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Effect of Pycnogenol on the Growth Inhibition of HT29 Colon Adenocarinoma
Cells and Inducible Nitric Oxide Synthase (iNOS) mRNA Expression

Jeongmin Lee
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Pycnogenol (PYC) is a standardized extract from the French maritime pine bark that
consists of a concentrate of polyphenols. The purpose of this study was to investigate
the effect of PYC on the growth inhibition of HT29 colon adenocarcinoma cells and
iNOS mRNA expression level. PYC treatment at 30pg/ml for 24 hr significantly induced
the growth inhibition of HT29 cells. It was observed to occur in a dose-dependent
manner. PYC treatment at 50 and 100pg/ml has inhibited HT29 cell growth by 83%
and 98%, respectively. In estimation of iNOS mRNA expression level by RT-PCR, it
was induced at 30pg/ml and increased by increment of PYC concentration. We assume
that PYC treatment may, at least in part, attribute to induce iNOS to generate
peroxynitrite (ONOO) resulting in the growth inhibition of HT29 cells.
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Collection (ATCC, Rockville, MD, USA)oll A <
S v kel AF8-E Macoy’s 5A, fetal bovine
serum (FBS), trypsin-EDTA, penicillin-streptomycin,
IM HEPES, L-glutamine, non-essential amino acid
(NEAA)<= BioWhitaker (Walkersville, MD, USA)°ll
A FAsFATE 3-(4,5-dimethylthiazol-2-y1)-2,5-diphe-
nyltetrazolium (MTT) A]2F-2 Sigma Chemical Co.
(St. Louis, MO, USA)°| A T Y3}H 3L RNA F=
< 93] RNeasy kitZ Gibo/BRL (Gaitherburg, MD,
usA)ol A FsHth. RT-PCRo| AM8-¥ MLV-
RT reverse transcriptase®} Taq polymerase= Pro-
mega (Madison, WI, USA)oll A F435}e] AL8-3}
o} Ago] HQ3 PYCE Swiss Horphag AFZ 3
B Ege} AHgstict.
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HT29 2744 M XE+= Macoy’s 5A HjA S A&
&}od 37°C &8-3F 5% CO, incubatorol] A v 3}
ot Age AR AEx FAE 93 Macoy’s
5A Aol 10% FBS, 100 units/ml penicillin, 100
ug/ml streptomycin, 2 mM HEPES, 2 mM L-glu-
tamine, 1x NEAAES F7}sle] A&ttt AlXE
7} 80% conﬂuencyoﬂ o]=2W PBS (pH 7.4)ZE AX
o] &&& Aol F 025% trypsin-EDTAZ 3] ]
skl Al ¢k SFRAar viAl= 39 Riet w ekl
o}.
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PYCY HT29 AE9 A=A

Va7l s 1x10° cellsjwell®] REZ 24-well
platedll &35}tk 1217 3 M7} plateol] 22k
H AL F93 S 10 mgml =2 PBSO X
9l PYC 5% Mo 2RE HEFTI) 0, 10, 20,

30, 50, 100ug/m1 = % ZF welloll 73} 244
7t 37°C 583F 5% CO, incubatorol]l 4] Bl %31
Tk PBSE A E9] @3S A AT F Axe F4
< inverted microscope (Olympus, Japan)Z 233}
Aot MTT assayES {3 A= 5x10° cells/well]
U2 96-well plated] MEXE EF3 & AEXY
# BUS Y YA FUHA PYCE A2l
& MTT assay® Ao} = AHE
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4) iNOS mRNAZS| 95 =X

HT29 A|¥ZE 60-mm petridisholl 5x10° cells/
welle] 922 53 & HAFF=7F 0, 10, 20,
30, 50, 100 ug/ml ¥ == 7} 60-mm petridisho] Z
7haked 24A413F 37°C 553 5% CO; incubator®l A
v kst 4t} 0.25% trypsin-EDTAR A X2 $3] 3}
o] RNeasy extraction kitZ #|ZA}2] manualol] w
2} total RNAS &3t} cDNAS FAS 93l
5 ug9] total RNA®| 200 unit2] MLV-RT reverse
transcriptase 2} 500 ng oligo-dT primerE 3 7}3}
42°Coll A 603t skt PCR RH&& §l¢)
A3+ iNOS primer sequence= forward; 5‘-CCG

AGGCAAACAGCACATTCAG-3’, reverse;, 5’-GG
TTGGGGGTGTGGTGATGTC -3°(462 bp)°]™ in-
ternal control24 GAPDHE AM&3}$13 primer
sequence™ forward; 5’-CCATGAGAAGTATGAC
AACAGCC-3’, reverse; 5’-TGGCAGGTTTTTCTA
GACGG -3’(353 bp)°|th. PCRS 93t £ AL 2
ul®] cDNA, 1.25 unit®] Taq DNA polymerase, 0.2
mM dNTP, 10% reaction buffer, 1.5 mM MgCl,, 10
pmol primersE 410] 95°CollA] 5EZF hot start g+
F 94°Coll A 30x3F, 55°Col A 13, 72°Coll Al 30
%7t 35 cycling © & PCRS 33 ¥ vpxjgto
2 72°Col A 1083+ polishing stepS 713 PCR
productE AT 5 ul PCR product® 1.5% aga-

Fig. 1. The growth inhibition of PYC on HT29 colon adenocarcinoma cells. The cells were plated onto each well with
5x10° cells/ml. Cell morphology was photographed by inverted microscope. (A) control, (B) 30pg/ml PYC, (C) 50pg/

ml PYC, (D) 100pg/ml PYC.
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Fig. 2. Effect of PYC on viable HT29 colon adeno-
carcinoma cell number. HT29 cells were plated in 96-well
plate at 5x10° cellsjwell and cell number was estimated
by the MTT assay. *: means the significant difference (p
<0.05) tested by Student’s t test compared to control
group (Oug/ml).
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Fig. 3. Effect of PYC on expression of iNOS mRNA
expression level in HT29 colon adenocarcinoma cells.
Total RNA was extracted after 24 hour with PYC
treatment at different concentration. iNOS mRNA level
was determined by RT-PCR and expressed as percent unit
(%) by normalization with a following equation; (iNOS
level/ GAPDH level)*100.
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