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In Vitro and In Vivo Effects of Piceatannol and Resveratrol
on Glucose Control and TLR4-NF-kB Pathway

Hee Jae Lee', Hae-Jeung Lee? and Soo Jin Yang'

! Department of Food and Nutrition, Seoul Women’'s University
“Department of Food and Nutrition, Gachon University

ABSTRACT Piceatannol (PIC) is a natural hydroxylated analog of resveratrol (RSV), which is a polyphenol known
to extend lifespan by stimulating sirtuins. The aim of this study was to investigate the effects of PIC and RSV on
the toll-like receptor 4 (TLR4)-nuclear factor kappa B (NF-kB) pathway in mouse hepatocytes and an obese/diabetic
KK/H1J mouse model. AML12 mouse hepatocytes in the absence or presence of palmitic acids (PA) were treated
with PIC (50 uM) or RSV (50 uM). Male KK/HIJ mice at 20 weeks of age were divided into three subgroups as
follows: 1) obese and diabetic control (KK), 2) KK PIC, and 3) KK _RSV. PIC and RSV were administered orally
at a dose of 10 mg/kg/d for 4 weeks. Four weeks of PIC and RSV treatment did not affect body weight or food
intake in KK mice. Serum fasting blood glucose was significantly reduced in KK PIC, and 2 h oral glucose tolerance
test area under the curve was significantly reduced by PIC and RSV treatment in KK mice. PIC tended to improve
homeostasis model assessment of the insulin resistance index (HOMA-IR) and HOMA beta-cells in diabetic KK mice.
TLR4 and NF-xB were down-regulated by PIC and RSV treatments in hepatocytes in the absence or presence of
PA. Insulin receptor, AMP-activated protein kinase, peroxisome proliferator-activated receptor gamma, nucleotide oligo-
merization domain-like receptor family pyrin domain-containing 3, interleukin-1, and NF-xB were altered in PIC-treated
livers. Collectively, PIC and RSV inhibited the TLR4-NF-kB pathway, and PIC seems to be more effective than RSV
in the regulation of analyzed targets, which are involved in insulin signaling and inflammation in vivo.
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AML12 v}9-2 ZFA 3= American Type Culture Col-
lection(ATCC, Manassas, VA, USA)AIA T3}t
DMEM/F-12 media(Invitrogen, Carlsbad, CA, USA)el
10% fetal bovine serum, & #|(100 units/mL penicillin
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Co., St. Louis, MO, USA)¥} <% #(Crystal Chem,
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A4 9] X % ZA Homeostasis Model Assessment of in-
sulin resistance index(HOMA-IR)E ©]-&3}%l31, 74
ERA L] Q& EH] 59 A A2 HOMA B-cells AAkst
A H23). HOMA-IR=[fasting insulin (uIU/mL)*fasting
glucose (mmol/1.)1/22.5; HOMA B-cell=[20Xfasting in-
sulin (uIU/mL)]/[fasting glucose (mmol/L)—3.5].
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7t 22 9] total RNAE PureLink RNA Mini Kit(Ambion,
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Table 1. Body weights (BW), food intake, and tissue weights
of mice
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Table 2. Effects of piceatannol (PIC) and resveratrol (RSV) on
glucose control in KK/HIJ mice

KK KK PIC KK RSV

Initial BW (g)
Final BW (g)

36.66+1.14 36.84+0.83 36.92+0.91
38.27+1.31 38.63+1.04 38.08+0.74

Weight gain (g) 1.61+0.44  1.23+0.35 1.23+0.40
Food intake (g/d) 3.284+0.13  3.26+0.11 3.24+0.11
Liver (g) 3.00£0.36  3.14+0.25  2.98+0.23
Epididymal fat (g) 0.67+0.06  0.67+0.07  0.75+0.06
Subcutaneous fat (g) 0.62+0.05  0.65+0.05 0.75+0.05

Data are expressed as mean+SEM.
PIC: piceatannol, RSV: resveratrol.

Waltham, MA, USA)E AH8-3te] FE8k3lth. &% RNA
¢} High capacity RNA-to—cDNA kit(Applied Biosys-
tems, Waltham, MA, USA)& o]-8-3to] cDNAE §4 a3l

. AR BEdE SYBR Green(Power SYBR Green PCR
Master Mix, Applied Biosystems)¥} primer(Bioneer,
Daejeon, Korea)ES &%3}9] real-time PCR system
(StepOnePlus, Life Technologies, Carlsbad, CA, USA)
& ol g3l SFelstlet.
et

ZZ cycle 40 cyclesS 2 A3}
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2 Aol AHgH BE FAEA]S SPSS Statistics 23
(International Business Machines, Armonk, NY, USA)&
o] £5te] BAE Tl RE A% AR PHF+EEOA
(meantSEM)Z A|A| ettt djz=w 2 At ko] o ¢
o]+ one-way ANOVA #4] 3 LSD A5 7AA S Ea 24
shgiom, FAARI frold AR FelaE 0.058 72
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Time (min)

KK KK_PIC KK_RSV

Serum glucose 473.85+60.54° 322.08+25.97° 442.19+23.05%
(mg/dL)

Serum insulin  107.42£17.27 149.57436.66 121.91£24.25
(pmol/L)

HOMA-IR 16.50+4.54  13.49+2.73  15.35+2.79

HOMA B-cell  11.57+0.69  20.50+5.98  18.17+5.41

Data are expressed as mean+SEM.

Different letters within a variable are significantly different at
P<0.05.

HOMA-IR: homeostasis model assessment-insulin resistance.
HOMA B-cell: homeostasis model assessment beta cell function.
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Fig. 1. Effects of piceatannol (PIC) and resveratrol (RSV) on oral glucose tolerance test in KK/HIJ mice. Data are expressed as
mean+SEM. Different letters within a variable are significantly different at P<0.05. AUC, area under the curve.
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Fig. 2. Effects of piceatannol (PIC) and resveratrol (RSV) on insulin signaling-related factors in KK/HIJ mouse livers. Data are
expressed as meant+SEM. Different letters within a variable are significantly different at P<0.05. AMPK, AMP-activated protein
kinase; IR, insulin receptor; PPAR, peroxisome proliferator-activated receptor.
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Fig. 3. Effect of piceatannol (PIC) and resveratrol (RSV) on toll-like receptor 4 (TLR4) and nuclear factor kappa B (NF-«kB) in
AMLI12 hepatocytes. Data are expressed as meantSEM. Different letters within a variable are significantly different at P<0.05.
PA, palmitic acid.
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Fig. 4. Effect of piceatannol (PIC) and resveratrol (RSV) on inflammatory markers in KK/H1J mouse livers. Data are expressed
as mean+SEM. Different letters within a variable are significantly different at P<0.05. IL, interleukin; NF-xB, nuclear factor kappa
B; NLRP3, NOD-like receptor family pyrin domain-containing 3.
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