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Fig. 1 IL-8 secretion by human endothelial cells

in response to different dosage of AGE-HSA
Human umbilical vein endothelial cells were incubated in medium
containing the indicated concentrations of AGE-HSA, their unmodified
forms or medium for 24 h. The culture supernatants were used for
measurement of IL-8 levels with Liquid Chip method. The results were
recorded with percentage form, regarding HSA negative control group as
100%. The experiment was repeated three times, using umbilical cords
from three normal puerperas. Representative data from the three
experiments are expressed as x = s. ANOVA, P < 0.01, compared with
HSA negative control group, "P < 0.05.
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Fig. 2 IL-8 secretion by human endothelial cells

in response to 50 mg/L. AGE-HSA with time
Human umbilical vein endothelial cells were incubated in medium
containing 50 mg/L AGE-HSA for indicated time. Then the culture
supernatants were used for measurement of IL-8 levels with Liquid Chip
method. The results were recorded with percentage form,regarding 0 h as
100%. The experiment was repeated three times, using umbilical cords
from three normal puerperas. Representative data from the three
experiments are expressed as x + s. ANOVA, P < 0.01, compared with
0h, P <0.05.
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Fig. 3 Effect of SRAGE in the process of IL-8 secretion
by human endothelial cells in response to AGE-HSA
Soluble receptor for advanced glycation end products (SRAGE) of
indicated concentration was incubated with 50 mg/L AGE-HSA, their
unmodified forms or medium for 1 h, then incubated with human
umbilical vein endothelial (HUVEC) for 24 h. The culture supernatants
were used for measurement of IL-8 levels with Liquid Chip method. The
results were recorded with percentage form, regarding 50 mg/L
AGE-HSA stimulation group as 100% . The experiment was repeated
three times, using umbilical cords from three normal puerperas.
Representative data from the three experiments are expressed as x + s.
ANOVA, P < 0.01, compared with 50 mg/L AGE-HSA stimulation

group, P < 0.05.
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Z 8200, ANOVA, P<0.01, HEIHEXT 4
(50 mg/L RZ &AM HSA VE 44, "P<0.05
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Fig. 4 Effect of AGE-HSA and sRAGE on IL-8§ mRNA

levels expressed by human endothelial cells

3 5

Human endothelial cells were incubated for 24 h with medium alone as
empty control (lane ), 50 mg/L unmodified HSA as negative control
(lane 2), 50 mg/L AGE-HSA (lane 3), 500 mg/L sRAGE was incubated
with 50 mg/L AGE-HSA for 1 h, then incubated with human umbilical
vein endothelial cells for 24 h (lane 4), or 100 pg/L LPS as positive
control (lane 5). RT-PCR was performed and IL-8 mRNA levels were
analyzed with gel imaging analysator as described in the text. GAPDH,

glyceraldehyde-3-phosphate ~ dehydrogenase.  Data  from  three

independent experiments are presented as x + s. ANOVA, P < 0.01,

compared with negative control group, ‘P < 0.05.

3 it it

AGE 2L« S AL RN ). FEZ RN
R R S I I LA e A AR
Al B B, B3R R ) 30 ) Schiff fi AT
Amadori ¥, TiJa 4 —RVIBK . AL
HHE, ARANTTIE L), BT AGED. A
Ji— B AGE Frgtii, RISk R R AR HL D) BE,
Rt 55 A MK 1 AGE 3244 (AT ELAT FH 1M 45 B
kR, ORI AGE KT BEAEES 1 K 1 2%
TR TN, OBl P R p T v U OB R A S
I, EH R K AGE 1t A W RS £
11018 1% 15 Ty £ 7€ 36 (CRF) o A 34 AGE EE IE %
NEETN 10 4%, FE 2 w1 R 2 RE LR (KBl PR 5 i
. RN AGE W B AT AR T sz B AR i I
EARCANE. BRI, S R A AR
P AP LA M S5 22 PR B, 3B RSB
AR YOO S I AAE B IR CRF &
BB TETI I BRI, 1 AGE ¥ B 5 B PR
CRF I I SO (R R AL 3 DA 52 219, DAAE g
FUCUESE, AGE ‘5 N Bz 4 il % 1 ) RAGE #H H.1F:

M, "5l ICAM-1. VCAM-1. MCP-1. E- ¥#t
FARE N R, IR B IE T, B
28 NE G M 0 W B, R A P R 40 i 1) D R B )
BEM, 51k N B i f ) A 4345, (2 af /R
£, BRIR I &7 oK A9, AR SCER - YRAIE S,
AGE JFf & LA 2t R (5] 8t 11 7 QA ol Bz 4 e
IL-8 (2R, FLUE B3 — 1 FH i ok FLes e 1 52
A& RAGE 5281

IL-8 & BRIE WG rh PHRL A0 1 1 A A 1k 40 i
7, AT YR AN L MRS A A, %)
RAEA G Rt PR EE I EA, IR 5
RGN, RRETHEdn . bRz 4. WA . K
AN A4 55 2 Bl 2 2340 i DA K 1 40 e (e
WA WRAE L B i S LA 1 40 ) v A L R
Wik, ERIE. RPN BB N 2 A
JZ AR ek s R e i T 9k 4 A
WE TR A0 I S (S AL E R, &5 &R EERE
SR ST PR R AR R T, RATE R,
S, Bantg e E Thie A 4. SRRk
&, AGE 1 IL-8 /K21 m iy, FRATM TAEA
PLHEE PR E B R LR, FEWIE TR RO R,
T A% RAGE 7T LLBH W AGE H3 A Bz 4 g
AR IL-8 (IVEHT, WIFSE AGE HIX— £ #E ] &
i RAGE Fisr211).

B2, AWFFIESE, AGE-HSA 5403 m 2
A& RAGE AH F1E HI ] 13N 52 40 B 25 b 1L-8, I
1 TL-8 mRNA 3Rk . 31X A HF 98 inJd 24 if 45 95
RIS T A, HIRYT H AGE 3
22 R B BT RS 193 BER T HR (4t 1B

2 % x M

1 Sugiyama S, Miyata T, Horie K, et al. Advanced glycation
end-products in diabetic nephropathy. Nephrol Dial Transplant,
1996, 11: 91~ 94

2 FRAMR, AU, Tk VI, A R UIREREAL 24 i T p38 {5 Tl
IV A B A A R — AL EUN A L. T AR ARG, 2002, 82
(19): 1328~ 1331
Guo Z J, Hou F F, Zhang X, et al. Natl Med J China, 2002, 82 (19):
1328~ 1331

3  Miyata T, Kurokawa K, van Ypersele Strihou C. Relevance of
oxidative and carbonyl stress to long-term uremic complications.
Kidney Int, 2000, 58: 120~ 125

4 Basta G, Lazzerini G, Massaro M, et al. Advanced glycation end
products activate endothelium through signal-transduction receptor
RAGE: a mechanism for amplification of inflammatory responses.
Circulation, 2002, 105(7): 816~ 822

5 Hou F F, Chertow G M, Kay J, et al. Interaction between beta



«826¢ EMEEEYYEHR

Prog. Biochem. Biophys.

2008; 35 (7)

2-microglobulin and advanced glycation end products in the
development of dialysis related-amyloidosis. Kidney Int, 1997, 51
(5): 1514~1519
Jaffe E A, Nachman R L, Becher C G, et al. Culture of human
endothelial cells derived from umbilical veins. J Clin Invest, 1973,
52 (11): 2745~2756

E W, OB, AR, S MR B IR ARG A2 9 99 AL B IR
2N 75 S IO Sk A B g0 T AR A S A
HHERE, 2004, 31(4): 350~ 355
Wang Y, Zhou X, Wang B H, et al. Prog Biochem Biophys, 2004,
31(4): 350~ 355
R, 2 B, NG AR, AL N RV PR I Ak 2 A 2 AR
%L JAG e . B —H B KSR, 2005, 25(7): 769~ 773
Zhao S C, Jiang Y, LiuJ H, et al. J First Mi Med Univ, 2005, 25(7):
769~773
B, LI, 2 B IR AL ) 2 AR I S5 A T e
AR, 2003, 34(1): 71~ 73
Zhao S C, Hou F F, Jiang Y. Prog Physiol Sci, 2003, 34(1): 71~ 73
Hou F F, Ren H, Owen W F, et al. Enhanced expression of receptor
for advanced glycation end products in chronic kidney disease. J Am
Soc Nephrol, 2004, 15 (7): 1889~ 1896
Hou F F, Jiang J P, Guo J Q, et al. Receptor for advanced glycation
end products on human synovial fibroblasts: role in the pathogenesis
of dialysis-related amyloidosis. J Am Soc Nephrol, 2002, 13 (5):
1296~ 1306
Gao L, Kang L, Chen Q, et al. Advanced glycation end products
inhibit production and activity of matrix metalloproteinase-2 in
human umbilical vein endothelial cells. J Int Med Res, 2007, 35 (5):

20

709~ 1715

Miyata T, Wada Y, Cai Z, et al. Implication of an increased
oxidative stress in the formation of advanced glycation end products
in patients with end-stage renal failure. Kidney Int, 1997, 51:
1170~ 1181
Hangaishi M, Taguchi J, Miyata T, et al. Increased aggregation of
human platelets produced by advanced glycation end products in
vitro. Biochem Biophys Res Commun, 1998, 248: 285~ 292
De Vriese A S, Verbeuren T J, Van de Voorde J, et al. Endothelial
dysfunction in diabetes. Br J Pharmacol, 2000, 130: 963~ 974

Sun M, Muinehiro Y, Toshiyuki I, et /. Deposition of advanced
glycation end products (AGE) and expression of the receptor for
AGE in cardiovascular tissue of the diabetic rat. Int J Exp Path,
1998, 79(4): 207~ 222
Singh R K, Vamey M L. IL-8 expression in malignant melanoma:
implications in growth and metastasis. Histol Histopathol, 2000, 15
(3): 843~849

Li A, Dubey S, Varney M L, et al. IL-8 directly enhanced
endothelial cell survival, proliferation, and matrix metalloproteinases
production and regulated angiogenesis. J Immunol, 2003, 170 (6):
3369~3376
Weglarz L, Dzierzewicz Z, Skop B, et al. Desulfovibrio desulfuricans
lipopolysaccharides induce endothelial cell IL-6 and IL-8 secretion
and E-selectin and VCAM-1 expression. Cell Mol Biol Lett, 2003, 8
(4): 991~1003

Nyhlen K, Linden M, Andersson R, et al. Corticosteroids and
interferons inhibit cytokine-induced production of IL-8 by human
endothelial cells. Cytokine, 2000, 12 (4): 355~ 360



2008; 35 (7) BEBE: RPEELCETYESEZMRHEAN RS IL-8 BITHFR e827

Advanced Glycation End Products Increase Secretion of
IL-8 by Human Endothelial Cells Through RAGE"

ZHAO Shan-Chao"”, LIU Jing-Hua®", SONG Xian-Lu?, GUO Zhi-Jian", DENG Peng?,

LIU Zhi-Qiang", ZHANG Xun", HOU Fan-Fan"™, JIANG Yong?™
("Institute of Renal Diseases, Nanfang Hospital, Southern Medical University, Guangzhou 510515, China;
2Key Laboratory for Functional Proteomics of Guangdong Province, Basic Medical College, Southern Medical University, Guangzhou 510515, China;
3 Tumor Hospital of Guangzhou Medical College, Guangzhou 510095, China)

Abstract To investigate the effect of advanced glycation end products (AGE) modified protein on IL-8 secretion
by human endothelial cells and the role of receptor for advanced glycation end products (RAGE) in this
pathological procedure. Human umbilical vein endothelial cells (HUVEC) were cultured in vitro with different
concentration AGE modified human serum albumin (AGE-HSA) which had been treated with soluble receptor for
advanced glycation end products (SRAGE) or not. IL-8 levels in the supernatant were determined using Liquid
Chip method. RNA was extracted from the cells and RT-PCR was performed to determine the mRNA expression
levels of IL-8 in each group, and GAPDH levels were served as reference during this process. The results showed
that AGE-HSA increased IL-8 secretion as a dose- and time- dependent manner. Unmodified HSA had no such
effect. AGE-induced IL-8 secretion was significantly inhibited by sSRAGE as a dose-dependent manner, and the
decrease extent was 82.4% when the cells were incubated with 500 mg/L of SRAGE. AGE-RAGE interaction
upregulated IL-8 mRNA expression in HUVEC, and this effect could be blocked by pretreatment of AGE-HSA
with intact SRAGE. It was proved that AGE modified protein increases the secretion of IL-8 by endothelial cells
through RAGE on protein and gene levels, which maybe provide a new aspect to study the machines and treatment
methods of AGE-associated diseases.

Key words advanced glycation end products, receptor, endothelial cell, interleukin-8
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