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Genomic Study of Chinese
Herb-Adlay-Clinical Application and
Mechanism Study of its Components

Hsieh-Chay Yeo

National Taiwan University

ABSTRACT

According to the Chinese traditional therapy, adlay is used as an
anti-inflammatory herb. In recent research, adlay was also found to have anti-tumor
properties in an animal model. We investigated the therapeutic effect of adlay on
gynecological cancer. Different adlay extracts were used to test in ovarian cancer
cell lines SKOV-3, CaoV-3 and cervical cancer cell lines SiHa, HeLa. Our results
showed that pure compound 4-ketopinoresinol (J Agric Food Chem. 2002. Kuo YH.
et.al) from AHM in the non-cytotoxic concentration, could significantly arrest both
ovarian cancer and cervical cancer cell lines cell cycle, attenuate the serum-induced
invasion in both ovarian cancer and cervical cancer cell lines, decrease the
angiogenic effect of ovarian cancer and cervical cancer cell lines on HUVEC
growth and tube formation. Attenuated tumor cell intravasation in CAM model. In
the mechanism study 4-ketopinoresinol down-redgulated IL-6, Cox-2, MMP-9
through blocking the NFkB activity and signal transduction mediators including
Akt, p38, Erk, Jnk phosphorylation. We combine the adlay replacement feed with
radiotherapy, the result showed that adlay could enhance the therapeutic effect of
radiotherapy especially sustain the body weight during radiotherapy. We also found
the serum level of IL-6 in mouse that induced by radiation could be inhibited by
adlay. We conclude that adlay is a highly potential herb for cancer therapy
especially in tumor therapy caused cachexia, the more appropriate application
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worthy to be study in the future.

Keywords : adlay, radiotherapy, cachexia, anti-inflammation

108



k-

PEEEER F25H 52

#3

PREREA S R FAITERL S R ORE SR F R
J}i’?})&’éﬁ‘im IR By A H R AR 2 - o T e @ AeiE B
PEZELARGERLSS S IRPATERfEY 4 -

EEREOL T b po f 7 ko BB Fh e 8 i e g
A A - A X A 0 § L5 Coix lachryma-jobi L. var. mayuen
%@”*ﬁ%$4‘%$‘fﬁ43’5¢?ﬁé%$’ﬁéééaww
»Job’stearse H i 7 A4 L IEFRFEE L2 | T AL PRI R
B RGO RA SR S R TERRE g R M4 F e 0 B oE 2
200 2F 2 4 o0od 0 ks osrbk ¥ 70 %ﬁmﬁ?iﬁﬁ%ﬁ
(/x> 1997; )o ¥ @E]fé;.a‘u%?c’ . ;‘%@“JM;;&?%: THEAX S 55
R SRR %%%’%%ﬁ‘@%‘ﬁi’aﬁ;wzgﬂ’ﬁﬂ
CEFoREEA 2B oALHDY TR FrRY S HEEF -
EOROREMR L RMRRR S HrF L E CRAEHM AR R RS
P BB e h TGRS /2 FuH o mhe E]k&’ P AR R
e Eé‘r;;f,}tqr FAF A~ F ¥ \—M);’J'(‘:i.éﬁ \—}.:ﬂ N ;ﬂ':li ~AER O~ 2 b
B SR S PR s R s agrF B E - (0 1977) B S
FAERES R AAFT IR 2R v s B AR BARR R
BB E A T R T G OIEIE S e v o %”%J%EEJ_;F%
é@,wgﬁpﬁwﬁ%kﬁma%%’iﬁﬁﬁﬁﬁﬁpzﬁﬂﬁﬁ
° j\gJ—é: ¢ A e g é{_{?«;, _‘é“fjgg o~ (TR #&@g{‘—‘ Pﬁ:ﬁ-ﬁi? Ao 2 E

“'jmk’#{ ﬁiﬁh‘“ gﬁrg@‘r,{n ié@nﬁroj\/pﬂw"ié

WEZFEFB R BEERS (AHM) ¢ 2 k2= 5
%?AHMT'F’i*i%_*f‘ ga;;’r;z_@mvg'};mﬁg%i,]a\%gv— ¥ Ry .?

wi? RRESE P UF RAPM AT R Tl e % 2 3%
x’3=\:f:~ %? ?'é B EEDY (AHM) ¢ s o f Bt g g A2 -

FULF EEIEY AT F9d 2 e 2 107 5 P2 A3 0F

B fr\a#%‘ BERFR AT REERP (AHM) 2 24
I %ﬁ’;fi’%{ﬁ/ﬂ'ﬁﬁ{xq 2 3% o

109



PEEEER F25H 52

s Hpe

- S~ AP HETR Y 2 ,aw}ﬂﬂf#@l
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2.0 g PR dwechd K pls# (Cell growth)
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P a&éﬁ? fse»f“% ICM 2 2% s &R 3TCT 5
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3. & Matrigel # o g N R e A58 4 = & $7 ( Tube formation assay )
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B A SEERE R L 00 de r 0.5mL A e Gt & A
SOng/mL i 3 B A fre 4 £ F) 3 ALK S BT F 9 R re k8
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AL RSB R w Y B2 Z RS TR
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AR B L AR R B AL S 2 R R
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A R AR a3 I R . gr,;: T I A S N P | 4
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5 8%

CHF-MPEAFEHENRIBEIESF (AHM) ¢ 2 S
P E» AHM 8% A F]2 v F 2 mbe 2 7 5 P25
(’)ETT&H B4 (AHM) ehie 49 » 53 it & - dr
e A F] F-v %fr VEGF - MMP-9 ~1L-6 ~ Cox-2 # 4 PGE-2
gﬁﬁ- VAN

A * DNA #cEs) (A4 &5 ) A 172 AHM 22 '
Fplwe 2 AR X Rl M it B AHM RUR T AR AL Tl &
eyt o FILAHM B4 & € "% i F A4 HEA S F LR
BEZ A3 M T Ft AP LGSt g AHM P 0 &
= % (coniferyl alcohol, syringic acid, ferulic acid, syringaresinol,
4-ketopinoresinol 2 mayuenolide & d FRifwie s £ 3 J Agric
Food Chem. 2002. Fig.1) > ™ & % 4 (% £ (50ng/mL) ¥ %6 %
e X A F A2 g A2 (VEGF) ~ ## (MMP-9)~ 3 X
F R (IL-6 ~ PGE-2) ApRE A Fl2 Fv FA A2 w2 15
B e EIA AT F-9 A =x T P A g IR AHM
¢ & %\ /&= ¢ £ 4-ketopinoresinol ¥+t i A B+ ¥ R w e
tk HeLa # # VEGF (Fig.2A )~ MMP-9 (Fig.2B )~ IL-6 (Fig.2C) ~
PGE-2 (Fig.2D) 3275 fxd4Fendrd]scdk o plagfgs 3 o s 3
¥ 58 &% lwre tk SiHa ~ C33A ~ Caski ~ MS-751 % #F ¥ J§ ‘m %2 $R
SKOV-3 ~ CAOV3 ~ OVCAR-3 ~ ES-2 -

d 3% 4-ketopinoresinol 3 P @ W A F ARE s F 0 FM
i aT 3 L IFE ~ 5 31 4-ketopinoresinol eiE* {8 E G G o
AiE— 1 e F R E <am mie 4 EBRPIR DRSS
BT 4- ketoplnoresmol € i mre 2t £ W AT 48-72 /] P AR T
Fralie & vk g e (Fig3A) o 1% it X fmve ik Rl mre &
g % i P4 3R 4-ketopinoresinol € & ‘%z {48 /| pFeOpE F LA 2
e k) GUM %R % (Fig3B) -

(Z) B A7 L B35 (AHM) gk = 4-ketopinoresinol it Fr
F R e I o F ATA A 4 R
o FATA ¢ F R e AL LR % AT hay 4
(angiogenecity ) % s § P} A fme $Fi% § #74 F]+ (angiogenetic
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factors) F o AP A R 2 g B L i D
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20 e SiHa o & w2 i BRREB L 4 5 G Pl i
* (Fig.5A)° B 171§, 98 Mayuenolide> .55t &2 4-ketopinoresinol
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B o % B om 4-ketopinoresinol s 2 ¢ 1@ Hela fdgiz b AL
oz dmie BREH 4 % (Fig5B) e
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Al Bedes FH P il gt f;l])i.fu?i Frek {Pid £8 &tk
PR Y B R EAcR T B P ke ed AP AL SR
mgﬁ%%a%my%%mw3ﬂﬁﬁgﬂ%méwMQ~mmw
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*ﬂ v BRRH 4 NF-KB &M 42 e 20 4 @R A 3 5 1L el 4B o
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Ro A TEH g o VP A B PR 4-ket0pin0resin01 e FEF L e
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Akt ~ p38 ~ Jnk ~ Erk 3t & @ 3E 4~ 3 gk it % I 4-ketopinoresinol
gl A L e pL L ’""Av\—%}&ﬁ«‘rxf“ it

gk §lmes & AT o TR R (Fig 6A) - &
"+ A 47 4-ketopinoresinol ¥t r 3£ % 2. NF-kB /&L ch@l 5 25 ¢
% 3 . 4-ketopinoresinol ¢ #Frls F 4% NF-kB & wie fi& » e
Proien B P NFKB & s & ik (Fig. 6B) o d @i % A
e NBNET BRI 3 G oadrd] NFkB E e
w4 By A S E VAR R e S A F s 4-ketopinoresinol T E_H

FZEBEUBFREFFEREER - P B
Anggdhﬁkﬁﬁﬁ?Lﬁ%
FERFSFTRT Y X E RS R L e g e 2
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FAE R o L B F ORBFAS R LR L A o SR
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COD S PP AL i E ke g B el LR REROY (4e
N%%&CDX2#%%@§¥ @L§%4&#“”@mmmm)ﬂ
BT SR TR AR BT 20 2T U AF o FAAT F IR 10 2 Sy
I AHM ehiv # ,E‘L,__LSF"?%”T ﬁi%y SE LR RE AT AN e
ﬁpip%%T_uﬁk%ﬁm 4 AdF e TR AP AR
B (RN BT IR (5B5) piast (B
3 » 4-ketopinoresinol ) #F 3t U P2 A S H * kg o W A KR
fmie HeLa *t LB 3 2 ek BRIGER 0~ 5P ~ e o 3 A 2]
ROPE R BT AT BT AL F AT % PR o A W[ F W FF 20%4E 8 B
50mg/kg/day % P~4~ ¢ £ ~ 1mg/kg/day 4-ketopinoresinol £ ¥5/1 &t > '
N R~ Ak B LA, 0.20m P 4SS T XGRS o bt
Hnf ) 5Gy/day JE 5 R e ViR T AR 2 F AR R R E T
FlSaorminlFoh - Fos 5 EXER £4F0 =0 X EGRPEEH
R RWMAREREE - BEETENRE CEERS AN
+ 4-ketopinoresinol = f&35 5% ¥ 1 F AFF 20%HE G B X B 3 e R
BB e 0 Z F AR R 2 RS 2 R E R A L 4T+
6% ~ 54+7% ~ 6018% > E TS AR B A 6248% (Fig7TA) o &
PiE— HE B FE P T I TR 2 SRR B0 Lewis
lung carcinoma ( LLC-LM ) /C57BL/6mice ( Cancer Res. 2001 ) - #* -
;¢ % Joint Center for Radiation Therapy > Harvard Medical School #7#&
a1 ,t! BEL BB LERET REHBE F sk VR
#% 1@ % (LLC-LM) /C57BL/6 &2 3x b4 5 * s i P3d o & W[ J i
7 10% ~ 20% ~ 30%HE s B~ 8 (GRATAUEL) o AR M Ak B TR
¥ 8 X PFE ALK TR (T AETAR SR o AR SR 2 10Gy/day R
52 N BEF AR I L2 FERE T 1S S AR R %
Far SEEXREAS S XERP LB Y RS TR
TR RBEHTREET 20%2 30%HF BN B 3 4o MR S BT AR
ek B %?*Iﬁfﬁyﬁ% B ih s d £ A W G 0.4140.1g~0.37
+0.07g > H B bban e 20 5 0.610.1g (Fig.7B) » fpt @z P A
PERESLI ORI EAPAHEEY L IR T
(Fig7C) » B - HOI ZF ol HEa B EHME L3 aiFam
e o B AREAF P2 Bk AR KBRS e RME R
ﬁ%@wgﬁﬁﬁ%%%@ﬁ?ﬁﬁ%ﬁ%@@%ﬂ%m@i%m
(Fig.7D) » B 3772 7 B o Mg & £ 2 #rslde el p IL-6 k&
4 BERARY ur_-‘}ﬁﬁﬁi“ WE T EFi- (Cachexia) ek Fl2o — > F]
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PP REE R KR FP IL-6 R o BEKT F
e o PN AL R MRS S R B AR o B Y IL-6
(Fig7F) e pt #b A A e 2k ? AP K F B 8L aBme Sd 1.5

DEILE PR o APRATIEF RIS R o BgRg e
R A4 (Fig7G) » FIP 82X 5 0 5 F 5 55 S b 35 vc %
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SRR E I A S ARGR AR S B (Y]
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B .2

CRFAE A E RIS L R ARE SRR P

GBS IR B G A R B AR 2 - o Fofipe e Y X E iy
B sAl kAR AL B2 SRTING R RS R g B g
oA deie ek BN Y KRR FRERS S XS RM AT F R AR
€O PIAT ¢ FEATUIE L {7k LR R 2
A2 B RE P BEHAFE R uE Y FRHLF FEAH
BFEZREM DL R R Ry BT § F 5 48
s

T RN R ke W flie o f s kTR

af* a5 FiEiTd &%H'fra;ﬁ’mﬁ—},o@ b 3 3 ?\.ﬂ
ERE |- ,T/,ﬂ‘f ﬁji"ie'gl-nﬂ REEEF ) LA B E A
Ve 2 g A F b R R R ATE F R B AR
A AR ERELF A LEEFEMEAFE LY X F L LE
PEEELY FARR REAMAARLE 2 BEE A FI Rk
AP TERFIHETENETIFP R R0 040y
IR G FUR R nF s P oA R Y ¢ AREE L G R R chs
A 17 #4 ¢ 3 08 s % (vanillin, p-hydroxybenzaldehyde,
syringaldehyde, w-hydroxypropioguaiacone trans-p-coumaric acid, syringic
acid, ferulic acid, vanillic acid ) ~ 2 #&#f & f* (naringwnin, tricin) ~ 3 &%
ss (oleic acid, linoleic acid, linolenic acid ) ' % beta-sitosterol » trypsin
inhibitor > alpha-monolinolein » coixenolide®!? - ApLE iLiT* 2 g 5 1984
Eow R UL R By CR%RAY 107/ #2455 VP FIRF
=frdls b A FE T0% 4 Y T 4p BT wBERPE G AR
Fita 4o ﬁ:}'m;ﬁ it >x% TBARS & POV ¥ P igig>tad 2 E (%>

2000) - P REAVRER D BEERS L B G RE A E fé;%{g.—? Ao
,ém%%mﬂeﬂﬁ’w%)ﬂﬁgtéﬁia&w‘q§”%# 200ppm
g F CFdF R 67% - HRFiE I“%‘H Sy F IR R R
@*#%%DWHsdéma4a$%f A e RUELIEY 2§

b RAW264.7 P 38T > e a5 w i F _rﬁ’séw ( AT R R B
AHM\EHﬁR A5 B d ATM~ 5044 @ &¢me~gﬁﬁ

AR K EFPF ATHW) i P B e E’*#*P?FJ LPS P At 2 COX-2

fr INOS 3-v Hend g (35 >2001)> © Fi8 ~ fld & 54 en? By
Befen FIE G P Eeimre 5 gcis NO ehg 4 (3752001 )0 p 3 o
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A gis it AV WA &~ 3 Syringaldehyde ~ Sinapaldehyde - Coniferyl
alcohol -~ trans-p-Coumaric acid ~ Syringic acid ~ Ferulic acid - Narigenin ~
Stigmasterol ~ B-Sitosterol ~ coixol % > %’% d $Frd] COX-2 &1 ~ Fr )
Lipoxygenase =1+ ~ #r#4|Eviim® 2 4 NO 12 %2 superoxide - #r
myeloperoxidase i# 14 ~ #74] Neutrophil 8 # |3 £ fe % % 2 33 L
oo A G LML S R (40 1999) 9 B T - w ks Y REE (-
B AR A E 40ug/mL T oo ¥ A REPMERER P 45 39 (cholesteryl
ester transfer protein, CETP) F M F#r4]F 2 20-30% (IC50 % 65-100
ug/mL) e 2P F %" » EPREICTERIFLE RSO 315( v
CETP~ = pif i *aik & ™ 2 "F50ULFIRR 7 £ ¥ 77 A g & X HDL
2 4 %5 5 7y (7% o Takahashi % (1986) & #-% i= 4 471 Coixan A ~ B »
CELF A& nfEersfto e > Romas & & 1992 # FRF =L 3 $ir
B H it o BRI HE REEY 2 g kR = ,xga&aﬁejﬁéa
HL e @ s T 20%% 40%HE R (=B~ % ¥ 0L P B 40 Sprague-Dawley
Y E:\{*F]‘ »;;a T4l Hﬁﬁg“;‘ﬁé—i » H P 40%B~ X e v u&gi’gﬁgéc i—i £ N ﬁ ﬁg_
Rl T REPE TIPS LTIy %ﬁ%ﬁw”ﬂ‘ A
R R ’-’% £ it * (Chiang et al., 2000) » &3 & F f 5
0 % $ A coixol ;ﬁrv&‘v“‘" el F R B RGERGT R ﬁ/w\ i LH
% FSH éhie® o b #h - B AR %3&2? 4% 5% (3 2 2001) «
@ 2 FIWE G RaER it (Kondo etal., 1988) o g AR
AB AR ehr RF A AT LS 8P EH O Ftd FR R
EEIHBREDIEFE KA A LR DR F P Ao iE Y F 0 R
IR IR AT E N RSN R AL ZREY > X SRR EAHTT P EF
T e AL -
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