P R RRRAE2 R (FUARBH ) 5 34 B5 11 3
-1476- ACTA UNIVERSITATIS MEDICINALIS NANJING(Natural Science) 2014 4F 11 H

EHZEN TNF-a 55 HUVEC %£i& ICAM-1 BB 1A

i e 7 A
(' P TSR — NREEBEHAL AL VT8 Ml 2260003 f 5T BERHORSAEE IR R~ BEIH LN R, 795 RIat 210008)

(& ZE] B#&Y.:40EMEZFM 3T ( intercellular adhesion molecule, ICAM )—1 7E A SE M M f 8 A8 RAE I R AP ld s
BHIVER . MYRERIEIRF (tumor necrosis factor, TNF)—o AI 5T N I 4010 ICAM-1 AU EEF 0k, AWFo S 25 2 T WS
ik PN 2 2 M2 (human umbilical vein endothelial cells, HUVEC) , WX 3 E L B RES 2N TNF-a 55 ICAM-1 IFR3E, 3% W
Az LB AR B HUVEC 47 RS % BUR 3~5 AU AIA, 304 43 A 3 A SE0 A . 28 FON IRZL , AN IR B TNF-o 4 A
10 ng/ml TNF-o T 3 h; ZERH, JeMA 10 wmol/L ZEZE T 2 h, FEfIIA 10 ng/ml TNF-o T 3 h,, #Had Jel 4t ff {3 s
W 3 44 HUVEC 40 3R ICAM-1 f3RIKEL; [RIAHE ot S e bR AR UEE 3 ZH 1235 ICAM-1 A0 B ; Real-time PCR £
ARG 3 AN ICAM-1 mRNA f95635, 55 ORI % 2L, TNF-o 207 HUVEC i ICAM-1 B3R5 (x0T IR
BH 34N (88.69 = 3.14)% vs (9.82 + 1.21)%,P < 0.01]; Z W E A ICAM-1 FKik[(41.85 = 8.39)% % TNF-o 21 . T [ (P
< 0.01),[HETZEMIBA (P < 0.01) ; QFEESSEAIE B 7R , TNF-o 207 HUVEC 40 22 1 ICAM-1 B3R358 B i g Tas
FAXTIBZH , 2 4 ICAM-1 FIFRIBTR R TNF-o 40855, GReal-time PCR /R, TNF-o 211 ICAM-1 mRNA A4S H
SRRZHIG A (34.70 + 14.99 vs 1.03 + 0.26,P < 0.05); FEHEZELHT ICAM-1 mRNA #6535 (15.34 + 8.42) # INF-a H T (P<
0.01), 25 FIXT RN (P < 0.05), 518 W E a1 TNF-o 5509 HUVEC 00 ICAM-1 & [ 193R35, 3% 5 HAs a1 40
JfPY ICAM-1 mRNA (933476 56,

[XEER] AN F =1 IR IR I T —o s AT 8K P B2 40 ; 49 0 1 s

[(HESES] (0256 [XREFRERD] A [MXEHE] 1007-4368(2014)11-1476-05
doi;10.7655/NYDXBNS20141104

Effects of curcumin on ICAM-1 expression of TNF-o-stimulated human umbilical vein
endothelial cells
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[Abstract] Objective:Intercellular adhesion molecule (ICAM1)-1 plays a very important role in intestinal inflammation of patients
with inflammatory bowel disease. Tumor necrosis factor-a (TNF-a) induces overexpression of ICAM-1 in endothelial cells. The aims
of study were to investigate the effects of curcumin on human umbilical vein endothelial cells (HUVEC) and to observe whether
curcumin can influence expression of ICAM-1 induced by TNF-o.. Methods: HUVECs were obtained from umbilical cord of newborns
and cultured and generated from primary to the fifth generation. The third to fifth generation of cells were selected and divided into
three experimental groups,including control group, TNF-a group with 10 ng/ml TNF-a intervention for 3 hours and curcumin group.
In curcumin group, HUVEC was cultured with 10 pmol/L curcumin for 2 hours and then continued to culture for 3 hours after adding
10 ng/ml TNF-a. The expression of ICAM-1 was detected by flow cytometry and immunofluorescence. Flow cytometry was performed
to detect the expression of ICAM-1 on HUVEC surface in the three groups. Meanwhile, immunofluorescence was performed to observe
the fluorescence intensity of the expression of ICAM-1. The expression of ICAM-1 mRNA was measured by Real-time PCR. Results:
(DThe expression of ICAM-1 in HUVEC in the TNF-a group was significantly increased than that in the control group [ (88.69 +
3.14)% vs (9.82 + 1.21)%,P < 0.01]. The expression of [CAM-1 in the curcumin group [ (41.85 = 8.39)%] was significantly de-
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creased than that in the TNF-a group (P < 0.01),but higher than that in the control group (P < 0.01). @The immunofluorescence
results also showed that the expression intensity of ICAM-1 in the TNF-a group was significantly higher than that in the control group.
The expression intensity of ICAM-1 in the curcumin group was decreased than that in the TNF-a group. @ The expression of ICAM-1
mRNA in the TNF-a group was increased than that in the control group (34.70 £ 14.99 vs 1.03 + 0.26,P < 0.05). The expression of
ICAM-1 mRNA in the curcumin group (15.34 + 8.42) was significantly decreased than that in the TNF-a group(P < 0.01) ,but high-
er than that in the control group (P < 0.05). Conclusion; The results showed that curcumin could inhibit the expression of ICAM-1

protein in HUVEC induced by TNF-a. The effect may be related to the inhibition of ICAM-1 mRNA expression.
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Figure 1
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Immunofluorescence for identifying HUVEC cells with factor VIl related antigen
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Figure 2 The expression of ICAM-1 on HUVEC surface detected by flow cytometry
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Figure 3 Observation of the expression of ICAM-1 on HUVEC surface by immunofluorescence test

SEPEVE R . I ECL 40 L5 1T A P B2 20 S AL S 5 A
AR JRE N FSCHE AL TR . TCAM-1 REfS e bk
20055 1045 PR B 00 %) R0 B AR AR 2 200 e ) R S A6
TR | 3L [l S G A0 400 -5 22 40 i ) 4 AH
YER  TEMLIAR g R PR EZAE R A2 i
WM A M FE A TCAM-1 7T LA S bk U0 440 i A 1f
T PN 2 ) )R T, R K E 200 1) 5 RE A7 35 1)
FHRERL 0 9 RE KT, 11 A 286 v 1) 2 P R 7 ST LA
PR T NLAE PN B A0 e 5k ICAM-1 TR fifi 31 22
F18 A 200 M 1) S TR 3B RS Y5 34 ICAM-1 iAW)
DU AL R ARRE PR -k [RIVE T, £ ik 0 e A 4 i
7 A IR A A — 200 A R

C & ICAM-1 7E 1E % A ZH B 1 3% 58 A%
Mi7E IBD 3 i Rk W W7t s, HL5 501G shis
KR IEAH N HAETC HA 2R 0T DL
W A3k ICAM-1, 40 TNF-o, L5 N 24 K

PR A ZE PR TR e ICAM-1 Y AH G A
IF-REBHLIT ICAM-1 973 WA 3 AT LA I U4 b L2 400
FEAAE TR R AL TR, DT P 4 i XoT i 2o
FIREIRAER , BT LRI ICAM-1 A T BERL A YT IBD (1)
B O U IE R Y T8 IBD /N UL 45
T ICAM-1 Hik J5 , /> B F 6 5 0 D82 vk L4 4
B D | 2 A A D T ICAM-T Y
HEA AR 04 B A R EINZRE G R ik
HUK (1N Natalizumab) €8 FF- 46 W H Fils IR |, H i s
R IR 3 TR BB
R AN RETERL sEACE T AN & G L, B
A AR A i RIS P A RN 237 U
NEHUAARTI A 2520 A%, BRIt T 4R BT X ICAM-1 1y H:
b B e E A 23 AR R
IEAER B BEIE R 22 B E X IBD BA —E 1
RITAE A, Hanai 558 2 BF 57 25 5L W | 11 IR 22 3



-1480- 2=

E M K% ¥ #®

34 %5 11
2014411 A

F NP E R e Bl 5- IR IR IATT It PE 4
W 6 A AJa, 28 R 4L R TG sl 48 5 % 245 1 5
R A 25 SR H e R W 0 vl 5 E AR FHBIL R o
AT ArisE, H5 ICAM-1 R M EE L
B, ARFsRRM, 2 R AEER T RE 5 ILRe e &
NF-kB TG AT K2 ARFFE A0 J5 B2 i ) o 28
R Tl ICAM-1 Rk {5538 B A TR I, ik — 20
TEIH 223 Z 3] ICAM-1 R M9LH, b IBD 1924
YBST PR IR s

[S%30H]

[1] Vainer B,Nielsen OH. Changed colonic profile of P-se-

lectin, platelet-endothelial ~ cell —adhesion  molecule-1
(PECAM-1) ,intercellular adhesion molecule-1 (ICAM-
1),ICAM-2,and ICAM-3 in inflammatory bowel disease
[J]. Clin Exp Immunol,2000,121(2) ;242-247

[2] Gawaz M,Neumann FJ,Dickfeld T,et al.

platelets induce monocyte chemotactic protein-1 secretion

Activated

and surface expression of intercellular adhesion molecule-
1 on endothelial cells [J]. Circulation,1998,98 (12):
1164-1171

[3] Kim YS,Ahn Y,Hong MH,et al. Curcumin attenuates
inflammatory responses of TNF-a-stimulated human en-
dothelial cells[J]. J Cardiovasc Pharmacol,2007,50(1):
41-49

[4] Leclercq IA,Farrell GC,Sempoux C,et al. Curcumin in-
hibits NF-kB activation and reduces the severity of ex-
perimental steatohepatitis in mice[ J]. J Hepatol,2004,41
(6):926-934

[5] Salh B,Assi K, Templeman V,et al. Curcumin attenuates
DNB-induced murine colitis [J]. Am J Physiol Gastroin-
test Liver Physiol,2003,285(1);G235-243

[6] Hanai H,Sugimoto K. Curcumin has bright prospects for
the treatment of inflammatory bowel disease [J]. Curr
Pharm Des,2009,15(18):2087-2094

[7] Binion DG,Otterson MF Rafiee P. Curcumin inhibits
VEGF-mediated angiogenesis in human intestinal mi-
crovascular endothelial cells through COX-2 and MAPK
inhibition[ J]. Gut,2008,57(11) :1509-1517

[8] Binion DG,Heidemann J,Li MS, et al. Vascular cell ad-
hesion molecule-1 expression in human intestinal mi-
crovascular endothelial cells is regulated by Pl 3-kinase/
Akt/MAPK/NF-kappaB :inhibitory role of curcumin [J].
Am ] Physiol Gastrointest Liver Physiol,2009,297 (2):
G259-268

[9] Livak KJ,Schmittgen TD. Analysis of relative gene ex-

pression data using real-time quantitative PCR and the

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

22T method[J]. Methods,2001,25(4) ;402-408

Yang L,Froio RM,Sciuto TE,et al. ICAM-1 regulates
neutrophil adhesion and transcellular migration of TNF-
alpha-activated vascular endothelium under flow [J].
Blood,2005,106(2) ;584-592

Scaldaferri F,Sans M, Vetrano S, et al. The role of MAPK
in governing lymphocyte adhesion to and migration across
the microvasculature in inflammatory bowel disease [J].
Eur J Immunol,2009,39(1) :290-300

Nakamura S,Ohtani H, Watanabe Y ,et al. In situ expres-
sion of the cell adhesion molecules in inflammatory bowel
disease: Evidence of immunologic activation of vascular
endothelial cells[]J]. Lab Invest,1993,69(1).:77-85
Nagata M, Sedgwick JB, Kita H,et al. Granulocyte
macrophage colony-stimulating factor augments 1CAM-1
and VCAM-1 activation of eosinophil function [J]. Am J
Respir Cell Mol Biol, 1998,19(1) :158-166

Scaldaferri F,Vetrano S,Sans M,et al. VEGF-A links an-
giogenesis and inflammation in inflammatory bowel disease
pathogenesis[ ] ]. Gastroenterology,2009,136(2) :585-595
Kaser A,Tilg H. Novel therapeutic targets in the treat-
ment of IBD[J]. Expert Opin Ther Targets,2008,12(5):
553-563

Picarella D,Hurlbut P, Rottman J, et al. Monoclonal anti-
bodies specific for beta (7) integrin and mucosal ad-
(MAACAM-1) reduce
inflammation in the colon of scid mice reconstituted with
CD45RB (high) CD4(+) T cells [J]. J Immunol, 1997,
158(5):2099-2106

Taniguchi T,Tsukada H,Nakamura H,et al. Effects of the

dressin cell adhesion molecule-1

anti-ICAM-1 monoclonal antibody on dextran sodium sul-
phate-induced colitis in rats [J]. J Gastroenterol Hepatol,
1998,13(9):945-949

Sandborn W], Colombel JF,Enns R,et al. Natalizumab
induction and maintenance therapy for Crohn’s disease
[J]. N Engl J Med,2005,353(18):1912-1925

Gordon FH,Hamilton MI,Donoghue S,et al. A pilot study
of treatment of active ulcerative colitis with natalizumab ,a
humanized monoclonal antibody to alpha-4 integrin [J].
Aliment Pharmacol Ther,2002,16(4) :699-705

Hanai H,Lida T,Takeuchi K,et al. Curcumin mainte-
nance therapy for ulcerative colitis:randomized, multi-
trial [J]. Clin
Gastroenterol Hepatol ,2006,4(12):1502-1506

ZEARZE, XRAr. 22 20 200 L WA IO EL A5 5 P 1 4
M SRAE R 7 A e [0, ob B R 24 B 2 R T
2,2009,14(1):52-56

center, double-blind , placebo-controlled

[WFfEHHA] 2013-10-22



