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Adhesive Rolling of Neutrophils on the Immobilized Platelets under
Flows
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Abstract: Objective To investigate the effects of fluid shear stress on rolling adhesion of neutrophils on immobi-
lized platelets under flows. Methods Experiments were performed at the parallel plate flow chamber. Platelets were
adhered to the functionalized flow chamber bottom which were coated with VWF-AL first, and then washed with PBS
under wall shear stress (WSS) of 1 Pa for different time (0 min, 2.5 min, 7.5 min). A high-speed camera was
used to observe and record the rolling adhesion events of neutrophils on immobilized platelets under 50 mPa WSS,
and the adhesion parameters such as the number of adhesion events, the tether lifetime of cells and rolling velocity.
Results Neutrophils could specifically bind to the immobilized platelets on vWF-A1-coated bottom of the flow cham-
ber. Mechanical stimulation on immobilized platelets had no effects on the tether lifetime of neutrophils on the plate-
lets, but up-regulated the adhesive ratio of neutrophils on the platelets and slowed down the rolling of neutrophils on
the platelets. Conclusions Mechanical stimulation on the immobilized platelets will significantly make the circulating
neutrophils to be captured easily and promote the rolling adhesion of neutrophils on platelets.

Key words: neutrophils-platelets interaction; cell adhesion; wall shear stress (WSS); von Willebrand factor
(VWF)
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Fig.2 Adhesive ratio of neutrophils on immobilized platelets

with different mechanical pretreatment

F1 40 M 3 i/ Al B 8 B 0 R R s T
PEFR A AL A T A 0 o /IS AR L %) 285 B 437 BT AR
S, B IS EAE 0 15 BE  ATF R B A TR Y
W2, (5 P 40 B B R (RS9 BRI 3 =2 v, i s
S5 BRI R) A 0, 52 B0 N o 7 O Bl T 2E )
PAFE L SRR 2 R /DN A6 AR A 14 A A 2
15 R BSF ] P S ) G L SE TN 1 Pa WSS REZEHI
FROE BT S B B AT I /MR 2.5 5% 7. 5 min,
FEAE WSS =50 mPa sk T, A1 4 WG B 1 41 Jd
FE T A S it g 27 ) A T Ak 3R A RS It/ Y
PR, RAPL,0.2.5.7.5 min Jy2f )3 TR
Ab H2H 240 A G R &S o3 ol oy 77 0114 A 223 A, TR
AN 27 A T A B R 288 B /N B 1) A
JH 42 S A BRI TR] R 24l 1.5 s Gt 2 s I Ak
B /NS, I AS 23 5 30 40 At 48 485 45 B8 A )
MIIER (DL 3) , R &s B4R, 2 B AR [F f12F
S T Ak B /N A b A T A0 B A AR R
BV h I 286 B 43 2 A T) 1, 5 07 X 28 1 /I Al
) 0 R 4 A R ) O A R 6, ROAE 2R
21Ok <ol (IRANY T U E e R e B 1 7 N e el 11 A Y
HHT T2 12
2.4 [/NEATSE 772 50 B AR 1B R 8 40 B 7E /)

R B R Bh i

WSS 2B i vWE A S0 1/ R P-ik
BEZE AW, B2 1ML/ P-E B 3 0 e 3R KR, F
AR O A 1 40 7 [ 2 ot N b VR sh b, =
Y M VR B BB R B, R UE S I — R, AE
WSS=50 mPafcf T, WREEAE I 11 41 M A 28 358 A [F]

400} Stop  Go

t/s

- (@ JLRIGHMIALR R R 3

or .
L 160 T
: I L
=124
&® I
% 0.8 H
% L

0.4 H

0.0 I L L

0 25 7.5
F15 AL LR [8]/min

(b) ZHfEHELE s B I 8]
B3 A B TEE 4L /N b 3R S 2 BB R 1E (P P>0. 05)
Fig.3 Tether lifetime of neutrophils on activated platelets
(a) Representative diagram of displacement and instantaneous

velocity, (b) Tether lifetime of cells

F12F AL B iR IR sh BB, 0,
2.5.7.5 min 7= fil 5% 1A B2 VR Sh Al B A0 A
17 .84 F1 78 4~ HUH 4 ML 7E A RS 2 T 1Y iz shl
i, FAEXT RSCES b W S AR B AT vWE-
AL FFUA 55 /M, 33X 3K 40 N B AR A A
A 380 0 S D S, 5 00 v R 0% B O O B R AE , R
SR 155220 wm/s ZE A5 5 7E U B IR R 1
HA vWF-A1 A SR8 ZhB A I/ MRS | 22 1/l
KA1 2R FR ) T (0 min) , HOWEEE
AR I A REVR Bh R B =R s Bt I IV T 2
b FRAFLR I [R] A 38 i, ANAEVR sh kB 3% 22, i 2L
YRR Shist B TR AR K VR BN R A8 (WLIET 4)

3 g
TGP 1 240 1 -5 A2 8 Y a7 N A =2 i) A AR B A

S Sy 2 ML, & — AT B — 2
AR ARSCHRIHERER 1 Pa WSS, 722 il ke o



ER4EMPE $£35% F1H 20200524

Journal of Medical Biomechanics, Vol. 35 No.1, Feb. 2020 47
= 250 A 250 0 min 60
: \ g
N Ml ¥
5 5 5ol |
w 100 ) 100 ~
:E' 50 = 50 2 40 l T
= 0 & 0 g. L 1 T
0 1 2 3 4 5 0 1 2 3 5 = T
t/s ts ™ 301
= 250 25min 7 250 7.5 min B
£ 200 £ 200 B 20l
2 150 2 150 ” L
Jf;‘é 100 Jffé 100 1ok
£ 50 z 0 N A I Null
g 0 g TR 0 1 L | L 1 L 1
0 1 2 3 4 5 0p 1 2 3 5 St 0 25 75
ifs s F1% FALHRRL 6] /min
(a) SRIEFNHIE (b) WahEE

4 HpER g RELTE /R B IR ENIE

Fig.4 Rolling velocity of neutrophil on activated platelets (a) Representative movement tracks, (b) Rolling velocity
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