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Abstract: [ Objective] Cystic fibrosis transmembrane conductance regulator (CFTR) chloride channel is involved in
the regulation of platelet activation. This study investigated the effects of CFTR on platelet activation, platelet count and
platelet-mediated inflammatory factors production during lipopolysaccharide (LPS) induced endotoxemia.[Methods] The
mouse model of LPS induced endotoxemia was established using Cfir”™ and wild—type Cfir"*mice aged 8—12 weeks. The ex-
pression of TLR4 (Toll-like receptor 4) protein was detected by western blotting, and the mRNA expression of inflammato-
ry factors including IL-1B, IL-6, IL-10, TNF-a and CRP was detected by real-time quantitative PCR. The adenovirus—
mediated CFTR ¢cDNA overexpression (Ad—=CFTR) in human megakaryocyte MEG-01 and CFTR corrector VX—661 were
used to detect the effects of CFTR on LPS—induced changes of these indexes.[Results] Cfir” mice injected with LPS dis-
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played increased TLR4 protein expression and inflammatory factor mRNA levels on peripheral circulating platelets , which

ware exaggerated by global Cfir knockout (P<0.05). MEG-01 cells treated with LPS exhibited decreased CFTR protein ex-

pression, increased TLR4 protein expression, up-regulated IL-18, CRP, TNF-«a levels and down-regulated /L-10 level
(P<0.01) , while Ad~CFTR or VX661 partially or completely reversed the above effects (P<0.01). [ Conclusion] This

study revealed that CFTR chloride channel may regulate platelet activation and platelet TLR4-mediated inflammatory cyto-

kines production during endotoxemia.
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LPS—induced platelet hyperactivity and thrombocytopenia were exacerbated in Cfir”™ mice compared with Cfir”*mice, detected by A the flow cy-

tometry analysis detecting CD62P expression (A) and the platelet count analysis in washed mouse peripheral circulating platelets (B) ." P<0.001 vs.

Cfir” group, ” P<0.01 and ¥ P<0.05 vs. LPS group by 1—test; n=6.

E1 CFTREFRINE LPS %S M/NEE L ERE D
Fig.1 LPS-induced platelet activation and thrombocytopenia promoted by CFTR knockout
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CFTR KO further enhances platelet TLR4 protein expression and pro—inflammatory responses in platelets from endotoxemic mice intravenously in-

jected with LPS. A: Western blot analysis of platelet TLR4 protein expression B: The mRNA levels of IL-6, IL-1B, TNF-a, IL-10 and CRP were ana-

lyzed by qRT-PCR in platelets of Cfir ”~ and Cfir ”* mice injected with LPS
P > 0.05 vs. Cfir"”* group and vs. LPS group by t—test; n=6.

for 12h. Y P <0.001,% P <0.01,Y P <0.05 and ns (no significance) means

E2 CFTRAEBRINE LPS % SH9/NRSMNE M M/ VT TLR4 3R 1% _EiFF1{E & E B F mRNA Ri% L
Fig. 2 TLR4 protein expression and mRNA expression of pro—inflammatory cytokines enhanced by CFTR KO in peripher-

al circulating platelets from mice injected with LPS

PCR 7 VX661 X LPS 75 5 1 4 5iE K R K 1 52
Wiy 2 G0 E 4 s, LPS Al i AL 4 1 IL-18(F
=226.4, P<0.000 1) , CRP (F=63.77, P<0.000 1) ,
TNF- o (F=278, P<0.000 1) , IL-6 (F=105.4, P<
0.0001) #3514 i1 (P<0.001) , 111 9 20> 478 %6 B 1~ IL—
10(F=71.56, P<0.000 1) ) ik (P<0.001) , Tl ¢ 7
B VX661 AJ & 2 300 % 2 (P<0.01) o TR AT 4k 10 78
LPS 5 FM/NRIN B R EAL Y 8 TR0,
T AR 25 R . E S Frs, ISR VX-
661 1] i 230 5% LPS 75 & i/ INER AR JRL il /M g &
T IL-1B(F=435.5,P<0.000 1) , CRP(F=88.9, P<
0.000 1) , TNF-a (F=817.1, P<0.000 1) , IL-6 (F=
252.4,P<0.000 1) R0, s myt & K+ 1L-10
(F=96.92,P<0.000 1)[#)3ik(P<0.01).
2.5 Ad-CFTR3fLPSi%SH MEG-01 48 L%
E B F mRNA REBE T

FATFE MEG-01 21 A1 i ] Ad—CFTR , Wi%¢5d &
ik CFTR ¢cDNA X} LPS 5 5 i) MEG-01 41l Jfl % 4
F mRNA FILBIRZm . WA 6 fran , LPS F 35 | L
MEG-01 41 g & 45 K 4 46 1L-6 . IL-1B .CRP

I=SVA
o

KRIK

TNF-o 2R EG N, AB FEAR T 98 5E I F IL-10 1) 3R
ik ; Ad-CFTR A 2 2 e R A+ IL-6(F=372,P<
0.000 1) . IL-1B (F=346.9, P<0.000 1) . CRP (F=
493.2, P<0.000 1) , TNF-a (F=401.6, P<0.000 1) f{}
K- (El6 A,B,C,D), 1 L IL-10(F=135.9, P<
0.000 1) AIRIL(EI6 E).

3 4 ®

WEFEER W : CFTR J2 ML/ T Ak 7 B 28 8 92 [
TFo ARSCRH Cfir /NEL, &30 CFTR 3 R 53 fin =
T LPS S 1Y N EE R ILE /) BRUBE AL A0 J] I afn /v
FA) 08 SRR AL/ S ik /L R I/ N A A
Rl B LPS HIEC AT 5 R /N B/l TLR4 25 1
FEIR AL A8 RARE T mRNA KT, 5 RS
TUNIL-10FEWFEAG . X 47 CFTR AT 38 2o I8 45
IR TLRA 1 53 09 S AE A7 538 %, DA TTTT 52 ) 1L /)N
A G SAE I o FRATI4ATT N LPS 3% MEG—
01 N E % 20 i AR SR RIS 7548 #3K CFTR eD-
NA S IO E T Bk & 8, Jf o — 25 W FH CFTR %¢

B
n



5340 H

Fity , % (CFTR S T P45/ RPN 35 22 0AE 10/ NS Tb B 48 9 PR A i 349
& < >
d- d-C Control & & ©
Ad-RFP A FTR ontro Y§ va% COQ

400x

MOI=100

TLR4 (95 ku) - — —
B-actin (42 ku) e S - s——
0 6 12 24 48
t/h
1.04

TLR4/B-actin

0 6

12
t/h

CFTR (168 ku) *== === ===

B-actin (42 Ku) s s s

2.0
)

CFTR/B-actin

A

K S
Ry
Wor

TLR4 (95 k) = e e
B-actin (42 Ku) s s s s e s
Ad-CFTR 2

-+ - -+
Ad-RFP g Pas® s

LPS(1pug/mL) - - -+ + +
2.0

1) 2)

g =

2

=Y

3

=

H

A: Immunofluorescence and western blot images showing the efficiency of adenovirus—mediated overexpression of CFTR ¢DNA (Ad-CFTR) in

MEG-01 cells; B: LPS(1 pg/mL)reduces CFTR protein expression in a time—dependent manner;"’ P<0.001 and » P<0.01 vs. O h group by i—test; C: Ad-

CFTR significantly inhibited LPS—induced increase of TLR4 protein expression in MEG=01 cells. " P<0.001 vs. control group and ? P<0.01 vs

group by t—test; n=5.
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Fig. 3 LPS-induced increase of TLR4 protein expression in MEG—-01 cells inhibited by Ad—CFTR
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The qRT-PCR analysis shows that VX=661 inhibits LPS—induced mRNA expression of pro—inflammatory cytokines in MEG=01 cells. © P<0.001

vs. control group and ? P<0.01 vs. LPS group by i~test; n=6.
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Fig.4 LPS—induced mRNA expression of pro—inflammatory cytokines in MEG—01 cells inhibited by VX-661
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The qRT-PCR analysis shows that VX-661 down-regulates the mRNA expression of pro—inflammatory cytokines in platelets from LPS—induced

endotoxemic mice. " P < 0.001 vs. control group and * P< 0.01 vs. LPS group by t—test; n=6.
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Fig.5 LPS—induced mRNA expression of pro—inflammatory cytokines in platelets from mice inhibited by VX-661
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The mRNA level of I1L-6, IL-1B, IL-10 and CRP was analyzed by qRT-PCR in MEG-01 cells infected with Ad-=CFTR, which were treated with
LPS for another 24 h. " P<0.001 vs. control group and? P<0.01 vs. LPS group by t—test. n=6.
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