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Platelet-Leukocyte Interaction—Leukocyte activation through the Interaction
between Selectins and Their Carbohydrate Ligands
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Fig. 1. Scanning electron microscopic observation of the adhesion between platelets and leukocytes.
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Fig. 2. Structure of P-selectin®.



P-vrsF v iloBEEbo 2BHEO Y
45, AIMREMENERMEE czhZhHHL
TWBIEHHBAL, 77 3 Y —2WKTE9F
BThaltihbh-oKk¥ ZhLo058F0D
cDNA 7 v —= v 7 & BIERBEIcIT DA, L
THODTHICFEREESLAELETHE LI F
(lectin) &MRD F x4 ¥ &b, ThiEST
Z2HFOMBOREMBHE = HMA L ERT 3
(select) T & oE L 27 F 2 (selectin) EWHEE
—WREHRBEZI Sk, FhFhoLFRP
(fvMR), L (AMIR) B&L O E (WM &v
HEIRHEXFEERLTREENRE LB -1z,
CD FEicBUL T bEHEIC CD62P, CD62L B&
U CDB2E EMBENTVS,

P-2 Ly Fvid, M/MREH D T iEELE
ENMBEAKMBEICLERL s FrEEbic
RBL, #HEL CHMROMBENZHIcEELE
HEELTVWR I EBRAFEHENTVE, A
BROSHI B REHLERAL 0 RIAEAAR N2 L T <BfE
BEMET, TOFE—BMEE L TMRicE-> TR
N TW i BMRBMEFEE K > Tl 2 HE
PEHExND. ZoHRHe -y v I ERETA,
L7 F v LR E Oa[E R ESI & - TEMN
EhacEMHLAIIEINTVS, v—Y v7i&
HMEROBEEELET S, 5lEHhxBI 28
FEREEB LUCMEAEEEBRSICIEEL0
BEELODEELISNTWS, FTHbE, vV
F v IIBMERDFEAZSE (Jeukocyte trafficking)
ZHIET AMEEES FTHH L VA D,

2. P-ELIFUOEHEUAHUE

P-2 L7 F it 2 AMBRRETO Y v F
iR, 70-%, YTABEAL VA RRMK
RIBLENETH L 7 Y WA R X (sLe¥, &7
Y CD1b) HBEEEU D TH B I EHNRIN
729 (Fig.3), 2D &, sLe* HiF A aEmEIC
ERBEL TV A FHRERPBERD, 20L& 575G
2R EAEELLOWEKIEEHO ) BRI HN, &
3 i FE LA MR R /MR LT v

Proc. Hoshi Univ. No. 39, 1997

L TYnn4 2X(sLe®) : Siaa2-3GalBl,
4GIcNACR
Fucal’

ST UnNA ZalsLe) : Fucal
1GIcNAC-R

Siaa2-3Galgl’

Sia: L 7 E, Fuc:723—2A, Gal: 77 7 b —2X,
GIcNAc.N-7reFurnat:y, RihobEs s

P-selectin.
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Fig. 4. Induction of superoxide anion (O;)

production from leukocytes by the
adhesion with activated platelets.
Human monocytes or neutrophils
purified from peripheral blood (2X 10°
cells) were cultured with thrombin-
activated platelets (4X10" cells) at
37°C for 90 min. Superoxide anion in
the supernatant was measured by the
cytochrome ¢ method.
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Effect of activated platelets on
superoxide anion release by leuko-
cytes. Human monocyte or neutrophil
suspension (2% 10° cells) were cultured
with various concentration of
thrombin-activated platelets at 37°C
for 90 min. Superoxide anion in the

culture supernatant was measured.
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P-selectin and sialyl LeX of activated
platelet-induced superoxide anion pro-
duction from leukocytes. Top panel,
human monocytes or neutrophils were
mixed with thrombin-activated plate-
lets that had been treated with
anti-P-selectin antibody (50 ug/ml) for
10 min. Bottom panel, human mono-
cytes or neutrophils that had been
treated with anti-sialyl Le* antibody
(50 £g/ml) for 10 min were mixed with
thrombin-activated platelets. Super-
oxide anion released in the super-
natant after incubation at 37°C for 90
min was measured by the cytochrome
¢ method.
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full length P-selectin cDNA

Fig. 7. P-selectin-GST fusion protein. The
cDNA encoding the N-terminal region
of P-selectin (the lectin domain, the
EGF domain and the two short
consensus repeats) was inserted into
Bam HI site of E. coli expression
vector pGEX-2T, which contains a
GST gene upstream of the insertion
site.
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Fig. 8. Induction of superoxide anion
production from neutrophils by

purified P-selectin. Human neutrophils
were incubated for 90 min at 37°C in a
96-well culture plate coated with
purified or recombinant P-selectin.

NS,

Ih F CHIMIKEEED A L 2 TE R RES 215
BELTAHTEH, RISHA I A VEEED
ED &I EAT BHhFENT . BRLIP-EL )
FYTTSRAFw2DSL—r%a—-bL, ZO
ETb FRMMBRKE 4 BN #E T 2 & REH
YA LA DVEDTHIEHBERRAT
(tumor necrosis factor, TNF) @ EEH: 2358 IREE



Proc. Hoshi Univ. No. 39, 1997

400
350
300
250
200

150

100

50
0

Nil  P-selectin buffer LPS
Fig. 9. Induction by P-selectin of tumor
necrosis factor (TNF) release from
human monocytes. Monocytes (5X10°
cells/mL) were incubated in a 96-well
plate which had been coated with
P-selectin (10 xg/mL) at 37°C for 4 h.
The amount of TNF in the culture
supernatant was measured by the
cytotoxic assay using L. P3 cells.

TNF (unit/ 5x105 cells )
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Leukocyte

P-selectin sLeX

Resting Platelet Activated Platelet

Fig. 10. Induction of leukocyte activation
by the adhesion with activated
platelets. In thrombin-activated plate-
lets, P-selectin is rapidly translocated
from a-granule to the cell surface,
where it binds to a sialyl Le*-con-
taining receptor on monocytes or
neutrophils. The binding may trig-
ger to generate a signal which is
transduced into the leukocyte.

4. BAMBREFEAIL EOEHDRE

P-+ L 7 F okt s 5 (IMERE HE O B2 AR
DOWEEFN D o b ik Tz AL < HE OB % (B
L, P-eLv s Fricd B EEIT L. &
DEBRICBWTIE, BHERROQMEHEKT S
3 HL-60 2 ¥ # F L Z b+ * ¥ F TIFREREEIC
e gfifaEzREWk., CoMEy T 5 —
YT L, sLe* g2 NET B E, P-EL I F
VICRIGE T R — N — A4 F ¥ FOEAFEIIED
btz - o (Fig. 11). ki, flADMLEFHE
T B0, B AL < ERESY O S RBHER 2 dLAE
I, ffaXfEE L (Ls /. Ser/Thr #&
TEHEOHERNTH 52N Y YV IV-N-TEF IV
#3527 % 3= F (Bzea-GalNAc) %2 /il 2 72 35
LRI R—r—FF v FOEAFESINE SN
fe. L L, Asn f& & BURE 88 o A4 & ik FH &
Thir7FrFv=yv/ V) <4 v v/(l-deoxy-
mannojirimycin) ® 2 7 4 ¥V = V (swainso-
nine) OHFEF T, WHEHENIZEALEER
ot WINOHERZRVWIGEICb TN
K=z 25 (PMA) 1o L TORIGMEIZZEL
WiihotzZ &S, NADPH A F vV ¥ —€110 &
DRA—N—FFV FEARZOSDHEEI N
DTIREL, P-2VL 7 F vOREEZEREDOAEK
NEEShLIDEEZI SN, TEbL, P-%
Vo Fvh o OAMROENREELOFE Y 7
F IV ESZRT B 20T Ser/Thr f5 SRR A &
EREEERILTWA BB RBEI NI,
I5IT, TOXIBHEHAEZBICEU L F VEE
rAE S BERRNIC RS 5 Ta s )a 7o
7 7 — ¥ (sialoglycoprotease) Z @I {EH & &
3 EREREIC P-& L7 F v iTxtd B RG]
xhaTEh b b, Ser/Thr fEATIRES O EEM
G R (A



[ none
activated platelets
W PMA
Sialidase %
Bz-a-GalNAc %
Bz-a.-GIcNAc

Swainsonine

1-deoxy-
mannojirimycin

I T T

0.00 0.25 0.50 0.75
Superoxide anion (nmol/10° cells)

Effects of the modification of
granulocyte-like differentiated HL-60
cell surface carbohydrate chains on
platelet-induced O; generation. Cells
were pretreated with  various
reagents and incubated with acti-
vated platelets (hatched bar) or PMA
(solid bar) at 37°C for 90 min in the
presence of cytochrome c.

Fig. 1.
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Schematic

representation of the
possible involvement of activated
platelets in the progression of
vascular inflammation. In injured
sites on vascular endothelium,
neutrophils and monocytes attached
to platelet aggregates produce
oxygen radicals such as Oz;. These
oxygen radicals induce endothelial
cells to express P-selectin molecules
on their surface. The P-selectin
molecule newly expressed on endo-
thelium captures another leukocyte.
Oxygen radicals are also toxic for
endothelial cells and cause endo-
thelium damage. Consequently, an-
other thrombus forms in the adjacent
area, and more leukocytes are
accumulated at the site. This process
seems to initiate a chain reaction.
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