0.41 2.7
3 0.86 1.12 2.2 0.54 0.50 3.0
4 1.14 1.44 2.5 0.56 0.68 3.2
5 2.16 2.32 3.6 0.90 0.89 4.0
3} 1.68 1.74 2.5 0.92 0.91 5.2
7 1.20 1.72 1.5 0.60 0.76 3.8
8 0.89 1.42 1.0 0.59 0.66 2.0
AB 1 0.45 0.47 1.3 0.34 0.14 2.5
2 0.61 0.58 2.5 0.37 0.27 2.5
3 0.73 0.85 2.5 0.51 0.40 3.2
4 1.09 1.15 3.0 0.58 0.46 5.0
5 1.41 1.57 4.5 0.64 0.79 5.0
6 0.79 1.01 3.2 0.65 0.84 7.5
7 0.75 0.90 2.4 0.51 0.50 4.5
8 0.71 0.88 1.6 0.46 0.47 4.0
AW 1 0.57 0.71 1.3 0.47 013 2.7
2 0.89 0.72 2.0 0.48 0.15 3.5
3 0.90 0.74 2.0 0.57 0.55 3.0
4 1.10 1.25 2.5 0.60 0.56 3.7
5 1.56 2.10 3.2 0.65 1.08 4.5
6 1.33 1.23 2.5 0.65 1.44 5.0
7 1.01 1.40 1.8 0.60 0.96 3.5
8 0.92 1.20 1.5 0.54 0.69 3.0
AR 1 0.48 0.56 12 0.45 044 2.2
2 0.81 0.69 1.6 0.50 0.20 2.5
3 1.08 0.74 2.3 0.71 0.45 3.5
4 1.33 1.23 2.3 0.79 0.45 3.8
5 1.66 1.89 3.8 0.83 0.85 4.2
6 1.50 1.42 2.0 1.04 1.87 4.8
7 1.13 0.96 1.5 0.65 1.14 3.2
8 0.99 0.88 1.2 0.51 0.78 2.4
AL 1 0.53 0.78 1.0 0.60 0.66 1.5
2 1.01 1.10 1.2 0.65 0.80 2.0
3 1.77 1.94 1.8 0.71 1.03 2.8
4 2.02 2.18 2.2 0.93 1.27 3.0
5 2.12 2.78 3.5 0.99 1.33 3.5
6 1.86 1.72 2.5 1.28 1.38 4.7
7 1.03 1.52 1.0 0.84 1.20 3.0
8 1.02 1.02 1.0 0.73 0.74 2.2

£ Ve conwold} Hlwsted oF 13u) Hme] AL vepd 2 F Y 2 84S vshd AL FuEA 14107
A BT 2 foln BRI} 14X 10* cellyml &8 1} cellsmlS VFERN O} 10.7X10* cells/mbE LFERA controlst B)
U controld} Hlwsle] £ A4S Ued AL B Syt maked oF 138 A= 48 vER RS ERIE oA
ARATF. 2 QoiM AHE WM X FAM e} w7 E 7}

Fig. 7& T celle} 2zt A]E H7Vskd Wik F oz owikel NKe-celld) A22A40M 718 & 848 \%EM\ 71el) W
S NK celld] H718199¢ W NK cell®] 84EE vehd 7 AlZ A58 é?‘%e R F e RS A
golt}, o]7%E B cellslr 7ol 647k BE AlEe] i3 Al Aoz AlEHT B A¥E Bl dojrl ésﬂri Qlste
£40= NK cell®] By S7Fehs Ag B 47F Itk Ariee] I g 849 L TR E FRE s
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Fig. 6. The NK cell growth of cell density of human B cells in no
adding and adding the crude extracts from Amorpha
fruticosa L.{0.5 g/t ) (AF : Fruits of Amorpha fruticosa L.,
AB : Barks of Amorpha fruticosa L., AW : Woods of
Amorpha fruticosa L., AR : Roots of Amorpha fruticosa L.,
AL : Leaves of Amorpha fruticosa L.).

Cek densityl10 ¥ celis/mi}

R T
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Fig. 7. The NK cell growth of cell density of human T cells in no
adding and adding the crude extracts from Amorpha
fruticosa L. (0.5 g/2 ) (AF : Fruits of Amorpha fruticosa L.,
AB : Barks of Amorpha fruticosa L., AW : Woods of
Amorpha fruticosa L., AR : Roots of Amorpha fruticosa L.,
AL : Leaves of Amorpha fruticosa L.).
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WE NK celld] ©Y &84S 31500 Be FE=04
HjQF AlZde| w} fojFo R Ftsle s ERlslh 2
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