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The Effect of Haptoglobin on Expression of Inflammatory Cytokines in 3T3-L1 Preadipocytes.
Jin-Kyung Cho, Nam-Hoon Kim, Mi-Kyung Oh, Seon-Joo Park and In-Sook Kim*. Department of
Natural Sciences, College of Medicine, The Catholic University of Korea - White adipose tissue is now recog-
nized as an important endocrine organ which secretes various signal factors and proteins termed
‘adipokine’. Haptoglobin (Hp), which has been known as an acute phase protein, belongs to the
adipokine. However, the function of Hp in adipose tissue remains unclear. To verify the role of Hp
in preadipocytes, in this study, 3T3-L1 preadipocyte cells were stably transfected with human Hp gene
and Hp-overexpressing cells were made. The Hp had no effect on cell growth of preadipocytes. By
RT-PCR and Western blot analysis, the Hp inhibited gene expression of IL-6 and COX-2 and enhanced
HO-1 synthesis in preadipocytes. Moreover, invasion assay showed the Hp suppressed migration of
monocytes to preadipocytes. These findings suggest that the Hp may inhibit an inflammatory reaction
in adipose tissue by regulating the expressions of pro-inflammatory and anti-inflammatory mediators,
and by repressing monocytes/ macrophages infiltration.
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Mouse A|WATLHEFS 3T3-L12 American Type
Culture Collection (ATCC, Rockville, MD)ol| A )3} 12,
10% Bovine Calf Serum (BCS) (Gibco, Grand Island, NY)3}
100 pg/ml streptomycino] ¥ 3t¥ DMEM (Gibco) i A&
o] &3] 37°C, 5% CO, vl 7] A v &3t A E7} 80
~90% confluentd} Al A trypsin-EDTA (Gibco)E A 2] s}
o Aag st

MTT assay

3T3-L1 A2 96 well ujckuel] 1x10° A2 AL 3,19,
29, 3¢9 27 5 mg/ml x99 3-[45-dimethylthiazol-
2-yl]-2,5-diphenyl tetrazolium bromide (MTT) (Sigma, St
Louis, MO) £9-& 10 pl® 7}8tgth 37°Col Al 2] 7 whg
T WA E A A3} lysis solution (0.04 M HCl/iso prop-
anol) & 100 ul 7Fs+ET. 108 % 100 ul 2H45E 718 o1
570 nmol A EREE 2R

Transfection

FEZ2ZY DNAEZ green fluorescent protein (GFP)
AARZE  J7MA+  retroviral vectord] ligation A]F]3L
Lipofectamine 2000 (Invitrogen, Carlsbad, CA)& A}-§-5}<
Phoenix-Ampho A ¥ ¢ transfection A|ZTH17]. M X ¥
HS 7o v} 3T3-L1 Al X9 infection A|Z] & GFPE 9]
£33} transfection® AHELE sortingd} H tHFACSVantage
SE; BD, Franklin lakes, NJ).

Western blot

3T3-L1 MXE RIPA buffer (50 mM Tris-HCl (pH7.5),
0.1% SDS (sodium dodecyl sulphate), 0.1% Triton X-100,
1% Nonidet P40, 0.5% sodium deoxycholate, 150 mM
NaCl, 1 mM phenylmethylsulphonyl fluoride)2 &3} A]7]
% 10% SDS-polyacrylamide gel A7) ¥% 3 T}& nitro-
cellulose membraneo)] transfer 3T} 5% skim milkZ
blockingdt & o2 712 13} & A (anti-heme oxygenase-1
(HO-1), anti-haptoglobin, anticyclooxygenase-2 (COX-2)
antibodies: Santa Cruz, Santa Cruz, CA) % horseradish
peroxidase (Sigma) 7} ¥-33 2z A2 ¥H-3-A]7]11 ECL
£ 9 (Amersham Bioscience, Piscataway, NJ)& Al-&3}lo] &
4 gude selsheok

RNAFE 9 9QHEAl ZEEA cYtS(reverse
transcription-polymerase chain reaction: RT-PCR)
STAT-60" (Tel-test, Friendswood, TX)2 0] &3¢} total

RNAE #F%3}al diethyl pyrocarbonate (Sigma)E *i| gt
2820 o -70°Co A B#3st¢ . M-MLV reverse tran-
scriptase, dNTPs ¥ oligo dTisE ©}83l 1 pge RNAE
AAXAIA (DNAE 4. §4€ (DNA+ oflg PCR
primers (Bioneer, Seoul, Korea)& A}-8-3} FEA]713L 1%
agarose gelolA EA3lRt;. COX-2 (forward strand, 5'-
GCA TTC TTT GCC CAG CAC TT-3; reverse strand, 5'-
AGA CCA GGC ACC AGA CCA AAG A33), IL-6
(forward strand, 5-TTC CAT CCA GIT GCC TTC TTG
G-3’; reverse strand, 5-CIT CAT GTA CTC CAG GTA
G-3), GAPDH (forward strand, 5-ACC ACA GTC CAT
GCC ATC AC-3’; reverse strand, 5-TCC ACC ACC CTG
TTG CTG TA-3).

Invasion assay

Vector 2= EIFER ARV} transfection® 3T3-L1
N X & Transwell (Corning, Corning, NY)¢] o}z o] 2tz
3x10* 712 Az wjekstget 12 Al7F &, 1x10° 7] 9] THP-1
monocytesE Matrigel (0.5 mg/ml, BD)Z coating®l $| o
7}8lth. 3T3-L1 Al ¥ %02 o]F3% THP-1 4| ¥£4+E hema-
toxylin §4-& 53] A7t 2 S33Ah

Zymography

Vector £+ FEZ 24 JAAY} transfection® 3T3-L1
N EZ 35 mm disho]] 3x10° A2 Az 2¢7F v & uj
FAs 2oyt ZAzte] vy 15 ulH & 1% gelatino] 7}
% 8% SDS-PAGE Ao F7]49% st A& HHAA (2.5%
Triton X-100, 50 mM Tris-HCl (pH 7.5), 0.1 M NaCl)9j] A
347 B9k uhgA)71 ¥ BB (50 mM Tris-HCI (pH 7.5),
10 mM CaCly, 0.02% sodium azide)o| B2 37°Co| A 17
AIZE B9t BRAIFH T REEAIZD AS A4-E-9(0.2% coo-
massie Brilliant Blue R250, 45% methanol, 10% acetic acid)
of 1A17F @2 & 2 A Al A matrix metalloproteinase (MMP)
&49& st
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Fig. 1. The effect of haptoglobin (Hp) on the proliferation of
3T3-L1 preadipocytes. (A) 3T3-L1 cells (1x10°/well)
were plated in a 96 well plate and treated with 100 pg
/ml of Hp or albumin. The same volume of PBS was
added in a vehicle control group. (B) The 3T3-L1 cells
transfected with vehicle vector DNA (vector) and Hp
cDNA (Hp) were plated at a density of 1x10°/well in
a 96 well plate. After incubation for 1, 2 and 3 days,
MTT assay was performed as described in the Material
and Methods. The results represent means=S.D. of the
data in triplicate experiments.
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Fig. 2. The regulation of inflammatory cytokine expression by
Hp. (A) Total RNAs were extracted from 3T3-L1 cells
transfected with vector DNA (vector) and Hp cDNA
(Hp), and gene expressions of IL-6, COX-2 and Hp
were analyzed by RT-PCR. (B) The cell lysates (70 pg
of protein) were analyzed by Western blot with an-
ti-COX-2, anti-HO-1 and anti-Hp antibodies. Anti-a
-tubulin antibody was used to ensure equal protein
loading. The result shown here is representative of
three independent experiments.

Western blot A3 0.2 COX-2 ©¥lAa AT AA] A stE
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Fig. 3. The inhibitory effect of Hp on invasion of THP-1
monocytes. The invasion assay using transwell was
done by the same method described in Material and
Methods. The number of migrated cell was counted af-
ter hematoxylin staining. The results represent meansz
SD. of the data from three separate experiments.
**p<0.01 compared with vector control group; *»<0.05
compared with vector control group.

Vector Hp

“-MMP-2

Fig. 4. The effect of Hp on MMP-2 synthesis in preadipocytes.
The vector DNA (vector)- and Hp ¢DNA (Hp)-trans-
fected 3T3 L1 cells were cultured for 2 days. The cul-
ture medium was harvested and an aliquot (15 pl) was
analyzed by zymography using 8% SDS-poly-
acrylamide gel containing 1% gelatin.
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