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Inhibitive effect of carbon monoxide-releasing molecules 2 on the expression of glucoproteins and
activation of platelets in sepsis SUN Bing-wei, QIU Xuefeng, WANG Min ,WANG Bo ,YANG Guo-tao ,SUN
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[ Abstract]  Objective To explore the inhibitive effects and potential mechanisms of carbon
monoxide-releasing molecules Il on the activation of platelets in sepsis. Methods One hundred and twenty
BALB/¢ male mice were randomly divided into sham , CLP,CLP +iCORM-2 and CLP + CORM-2( with 8
mg/kg CROM-2) group. The serum samples from each group were collected at 6 h,12 h and 24 h post CLP.
The serum levels of FIB and D-D were examined. Expression of platelet glucoproteins ( CD61 ,CD62p) in
platelet-rich plasma were examined using flow cytometry . Platelet aggregation were examined using platelet -
aggregation meter. Also,the phosphorylation levels of HS1 in platelets were examined. Results The serum
levels of FIB and D-D[ (4.65 £0.73 ) g/L, (5.76 £0.88 ) g/L and (229.93 +62.91 ) mg/L, (182.96 +
46.32) mg/L ], expression of CD61,CD62p [ (94.87 +11.22)% ,(95.93 +7.43 )% and (34.81 +
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4.76)% ,(32.88 £6.94)% ] and platelet aggregations in CLP mice increased significantly (P <0.01,P <
0.05). Compared with those of CLP group , the above index were decreased in CLP + CROM-2 group
(P <0.05). In parallel, the phosphorylation levels of HS1 in platelets were significantly downregulated in
CLP mice treated with CORM-2 (P <0.05). Conclusions Taken together these findings indicate that
CORM-released CO downregulates the expression of platelet glucoproteins and inhibits activation of HS 1
pathway in sepsis. The ability of CORM to inhibit the phosphorylation of HS1 might be one underlying
mechanism explaining its inhibition of platelets activation and efficacy in the treatment of sepsis .
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CORM-2 1 1 225 Sigma 2\ ], {81 FI RG] —FF B F AR ( DMSO) ¥4 , IR I C il JE & M CORM2" 45t
FUEADT CD61-FITC .CD62P-PE , [F]AIXF I8 19G-FITC IgG1-PE #04 [ 25 [ Ebioscience 235, it HS1 B0
ik SPUBERR{b-HS1 (p-HS1) ( Tyr) Z valEdiiAk BUR it L Y (HRP) (IR 1L Pt fe 166 b2z k0t
(ECL) {57 & A <[ Santa Cruz Biotechnology A ], FACSCalibur BD 24094 ( 3 E Becton Dickison
NFLD AR KT FRAE (Napeo 5400) , 5 s I 15 20 B0 HL (36 [ Beckman /A H]) , VMR BN iR AL
(£ Matrx 23 7)) , 4 H BT (35 Beckman Coulter 23 7)) ,500CA Y 1fil 21 fifd 28 £24% ( 32 & Chrono-
Log A F]) 5
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1. SRR 504 120 HHERE BALB/c /N (VLR K F LI sty ) .6 ~ 8 JE A IR (20 £2) g,
T E I A N R SE 1R HRRRBEALEC R N R R IR 30 HL CLP 21 30 L CLP +iCORM-2
2430 2 .CLP + CORM-2 41 30 H, 44 ¥i% 6 h 12 h 24 h =/NHFHE) A, CLP 44/ BB A S U6E R B 5 47
CLP'""";CLP + CORM-2 41/ IR CLP 414315 , 57 B2 R #5 Bk i 55 CORM-2 (8.0 mg/kg) ™', CLP +
iCORM-2 ZH/N FRUBRTE S JC % M9 CORM-2 4b, Ab¥ifH] CLP + CORM-2 £,

2. /NBUILCR T8 115 (FIB) \D-—-34A(D-D) AR 413)5 6 h .12 h .24 h & 4H/NELUAM A% T B0
ER I 1. 8 ml I A 3. 8% Frigsi(1:9) FLAPUEER (B WILHTEEM?2 ml) , 57 RIEK: , 4> [ ZhEE M 43 BT {0k
4 i g I [ F FIB . D-D /K-,

3. IR B FHIRE - 03)5 6 h 12 h 24 h F /NS SUBEMRBH RS , ORI, FH 3. 8% A6 RN
PrEE/5 0 1000 v/min, 8 min, WA [N & /MUK (PRP) T EP & I 1% 258 I (Z9K)%) [F &
15 min, & H/NEUPRP 4334T 6 32 BD iR4 , 4845 50 wl B FPi R CD61 .CD62-p M IgG XF R4 10 wl 43
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AN 6 32 BD 3 5 45 BD WU B TR IEIR A4 LR 0.5 s J5, iR 8% 20 min; % BD B8
Jin2 ml A2 BRERIK  IRGEIR A4 FIE21 0.5 s 57,1500 r/min,5 min 5.0, 7 F3 ;45 BD 345 HP i 250 wl A= #
87K ,488 nm GBS FHOGLT T A AR ZO AR BH MR /MR A 53480 % ) .

4. A Ifin PR BH VARSI I/ N SR SE T RE - 5 A R 1 S AR AR AR B AL, IR 10 min, 38 B R JE 1 o B
1200 r/min, JIA 0.5 ml HTEEIMAN 0.5 ml A= PRER K BE F 4R ARG, IMAREELHK] ADP 10 pl
(FEBEAMREN) 1217 6 ~9 min 2 VA2, 7E M40 AR A ACGE B P4, comput , THH IR AL RN RE (W E
PRI BLALIF[A] Y R AL AEAL) |

5. ZE [ EP T ( Western blot ) Kl i HST Al p-HS1 . A SZB 3 M0k"  UR4E 24 h & 41/NEUT/ N
M 2240 5 VKIRFE 1 h, %85 4 °C (14 000 r/min( B0 428 6.0 cm) B0 25 min, SR8 1, R
FHZ% S 15 i 0 2 A R B (mg/mL) , =80 CRAE, B IMAESME 50 pg SR, FRUKE U FS 2 PVDF
fE,00 VRIEAIE FHERRS 2 b, BFHS 4 BN A fabt HS1 g PR, St p-HS1 Zrelediih, buikdy 1:
500 ikt 4 Cidf, PBST VL4 YA, A HRP #ERAYILAEHT R 1eG (1: 5000 FikE) ,4 CHFE 7%, PBST
B 4 5, ECL R & o 0, &R 1 45 UGG AT R GE 50T, Bl LA AR = inifEZE 0K

= GeiteEhb

K SPSS 13. 0 ittt Bl %L « Anifi2s (v 2 5) FRon, SRAE R W R BT 7 250 H1 1 2
HMSTREAIRIY ¢ K256, P <0.05 WAHEGIFER,
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1. CORM-2 %} CLP /N2 BE 1M 7~ FIB . D-D /KR40 (32 1) < 2% &M 1 FIB 6 h B Ja] Bt 4% 240 ]
T PEZE 512 h 24 h BHE B CLP 41/ FIB B9 & BB R4 B3 (P <0.01) ,CLP + CORM-2 41
FEIEMH BALT CLP 41 (P <0.05), 6 h 12 h A B CLP £/ L4 I D-D A8 7K S5 1 FF A 4H BH . 384
(P <0.01) ,CLP + CORM-2 ZH/KF-H] BAET CLP ZH( P <0.01) ;24 h 444010 B AT 28k e (02 R 583

1 FUU/NRERFELGINE FIB A1 D-D K (x +5)

FIB(g/L) D-D(mg/L)
20 5
6 h 12 h 24 h 6 h 12 h 24 h
BFARU 2.53 +0.41 2.53 +£0.41 2.53 +£0.41 107.57 £28.86  107.57 +28.86 107.57 £28. 86
CLP 21 2.57+0.54 4.65 +0.73" 5.76 +0. 88" 284.20 +51.84% 229.93 £62.91° 182. 96 +46. 32
CLP +iCORM =2 41 3.09 0. 18" 5.99 £0.20° 4.89 +0.49" 277.47 £63.92"  199. 45 +40. 34 199. 45 £40. 34
CLP + CORM 2 #1 2.49 0. 42 3.32£0.42" 3.68 +0. 46" 169.57 £35. 14"  141.82 £ 18. 46" 143.26 +40. 39

. 5T ARALE,"P<0.01; 5 CLP 4 L%, P <0. 05

2. CORM-2 X CLP /NN ERE R 1 CD61 . CD62p FRIB RS2 : CLP Z1/NL CD61 B Y i /MR
I HAE 6 h ZH TR (68.34 £15.64) % | W B IETI[ (98.49 £9.28)% ,P <0.01],12 h 24 h 4HKIR
LS AR (94.87 £11.22)% ,(95.93 £7.43)% ,P <0.05 | ; TE&IHE B CLP + CORM-2 ZH %34
FEMRF CLP 4] 205 K (77.23 +7.53)% , (72.12 +11.67 )% , (73.68 +8.76 )% ,P <0.05 ] (K 1), [FI%E,
6 h.12 h FI24 h&EHE B CLP /NS CD62p FEE A i/ M B 73 BB FAR AL (13.58 +2.68) % |
I SRR 435904 (30. 66 +7.62)% , (34.81 £4.76 )% , (32.88 +6.94)% ,P <0.01 ] ; CLP + CORM-2 Z4H %
SA A AR T CLP 4] 43310 (18.12 £8.32) % ,(21.38 +1.61) % , (24.65 £5.96 )% ,P <0.05], CORM-2
X} CLP /MR RN RERRZNIA 6 h 12 h&H CLP 4/l MR 5 BB 5B F AR A LG 22 5%
{HAE 24 h CLP 417N Bl /IVHR 2R A2 14 - 20e BH th 26 T B it B e K, PR oK BT AR W 3 i (P <
0.01) (&l 2a), CLP + CORM-2 4 i<k 251k i i CLP 250 # , 1fit/IN i A LA P S ARG, B0 ot/ I A 388 4 2 1]
BAKT CLP 4H(P <0.01) (& 2b)
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3. CORM-2 X} CLP /NI HST 28 FIBSFR LAY 520 . CLP 2H . CLP +iCORM ZH/NERli /M iR b HS1
AN Rk [ 4390 4 (0. 85 £0.18 ), (0.93 +0. 16) 1 B IEH# XF BB ZH (0. 40 £0.07 ) 4/ (P <0.01) ; CLP
+ CORM-2 ZH/NRUli/ MR Ak HS1 B FIARXT 323K 5 (0. 38 £0.09) TRE(P <0.05) (K 3)
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B RGN SR EMERRE R Kb R R Fe b B SR, e shE i ML 1) A S 68 It PRI - 80
EE I RGN, DI REZEEL , IO RAE S i itE— 28 Kk J | 5 B IR T 5 | RS A T Ak, 2 R B 5 ), 4
I HERRRERE Ak, L/ VR 28R FINEE 1L =2 ) 2 R AR B AR T b R AR BN S B ASHT
FRFATTERTIBRSE ™ fEal b 6 T AMNEIE CO 43 T X MR AEHEAT T390, 453 7 HoXP BRI 22 455, Jo H 2
N RE AN

CO BHURN—FEZ ARG, 25 T RSN 51 B 58 A I 805 10 | S5k iy P34 v 463493 . N 2
Spkor T AR R RS PR PO T AR . R CO YRR et R — RSB AE
P27 H A — OB () PR BRI P bRz 2 A, BEAR R SR CO 7B RAMEYE CO RYSkIR, &
(R BESREE22 6 A A VR E SO A Tl RN A R e DA 7 S 00 75 B2 P38 5] o | & 3 B0k A8 I 21 2 14 ( Hb-
CO) MAESE" | ARG IR CORM, 1] LUGE T I IS B CO RARA BV | 76— LR BRI AN 42 i 3
YIRIN HbCO MY . FRATBE A OBIFE L UESL X LA T AVE M ANEE CO AYALIA ™ B bt Jm 30
FEEAR 0 2 SN HAT B B VR

AWFFEH, CLP /NRZ CORM-2 FHils , EE AISEEIALR T FIB # D-D KF3 0 B FFK, FIB JR4F 488
AIRTHAR , PTSPELT A 2R R AR ORI PR LR B 1, (MR BE R . D-D S 27 1 Bl X 21 4k 35 1 B 1 = 2
— A AT DA R S BRSNS TUHE AR 1 . AAFFE 2455 7R CORM-2 T HilJ5 A A3 4502k 3% i
W R BEIRAS

M/ INHR 376 A2 B I 3R G0 S 2ot R e ) EE B, AR MR RE 9 A B, BRI R A i /N S R AR
M/ NRAERRBEAE FT 300 2 45 B DI BERE R 25 G A rh i i T B2 M 0, ZEMEHIE M R A R RN A i B &
FEM, AHIMIMRTE X —Z5 A AF R B RR A R A W oe B I Il /NS AR AL 45 3 AN T . BB SR AR AN
B, = F A B AR HE BFFE R, I/ N TG Ak S5 7 8 e 38 o L 3R 1T T L A RO 2 11 (GP 1L b/ T, B CD41/
CD61  P-PEdE 2 B CD62p 45) BYSHRESZELAY " R, RS /)i T 5 0 JO 2 1 % L5 TR 7 i 2
RE , SRR ML/ MG AT TR A S5 BE T e B A B 58 1l R e 6 AL B3R T, ARG $ R, AMEME CO 1]
ABA S0 1 i/ MRERE B CD61 ,CD62p (33K, 3% 5 CO UG I/ SR A2 B 0 B 45 5 v B — 2K
WA BH I N 376 Al — e R BRI , M55 — T TR T e s i B8 il R G 3 Ak

HS1 2—F 5Tk 75 kDa [FENTEE A Rt A TEE LR 40, HS1 BEFKIEEH, &4 6
ASBERRALAL 5, — A HS1 FISEHE 11 (HAXT) 2580085, — A 55 Il 2082 DA — A~ SH3 g5k ' (e Sl
/B, HST 57 M Y it /MR 6 A ik A v A (o7 ZE MRS, L T 2 0E S 79 = B 0/ IR i 2 R Tl I A7 A 7Y
(), FEAAEE Sre BRI \Syk 5, BoBr AT R0, HST J2 ML/ SZ JIUS 16 Ak R v () — A S 5
43, /N E B A SRR 26 (4 (4N PARs GPVT) (IS AL(5 5128 HST i DAL S, FRATAYHI A0 75 45 5 2 ik
$27R ,CORM-2 23 F+ CLP /INER, BT 81 /N bR 26 1 2308 14 [RI R, ol 7R e Q8845 5540 1 HST
MIBERRAL , H L, FRATIAH , il /DB =22 () RSO B 1 2 AR, 76 MERE A o) /KR 19 395 4k, 35 & — 2R 90 It /1N
SNEN RN N BSOS S5 T, B/ MR AR AL/ I T8 Bl 1 3 AR e 25 i L s B PR X
2R G 51 i i, SO SCHES T SHY Bk IR ik , AT IR A MIBIESY , 2 — 20 R B REAE T T
BHALAL, AT RE A I PRIGEERE (3R 7 SR b U
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