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Abstract

The binding of lymphocyte function-associated antigen-1 (LFA-1) to its major ligand interce-

[lular adhesion molecule-1 (ICAM-1) can mediate cell-cell and cell-extracellular matrix adhesion, which plays an

important role in immune response and inflammation. The combination of LFA-1 and ICAM-1 is involved in many

kinds of physical processes, including T lymphocyte activation and clonal proliferation, the initiation of the immune

synapse’ formation, and mediation lymphocyte trafficking. In addition, it is related to the occurrence and develop-

ment of many diseases, such as rheumatoid arthritis, organ transplantation acute rejection, coronary heart disease,

and psoriasis vulgaris. In this review, we introduced the biological functions of LFA-1 and ICAM-1 and several dis-

eases that associated with their interaction.
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During the activation of the integrin LFA-1, the conformation of the LFA-1 changed from the bent state into the extended state. Including the upright of
the head of LFA-1 and the separation of the intracellular region and the transmembrane region of aL and B2 subunits.

Bl & ZELFA-155F0 7 (affinity) 81513 72 P B Zf R AL

Fig.1 Three conformational forms of integrin LFA-1 during its affinity regulation
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The immune synapse is the interface of the interaction of T-cell and
APC. The figure shows that the cSMAC is located in the center of
the immunological synapse while the pSMAC is located in the outer
circumference.

E2 SefeRARENIE

Fig.2 A longitudinal section of the immunological synapse
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sSMAC, which is composed of MHC-antigenic peptide-TCR is located
in the immunological synapse central region, around it is a cyclic
structure formed by ICAM-1-LFA-1, called pSMAC.
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Fig.3 A perspective schematic view of the immunological

synapse
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The binding of LFA-1 and ICAM-1 mediates lymphocytes from the rolling adhesion to firm adhesion to endothelial cells and induces lymphocytes passing

through the blood vessels and the outside basement membrane, and then migrates to the inflammation sites along the concentration gradient of chemokines.

El4 LFA-15ICAM-1KIEE & 7EiH B4MIAR P RIIER
Fig.4 The role of the binding of LFA-1 and ICAM-1 in lymphocyte homing

A RFE ) S B S A0 T B A JE R 41T A 7% LA
YRR s S R B R, IXKE, 7E BT i
95 S fil b, LFA-1-ICAM-18 4 18 1%k 7 %4 ) B s,
W K53 1 W) R BRAE G928 5 fis v o0 X 852 Ak, DAk
Yo K19 LR TCR, LA A3k S i K TCR 5 MHC-
PR 22 K AW 1 1 B 28 17 53 W T 40 L 0 A 28800
e,
3.3 LFA-17EiH BZRpR)3 & pg{E R

R E2 41 i 5 5. (lymphocyte homing) e ik E 41 JiY
IR I — PR IR T 2K, I P bk 2 40 i 3 6 1 dh 2
L A0 U7 I i K, R0 DY 2 B B AL 1) #S B,
BT A 90 B 400 PR U SR, e A T 4 U B A vk
SRR A 2R K 1) RAE AL 8 A5 VS
O3 FIERI R AN S A BRI N 4
b o7 AR TR, 2 B0 B 43 15 9k 2 40 i
P HEAT I, LFA-12 76 bk E2 40 i 2 s if 785 P s 4 i
() sk e A R — R &E B 231250 Py Rz 4
i 2 325 4D b RT3 B 2 R Y AR £ A A A SR
A FEEAEH, o I R 8 R 4 1 DL B o
BB R RAEAE T2, An 3 TR, Wk A i L
BEJS, fEL-ERE R N2 PIRILE W R RER S, 2
Ji {ELFA-1/ICAM-1%5 731X EH R, 5 i BE T
FCRS e B R A . 2 S5 v T 40 Bl 32 2 HLFA-1/
ICAM- 1413171 1) 5 L8 P SO, o Ik 2 40 i ¢
o8 R Al R BE B AL . BTLFA-1IRHT4400)

PR EL I B A A J) I ] 9k B 5 (R A% mT DA B B
PerE B, I BHWTLFA- 1/ DhRE, FTRES | T 408
EH 2B B I 1R I P B A R A S, R AN T I TR
EL4 2k Py S 4l B T . 5 1 N BURIAT A L,
TELFA-1Z (17N B P, A s 40 R 3% A6 R T4
JH AN fi6 I 0 e DAL T 2 B 2 i A P 2 A
MR, AT L, LFA-1/ICAM- 176 ik (40 A ) i
PR EEMER .

4 LFA-151CAM-150/L#Em Y £ &
4.1 LFA-1S5ZERBEMHRTIR

2 R PE 95 4 (rtheumatoid arthritis, RA)JE LA
U PR R AR R REMN
H G S PR, DU MG . ST
P FIE IR R AE o A8 DG R AR R TR ARSI, 75 R
i ()RR, A 2L A0 B % I A PN 2 4 i 3R THTLFA-1
FINCAM-111 22 IK B W 34 ey o N R S 1k 0 47 BEL I
LFA-1 5ICAM-11#1 45 & i, ] DL OG5 2 10 A0
R UL R I RS, UE B LFA-151CAM-111) 45
B E ST R 1A RE ke P RS EE B FHRT, LFA-10]
R FET4H 1 2 10 52 A4 1) 335 A0 AT A TR B s 4. —
7 THIIE A6 T T 40 0 52 A4 R A= A8 186, JLERTHI [ LFA-14)
T HARSE A PR ARN moR U PIRE, 5T 2 44
— B SR FOR 25 1), R TA IR s AL . 7oAk
(14T 44 6 308 e T 4 e DR B At A o, R idE B4 i



RL N 3G R LFA-1 5 RS ARICAM-1 11 A= BRI B8 S AH I 1229

TEALTE B AN, b K AR, b diik S bt
JEOE BT AW, OEAMAE K 9. 53— 7T,
FERA TSI IR N A3 K BTk B 40 2 i 3R 4, &
TS PUE e 40 A BAEH, P A gl i IR 1, %Jﬁ%ﬂi
R THT P 285 B 1 308 L, R TR 40 R T 1 5%
T 2685 B 23— AA BT S R A7 P S s A 85
TE DRI LA [ S 3 SR B o, LFA- 19> FAER 58
RANAE . Ik B 40 P DA B [ s 4 i o i 35 s, I
P ARICAM-13R 1K T ML/ 14 P4 B2 40 i 4 5 4R 41 e
DA K 3 A )90 B 40 R R S 4t SR T . LFA- LIl
5 HCARICAM- 14555, AR 3E 55 41 2 8] 1R &l B A
JEREAN L 1) S35 (0 Ak S N, AT R 49995 119 R A=
REB,

42 LFA-IFERANSEESREBER2MHH
FrREBXFR

SRR R RO I PR 9 T B R S I R B
RIEZ —, HEF RN 2 TR B R8s,
T FUER. S IS W S R SN I T T,
=LA EBHA G AR RE A A REER L.
LFA-1RIICAM-1HAH B AR FAE 2 O i A
JRINFEH. BT, CE2AICAM-1Z2 5%, it
GRS B R MHE R RO ) RE .

Teppo &P Ml Eriksson "% Bl 5 # #1 K )5,
SICAM-L7E IR A (1) 7 it AR AR Ak . B A A
ARJG M AR HSICAM-11 & &, 4R AHEF R
N, ifi # R HSICAM-1% 5 Pk Ot L R HEFR R
I VRTT AR HSICAM- 135 S8 T R .
TEB 'S 2EHEF R VT FE T, LFA-1FIICAM-12
5T SEHE R B IR G2 S5 N R A NI 22 A FR
U, A A M R B PN R AN e, 3 i 3 I A
Fi R B AR B A 2 i R bl A R AR
FHE-21, LEA-1FIICAM- LIS BEA S A5 5 1L 2,
B T8 B A A B RIS 5, il e )%
SN A0 P RO B R BT, R sk R R R . IX
HL%JTujﬁﬂﬂa”xrﬁ’ﬁ%i‘ﬂ% LFA-1RIICAM-1
(1) 45 G S CD8 ™ T4 M sl AR 7540 40 i 3 AL Bk
AUT?H}H@ [F] I A S5 96K C 40 5 8 4 i %) AH LA
FH, F=AE 20 AT AN B A S N, 3 Rl P R 4
R NE %, SRR T DRgk k.

ICAM-1ik A FAPCH B J5U s 5 PR T4 H 1) A
A P AR 40 75 0 T 0 PR R 0 A A P, 3
PR AT — M5 I i M 453 £ A 3 52 1 BT, SOk

i, E AR R AR SR ROV I, ICAM-14E 52 Y
B v F A BN I HL ] LR I 40 e B A
HZIPICAM-1FILFA-1 H 208 /K- Bl 2 s O

TR S5 W 3. AT WE R W, PHITLFA-118)
SR S TS A HE R SO MOHLAR E n] e
e FEHE R SO TR A, TTTICAM-1
HILFA-1I0 45 6 2 It STk B 40 J 26 PR RS 1 1 G
SRR, Tk A0 BT ARG, Al Al A PR
PN MREAT Bok, T EUREHE R SN R B 1 o

O AT L, AE S HE R ORI, 6 AL 2R
ICAM-1FILFA- 17K BRI nT A o —Fis i f &
PEHE R 073, SRR S S HE T ROV 2 W A
7T B2 S M.
4.3 ICAM-15LFA-17E7%8 (L% B 891E A

7k AR By Jok P 00 T 95 15 B e /00 S (coronary heart
disease), $i7 HH -5 BUACH AN IE 5, M3 b 9 g Jp it
FAE SR A G B0 ok A IS L, 76 B0 bk A i — 16 285 4B
SR 1) i 28400 o ME BT Bl 1 (A B B, R A 0 Bk o A
BRI AR o K LG B B T 184 22 3 1l 8 Wk s e A, A
I3 52 B, 800 AE S, 7E ORI K
IR, 7E 76 IR 3 Fikos A2 1k J B B, A I3 a2
ICAM- 17K P-4 w481 B B kb ] LUK 0] 28] B0 % 41 Mg
Hr 4 2 ICAM-1/K T Je 5 A% 4N i 3l %2 3,
FLoel ks AR R T . LA P A2 Al b
ILFA-15 P B2 41 i L FICAM-1{E Sz 4l il 5
S 40 P80 B R e 38 B TR 5 1 FH RIS 22 Bl i
RAEAT 5 SN, [ i, 0 IR 2 A B i 4
AT LU T RS R, T 0t PRA% A B F) 36 P,
AN MRS AT ZE A R, 51 i T LG A
FILIAR AN T I f 28 5 SO RE BT HUJE Bl 1 9% B 2R
o ML PICAM- 17K P38 5 ] 4 Sy 56 bR 3 Jik ol A
R 1 (R AR 1, AT [ Ab 23 S5O LFA- 14
Shy ek IROBE A (¥ TN 4, (R 45 AR 112,
44 LFA-15%REH%

BRI 5 18 TR F 2 98 (psoriasis), A — LA Bz ik
JE 189 A K 48 Ak 0 L (L Tk 2 40 i R v s 4 i)
A KR 1) 98 1 2 TR o

2R TS R R R A B ELFA-1S
ICAM-11#) K1k, BFFER W, 1E & N B JKICAM-1 &
LFA-1911E, 48 993 3 5 A1 TR e 4t R ICAM- 1B 1,
T 2% )3 R B PN 952 9 40 L FA-1RHPERS, 43 e vz
3] 11 98 P 40 P 2 B2 A A0 AZ T A0 R, i 2 40 i v [



1230

I} R IAICAM-1FILFA-1, PR MR Jis 993 1 45 0 52 Y )
VAR B e T RN TR S v Y 7 e S
SEEG R W, ICAM-1A] (i E TR B 41 Mg 5 %), PRt gk
T2 B P9 28 1 4l BBICAM-1 3R T8 5 i 5 H B8
BERFIEAAG, FHok, K400 E I ICAM-1,
LFA-14E 48 P WL ) 2 52 3= B0, aCD43/
ICAM- A LIS e BEAT 39 535 R 4R S 0 B 453
£ 00 AN RN BL R PN 9 4% 1 41 i 3R 1A CD43 4y
T, AT SICAM-14540%, Rk, — 5 % 5 /A e
B4R L ICAM-1 0] 5 B A 28 VR4 . | CD43
FHEAE, 79— 7 TR Bz A VO 4l i Ei¥CD43 %y
TRl R A RPEAN I ICAM- T BAE T, AT
PERE 21 4l iR, HTICAM-1FIPTLFA-1 L Hi AN fE
SE AR T 40 55 1) 3R R N -

5 R4

ns

2E LTk, LEA-1FIICAM- 1 3 1145 5 7 S 45
WA IER . BB AR G S A B A
FEAE, FE 0] A P R R AE - 5 e Ik O 40 i )
BhE . R TAE, SEEBE. B A S R
PR B A 5 o RTLEA-1FIICAM-1 VR ANISR,
A LUAIRIRVETT H & R a5 M Hs
FEHE 7 S B BB 10 7V

B Z 3k (References)

1 Abrams P, Marsh JW. Current approach to hepatocellular carci-
noma. Surg Clin North Am 2010; 90(4): 803-16.

2 Zhu J, Carman CV, Kim M, Shimaoka M, Springer TA, Luo BH.
Requirement of o and B subunit transmembrane helix separation
for integrin outside-in signaling. Blood 2007; 110(7): 2475-83.

3 Arnaout M, Mahalingam B, Xiong JP. Integrin structure, allos-
tery, and bidirectional signaling. Annu Rev Cell Dev Biol 2005;
21:381-410.

4 Takagi J, Petre BM, Walz T, Springer TA. Global conformational
rearrangements in integrin extracellular domains in outside-in
and inside-out signaling. Cell 2002; 110(5): 599-611.

5 Bon G, Folgiero V, Di Carlo S, Sacchi A, Falcioni R. Involve-
ment of alpha6beta4 integrin in the mechanisms that regulate
breast cancer progression. Breast Cancer Res 2007; 9(1): 203.

6 Di Sabatino A, Rovedatti L, Rosado MM, Carsetti R, Corazza
GR, MacDonald TT. Increased expression of mucosal addressin
cell adhesion molecule 1 in the duodenum of patients with active
celiac disease is associated with depletion of integrin alpha4be-
ta7-positive T cells in blood. Hum Pathol 2009; 40(5): 699-704.

7 Varner JA, Cheresh DA. Tumor angiogenesis and the role of vas-
cular cell integrin alphavbeta3. Important Adv Oncol 1996: 69-87.

8 Tanaka T, Ohtsuka Y, Yagita H, Shiratori Y, Omata M, Okumura
K. Involvement of ol and a4 integrins in gut mucosal injury of
graft-versus-host disease. International immunology 1995; 7(8):

10

11

12

13

14

15

16

19

20

21

22

23

24

25

26

27

1183-9.

Cox D, Brennan M, Moran N. Integrins as therapeutic targets:
Lessons and opportunities. Nat Rev Drug Discov 2010; 9(10):
804-20.

Rainero E, Norman JC. Late endosomal and lysosomal traffick-
ing during integrin-mediated cell migration and invasion: Cell
matrix receptors are trafficked through the late endosomal path-
way in a way that dictates how cells migrate. Bioessays 2013;
35(6): 523-32.

Ghislin S, Obino D, Middendorp S, Boggetto N, Alcaide-Loridan C,
Deshayes F. LFA-1 and ICAM-1 expression induced during melano-
ma-endothelial cell co-culture favors the transendothelial migration
of melanoma cell lines in vitro. BMC Cancer 2012; 12: 455.

Lisby S, Ralfkiaer E, Rothlein R, Vejlsgaard G. Intercellular ad-
hesion molecule-1 (ICAM-1) expression correlated to inflamma-
tion. Br J Dermatol 1989; 120(4): 479-84.

Luo BH, Carman CV, Springer TA. Structural basis of integrin
regulation and signaling. Annu Rev Immunol 2007; 25: 619-47.
Mould AP, Barton SJ, Askari JA, McEwan PA, Buckley PA,
Craig SE, et al. Conformational changes in the integrin beta A
domain provide a mechanism for signal transduction via hybrid
domain movement. J Biol Chem 2003; 278(19): 17028-35.

Dixit N, Kim MH, Rossaint J, Yamayoshi I, Zarbock A, Simon
SI. Leukocyte function antigen-1, kindlin-3, and calcium flux or-
chestrate neutrophil recruitment during inflammation. J Immunol
2012; 189(12): 5954-64.

Li N, Mao D, Lii S, Tong C, Zhang Y, Long M. Distinct binding
affinities of Mac-1 and LFA-1 in neutrophil activation. J Immu-
nol 2013; 190(8): 4371-81.

Dustin ML, Bivona TG, Philips MR. Membranes as messengers
in T cell adhesion signaling. Nat Immunol 2004; 5(4): 363-72.
Lyons PD, Benveniste EN. Cleavage of membrane-associated
ICAM-1 from astrocytes: Involvement of a metalloprotease. Glia
1998; 22(2): 103-12.

Parameswaran N, Suresh R, Bal V, Rath S, George A. Lack of
ICAM-1 on APCs during T cell priming leads to poor generation
of central memory cells. J Immunol 2005; 175(4): 2201-11.

Sims TN, Dustin ML. The immunological synapse: Integrins take
the stage. Immunol Rev 2002; 186(1): 100-17.

Gonzalez PA, Carreno LJ, Céspedes PF, Bueno SM, Riedel CA,
Kalergis AM. Modulation of tumor immunity by soluble and
membrane-bound molecules at the immunological synapse. Clin
Dev Immunol 2013; 2013: 450291.

Dustin ML, Shaw AS. Costimulation: Building an immunologi-
cal synapse. Science 1999; 283(5402): 649-50.

Wiilfing C, Davis MM. A receptor/cytoskeletal movement trig-
gered by costimulation during T cell activation. Science 1998;
282(5397): 2266-9.

Dustin ML. Cell adhesion molecules and actin cytoskeleton at
immune synapses and kinapses. Cur Opin Cell Biol 2007; 19(5):
529-33.

Lub M, van Kooyk Y, Figdor CG. Ins and outs of LFA-1. Immu-
nol Today 1995; 16(10): 479-83.

Wang H, Moon EY, Azouz A, Wu X, Smith A, Schneider H, et
al. SKAP-55 regulates integrin adhesion and formation of T cell-
APC conjugates. Nat Immunol 2003; 4(4): 366-74.

Porter JC, Bracke M, Smith A, Davies D, Hogg N. Signaling
through integrin LFA-1 leads to filamentous actin polymerization



AR AN A A ZHLFA-1 5 L AAICAM- 1K) A= #E T fig Ko AH D00

1231

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

and remodeling, resulting in enhanced T cell adhesion. J Immu-
nol 2002; 168(12): 6330-5.

Kavanaugh AF, Lightfoot E, Lipsky PE, Oppenheimer-Marks N.
Role of CD11/CD18 in adhesion and transendothelial migration
of T cells. Analysis utilizing CD18-deficient T cell clones. J Im-
munol 1991; 146(12): 4149-56.

Warnock RA, Askari S, Butcher EC, von Andrian UH. Molecular
mechanisms of lymphocyte homing to peripheral lymph nodes. J
Exp Med 1998; 187(2): 205-16.

Greenberg ML, Yu Y, Leverrier S, Zhang SL, Parker I, Cahalan
MD. Orail function is essential for T cell homing to lymph
nodes. J Immunol 2013; 190(7): 3197-206.

Charo IF, Ransohoff RM. The many roles of chemokines and
chemokine receptors in inflammation. N Engl J Med 2006;
354(6): 610-21.

Constantin G, Majeed M, Giagulli C, Piccio L, Kim JY, Butcher
EC, et al. Chemokines trigger immediate beta2 integrin affinity
and mobility changes: Differential regulation and roles in lym-
phocyte arrest under flow. Immunity 2000; 13(6): 759-69.
Hamann A, Jablonski-Westrich D, Duijvestijn A, Butcher E,
Baisch H, Harder R, ef al. Evidence for an accessory role of
LFA-1 in lymphocyte-high endothelium interaction during hom-
ing. J Immunol 1988; 140(3): 693-9.

Andrew DP, Spellberg JP, Takimoto H, Schmits R, Mak TW,
Zukowski MM. Transendothelial migration and trafficking of
leukocytes in LFA-1-deficient mice. Eur J Immunol 1998; 28(6):
1959-69.

Bevaart L, Vervoordeldonk MJ, Tak PP. Collagen-induced arthri-
tis in mice. Methods Mol Biol 2010; 602: 181-92.

Miao CG, Yang YY, He X, Li XF, Huang C, Huang Y, ef al. Wnt
signaling pathway in rheumatoid arthritis, with special emphasis
on the different roles in synovial inflammation and bone remod-
eling. Cell Signal 2013; doi: 10.1016/j.cellsig.2013.04.002.
Kakimoto K, Nakamura T, Ishii K, Takashi T, ligou H, Yagita
H, et al. The effect of anti-adhesion molecule antibody on the
development of collagen-induced arthritis. Cell Immunol 1992;
142(2): 326-37.

Abraham C, Griffith J, Miller J. The dependence for leukocyte
function-associated antigen-1/ICAM-1 interactions in T cell ac-
tivation cannot be overcome by expression of high density TCR
ligand. J Immunol 1999; 162(8): 4399-405.

Teppo AM, von Willebrand E, Honkanen E, Ahonen J, Gron-
hagen-Riska C. Soluble intercellular adhesion molecule-1
(sICAM-1) after kidney transplantation: the origin and role of
urinary sSICAM-1? Transplantation 2001; 71(8): 1113-9.

Eriksson BM, Sjolin J, Claesson K, Wirgart BZ, Grillner L, Totter-
man TH. Circulating soluble vascular cell adhesion molecule-1
and intercellular adhesion molecule-1 in immunocompetent and
renal transplant patients: Correlation with cytomegalovirus dis-
ease and renal function. Scand J Infect Dis 2001; 33(5): 350-4.
Huang MT, Huang TW, Lee PH, Chung YC, Hu RH, Lee CS. Ex-
pression of tumor necrosis factor and tissue adhesion molecules
in the failed renal allograft. Transplant Proc 1994; 26(4): 2181-3.
Andersen CB, Ladefoged SD, Larsen S. Acute kidney graft rejec-
tion. A morphological and immunohistological study on “zero-
hour” and follow-up biopsies with special emphasis on cellular
infiltrates and adhesion molecules. Apmis 1994; 102(1): 23-37.
Tibbetts SA, Chirathaworn C, Nakashima M, Jois D, Siahaan TJ,

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Chan MA, et al. Peptides derived from icam-1 and Ifa-1 modu-
late t cell adhesion and immune function in a mixed lymphocyte
culturel. Transplantation 1999; 68(5): 685.

Kagami S, Border W, Ruoslahti E, Noble N. Coordinated expres-
sion of beta 1 integrins and transforming growth factor-beta-
induced matrix proteins in glomerulonephritis. Lab Invest 1993;
69(1): 68-76.

Martelius T, Salmi M, Wu H, Bruggeman C, Hockerstedt K, Jal-
kanen S, et al. Induction of vascular adhesion protein-1 during
liver allograft rejection and concomitant cytomegalovirus infec-
tion in rats. Am J Pathol 2000; 157(4): 1229-37.

Fujisaki S, Miyake H, Amano S, Nakayama H, Oida T, Takizawa
H. Expression of CD44 in rat liver allografts during rejection. J
Hepatobiliary Pancreat Surg 1998; 5(2): 196-9.

Weitz-Schmidt G, Welzenbach K, Brinkmann V, Kamata T, Kal-
len J, Bruns C, et al. Statins selectively inhibit leukocyte function
antigen-1 by binding to a novel regulatory integrin site. Nat Med
2001; 7(6): 687-92.

Lu HH, Sheng ZQ, Wang Y, Zhang L. Levels of soluble adhesion
molecules in patients with various clinical presentations of coro-
nary atherosclerosis. Chin Med J (Engl) 2010; 123(21): 3123-6.
van Vré EA, Van Brussel I, Bosmans JM, Vrints CJ, Bult H. Den-
dritic cells in human atherosclerosis: from circulation to athero-
sclerotic plaques. Mediators Inflamm 2011; 2011: 941396.
Lawson C, Wolf S. ICAM-1 signaling in endothelial cells. Phar-
macol Rep 2009; 61(1): 22-32.

Clatterbuck RE, Oshiro EM, Hoffman PA, Dietsch GN, Pardoll
DM, Tamargo RJ. Inhibition of vasospasm with lymphocyte
function-associated antigen-1 monoclonal antibody in a femoral
artery model in rats. J Neurosurg 2002; 97(3): 676-82.

Rahimi K, Maerz HK, Zotz RJ, Tarnok A. Pre-procedural expres-
sion of Mac-1 and LFA-1 on leukocytes for prediction of late
restenosis and their possible correlation with advanced coronary
artery disease. Cytometry B Clin Cytom 2003; 53(1): 63-9.
Boehncke WH, Kellner I, Konter U, Sterry W. Differential ex-
pression of adhesion molecules on infiltrating cells in inflamma-
tory dermatoses. J Am Acad Dermatol 1992; 26(6): 907-13.
Mesri M, Liversidge J, Forrester JV. ICAM-1/LFA-1 interactions
in T-lymphocyte activation and adhesion to cells of the blood-
retina barrier in the rat. Immunology 1994; 83(1): 52-7.

Bos J, Hagenaars C, Das P, Krieg S, Voorn W, Kapsenberg M.
Predominance of “memory” T cells (CD4+, CDw29+) over “na-
ive” T cells (CD4+, CD45R+) in both normal and diseased hu-
man skin. Arch Dermatol Res 1989; 281(1): 24-30.

van Seventer GA, Newman W, Shimizu Y, Nutman TB, Tanaka Y,
Horgan KJ, ef al. Analysis of T cell stimulation by superantigen
plus major histocompatibility complex class II molecules or by
CD3 monoclonal antibody: Costimulation by purified adhesion
ligands VCAM-1, ICAM-1, but not ELAM-1. J Exp Med 1991;
174(4): 901-13.

Rosenstein Y, Park JK, Hahn WC, Rosen FS, Bierer BE, Bura-
koff SJ. CD43, a molecule defective in Wiskott-Aldrich syn-
drome, binds ICAM-1. Nature 1991; 354(6350): 233-5.

Shimizu Y, Seventer GA, Horgan KJ, Shaw S. Roles of adhe-
sion molecules in T-cell recognition: Fundamental similarities
between four integrins on resting human T cells (LFA-1, VLA-4,
VLA-5, VLA-6) in expression, binding, and costimulation. Im-
munol Rev 1990; 114(1): 109-43.





