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'O ORI SLER AR H X

WE BB A FERAEI )T TR R o 7R e B
AR AT EE MU BE R 2, Frik SEMRRR AT 4% /AR,
(22 +2)CHRA£0.3.5d(D0.D3.D5)J5, MEE L
J]fll/J\WiM‘MﬁK,;I%FH Western blot . 1% 5 H, T . 5 B2 99 K IR
AW BB SN I A A T RAE S 58 . A FH 9K T 243 i
ASCREAM I IBORL A B2, IBOAS [R) PR A7 Bl [1] 1t/ A 0 il A 25 A3
A 103 v, 4 1 ShE I 43 BT SCRGIM i 3 468 it 18 D B 18] ( PT) |
0 AR R0 B I Y5 T R [R] ( APTT) , 33 Western blot S5 56 iF
AR F VIL & IR, B [ RAE B ) i /AR 4 Wb A
F NG A it v AR 55 T PR ASORS N £/ R X4 I 25 I 45 A
BRI, SR KESSR B R IMNB R R RERREY TSG 101,
CD 9 FESFHERIE ; iR AM bk 2 B XUZ I FSMRAR 2548 5 I
HBiF52 560 ~80 nm Z[A], D O.D3.D 5 S BE 5K
(13.86£7.93) x 107, (23.69 +12.80) x 10", (45.81 +
25.87) x10°4/1, 5 DO AL, D 3.D 5 FMb{ARHe & i
HIM(P <0.01) 73000 1.8 /%5 4.0 £, SXTIRAAHLL,D O
5D 5 4h AR B AT PT W8/ (0.16 £0.15) s, P <
0.01].[(0.36 £0.18) s,P <0.001];D 0 5 D 5 & asfA
s APTT J/N[(1.11 £1.21) s, P <0.05].[(2.10 =
1.14)s,P <0.001 ], BEILH T VII & SCE0 45 50 R HiAE
D 0.D 5 /MMET & RESFAHEI#E (P <0.05), i
P SR EE R R X EZH D 0, D 5 AMNMATEH T4 )5
FCHE LA ] R B 45024 (5. 46 £0.90) min, (5.00 +0.67)
min (4.38 +1.00) min,D 5 ZH 5% B4 D 0 A2 ALt
(P <0.05) SR B —E R BEEH . it

Bifi 5 BRAE IR TR R | T T/ AR P A ISV B B 23 Jn L
AU () ARV FH S 25 B0, IO/ DA B 18 7 2 11 1 A
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I /N A A AR A7 3 8] AT & A i A7 350403 ( platelet
storage lesion, PSL) """ | 70 WA 4 i3 /4% 30 ( extracellular
vesicles,EVs) , EVs UK ML /N A A7 B 8] 42 K 1
W' EVs BYIE A (R RUE RIS S
552 XU OG5 4 RN Bl ik ok A R Ak 4 il A O
FE S MM/ EVs JEEALEE P AR I T 3R
AL SR T 35 Ry L RS R R AR RN
4350930 ~ 150 nm,100 ~ 1000 nm ', Zpisfk
WA EENE A RS EYEEY R Rk,
WFFEEANIOCTE T AMATE A R AL B BUR S A= 4
TG PEY) T B 2846 K v] BE RS2 R AL T % T Bl
IINHRARAF IR AT SE A A0 il A v J32 728 Al e X 5 1 3
RERSZIA BB S8 /0 | I/ INA DR A7 303 ] 7 2 1 1
HRBZH EVs FREEEE A RRITSE . L, it
R BT T IR A A B 5 PR A7 E] Y
KA IFAEIERA AR T H X BE LD RE Y 20

1 #MREFE

1.1 #eb P/, ok B YA FE BT o il
i,

1.2 {XBERXF  H#EE.LHL(Beckman Coulter,
I D e R IR R A T ) 5 40K 220 B A (CRRAL
AR T B 2E R B A BR A ) 5 S L R
(FEI Tecnai™ G 2 Spirit, ##5 FEI A F]) ; fb2# KOk
BEIE 1% 22 45 (CLINX ChemiScope 3000 mini, |7
AR ESGRAT IR ) 5 4 A ShEE ML AT 4 ( Sys-
mex CS-2000 i, SERUI I A= I HER A FRTTAL A ) 5
LR 3 1 AL (CFMS LEPU-8800 , It 5T 5k % 122 y7 B
A RTEAT) s e Z IR BT (ImageQua-
nt™ LAS 4000, 3 [E3# JH HL S BESTF A W] ) 5 B so A
LA CD 9 Hifk £ FekE AT A TSG 101 HLik 455K
A Calnexin FTIE PR 166 Pk SEPLR G T
& (Abcam, & [E ) ; PT #0205 & APTT A6 ] 125
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&5 (Simens , 5 [E ) 5 fin 2 55 KR & (AR,
Ju50) s 2R RPIA F 7 Hiik SATopE BT B-ac-
tin HLAK ( 25 [H Proteintech 23 &) ;5% BSA Hf ] ik

(Solarbio, 46 5) .
1.3 FHik
1.3.1 #HARE JRanE10 Ay 5 AMyF

T/ (B A2 50 ml) |, 23 508 T i/ R TR
[(22 £2)C | EGIRAFFHT IR OCRENK) 3.5
d(D0.D3.D5)JEETCHE FM T ML/ M EEA H
W15 ml, Ifi/PREEASLL 5 480 r/min B0 10 min,
FBHIEA MM, B EERE R LB, -80 C
R

1.3.2 SP3bR3zEC /M B 4 CRRERE 4
1 380 r/min B0 10 min, 483 580 r/min &> 10
min S5 VSR ,7 750 v/min B0 30 min, EREK
UMRRLIAE B i, IR b T T A A
0. 45 pm JE BT I 8 L ZSBR /N A0 R 7 %
TREVD PR HE B0 L 4 °C 40 000 r/min B0
1 h 30 min, PREEUOVE, BN — & & JC b W R 45 22
M (PBS) ,4 °C 40 000 t/min &5.0> 1 h 30 min i
™ . H 200 wl JoH PBS HAEVLHE, - 80 C
1.3.3 shikthey e m

1.3.3.1 Western blot ZMNMA G E bR G ) 1) 58 52
25 RIPA 24t )5, W MR 2 B R T EP 48
H A B RESE W ( Loading buffer) ,98 °C 5 min 4>
BT EAZEYE,4 C 12 000 t/min .05 min,
PL10% SDS-PAGE HLUK 258 1, f FH e 2 ke
BT IR SR 5% RS T34 TBST HF B W
%t PVDF IR T BT 1 by T35 P W R B i — i
TSG 101(1 :1000) .CD 9(1 : 1 000) LA Kz FH 4%} HE
FEHFREY Calnexin (1:1 000) H1 4 CHEH 27 ;1
x TBST Fe43UEAR & , T 35 P AR B AR . — Pt (1
£5000) FEFEME 1 h,1 x TBST AR, A
2 K TAEW RN 5 min, R CLINX fb2% &t
B SAR R AT W%, [T LL Hela 20 g2
il WA A o) B o

1.3.3.2 EHTHEEEINBAIEDS  IWEIM B A
FEA 10 wl I T8 X _EVL3E 1 min, JE 400 2 5%
W, W10 wl BRI I0 T8 M _EUTHE 1 min, 38
YR KFRW ., RN TERILA 8, F 100 KV R
AT HL ARSI AR A4

1.3.3.3 SMBMARRR/ANRSEE WML RS
WT EP & 4% —E LB A PBS TG, 72

Dan(- B 3 D TR W E S R (SN RS S vl
B, HEAT I AT

1.3.4 REARA BT A dn A7 Sh sk Ak 2 % fn 3 A6
%5 v

1.3.4.1  ARMAXT R EEMTIAERTFZM B 10 ml
AT O IR ER HUBEAE v (42 15 MR IRk 1Y L 1]
K9 1), FIRTFEE S min, KFEE.LHLH 4 000
r/min E.0 15 min, B 180 wl B0 5 FJE MK T4
T EP &, Bl H A A 20 wl D 0.D 5 1fiL/Mi
HMNIMAREAS R , 1] 180 wl 35 & 1fit 2% b fin AL 20
il JCHE PBS VE X B4, IR TIFE 30 min J5ff
FH4S H S i AR I m A S 4 . PBS i IfiL 3% 14 i
WL LB I 8] ( prothrombin time, PT) | 3% 46355 43+
Y48 11775 i B[] (activated partial thromboplastin time,
APTT) 4845, AFP () AL, HOREE 5 AN [ il
i 4 I, DAk SR 22 s, Horb g 2 £ 4h
WARFEAAS F [A]— 17 13

1.3.4.2 SRR EE - VII Z a0 ]
A 1% PMSF £ B 550 1 RIPA 2489 53 5]
XF50 wl D 0D 5 #MMA AT 1 246#% , A Load-
ing buffer,98 C & & 5 min,4 °C 12 000 r/min &
£>5 min, LA 10% SDS-PAGE HLIK/7r &8 1, =
o JRH AT AR 1 B B % B T Makeer 25717 UL
W16 PVDF B8 F ;i 5% BSA E 1% PVDF
PR T B 1 hy FEEARERN —HF 7(1

1 000) B-actin (1 : 10000) ' 4 CMHF 1K ;1 x
TBST 743U , T PR R B AR . — 40 (1 -
10 000) S IRMFF 1 h, 28 1 x TBST 3870 M= fin
A R TAEM Y 5 min, & ] ImageQuant 1k
2R ACAG T AGHEAT W5, (i FH Tmage] 4%
HATH e T,

1.3.4.3  HMUAMAXT 21 EE M DI RE 2 kR
AR LA N [ e o N 5 4 I 5 A A TR M P B A
o EEINR AT, BUS0 wl PBS & D 0D 5 AMBMAREA
SRAINZE 1 ml et mp, SR THE 1 h, 7EI0L
a3 77 LS T T 2 3 AR, B AR A AR
& PBS B4l 1 ml 2R 1, wUE 2 S5
TRA], FIR T HE 4 min DAIS IR, B 340 wl 357
1R MR %A 20 wl 357 2 B9 @ AR, e i
PR A R B Aol FH IR 8 T PRIASGHEA T 45 A A A9 R i i
[] ( blood clotting time, R) &EIML# K ( clotting rate , «
) BRI BT E] (clot formation time, K) | I BR5E
J (clot intensity , MA) B Il 25 535 %X ( blood clotting
index , CI) SF48 45 YA
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B 1 m/NESMNBEEE x 10 000
A :Western blot 35K TSG 101 ,CD 9 FEAMMA 13235 ;B i FFHUBTHAK AN BATE R ; C . ARG BRI SN AR AR/ Ny 1

1.4 SEit=4038 N SPSS 26. 0 B AT S8
O, HERRREUR DL v + s TR, BT T
R0 | IE ARG 56, 48] He AR FH o A I 1 1)
L AT K, P <0.05 NESRAS I HE
P

2 #R

2.1 M/MRAMNBERIEE /MR AN B IR %
Western blot 7527 IR, 58 57 M s = n 54 TSG
101 F1 CD 9 FEAMAMA b H B0 48 | i AR 45 2 1 e g
bR W) Calnexin £ U AE SP WA A 2R A 8 (A
1A) . BT HLBE M 7R N B2 B 48 SRR A1
FE(E B) , 9K 2R 2 22 B 1L /N A1
R/ A B2 P T 60 ~ 80 nm , £ 4 41 WA A Uk
ME1C),

2.2 M/MEAMBEIRERBEREHENETE 90K
WAL R ER(ELE2) A DO0.D3.DS5 I/
A A1 AR R M AT, 435014 (13.86 +£7.93)
x10" (23.69 +12.80) x 10" (45.81 +£25.87) x
1024/ Ly A IAA M 32 Bl R A7 B[R] 48 < 17 38 i, HL
AN TRV ORAR B[] () SR R B 25 S AT e 22 3 35D 3
ANIMAEE R D 0 1Y 1.8 f5(P <0.01) ,D 5 FMib ik
BRI E N D O 1 4. 0 %5, 2R A G248 (P
<0.01), D5SAMNBMRIREZ N D 3 2.2 f5(P <
0.05),

2.3 AERTERTE /N A ob i 4 3 5 i 3 kA
=AU

2.3.1 o/ AP IR B AR 3t A AR dn T AR 6 vl

AN} PRAFHSF T 0L DN AR S I A K5 L ) B ) 552 i 45 2R
mE2 pran, SXHRAALE, D 0 5 D 5 414k
SyHIRTE PT W8N, 22 I Geit24 8 L (P <0.01,
P <0.001) ; [}, SXFIELHAHEL , D 0 5 D 5 44N

R1 AREFRFREF I /MRS ERE
W ( x1024/1)

N o
A G 0o D3 s F A P {H
1 8.14 9.90 32.87 13.28 <0.001
2 7.98 15.11 31.88
3 3.92 7.22 10. 16
4 16.30 17.12 25.72
5 6.01 14.34 57.40
6 17.41 43.73 67.11
7 13.30 26.35 101.39
8 20.96 32.59 56.92
9 30.26 40.47 41.92

(=)

14.33 30.02 32.72

B2 /MR SNB R B R RER B
5DOo W& P<0.01;5 D3 Hi&.*P<0.05

Al APTT Wi/, 2 R ¥ A G2 E L (P <
0.05 .P<0.001) .
2.3.2  d AR SN a AR R f B F VI 89 A
Western blot 3256485 5 i /R BE LK1 VI ZE 1/
TR0 d 55 d Fiorib N R Rk B AR 25
HE— A3 1k 2 G R B Tmage) K5I 4% 455 K FE
YAIE TiZ45 R AT DOo,D 5 4H VL I F&#E Do
14 f5, ZRA5T2FE L (P<0.05) (EI3),
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R2 AREMRTERE MRS BEXS PT APTT BISNE (s,n=5,x +5)

- PT APTT
PBS 41 DO 4l D54 PBS 41 D04 D54
W I 7] 12.00 +0. 67 11.84 +0.66 11.64 +0.63 29.90 +2.31 28.80 +2.42 27.80 £2.50
EEplinga) 0.16 £0.15* * 0.36+0.18 " ** 1.11+1.21°" 2.10£1.14" %~
5 PBS 4HI# . *P<0.05," *P<0.01, " * * P <0.001
£3  TEMRTEEFIE f/NR SN i 59 g 4
FEAR R(min) K('min) aff(°) MA (mm) CI
PBS 5.46 +0.90 1.78 +0.43 64.48 £6.58 58.48 +4.30 0.04+1.72
DO 5.00 +0.67 1.68 +0.30 66.30 +3.87 58.46 £2.93 0.50 +1.17
D5 4.38 £1.00** 1.68 +0.56 67.54 £6.65 61.48 +7.00 1.38 +2.03

5 PBS 4HI# . *P<0.05;5 D0 4IH#H.*P<0.05

3 M/hESMNBMERRIDEF VL RiZER
5DO0 . " P<0.05

2.3.3 e B Pk pk it A fn kR e 3 A 69 R
D 5 5 D 0 ML/ AMANE B i 4 1 358 138 B 1) 5
M L2 3, LA B R (5 7R BE i i v, S
PBS 41.D O ZHAH EL, D 5 44 Mub A {4 1 #5E ifi A [i)
BEflk, 2 A geit2 [ (1=3.21,P <0.05) (1=
2.82,P<0.05) ], B AM R FEA B AT 2 BE1E
5 PBS AL, D 0.D 5 ZHAMNBAR AT ff K {HIH/D, «
MK, CLIEHT R, BERERIT¥E XL, 5
PBS.D 0 41AHLL, D5 415N AR FE A AT 4 1 % MA
HAK HESLSIIFE X,

3 itig

ELA A 5 SCHR" T IE A L /N £ 5 A I
s O T IR 7 R TR BN R (TR R
1 BEIMEE) KR (4 C) BRPEREE (pH >7.6)

PR PEPREE (pH < 6. 2) 45 P 2 AR A if /N & A
1k, FEUM/MR EVs 30, U85 SN AE A 1
/B EVs PP E B ALY, Gao et al ' BFSE T W
T2 PRAF 2R T SR /N TP I 2 T A2 Ak, 45
RERIRAES d RN & B2 R A7 1 d INFRY 3 A% .
TIAEABIESE AN 1 4 k5 T PR T/ AR IS
AN AR B RS ] A AR £k, 25 2R S 7R A W AR B PR A7
I [ S2E At S 4 a3 5 R SOk IE — 2L
Sinauridze et al'""' BFFE BRI/ EVs (2 5ETE
PTG AL /MR 50 ~ 100 £, A X AL
TR BE LB P 2 TH0 % i, 12 B I A P A2 A ) 2
B BOR T AR SRS M, B R A R B0
¢ I % (trauma-induced coagulopathy , TIC) H #4517
TR RARES 1L /N EVs T F%, Lopez et al !5 ik
H IR VRS R 4 0 1 /MR EVs TR B AR 1 P R 4
THEBERBGERR TP RERIME . FIRFFE ARG e
W5 ANMA S B BOTCVE R — A E RN, Al
AR EVs 820 B A3, 6 HEE i 2h R i) Fp ot F
R, TEARBITE i LB ARAE DO 5 D5 Il
ANBR Y A W A T 1L 3 ) E I AR T R R P2 PT
APTT 5% ML AH L 22 e A7 g il o7 3 5, i/ ff
FESBIIA) ™ A (R S AR T B 5 N AN R 1l A AR
RAEACBEVEI . 2 — 2D A I 98 201 160 AR S AR T 4
I8 10 D) RE A 52 A, 45 5 SR R (EL/)S , B R EE il
fifg A B 4696, D 0 55 D 5 b ub A v g 1 R 7 3%
PEAEAEZE S, IRE MR K .o f1 MA S80E -
FEAE2E R B PR 22 R B G225 3, Al g2
FEARTEA R, A SMMA S e & i
IR R AR 5T G RNA 25 B 40, {H 3k 26 A 4
PEYBTAE SN AR 5 G b i) R TR A — B, X
Bk CAERIEEE Y R PS AR AN A TR OR ek, A
TRFTREAAAE S AR [R] 1Y Va  Xa 55 2% Fh BE 1 [F]
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TS S5REEH

ARV HEAT T AS R PRAET T 1/ A e 1
TREE AR 2E AIRIFSE , &5 9 WoRBE I N VIT ZEARAT S
KA/NR AN ik T, o H b 7 A
WL TR VI AR 88 R A, 25 3 s
T VIL7E D 5 dAMMA R & 52 D 0 4109 1. 4 £%,
PRL It AT DA i/ NS E DRAF 2 2 Hh 43 WA R A A AT
EERT VIL R EEN ., B+ 115 Via K
HEWEMRIEHE T Xa B AL, T 2058 1008 A AL, X
S 1 il T A PN U R i 3 A P R ) A
K7 VIT 8 n] B0 71X 244k TXa, M i —
RN IEPEEE MR A2 1E . B, it/ R PR A7
IR A AN IAMA K FE AR EBEVE T, T RE A2 H R I
HF VIL 250 SMEHEEE &N 0, 1ok, sk
WA T B B AR D RNA 2528 Wi v 5 ml B
X ILEE A FH = AR TR, AN i Bl /)
i PRAFHSF [0 18 0B A T 800, g J5 7 A/ A v AS T L
ST RSB T 43t A P RE S SO I AR
5, AMUAMACET BE 3 A B I P T BE BT L RNA S5 £ Fp
Yy R EHR AR EEVE T, BRI, X it/ S s
E TR B T R 1 S o ke 2 ol 2 0 A AT A A —
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Changes of exosomal concentration during platelet storage

and the effects on coagulation function
Gong Li"**, Mi Ziyue™”, Kong Yujie’”, Xu Haixia®”, Tian Li*’, Liu Zhong'*”
('School of Public Health, Anhui Medical University, Hefei 230032 ; *Institute of Blood Transfusion
Chinese Academy of Medical Sciences and Peking Union Medical College ,Chengdu 610052 ;
*Key Laboratory of Transfusion Adverse Reactions, Chinese Academy of Medical Sciences,Chengdu 610052)

Abstract Objective

further investigate the effects of exosomes on coagulation function. Methods

To detect exosomes concentration changes in manual platelet with different storage time and

After divided into storage bags with

same volume, the platelets were stored for 0, 3, 5 days (DO, D3, D5) in (22 £2)°C. Exosomes were isolated

from platelet samples by ultracentrifugation. Western blot | transmission electron microscope and nano-flow cytometry
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were adopted to characterize exosomes. Meanwhile, exosomes particles concentration was detected by nano-flow cy-
tometry. Exosomes with different storage time were added to plasma, then the effects on the plasma prothrombin
time (PT) and activated partial thromboplastin time ( APTT) were detected by the automatic coagulation analyzer.
Expression of coagulation factor VII on exosomes from platelet stored for different time were tested by Western blot.
Exosomes samples of D 0, D 5 were incubated with fresh whole blood, respectively. Then the coagulation indexes
of each samples were detected by Thromboelastography test (TEG). Results Test showed the presence of TSG
101, CD 9, which were exosome specific markers. And the exosomes showed a double-layer membrane and cup-
like structure. Moreover, the particle size distribution of exosomes was mainly between 60 ~80 nm. The concentra-
tion of exosomes stored for DO, D 3, and D 5 were (13.86 +7.93) x10", (23.69 £12.80) x 10", (45.81
25.87) x 10" particles/L, respectively. Compared with D 0, the concentration of exosomes stored for D 3 and D 5
increased significantly( P <0.01), with 1. 8 times and 4. O times, respectively. Compared with the control group,
PT in the D 0 and D 5 exosomes group could be decreased by[ (0.16 £0.15) s, P<0.01].[(0.36 +0.18) s, P
<0.001], APTT could be decreased by [ (1.11 £1.21)s, P<0.05] [ (2.10 +1.14)s, P <0.001], respec-
tively. Semi-quantitative analysis of coagulation factor VII was performed by Western blot and it showed statistically
differences in coagulation factor VII concentration( P <0.05). TEG test showed that the coagulation time R value
of control group, exosomes of D 0 and D 5 were (5.46 £0.90) min, (5.00 £0.67) min, (4.38 £1.00) min,
respectively, indicating that exosomes had procoagulant activity( P <0.05). Conclusion With the prolongation of
storage time, the particles concentration of exosomes in manual platelets continuously increased and the blood pro-
coagulant function of exosomes is significantly enhanced, platelet-derived exosomes during storage may be involved
in the procoagulant process through the coagulation factor VII.

Key words platelet; exosomes; coagulation;coagulation factor VII

(L% 1282 )
SOD mimetic Tempol improves aortic vasodilation function

in mice exposed to intermittent hypoxia
Jiang Qian,Sheng Hao, Liu Guoying, Yu Xiaohai, Zhong Mingkui
(Dept of Physiology, Anhui Medical University, Hefei 230032)

Abstract Objective To investigate the effect of superoxide dismutase (SOD) mimetic 4-Hydroxy-TEMPO ( Tem-
pol) on aortic vasodilation function in mice exposed to intermittent hypoxia. Methods Male C57 mice were ran-
domly divided into normal oxygen ( Control) group, intermittent hypoxia (IH) and IH + Tempol group. The mice
in IH and IH + Tempol group were exposed to 4-weeks intermittent hypoxia, 8 h daily. In IH + Tempol treatment
eroup, the mice were given Tempol (100 mg/kg) each day by the oral administration in the last week of intermit-
tent hypoxia. The isolated thoracic aorta reactivity was studied using wire myography, the content of reactive oxygen
species (ROS) was detected by dihydroethidium ( DHE) staining, the concentration of nitric oxide (NO) was
measured by ELISA kits. Results Compared with Control group, the endothelium-dependent vasodilation of tho-
racic aorta induced by acetylcholine ( ACh) significantly decreased and cardiac hypertrophy, the level of aortic
ROS significantly increased, the concentration of aortic NO was significantly reduced in the IH group mice. Treat-
ment with Tempol could significantly improve the aortic endothelium-dependent vasodilation dysfunction and cardiac
hypertrophy, and significantly inhibited the increase of ROS and decrease of NO in the thoracic aorta induced by in-
termittent hypoxia. Conclusion Tempol can improve intermittent hypoxia induced-cardiovascular dysfunction in
mice by reducing ROS and increasing the bioavailability of NO.

Key words intermittent hypoxia; oxidative stress; endothelial dysfunction; Tempol



