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Resveratrol ameliorates high-fat-diet-induced fatty liver by increasing CD68
positive Kupffer cells.
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Resveratrol is a phytoalexin polyphenolic compound present in various plants,
including grapes and peanuts. Multiple lines of evidence suggest that resveratrol has beneficial effects
on human health. Liver macrophages, or Kupffer cells, are suggested to be one of the major immune
effectors in the pathogenesis of steatohepatitis. However, the mechanisms underlying increased lipid
content in the steatohepatitic liver and the involvement of Kupffer cells are still poorly understood. We
hypothesized that certain liver proteins modulated by resveratrolmight interact with Kupffer cells, and
investigated the target protein underlying the ability of resveratrol to improve fatt¥ liver. Our results
provide evidence that resveratrol increases the number of CD68+ Kupffer cells in the liver and it may be
involved in reduction of LDs. Our findings provide new insight into the beneficial effects of resveratrol
on hepatic lipid metabolism in the context of the modulation of Kupffer cell function.
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Composition of Control High-fat HF+Res
experimental diets diet (HF) dietc)
a),c) dietc)
Carbohydrates 63.9 %b) 35% 35%
Fat 3.8% 50 % 50 %
Protein 17.7% 15 % 15 %
Resveratrol 0% 0% 0.2%
Mean food intake 249 18.7 19.2
(g/mouse/week)
Mean caloric intake 85.3 89.1 914
(Kcal/mouse/week)

a) CLEA Rodent Diet CE-7 was used for the control
diet CLEA Japan, Ltd., Tokyo, Japan).

b) This value indicated the sum of nitrogen-free extract
and crude fiber according to the website
ttp://www.clea-japan.com/en/diets/diet_a/a_04.html.

¢) The percent (%) in Table 1 is calculated on the basis
of calories

Composition of experimental diets and food intake of mice in the thiee groups.

Compositen of Contrel High-fat HF + Res
e perime mtal diets diet” [ HF) diet dier
Carbohydrates (X) TBS i5 i5

Fat (%) iR 50 50
Protein (X) 17.7 13 15
Resveratral () 1] L] 02
Mean food inta ke (gimouse/wee k) 220 182 186
MeanCaloric intake (kcallmowseweek ) 753 BEE BRS

" CLEA rodent diet CE7 was wsed for the control diet (Clea Japanm, Lid, Tokyae
Japani

Folch latroscan
TLC-FID ( Mitsubishi Chemical Medicine Co., Tokyo,
Japan)

Lysis
buffer (10 mM Tris-HCI, 8M urea, 4% CHAPS, 5 mM
magnesium acetate, pH 8.0))
LC-MS

Advance nano-UHPLC (Michrom BioResources,
Inc.,Auburn, CA, USA) LC LTQ-Orbitrap XL
(Thermo Fisher Scientific, Waltham, MA, USA) MS

Progenesis LC-MS
(Nonlinear Dynamics, Newcastle upon Tyne, UK)
software MS/MS data MASCOT software
package (Version 2.2.1; Matrix Science, London,UK)
Swiss-Prot sequence database (version 57.6)

Progenesis LC-M S software  Excel
Western blot analysis

NuPAGE 4-12 % Bis-Trisgel (Life Technologies,
Carlshad, CA, USA) 5 g/ lane

anti-glyceraldehyde-3-phosphate dehydrogenase (GAPDH,;
Acris Antibodies, Inc., Herford, Germany)

adipose differentiation-related protein (ADFP)
(NB110-4877SS; Novus Biologicals, Inc., Littleton, CO,
USA)




0.05% collagenase (Type IV; Sigma)

Hank’s balanced salt Solution (Invitrogen,

Gaithersburg, MD, USA) 37 20
10 U/mL
heparin 33% Percoll
(500g, 15 )
2
MNCs

MNCs Fc-blocker (2.4 G2; BD PharMingen, San Diego,
CA,USA)I0 4 A FITC-conjugated
anti-F4/80 Ab (eBioscience, San Diego, CA, USA),
Cy5-conjugated anti-CD11b Ab, and biotin-conjugated
anti-CD 68 Ab (AbD Serotec, Oxford, UK)

The biotin-conjugated anti-CD 68 Ab
a Cytomics
FC500 instrument (Beckman Coulter, Miami, FL, USA)

CyS5-streptavidin

(Tissue-tekR, Sakura Finetek,
Tokyo, Japan). 8-um

0.04% Block Ace (DS Pharma
Biomedical Co. Ltd., Osaka, Japan) 5
100 anti-CD68 Ab (FA-11; AbD Serotec)
Histofine Simple Stain
Mouse MAX-PO (Rat; Nichirei Biosciences Inc., Tokyo,

Japan) 0.1M (pH
2.2)
0.04% blocking agent (Block Ace) 5

200 ADFP (LS-C3561; LSBio)

(peroxidase-conjugated secondary
antibody: Histofine Simple Stain Mouse MAX-PO; Rabbit,
Nichirei Biosciences, Inc.) PBS

Histo-green substrate
chromogen (AbCys) nuclear fast

red (Sigma)

F4/80 Ab (BM8; eBioscience),
CD68 Abs (FA-11; AbD Serotec), and CD11b Ab
(M1/70; eBioscience)
(HE)

10%
4ym HE

4um HE
WinROOF software ver.6.5 (Mitani Co.,
Tokyo, Japan)

MALDI-Spiral TOFTOF(MS/MS)

Folch
ImL
2,5-
dihydroxybenzoic acid (DHB; Sigma Aldrich, St.
Louis, MO, USA) tetrahydrofuran (THF; Wako Ltd.,
Osaka, Japan) DHB

DHB : 1:1 " dried-droplet

method” JMS-S3000
MALDI-Spiral TOF-TOF(JEOL Ltd., Akishima, Japan)
MS/MS

MALDI-Spiral TOF MS

-80

10um

DHB

MALDI-Spiral TOF MS
2.0mm 0.04mm
m/z 500-1000
4 30

Biomap 3.8.0.4 software

TNF-a

96 200pL
(RPMI 1640 medium containing 10% foetal bovine serum
(Life Technologies) MNC

5 x 10° 5% CO?

37 2 LPS
2 mg/well 2
TNF-a a

cytokinespecific enzyme-linked immunosorbent assay kit
(Endogen, Woburn, MA, USA)
In situ hybridization of TNF-alpha mRNA

0.2N

HCI 20 37 10 proteinase
K (1 _g/mL in PBS; Merck, Darmstadt, Germany)
4% paraformaldehyde 0.2%

10

10 0.2
10
20 pmol 5

TNF-alpha oligonucleotide probes (sense
primer:5’-CCAGAAAAGACACCATGAGGAC-3_; antisense
primer:5’-~ACAGATGACTTGAAGCCCCACT-3_) (Nihon

Gene Research Laboratories, Miyagi, Japan)

TNF-a mRNA

I+

JMP9 (SAS Institute, Inc., Cary, NC, USA).

one-way analysis
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ADFP protein level
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