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Inhibitory Effect of Mixture of Ethanol Extracts in Agastachis Herba
and Pueraria Radix on the Proliferation and PGE, Production
of HT-29 Human Colon Cancer Cell Line

Seung Youn Lee, Hee Seok Kim, Jeoung Ok Kim, Sung Wan Hwang, and Sung Yeoun Hwang*
Korea Medical Science Institute, Incheon 400-103, Korea

Abstract — Ethanol extracts of the whole herb of Agastachis Herba (A) and of Pueraria Radix (P) alone and of their mixture
(A+P) downregulated the cell growth, cyclooxygenase-2 (COX-2) expression, prostaglandin E, (PGE,), and cGMP production.
A, P, and A +P inhibited the cell growth of HT-29 colon cancer cells in a concentration- and time-dependent manner but not
the growth of normal colon cell, CCD-112CoN. In addition, they markedly inhibited the productions of PGE, and ¢GMP as
well as the mRNA expression of COX-2. These data suggest that non-toxic concentration of A, P, and A+P have a significant
effect on the in vitro growth of HT-29 cells, specifically through the inhibition of the PGE, production via COX-2.
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A9] gle AAoltt. wetx £ AFoirs Fak A2
5, e EEEY o %‘%ggﬂ HT-29 W7t Al &
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MZHHQF — & Aol AMSE Bt HT-29 Al 25 (KCLB
30038)+= Korean Cell Line Bank (KCLB)ol| A ¢ 8}od
10% FBS7} E8F% RPMI1640 ¥ =] ol penicillin-streptc-
mycing 718l ARB-sIl o™, oF 48’\] ZF 712wkl
S wAsle] F=U}. i meﬂ 2] CCD-112CoN (CRL
1541)2 American type culture collection (ATCC)ll A %
519, EMEM ¥iX]el] 10% FBS, penicillin-streptomycin
S Arsle] ALgsidn) AEeigke 25 37°C9l CO, incu-
bator (5%)°A HA| 83T

HEMZEE £ - N2 F2452 Mosmann™2] 5
o olated =A3Ith. 96 well plated] A|ES B8] 24
AZF Bt 3 FE2ES Z47F 10, 50, 100, 200 pg/ml E=
2 XSt 12, 24, 48, T2A1ZF vjekalsiTt, wj ks &

0.1% MTTE-S Ho] 37°C, 3AIKF B vidst v 4%
MG A|ABIL IormaZ'm A& DMSOE 7}sld 15—r/',
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Fr g A3l ML AESES AR

RNA £2] ¥ RT-PCR - xﬂ;ﬂ RNAZ easy-spin RNA
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% lysis bufferd] §-3ll3t2 ﬁii 22 718k & 13,000
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o] COX-29 ™3t semi-quantitive RT-PCRS- A A8t A=,
B-actin T Fo] ATE gt & LA AME-#
COX-2 primer?] @7]M 82 th-g3} 2t} 5-TTC AAA
TGA GAT TGT GGG AAA AT-3' (sense strand), 5'-AGA
TCA TCT CTG CCT GAG TAT CTT-3' (antisense strand).
L= Z AL denaturation (94°C, 30 sec.), annealing (58°C,
30 sec.), extention (72°C, 1 min.)2] 2704 30 cycle A4
ElsF =

PGE2 ’—",xc* - AZ €34 cytokineE = F¢d COX-
29]] 7)1t PGE,®] E=Hs}E assay kit (Cayman chemical,
USA)E AFE-3}9 enzyme-linked immunoabsorbent assay
(ELISA) Wi o2 A 2Ate] wigol whah A #Fetairt. 48
well platedl] A EE EF3ke] 24X WgS & FE2ES
Z}z} 50, 100, 200 pg/ml S =2 2 2)sle] 184]7F vieFat,
iy g Al Z 2 ARE-3ITE Goat anti-mouse IgG7t F-2
5o} = 96 well plated]l PGE, 59 E= ASE 71gt
-, PGE,-peroxidase conjugate®} mouse anti-PGE, & 22}
50 k] 718t A-olA 1A17F HESAIZL F, 0.05% Tween
205 T3 buffer® A o AFsHA & PGE, 52
PGE,-peroxidase conjugates A A3}t 3 -aA 53
o] AR Taje] A2oflA] 3087 WAAZ] £ 405 nm
oM FH=E Z4sIUnh A5 PGE9t H7HE PGE,-
peroxidase conjugate2}e] AANFS-0 2 FAT Wslel FL-
oto] AAE Uepll= 2F AL o]8-3to] ZH Alan
Fololl ghf-E PGE,2] T3S ALl

cGMP &H — A Zujgfo g Bujg «GMPY FxH
3}= ELISA kit (R&D systems, USAYE ARg-3te] A ZA}
o] vl we} GaFslsitt. 48 well platedl] AlZE 573}
o 2477 wigd & 25 7} 50, 100, 200 pg/ml &
=2 Agste] 1887 wiFatar, mjol s AR =R ARSI
t}. Goat anti-rabbit IgG7} F2=]o] 2= 96 well plate]
cGMP % F E= AFEE 7}3F ¥, alkaline phosphatase
conjugate®} rabbit antl cGMPE Z}Z} 50 ¥ 71shal A&
A 241 BEGAIZ] & e AFelA] 2 cGMP 32
conjugateE A| 75t} &g Bl p-nitrophenyl
phosphate”} 3-8 substrate 22 718k] ALo|A] 305
ZF ¥ES-A17) 32, trisodium phosphate -84 A5
AAZ & 405 nmolA] FEEE ST A5 cGMP
9} F7}8 cGMP-alkaline phosphatase conjugate=}t2] 734}
HhgoR Fw Wste}l Frote] WAE UeliE X A
FAE ol &ste] ZF Al Zujddol] FRFE cGMPY FHEE
AFatet.

EAXE| - B A1 2L A= meantSDE FEA
slgon, 2y FEE Alele] f24d2 paired Student’s
testS o] 88101 *p<0.05, *¥p<0.01, ¥*¥p<0.0012] A5
Freldg dARsIT
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Fig. 1. Inhibitory effects of A, P, and AP on the growth of HT-
79 human colon cancer cell line. HT-29 cells were plated in 96
well plates and treated with various concentrations of A, P, and
AP for 6, 12, 24, 72 hrs. Data are meantS.D. of triplicate per
treatment. (A) Agastachis Herba (A). B) Pueraria Radix (P).
(C) Mixture of Agastachis Herba and Pueraria Radix (A+P).
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o8 HT29 AlE AEEO AA Tk (Fig. 1A). A<
o= Az Age 72 ezl A% AFAEEC
100 2 200 pg/mlel F=1A 217y gz 9239 B
R7.9%2 AAEAE I, 6, 12, 2417 A R 72
A7 #2100 pg/ml o158t EraE hxTH e
8 2ol Holx| Yt (Fig. 1B). wpol], H) A &
sAAS) AL, 687 ARTANE AE AFEC] 10, 50,
100, 200 pg/mle} &=l 7h7h g 229 99.72, 99.89,
97.13, 97.48%= ANEHE wolA] wgrort, 12, 24, 727
7+ A} Agels AL, xgo] oj@H o HT29 A
wo] AEFo] AAHAT (Fig. 10).

ojsipre B AT FEE o8 HT29 AXE AEE
o] 7ragAo) Bwd] A =xe) gt AE &4 WE
017 ZARY] Y3t B A ES) CCD-112CoN A%
o) B3k 22 FEE H A 7 FEEE A3t
7, MTT o2 AXE Aslgrth BAAE
CCD-112CoNe] 7%, AE B s H1-29 AE

o
i
tilo
Ay

+ =
3, e Ae FEES 95 SISy
o] tlzs SYaR o™ (Fig 2A, B), sy A% A
wAZEZo] 59 A 50, 100, 200 pg/mle] B =olA
106.08, 11171, 117.12%2 TREZRTF z7le1art (Fig 2C).
ope] Ask, B 42 9%, BT =3 252 HT-
29 MEe] 2aL T AT JEHEE SR KRR
CCD-112CoN AFe) F42 AR e} (Fig. 1, Fig.
2).

COX-2 mRNA 28 2H — COX-2 B2 ZHA| X
Aol Trojahe Z83 ZAAA e, o] ARES Apks}
OigEgoht tiAdke] e AT T 217] whiel COX-
2 gARte] W P el Aol oS- FRs
o) Aoz ni¥o] Yk’ wehH 225 2% COX-
gARe] wE FE YoHT] o8] HT29 A=l &,
Ao 9= 9 & FEEE 7P 50, 200 pg/ml FEE A
2sla 24417 B EFE RT-PCRE A&t =
o 7 wE A, B AL o wrol F7il ut
2} AT COX-2 mRNA 2&Tel Arsigen, 22 @
= Ha2d EEE Aded 35, #a G AZlFEd
wrad eho| ZhAsil e BEAT (Fig. 3).
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Fig. 2. Effects of A, P, and A+P on the growth of CCD-
112CoN normal colon cells. Cells were plated in 96 well
plates and treated with various concentrations of A, P, and
A+P for 1, 3, 5days. Data are meantS.D. of triplicate per
treatment. (A) Agastachis Herba (A). (B) Pueraria Radix.(P).
(C) Mixture of Agastachis Herba and Pueraria Radix (A+P).
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Fig. 3. Effects of A, P, and A+P on the mRNA expression of
COX-2. Cells were cultured and treated for 18 hours and

analyzed by RT-PCR.
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Fig. 4. Inhibitory effects of A, P, and A+P on the PGE,
production in HT-29 cells. PGE, was measured after treatment
with various concentrations of A, P, and A+P for 18 hours.
Data are meantS.D. of triplicate per treatment. *p<0.05,
**p<0.01, ***p<0.001.

Qh vl 5, PGE, A/d%-S TSI tiat (253.7£3.51
py/mi)at Blwste] B #HgF 252 50, 100, 200 pg/ml
o] FxolA Z+zt 16.43% (212.04+16.21 pg/ml), 24.4%
(191.24+12.34 pg/ml), 35.13% (164.56+23.77 pg/ml)2] A
3 s, A2 FEES 27 39.63% (153.15£17.68 py/
ml), 46.07% (136.81£15.76 pg/ml), 52.43% (120.67+17.68
pymle] A3 2HE Uephlon, AR (A+P)Y] A
%50, 100, 200 pg/ml2) F=oA z+2F 33.77% (168.01 +
0.67 pg/ml), 37.14% (159.46+10.3 pg/ml), 41.53% (148.34

+3.43 pg/ml)e] 23t A &S vehhglon, 24 s
Aol Hlg) zh &5 A S A2 EFAA
A2 7S PGE, A4 JAEH} oS £ Aoz F)
HATh (Fig. 4).

cGMP M ANMSI} - 3t 22 520l sl
A AlZe] cGMP A/ o] WistaheA] Fotrr) 98ty
HT-29 Aol At 242 95, £= &3 #5588 44
50, 100, 200 pg/ml 52 AL 18A)7F Sk v Fst
¥, cGMP A2 3T} tlxt (448.42+13.95 pM)
3 vlmsted B BeF FEE-2 50, 100, 200 pg/mle] &
oA Z4zh 24.72% (337.55+8.02 pM), 33.55% (297.96 +
7.8 pM), 42.03% (259.93+16.28 pM)©] A& A==, 2=
F2EL 747 42.3% (258.72+20.83 pM), 47.65% (234.76
+10.21 pM), 51.24% (218.64+8.01 pM)e] A& T} 1}
el o, 582l A% 50, 100, 200 pg/mle] EEollA
Z}2} 40.03% (268.91+10.98 pM), 45.08% (246.24+5.79
pM), 49.99% (2242141634 pM)e] 98 A EHES
BRI en, F3F o= X Hle) g &5 Aelde
gkt 2 EFAA Mo 3% cGMP A4 A a
7FH& & 22 ERIFAT (Fig. 5).
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Fig. 5. Inhibitory effects of A, P, and A+P on the ¢cGMP
production in HT-29 cells. cGMP was measured after treatment
with various concentrations of A, P, and A+P for 18 hours.
Data are meantS.D. of triplicate per treatment.

*p<0.05, **p<0.01, ***p<0.001.
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ol AH oz HT-29 HES] AL oA AR AR
Ack. 2y gt AEe AR 7)HellE CoX-2 71 9
= o] 7|FEo] glormz 0 ol et A7t BS
Pad Aow AlgHr)

et 3ol COX-2 43 PGE, AXHEE cAMP
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o 23t cGMP A3 PGE, AL LA A AP
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B Ay Aol g Ao o5 9 & FEEL
HT-29 M 2] cGMP /3 JAIBA (Fig. 5), cGMP <}
A71Ho] COX-2 &8 %Al 9 PGE, A8 AA713- 3 A
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