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SIRS HIML ¥ sE -EFEEMMMP -9 /K TR EH B ZER(P>0.05),{BHHE T EMH (P #4<0.01),CPR §
1AM 43.9%(36/82 DM BE K R M EIE MEBEABF MY P EBEKTHES T TREEARE
(P<C0.05), A MK sE EHREM MMP -9 KFILHBER(P>0.05). CPR GRT-BEMIME sE -2 &
EMMMP-9 KFRBES THFERE (P H<0.0D) HBAM M sP - B EKFLHPELE R P<0.05),
£ SIRSE CPR /5 —H# WA IERF RER P X B/E LTI B M ; MK sP - B R Kol & B il
MBS BRE,MOK sE EHEEM MMP -9 KFAfEHB T CPR J5 1 B BT B9 H,
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Clinical significance of soluble selectins and matrix metalloproteinases — 9 in patients after successful
cardiopulmonary resuscitation LI Pei - jie * , YANG Xiao — hua, ZHANG Li - ping, CAO Wen, QIN

Jing, YAQ Wei. * Second Affiliated Hospital of Lanzhou Medical College, Lanzhou Emergency Center of
Gansu Province, Lanzhou 730030, Gansu, China

[Abstract] Objective To investigate whether patients after successful cardiopulmonary resuscitation
(CPR) exist elevated levels of soluble P - and E - selectin (sP - selectin, sE - selectin), matrix
metalloproteinases — 9(MMP - 9) and to evaluate the clinical significance of changes in these cytokine levels.
Methods Plasma levels of sP —and sE —selectin, MMP - 9 of 82 patients who survived >>48 hours after CPR
were determined on the second day after successful CPR. They were classified into different groups according
to whether causing systemic inflammatory response syndrome (SIRS) and developing sepsis. Sixty — five
non - critically ill patients were served as control group. Results Incidence of SIRS was 68. 3% (56/82
cases) after successful CPR. Plasma levels of sP - selectin were higher in patients with SIRS compared with
those in patients without SIRS or control group(all P<{0.01). Plasma levels of sE - selectin and MMP - §
were not significantly different between patients with SIRS and without SIRS(all P>>0.05), but were higher
in both patient groups than those in the control grouptall P<C0.01). 43. 9% of the patients developed sepsis
within 1 week after CPR. Plasma levels of sP -selectin were higher in patients developing sepsis than those in
patients without sepsis (P <(0.05), but plasma levels of sE - selectin and MMP - 9 were not significantly
different between two groups (all P>>0.05). Plasma levels of sE - selectin and MMP - 9 were higher in
nonsurvivors than those in survivors (both P<(0.01), but plasma levels of sP -selectin were not significantly
different between two groups (all P>>0. 05). Conclusion SIRS is a frequent but unspecific finding after CPR
with only minor impact on outcome. Determination of sP - and sE - selectin, MMP - 9 early after CPR might
help to identify patients at a high risk for sepsis or an adverse. respectively.

[Key words] cardiopulmonary resuscitation; matrix metalloproteinases — 9; soluble P - selectin;
soluble E - selectin
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EREFRESBEHE-IMMP-ORNMSHAR
RENH4E T P9 HFT B 40 M RE R 3R g 2R
HERER T . AMENENET THCPR ERTH
& SIRS 4% BESHAABHEERR
EFLBEAMYE S CPR WA BHERER R
MMP -9 WS B M-BEENE R EEXLT
KZAESIRSWEER? UAHEKEERATEZELY
FHER R ? A, FATESE 2001 421 H—2003
F12 HCPR EHEE 48 h M L 82 BB FEHIT T
R MEWT .
1 BME5HE
1.1 .82 FlBEFFE 70 4, & 12 #; F #
23~75 %, ¥ 48+ 19 ¥ ; & LR BE (AMD
54 B, 7 E 20 B, Pk BLO AL 6 51, A ML
2B LB ENEERMECAR L ANE
&Y SME K FEARK CPR /G 48 h )RFET-H By
BRI XF BB 4H 65 Fl o0 B & M R AR A faE B O8O
MERERESE. A EEIERTHRKRSE N
CAZFFiHER A G X (ALS AT E] § E/EFK
& (ROSCORTH) .CPR #ilH]'® LR £# 57 &.CPR
& B % 89 ML FLBR (LA) K .CA Z RE Mt AR Bt
., EREMREHFHCFO TS - A8HEK
(PaO,/FiO,) . MLALEF (Cr)#1 LA K. M I EZS
Yt BB R G B SIRS, R AR et
WA R4% 1 (SAPS 1) ERRMEBREFTIBTES REK
(SOFA) Kk #E TR BB ITH R4 (LOD) IF4r :1E
A HIWr 2 35 E T RERE RS 45 & 1E (MODS W 5 4R . 12
& CPR1 ARG REMEIERH K AR LRI
BOE S R ET R RS TS .
1.2 2R dE.
1.2.1 SIRS i2WrirE: OB >38 Ca{ <36 C;

@ L% >90 K /min; @ H KL THE>12X10°/L 5
FH<4X10°/L, R R i >o0. 10; HET A &
TR S ML AR A A 1) Y9 A7 WUAGE <, O R A5 47
FEMH. 76 2 skl & HW 7 SIRS,

1.2.2 MBELWHRE:OFLESIRS;QFFEM
MiFFERIMNKBRKE-ZER-MBY H 0B
M 4B, [F] B A R R AR IR

1.3 BAREREN L - HRAYH T CPR 5K
B B 8~10 Bt RE R # KL, B MR E T &K
B8N 15% B K HER (EDTA)O. 84 ml B9iRE K
HL&E, L 3 000 r/ min BB, W HFAE-70 C
KA . FIEEER S R B R vE (ELISAD € Bl 2
MRFAEEP-EBREME -EERGP -EEEMN
sE - T £, X7 & i B # F| Bender Med system
Diagnosis GMBH 72 G 42 4 ) ; & F 3¢ L Big B 52 BE TR
&M MMP - 9GRA5F & i % E R&D System 2
AR . AEREHE 2 0, RN - FE{E
AT 44,

1.4 Bit#ah-MAEREHSUHH RS
GEDRRBEHESHARNAMBEEEE &
o3 One ~ Way 471 B4 %R A X R3; tHR 4
Tk Fl Spearman’Rank ¢t 30, Br & ¥ A
SPSS10. 0 X HH#HITHIT L,

2 &% B

2.1 SIRS 53ESIRS 8% CPR AT E K Is KA
B H$.68.3%(56/82 BRI B H M CA R AF|
FREMRA BT EIN R ET SIRS, He 26 BIFF &
SIRS ¥ H 3 WiZWitRiE, 30 HIFF A SIRS 19 2 T
L WitRHE SIRS 53k SIRS @ 8% CPR MiXEE K
WRERENE 1ML 2. ElRKERS, K4 SIRS
B BERIANEES . ORR . CPHKER, HFE

& 1 CPR 5 SIRS 53 SIRS B ¥ CPR #AXFE ML
Tab.1 Comparison of indexes related to CPR bhetween SIRS and non - SIRS patients after CPR

Y CEWY  LERLE O BHHELSE ALS HI4) ROSCHY HBLRESAE CPRUZAMIAMAKT AMIEZ4ZE
AR - _ - -
CIMEG: TSI ¢ (G790 NG [¢7P) (zts.min) (z+5,min) (zts,mg) (z+s,mmol/L) Bl (%)
SIRS 4 56 34(60.7) 16(28.6) 6(10.7) 3L2 18£6 614 9.3%£2.0 38(67.9)
{ESIRS 4 26 16(61.5) 7026.9) 3(11.5) 441 1716 513 9.1%£2.5 16(61.5)
% 2 CPR 5 SIRS 54ESIRS BEGEEREER (£
Tab. 2 Comparison of clinical indexes between SIRS and non - SIRS patients after CPR (x=+s)
e BRI i L THHKE HAMKT PLWESEHE SOFAZ4  SAPSIg4  LODic4
A7 , EE
) (x102/L) () (K /min) (mm Hg) (mmol/L) @ “H ¢i3) €3]
SIRS A 56 13.14+4.5 38.540.3*% 113425* 65.74+7. 54 2.3t1.5 259+ 58 942 1212 54110 941
FSIRS A 26 13.6%3.7 36.740.3 89114 78.618.0 2.1£1.3 237465 101 1311 57+ 7 9t2

i : 53k SIRS A% . * P<<0.001,AP<C0.05;1 mm Hg=0.133 kPa
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2.2 CPR 5 SIRS 53E SIRS BE ML ¥ sP -i%& £
£ .sE-%BEE . MMP - 9 KFH L .CPR 5 R &
SIRS #y B #F M3 sP - % F £ /K FH B S FIE SIRS
B R TER A (P $#<<0.01), HAT 4 5 3k SIRS
BT BB ER(P>>0.05), AN SIRS H 53k
SIRS #HM ¥ sE - ZEEM MMP -9 kTR ITHE
EF (P>0.05), {HEHI X E F XA (P ¥<0. 01,
03 3.

3 CPR J5SIRS 54F SIRS BE M3 sP EFE.
sE - FFHF0 MMP - 9 KEEEE G+s)

Tab.3 Comparison of sP — selectin,sE —selectin
and MMP - 9 ievels between SIRS and non - SIRS

ML 47 2 SR 48 3] 32 B Bk B2 AE A9 3R] O (3£ 10d.
SIRS #H 48.2%(27/56 ) 5 3k SIRS 4 34.6%
(9/26 BDOMERIEM R ERTHE ZE R (P<0.05),
£ R £ ML 45 A< B [F] 25 12 & 89 SAPS 1, SOAF K&
LOD 4 B /R M FEAE4H SAPS 1 \LOD i+4 B &
= FIEM B AR AR (P 1 <0.°05) , (HFH A &y SOFA it
S ¥R (P>0. 05) . [FIRT, BEBEAE LA ALK sP -3 #
EAKTFHESTIEMEEHARSE (P<<0.05),F4A
MsE -EFFEAMMMP -0 K FH LB EHES
(P $#>>0.05), WLF 4.

2.4 % sP-%FE.sE -%FE . MMP - 9 k¥
HCPRMXTERERTEMZR (LK 5 MK
sP - HFE /KT 5 ML (CoOA CPR #i 6] § LB

patients after CPR(x=+s) ng/L
MY PIHBD SP-EEE SE-AEE  MMP-9 MEHZYE SR &2 B IEAMX G =0 561,
SIRS 4 56 261.84197.6%% 102.7448.1%  27.5+4.1% P<C0.001; »2 = 0. 538, P <C0.001), MMP - 9 #1
JESIRS 4 26 110.2+ 87.5 98.6+47.5%  26.3+5.0% . = -0
pofic bl 65 113.2%+ 84.0 53.31+17.2 16.4%3.4 sE-RERSFPHA LA K ¥ IR 2 B B OE AR

I : 59k SIRS @ H 2 . % P<<0. 01; 5% B4 H 3t . P<<0. 01
2.3 CPR EMEESIEMBAERSE 3 RIS R
K sP-EFER.SE-EFEE.MMP - 9 KFH.%:.
43.9% (36/82 fDFECPR 5 1 AN KB A E,

(r*=0. 525, P<0.001;72=0. 604, P<C0. 001) ,

2.5 % sP-%FE .sE -%FE . MMP -9 K
E3Mita5PER<K(REK6):SIRSAF
40%)],.3ESIRSHF 176 THtn A K EF1~23d

4 CPRERBELASFRTES 3 M) RMIE sP EFFK SE KFR MMP - 9 KELEREGEs)
Tab.4 Comparison of three type of scores and plasma sP - selectin,sE - selectin, MMP - 9 between sepsis group
and non - sepsis group after CPR(x=+s)

A5 BB AFD SAPSI (4) SOFA(4}) LOD(4}) sP~E# & (pg/L)  sE -%EEE (ug/L) MMP - 9(pg/L)
MeEREA 36 60+ 94 1442 10424 346.91206.54 109.5+52. 4 25.6+3.4
ek FEREA 46 5247 1441 8+1 158. 0+ 156. 4 98.1458. 7 23.14+4.7

. 5EMFEALE . AP<0.05
&S MR sPEER SE-EFR MMP -9 kFE CPR HXEBRRIGKRTRIIXR

Tab. 5 Relation of sP - selectin,sE - selectin, MMP - 9 and indexes related to CPR as well as clinical indexes

1ei7 sP R MMP -9 sE B R
rt {f PHE r* 8 PfE rt {f P{H

ALS [E]#Y 0. 047 >0.05 0. 041 >0. 05 0. 038 >0.05
ROSC Hf[g] 0.012 >0.05 0. 009 >0. 05 0.014 >0.05
BERESHE 0.015 >0.05 0.018 >0.05 0.016 >0.05
CPR 5 BIZI LA 7K 0.012 >0.05 0.014 >0. 05 0.011 >0.05
=E:1): 82 k4 0. 009 >0.05 0. 006 =>0. 05 0.017 >>0.05
T34 Bh bk 0.079 >0.05 0. 062 >0. 05 0.078 >0.05
FA# LA KP 0. 047 >0.05 0.525 <Z0. 001 0. 604 <Z0. 001
i hn 254 8 550 0.538 <0, 001 0. 050 0. 05 0. 049 >0.05
I Cr : 0.561 <Z0. 001 0. 047 0. 05 0.053 0. 05
PaO,/FiO, 0. 035 >0. 05 0. 043 0. 05 0.021 >0.05
HLAR I < e ] 0. 001 >0.05 0. 009 >0. 05 0.013 >0.05
SAPS I 843 0.416 >0.05 0. 372 >0.05 0. 029 =>0.05
SOFA it 4+ 0. 064 >0.05 0. 058 0. 05 0. 258 =>0.05
LOD ig4r 0. 094 >0.05 0. 087 =0, 05 0. 073 >0, 05

F6 M3EsP-HEFRSE-ZEERRMMP-9IKERIHIZHEFMEHERGES

Tab. 6 Relation of sP - selectin,sE - selectin,MMP - 9,three type of scores and prognosis (x +5)

AR FIE(HD SAPSIE (%) SOFA(4) LOD(4) sPE# R (pg/L)  sE-ZEBE (ug/L) MMP - 9(ug/L)
FETE 57 65194 16+ 24 11+14 356.1+198.0 149. 4457, 94 30.4+3.24
A 25 5216 13+1 8+2 216.44167.1 98. 04-53. 4 25.1+4.0

E SHFEHALR AP<0.05
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5 g BRI T35 5 MODS, 4 B8 T 0 J1 58, 2 i
FEFHi 2. 7£ CPR B HIET: B W M3 SE -
EERMMMP -9 KPEFSTHFERE P B
0.01), . #b, FET- 20 # SAPS 1 .SOFA.LOD it 4}
FHESTHEFEMHP #5<0.01), HFH AR I K
sP R FEEKFILHEERP>0.05), :
K © B

PR EE—FETE T P B 40 M 5 W /Mg
M/MAR o -SRI RIFERT 22 7. EF 3 MBE. Hd W
BB NS RBEEFIAR: 5 —FH
AE L BIETFHREBUBEBERER. B P -®EE,
LR M/ MRA N AR A RE P R EEHIE
/MR P AR T Fr e RIE P -EHE.H
It P —3% % T W] 1 /N RN PN B 40 B TE TR B AR
R, P BEEAEATERE PR 4. R
M MRS P EEESRBE SIS G
0 M B O T BER S , AT A 5 A kL 40 Bl - B2
240 J A 0 B L /)N AR BT o TE PN R A B S LR
% I A% . 4R )7 4 B B R BUS TT R RIS TR 4
MRE, AFE R, &R 6kl E R AR
R RN K AR EEE T, 5P -3%H
EARL E-SEEEXFFETH R AKREZTN
MMEHN, ZRHEREEFTT RS, B EgEE
HREBTPIEEE. FHRIAAE-ERBEES
von Willerbrand FH-FH RSB MRS, BB E KM
M E SRR, MMP -9 £ i ok i
MERARST N, EEBEABREPTY THER
KHEE. S 5 BHEAARIERTZREEZEY RS
N,V MR AN EEE R T
MMP - 9 ik 87 B 8% hn, MMP ~ 9 8 IR i 4 3 5
AR, {5 R M 0 AT I T B 2 R B R T 4R,
TEH MBI R CBIER 0,

ARER R0, P R Uy IR 5T L 1 15 % T {8 AR AE 40
MEE, “ERXBABREF. 2B B T%4%
T, T S8 SIRS.E % MODS &4, Frik
ABFFRIEEL,CA B& M) CPR [ H M sP %+
RSE-AEEHENIS, HAKEM SIRS R &£
FCD HXTF CPR MK MMP - 9 B3 {k ik i
B, B R B i — BB AT CPR J&§ SIRS 1y
REFEMMIEK sP -EHEE.SE EBFEEK MMP -9
BHERE I FRITH 5 SIRS B IE AT G
B R,

HAERMRERE R 68.3%(56/82 i) )\ CA

% A B K 4 I FR A i B[R] 9 R A& SIRS, X B CPR
B H BB EN SIRS REER, HRFEEMNR SIRS
539k SIRS #.# CPR 51 A/ L LA 7K-FAHIE, B
SIRS #yk £ 5 & CPR HH A B %, R SIRS
£ CPR J§ —Fri MR FER Y, ES CPR #i
IF] &y fpie XL 72 FBE A Bt F2 JE 56, R 9 CPR AR A A 21
FREEMARAREEM SIRS fCEFEE.

HE AP RE R ER CPR 5K H SIRS &%
By M1 3% sP %K /KT K (261. 8+-197. 6)pg/L, B
7% F3E SIRS B # (110. 2+87. 5)pg/L FIXT A
(113. 2+84. 0 pg/L,P ¥9<C0.01), RE MK sP -k
EE/KFS5M Cr #3681 Cr K76 SIRS H543E
SIRS BEEF LB ER, #2/7R CPR Jg i Il
sP & E/K T 5 CPR #[HE CPR [GHI#E K #
FIE. E,.CPRJGK HAMIE sP £ FEE KT
Al Bt 5 SIRS & 3, M 3E CPR & B A % .
i T SIRS ## &4 SIRS B F TEFR A1 M
IMEZYRIT 3K sP SR B R K FSMEMEZ
VT B REE R, AU, MEMELSY R T HE
GlAEMIE sP EFERKFHE MM AFIEL. HM¥E
sP & KK FALARR,CPR Gk H I3 sE -i%
HEMMMP -9 TitE%ESIRS BELTREI
SIRS B & MBS FXHEHANSEH sE EEE
958 (102. 7448, 1)pg/L ., (98. 6447. 5) pg/L L
(53.3+17.2)pg/L, P ¥<C0.01; MMP - 9 451 A
(27.5+4. 1) pg/L. (26.3+5.0) pg/L H. (16. 4+
3. Dpg/L,P #<0.01. 5| \FZEWE sE EE
T MMP -9 54 X%/ LA K¥EH%E,{HS5 CPR
fE R 2B ML LA 7K FEAH 3¢, R 8] ROSC J5 A i #t
JREIASEREER sE EEEM MMP - 9 K F ¥
= EE .

A, AR AL SIRS, ML ¥ sP % FEE.
sE % E K MMP - 9 K F 5 M F E M i J5 1 56
AT TIRIT, FREB,FHR SIRS B EHRFE
FREBAAEHE; 5RA4E SIRSHEEHE,
K SIRS {8 & T E B A B oy ML hn K 254/
BRI PLEES, B T KEVBE S BLER
AH G il A% & B 388 B, T 38 A7 & 0 Do K 254 Y
EHHBMSAEREE, XIHEF L SIRSHEE
MBREREZAMESTFRRE SIRSHESE., BR
MEBERBEILTCHEERE, HEH T KR SIRS
WRESBEMTFEIMEXXE, SZHR.E
CPRIG 1 AN REMEEMERSE, HILK sP -i£&
RKPHERTREEMEEANRE B, EFE
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BEMIE sP HBRKTHEEEMNST SIRSHE
e K S 4 B R T 0 B B A A I AR R IR R At — P
BFRAUESE. B, AR &R B/RMEK sE £FERM
MMP - 9 7K ¥ 5 % 4 SIRS B¢ Mk B AEAH 55, (B0 3%
sE R EM MMP -9 KT TAHBEST T 7
WAL EREX CPR MBS M E —<E MHE.
BZ AR RITHBERGUEMTIREREAR
—E @10 JESET SIRS & CPR 5—FH WAy dESE
RV, REEMETR T B 7E CPR B R AR 4 Mk
FIEM R MK sP -k B B KTFE K £ SIRS
HEBEEDERS, TREEN — LR 83
R A MR A fE R LK sE BB EF MMP - 9
KR BE TR 8 % CPR FEA B WS HEHE.
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