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Effect of EGCG on Expression of Neurogenin 3 via the MAP Kinase Signaling
Pathway in AR42] Cells, a Rat Pancreatic Tumor Cell Line
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Texas Medical Branch, Galveston, Texas 77555, USA
’Department of Food Nutrition, Gimcheon University, Gimcheon 740-704, Korea

ABSTRACT

Epigallocatechin gallate (EGCG), or epigallocatechin 3-gallate, is the ester of epigallocatechin and gallic acid, and is
a type of catechin. EGCG may be therapeutic for many disorders including diabetics and some types of cancer. Howev-
er it is unknown whether EGCG can induce transdifferentiation of pancreatic cells in pancreatitis. The aim of this
study was to investigate the effects of EGCG on the expression of pancreatic regenerating related markers in pancreatic
AR42]J cells, a model of pancreatic progenitor cells. AR42J cells, differentiated with betacellulin and activin A, were
cultured with/without EGCG in a time-dependent manner. Cell growth rate, levels of mRNA, and protein expression
were examined with the MTT assay, quantitative PCR, and Western blots, respectively. The results showed that AR42J
cell growth rates were inhibited by EGCG in a dose-dependent manner. mRNA and protein expression of amylase, in-
sulin and neurogenin 3 (ngn 3) increased in AR42J cells treated with EGCG. Additionally, we demonstrated that the
signal transduction pathway of mitogen-activated protein (MAP) kinase is active in EGCG-treated AR42J cells. ERK
and JNK phosphorylation decreased in cells treated with EGCG but not p38 phosphorylation. Activation of the p38
MAP kinase pathway was confirmed by specific MAP kinase pathways inhibitors: U0126 for ERK, SP600126 for
JNK, and SB203580 for p38. Activated p38 phosphorylation was inhibited by the specific p38 inhibitor SB203580 but
p38 phosphorylation was inhibited with increased EGCG treatment. The ERK and JNK MAP kinase pathways were
not affected by EGCG treatment. Although further studies are needed, these results suggest that EGCG affects the in-
duction of pancreatic cell regeneration by increasing the ngn 3 protein and mRNA expression and activating the p38 MAP

kinase pathway. (Korean J Nutr 2011; 44(3): 196 ~ 202)
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expression), -FAFHEY (mitosis), A2 £33} differentiation),
A%} (proliferation) ™} A3 A (survival)/AFE (apoptosis)
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2 ARl ARESE ] AT Al AR42) AlE=
ATCC (American Type Culture Collection, USA)oA S+
aFo] ARgatolet. AlazuigF2 F-12K vi%] (Gibco BRL, USA)
o} 20% fetal bovine serum (FBS, Gibco BRL, Grand Island,
NY, USA), A|3£2] B35 95} betacellulin®} activin AS
A7rste] 37¢C, 5% CO, 241 ol ujesith. MAP Ki-
nase 7|74 AsA|E, U0126, SP600126, SB203586= Sigma
Chemical Company (St. Louis, MO, USA), activin A, beta-
cellulin= R&D System (Minneapolis, MN, USA)ollA] Z+
ZF gtofste] 2 Aol ARE-SHRIT L] Aol AHE-E Al
oF5-2 Sigma Chemical Company (St. Louis, MO, USA)e]|
A elstel AHgstsick

MEZN an
2 Algo]] AR83F AR42] A= F12-K HiA]o] betacel-
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lulini} activin A 78] 37C, 5% CO, 24 slof|A] Al
32 vfjeFsto] ohFRl FE o] =2} FHE|IX1S A 2sko] 48A1%F
HljoF & x| & A|73}AL tetrazolium bromide salt (MTT,
Amresco, Solon, OH, USA)E 0.5 mg/mL s=7} =7 Hj
A2 3|Alsto] 2 mLA B354 3A)17F $¢F CO, incubator
of| A HiFAIX] TS MTT A2k 7H2LsHA] AlA sk DMSO
£ 1 mLA 23319 wello] BAE formazing 2% &21
% 96 well plate®] 200 uLA &AA] ELISA reader (Mo-
lecular Devices, Sunnyvale, CA, USA)Z 540 nmolA] &
Bes ST S B A Y S5PA Age R
stpom, Tlof thgk W gk 5 @AHE Statistical anal-
ysis system (SAS) ZZ2 13 (v 90) o & L5tk

RT-PCR

NEzFA AT o2 EGCG7F AR42] A2EA
8 (nesrosis, apoptosis) FE2 Q18F A2E=9] 7HAT) Gl
1uM EGCG s=8 AlZF 9J&2 0 & A3t & PBSE Al
3}ar TRIzol reagent (Invitrogen)S 4CollA 1A17F Z<F A
2]5}] total RNAE ZE2f5H3ict 2] RNAS g%t &
oligo dT primer2} AMV reverse transcriptase (RT)E ©|
£31o] 2 ug®] RNAYA cDNAE A3t wh=o1% RT
product (template cDNA)®] 2.5 mm dNTP, 10X buffer,
DEPC water, premixed primer (GenoTech, Korea) ¥ Taq
DNA polymeraseS Y1l Mastercycler gradient (Eppen-
dorf, Hamburg, Germany)E ©]83}% polymerase chain
reaction (PCR) WO & FE39Ic}k RT-PCRE ©]8-5}0]
HAE A= FHA] FF= Table 1o UYepd viel 2o
™, o]t housekeeping 21221 glycealdehyde-3-phos-
phate dehydrogenase (GAPDH) -F4A& 33314 inter-
nal control@ AF&3}3ith Z- PCR AHEE9] o4 Ajol&
sholsly] 9Jste] 1X TAE buffer2 1% agarose gel2 9Hs
I well & 229 primere] 3lE3t= PCR A=l DNA
gel loading solution (5X, Quality Biological Inc.)& 41¢]4]
loading g+ & 100 V S}oj|A] &eld}te] Kodak Picture works'
photo enhancerg ©]-§3s}o] ARzl &4 sfo] 1 Zfol& =

Table 1. Primers sequences used for the PCR study with AR42J
cells

Primer Sequence (5'-3")
Forward-CAGTCACCCACTICTGCTTC

Reverse-GAGTCGGGAGAACTAGGATG

Neurogenin 3

Amylase Forward-TTCTCCCAAGGAAGCAGACCT
Reverse-GCCATTCCACTTGCGGATA

Insulin Forward-CGAGGCTTCTTICTACACACC
Reverse-GAGGGAGCAGATGCTGGT

GAPDH Forward-CGGAGTCAACGGATITGGTCGTAT

Reverse-AGCCTTCTCCATGGTGGTGAAGAC
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=A AR (EGCG)S MBEY MME AR42J
A9 OAl= 3%
Rat FAEF AME AR42Je] AF o ujx]= EGCGY

A 2 A7) 8 MTT assay= AASH At (Fig. 1)
EGCG A2 &% o&H o g FAlo] oA Eglem LC50
o] F= 10 uM A3} B Ao EGCG7} A=
P DA, & A|ZAPE (necrosis, apoptosis)- eSS $-ojo
2 doy|x] ¢k= 5%l 1 uM EGCGE 0, 24, 484171 2]&
2o 2 AFsto] A progenitor Al HEQ] AR42] A|E
oA EGCG2 ¥ Lokt

=A AR (EGCG)2| ngn 3, a-amylase, insulin®|
mRNA £z HHHfR 9hoio| OjAl= g
Ngn 3, a-amylase, insulin mRNA %2 RT-PCRS ©]

ST Gl AL Tt Solx] AR gL

1=
olgslo] Z}zh A} 3Lt (Fig. 2. A-F). A=A AAgel
FFES nx]= o2 47 ngn 32 mRNAS} T2l vF
d= EGCGAE] AzzollA A7k oA o g §olF F7t&5
Bk (Fig. 2. A, B). #% A MlE2] 1A islet A2} duct

A

Mz &3t =2 dof & 4= Ql= X|3FS] a-amylase, insu-
lin®] mRNAZ 2 dhld &S 2 ARSI} (Fig. 2. C-F).
EGCG AHgA|3Eo A a-amylase, insulin®] mRNAZH©] A
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ZHD71H% MAP Kinase ¥# 7]35¢] ERK, INK ~1g]
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Fig. 1. The inhibition of rat pancreatic tumor cell line, AR42J cells
after freatment with EGCG. Cells were plated at 1 x 105 cells
per 60 mm culture plate, and incubated for 24 hr. The cells were
tfreated with various concentrations of EGCG for 48 hr. The
growth inhibition was measured by the metabolic-dye-based
MTT assay. Results are expressed as the means + S.E. of three in-
dependent experiments.
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Fig. 2. Effects of EGCG treatment on the levels on neurogenin 3,
a-amylase and insulin MRNA and protein in AR42J cells. A, C, E:
after 24, 48 hr incubation with EGCG total RNAs were isolated
and revers-transcribed. The resulting cDNAs were subjected to
PCR with the incubated primers and reaction products were
subjected to electophoresis in a 1% agarose gel and visualized
by EtBr staining. GAPDH was used as internal control. B, D, F: The
cells were lysed and then cellular proteins were separated by
SDS-ployacrylamide gels and transferred onto nitrocellulose
membranes. The membranes were probed with proper anti-
bodies. Proteins were visualized using an ECL detection system.
B-actin was used as internal control.

11 p38 MAP Kinase 7|4 ¢listo] n]2]= BEGCG ¥
A8t 1 Ax EGCG AHegh Aol A vxe] Ajazof
vl ERK (Fig. 3A, p < 0.05¢} INK (Fig. 3B)2] 143}
7 AAIE g A o 2 oA Egle}. 18y 1 uM EGCG &
oA p38 (Fig. 3C, p < 0.052] ¢lAkslrt 84 519ic) o]
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(JNK MAP Kinase 7| AallA)S 2+ A2 #2]sto
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£ 713 AHalA A Aoz A 1 2de] o
Al 2oick g ZH7ko] AsiAlet EGCGE $ #=lgk 2
I} p38 MAP Kinase 713 Q43P 2] EEo] &Ade] S7t
= 2l Bk, EGCGE} 3l A2Jgh ERK, INK 7] *Jsf
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Fig. 3. Expression levels of MAP Kinase signaling pathway, pERK,
ppP38 and pJNK in AR42J cells treated with EGCG for 24, 48 hrs.
A, B, C: after 24, 48 hr incubation with/without EGCG, total pro-
teins were lysed and then cellular proteins were separated by
SDS-ployacrylamide gels and transferred onto nitrocellulose
membranes. The membranes were probed with proper anti-
bodies. Proteins were visualized using an ECL detection system.
B-actin was used as internal control. Band intensities in the im-
munoblots were quantified by densitometry using L Process
(Version 2.01, Fujifilm, Stanford) and Multi Gauge software (Ver-
sion 2.02, Fujifilm). Band intensities were normalized relative to
the internal control and background. Multiple experiments were
combined and data was expressed as % of the control (set as
100%). Statistical Analysis was performed using Student's T-test;
significance was set at p < 0.05. D: after cells were incubated
with/without EGCG for 48 hrs, U0126, SB203580, SP600126 inhibi-
ters were tfreated for 15 mins. Effects of MAP Kinase pathway
were monitored by use of proper antibodies. Proteins were visu-
alized using an ECL detection system. p-actin was used as inter-
nal control.
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