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Chemokine profile of visceral adipocytes derived from severe obesity
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DAY B g O 25 IS i~ A MR D ALK L 2R Sl T <o S 2 A . D 3B LS A O S BUS 254 L T b &
EDRHONT WD, MINLOELTEIZIZr EAAL VA EELEHANEZH L TWDL, COFXEHAL
WIS AT A4 VHERIEDENZE D, CXC, CC, CX3C and XC & 4FHDO 7 EH A ¥ BHET Do
R T BEAR R A & SO 7 EH A4 Y095 sh, BUREREZELTVW5E 2 E0%E
ANk, AWIZETIE, & bABRIRIMIZD S 45 & 7= SR R PR 5 e 2 7 fLasE L 7z
BB ED XL ) B EA 4 O mRNA 2R EN T DL H %MK L7z, BMI <30 kg/m?
DIRWMIFE TI1E, MCP-1 (CCL2), RANTES (CCL5), ENA-78 (CXCL5) K UIL-8 (CXCLS)
mRNA OFHAFED Shfze —J, BMI >30 kg/m?O &M Tld MCP-1, RANTES, ENA-
78, IL-8121 2 T, lymphotactin- § (XCL2) & fractalkine (CX3CL1) mRNA OFHIAFED 5
Nizo EEONEIEIRALG;CTId XC R CX3C A4 V12X, HRGIEICEE T 247k
RHERITMZ T, MFREEZH) THMigodEL - B2 SR LEELGIELRBIET S 2
AR STz,

¥—T7—F : 5183EH (Body mass index, BMI), 7EHA >, ANEEIEHE, RERTEREARE
gl

factor (TNF)
2L,

I.# § (IUsI2)
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Body mass index (BMI) & ifit" CRP i JE 25 1F
OMBZRT T LA S, B & SERE RO
BMR2SEH S b X910 o7z MElE TIERIED
F8BECH % interleukin (IL) -6 U tumor necrosis

HIL6& TNF- a iEAMRT 35720, i & 55
OB D8 7 B AVRIE ST 52 NIEIE T
il X 0 A X5 adipokine ASHE G & D 4= 5 145
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Z 1. Chemokines and receptor expressing cells

Motif Chemokine

Receptor-expressing cells

CcC MCP-1 monocyte, T cell, basophil

RANTES eosinophil, basophil, monocyte, Thl cell
CXC ENA-78 neutrophil

1L-8 neutrophil, CD8+ T cell, NK cell
C Lymphotactin-f lymphocyte

CX3C Fractalkine

T cell, monocyte, NK cell

AR, BIEPHREDZ BT 5 TIE R,
Nz & LTMEDITONE X)Xk o720 &
WG BRI X 0 WIEIR I AR AR~ o R 00 — s 1 b
- REEZSY, £, WYY AETVE
W 72 Y BRBE G AL R o e LRk gk T, v 1
77— Y L MIC CDA'T Mg A - 24 5 2
EHHESY SN, HIZ, TR SIS L%
JEREIY A M A v TH B interferon (IFN) -y I
XD SRIESOCAIR S NG, F72, IRIMEERD %
JE T, Natural killer T Mg d HEE R &E 2 U
TWA I ENHEINTNE Y,

FEHNA VL, MlRER O GEAELEZE
% 4 L CHIMERO B & GBI b > T 59
A NI4TV THD, YATA VEHIOENZLD,
rEANA 21ECC, CXC, XC, CX3C D4FEHIZ 55
HEnhbt, TNENOreh 4 VidFeo IR
W - BEICEE L TwD (K1), AFZETI,
IR IS 33 1) 2 12 1 20 SUSEE T & [R5 %
HiyT, & bofifs BERT BRI AR & b 5L - 38

Z 2. Donor information

Age BMI Gender Race Smoker
28 26.6 F AA N
28 478 M AA N

AA; African American, N; Non-smoker

x3. BHERKEH

DMEM/Ham'’s F-12 medium (1:1,v/v)
HEPES pH7.4

Fetal bovine serum

Penicillin
Streptomycin
Amphotericin B

L 72 e 2 -l wvwC, BMI @ EFI2HESY A
HE G IR D r £ 5 A4 ¥ BB OMEIZ DO W THES L
7’20

I. 5 &

1. & MRERERED TR

SR HL— N — R e b Bk BRI i
EXHINE (DS Pharm Biomedical, Suita, Japan) % f#i
MALl7. 72, FFH—133XTKEFDA T
07700t TEBEINTBY, 417 +—24
K -3yt PIFRRICERILS 72 KA DR &
!) visceral preadipocyte %% 4 B & 11 72 (Zen-Bio,
Inc, Research Triangle Park, NC), fHH L7zt b
HUENDERTERERHAE O K - 1EHE £ 2 1SR 7
WHO Tix250 L% K # X (overweight), 30LL
B (obese) & EFENTBY, AWIFETH
HAL7FF+—%, >30 kg/m? BMI # & <30 kg/m?
BMI BRI G0 T 720 F 72, MRoith oML, A7
TEREEISE, MLREAMERE L CTREA L 72,

2. b MREAEERFRMAROME - F8

SRE PR DG BT B AN X B A B (M 3) & H
WCRIE L 720 1x10° cells/vial % RllfE L, Mg
JE % 4 x10" cells/ml (ZF%E L 720 MG i3 308 %
15ml 5% 0 3 12 L, 2 55 #10ml & iR I &
1,500rpm, 1 4.0 LA %2 2eis L7z, Lg%
IO B & MR HICFE S 6 well plate 12 1 well
H72025%x10" cells Z#fE L7z, 37C, 5% CO.D
ST CRIEZTo720 2HICTE, BHscix AT
WIYTNIY MIebETA4~THEERLL, 4
b3t (3 4) ZHTHLFERIC, PRI
FaXE MR (35) IS L 7
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x4. HMeiE

DMEM/Ham’s F-12 medium (1:1,v/v)
HEPES pH74

Fetal bovine serum
PPAR y -agonist
Biotin
Isobutylmethylxanthine
Pantothenate

Penicill

Human insulin
Streptomycin
Dexamethasone

Amphotericin B

x5. BHEREM

DMEM/Ham’s F-12 medium (1:1,v/v)
HEPES pH74

Fetal bovine serum

Dexamethasone

Biotin

Amphotericin B

Pantothenate

Penicillin

Human insulin

Streptomycin

3.RNA DOl K RT-PCR &%

B #g L3 2 LY B &, ISOGEN RNA kit Iml %
M ZBRIMIL 2 ER S &/, 7 aakib A %02ml
Iz, 12000g, 15min, 4CIZTELETo 700 &
Ok, KigEsazloLy Ry F2—-7128L, 1
V7 a8/ —)v 05ml %1 212,000g, 10min, 4C
T &A1T 5720 RNARBUAZIY B &, 70%
L% ) —) 1ml Z 2 EMIE, 7500g, 5min, 4T
WCCTHELEITo72. 0% ¥ /7 —VED X,
w2l % pH8.0 TE Buffer 80 ul \ZT#f# L 720 RNA
® 0D It (260/280) H 18U EiZ7% % Z & ZHERAL
720 05ug @ RNA % PrimeScript™ Reverse
Transcriptase (7 71 954 %) THEE %17 - 72,
WHZH R, ¢ DNAAKY 5 ul Z HWOEE T %
B3 % primer 5 nM, TaKaRa Ex Taq HS # H
WT PCR #4757z PCR EMIOEFTIZT 771 — A
BLAIKEN Z 720 7AT— A5V OHEEIF2% &
L, 100V TH405 B IKE) 21T > 720 BRIKEI %
FTF YL - 70 FERTHRBEZITY, N
% #5217, Forward primer M UF Reverse primer
DOIEHRILFE 6 1TFLHK L 72,

o # R
BMI (>30 kg/m?) Hik @ PR G IR < i,

# 6. PCR H forward (sense) and reverse (antisense) primer Bt

Primer

Sequence

B -actin

MCP-1

RANTES

ENA-78

IL-8

Lymphotactin- f

fractalkine

Sense:5-GTGGGGCGCCCCAGGCACCA-3
Antisense:5-CTCCTTAATGTCACGCACGATTTC-3
Sense:5-CAAACTGAAGCTCGCACTC-3
Antisense:5-CATTTCCACAATAATATTTTAG-3
Sense:5-CTACTCGGGAGGCTAAGGCAGGAA-3
Antisense:5-GAGGGGTTGAGACGGCGGAAGC-3'
Sense:5-ATCTCCGCTCCTCCACCCAGT-3'
Antisense5-TTCTTGTCTTCCCTGGGTTCAGA-3"
Sense:5-GCTTTCTGATGGAAGAGAGC-3'
Antisense:5-GGCACAGTGGAACAAGGACT-3
Sense:5-AGGAGAATGCTCCGTCTGAA-3
Antisense:5-CAGCTGTATTGGTCGATTGC-3
Sense:5-AGGAGAATGCTCCGTCTGAA-3
Antisense:5-AGAAGAGGAGGCCAAGGAAG-3

RT-PCR 12T CCL2(MCP-1), CCL5

(RANTES),



CXCL5 (ENA-78), CXCL8 (IL-8), XCL2
(Lymphotactin #), CX3CL1 (Fractalkine)
mRNA OFHAED SN (K1) —J, BMI
(<30 kg/m?) Hi k& @ W& i # i < 1&, CCL2

(MCP-1), CCL5 (RANTES), CXCL5 (ENA-78),

CXCL8 (IL-8) mRNADIHATTED SN2,
XCL2 (Lymphotactin #) & O°CX3CL1 (Fractalkine)
mRNA OFBUIFRO Sl d o7z,
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V. £ =

MEIGRLRR T NS, PR & Bk L, SILERIKE 2 it
BERRRE % 08T AR CH B L EZ BN TWwWiz,
LA L, 19904EARIC GG 7 » b D JRIMNZIC TNF-
a mRNA 23%BILTW5B Z EAHME” SNTLE
P iRk 9 bl T B L BN Sz,
feGE i, BREERENIC~Y 2 07 7 — Yok - 7
EhaRBOONY, Tz, HHRIEOER LT
b U 7= NIEAR MG %2 1 5 IEGG Tk, ) v 238k~
a7y —T % EDNRGHAMIE O REMLI X %

1.100 bp ladder
2.8-Actin
3.MCP-1

4. RANTES
5.ENA-78

6.1L-8
7.Lymphotactin-B
8. Fractalkine

5 6 7 8

1. >30 kg/m2 BMI R DEERAHIEE mRNA D PCR EY#EHT
a. PCREMOT o — ABSIKE %R,
b. 7rENA YEEFOHEBLE [ -Actin DZEBLE THIIE L 72 Relativedensity 27”83,
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FHEVET A M A DL KT L — Pk
FHEIREZ 5 %0 2D, il TRIFIHLEN~

O % DRIEMILOMEE - R 2R E T 5o FFI,

P S FOB X SAEE~ 7 1 7 7 — T ORI & RKIE

BB DFBIATATT 5 2 EBHSNT WD,

Peiifligkcix, B A v AL U THETENA
¥ DSRIERINO A IER O #EE - 12 EE R H
LT be KA L 72 N B BR 5 M0 B A S
MCP-1%° IL-8A% £ S, MR H R $ % 18 &
JERIS 2 ERT S T2, TN VL)L L
DING A =5 —TH5HBMIPERZICHEL TWD

0.9

Relative density

0.6
) I I
0
3 4 5 6 7 8

NP /A | S (A

rEHAA 21ECC, CXC, C, CX3C o 4 fliHIC
SEEN D, ARRFFETIZ b SRS P AT SRR iR i
ot FELRARNMBO €24 >
mRNA OFBEMRK L7z CCTENAL Y TH D
MCP-1}z I RANTES mRNA & BMI>30 kg/m?#f
S O BMI<30 kg/m?*HE 0 WIENRIML TREoO 51
7o regulated on activation, normal T cell
expressed and secrete (RANTES) &, H Zk,
CDARmME T Mila K OUFIRER DO HEFE N - TH 5", X
&R v 7R ) B T, BT IR IHLR

1.100 bp ladder
2.8-Actin
3.MCP-1

4. RANTES
5.ENA-78

6.1L-8
7.Lymphotactin-8
8. Fractalkine

X2. <30 kg/m? BMI B3R DBERA#Il2 mRNA O PCR E##ERT

a. PCREMOT7 Hu— AELIKI %13,

b. 7rENA YBEIEFDOHEBLZ [ -Actin DZEBIE THIIE L 72 Relativedensity 27873,
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£ 0 NBEAR B ALK 12 RANTES mRNA OFBIAH
FACH R L T w 5%, BMI>30 kg/m?BE & OF
BMI<30 kg/m*HEOMHE T, CXCTrEAAL v TH
% ENA-78% IL-8 mRNA O IO 5 I 72,

Epithelial neutrophil activating peptide-78 (ENA-
78) X, RN LAFHhEREENFO—DOTH LY, %
7 A& W2 7E T, SR BT W ER
DO WHENR AR AN O — B P25 2 5 2 L 23
B3N ML D PEIR AL O 11 9 IE I
ISDIIE A Ay — FOPMIIERRETIX, ~78v 77—
T ORBNAT L TR Z 2 Ufh ko - R E
YThb, Tz, MBiHETIE, IL-3MEHMIEA S
FEEIND, TOMFKE, I IL-SRENFH TS 2
S SN, ARBEZET D AR BMI>30 kg/
m?HE O N IR BG A RE © 1%, MCP-1, RANTES,

ENA-78, IL-8 mRNA OJHAEd b7z Lo L,

BMI>30%# & BMI<30%: @ Wi ifile Tk, C &
CX3CrEN A4 Y ORBUMEIRD O/ CL
CX3C 7€ # 4 ~1¥ immune modulators & L THE
359, CHEHA >~ Tdhs Lymphotactin 12,
HWERRCUFIRERTIE 72 < ) U 8BRICHH BN T &
L TR & N7z, ®HIZ, CM-1/lymphotactin 1&i%
AL CD8" THifa S EAESIND T ESA Y Thb
M, Z @ & 912 lymphotactin (& T #ilE, B,
Ik o#EE - REICEELEEELH LI TWEY,

Cr €44 ~IiZix, XCL1/lymphotactin- a &
XCL2/lymphotactin- § ® 2 ¥ 23 5, — F,
CX3C 74 A »1Zi, CX3CLL/ fractalkine & 1
FEF L ETE L 2\ A IMERD SE R AT~ D -
REIEEICEI LF R, 77 YR EOEH
HWT LR T THETFEIA Y E2LEET 5,
Fractalkine &, FIMEROD ML~ DA %=
ERETLIEPHESINLTNBEY, £ 72
Fractalkine (£ P44k U 72 M55 P9 Bz A A 6 101 LS #5 A
L72407C, THIME, HEk NK ML o5k %%
HEFET Do T2, BRI OBEIHE - THiR
KW ECTREAFHERT L 2 EPHAPL T LY, £
7z, Fractalkine {3 2 BRI O 56 iE & 3 < BI5- L
TWABTTFARTENA YV THLIENMONTY
5%,

G, PBENRIERLAR O low-grade O 4IE KU
I - THY, EMEE T MO EERD
W SNz, CDA A Jox— Tl & CD8 ik
FEEPE T Mg ofMiatos BMI & IEOMBEZ R L,

oMl

T/, THMINIE, B FHRIDIHLEL & 0 PlsNE DR
ZHEMET 5o IR CEAINDL rEH AL VI
X0, T MR NIRRT - B LRI AR
HELEE LTWwWa, ZoXH RIS T #il
D7 TR =27 DAFEDTREE S 72 BRI
PES Bl % OIFREIERC I, BRI S A S b
TENA Y, BRI, CECXICHTrENA VHEE
BEEEH L TWAZ EAVRB IR,

V. & & (BhUID)

& PR DI >4 oD St PR i i SR D i %
ALFHE L TR S N7 BIRIAIEC &, 7 A A
YOBIEA v L—TUHERINTEY, BRI IE
LR B0 B SE OB IS EA TR ETE 5 2
EDIRIRE NI,
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Chemokine profile of visceral adipocytes derived from severe
obesity

Rui YAMAGUCHI

Obesity is recognized as a low-grade chronic inflammatory state which involves a chemokine
network contributing to a variety of diseases. Chemokines have been classified into four main
subfamilies including CXC, CC, CX3C and XC. Obesity is associated with inflammatory cell
accumulation in adipose tissue. This study investigated chemokine expression in human visceral
adipocytes determined by real-time quantitative polymerase chain reaction (RT-PCR). Human
adipocytes were derived from cryopreserved omental preadipocytes. These fibroblast-like
precursor cells are cryopreserved at the end of primary culture and can be propagated two
passages prior to differentiating into human adipocytes. Body mass index (BMI) correlates with
the amount of body fat. Visceral adipocytes obtained from <30 BMI subject showed that MCP-
1(CCL2), RANTES (CCL5), ENA-78 (CXCL5), and IL-8 (CXCL8) mRNA. Contrarily, adipocytes
from >30 BMI demonstrated that MCP-1, RANTES, ENA-78, IL-8, lymphotactin- f (XCLZ2), and
fractalkine (CX3CL1) mRNA. XC and CX3C chemokines play an important role for obesity-related
inflammation as immune modulators. This suggests that interplay between human adipocytes and
T lymphocytes is important in obesity.



