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[Abstract] Objective To investigate the mechanism of pentraxin-3 (PTX-3) in pathogenesis of cerebral vaso-
spasm (CVS) after subarachnoid hemorrhage (SAH). Methods The levels of white blood cell (WBC), neutrophil
percentage (NE%) and PTX-3 in cerebrospinal fluid (CSF) and peripheral blood from SAH patients and healthy
WBC and NE% levels of peripheral blood and CSF in SAH group were
significantly higher than healthy controls (P<C0.01,P<C0.05). Serum and CSF PTX-3 levels in SAH group were
significantly higher than healthy controls (P<C0.01,P<C0. 05). CSF levels of WBC, NE% and PTX-3 in SAH pa-
tients with CVS were higher than SAH patients without CVS (P<C0. 05), but the difference of serum PTX-3 level
was not significant (P>>0.05). On 1, 2, 3, 5 and 7 days after SAH., CSF and peripheral blood levels of WBC.,
NE% and PTX-3 in patients with CVS were significantly higher than healthy controls (P<C0. 01). Conclusion The

subjects were detected respectively. Results

pathogenesis of CVS might be with high level systemic and local inflammatory response in SAH patients. High level
of PTX-3 in CSF might mediate the onset of CVS by inducing local inflammatory reaction. The occurrence of CVS
could be dependent on the persistence of highly intensive inflammatory response, of which PTX-3 might be the key
mediating molecule.

cerebral vasospasm; pathogenesis

[Key words] pentraxin-3; subarachnoid hemorrhage;

I}

I i 7 2 2R (CVS) 2 ik ) B it It (SAHD J5 — Ff i WL
IR AE 2 W T R oP B B bk R 2 Bk A 0 5 FOR AT
CVS (1 &4 5 8l ik 9 i 24 % VI A 26, B U0 F S0 495 M 453 15
Jat . CVS g1 i 4k v 5 55000 i 2 il 2k A B8 RS BT 3
5073, IF 2 i SAH BEBE AMEMEER R, IR
JEE A LAA 100 5 A CVS JET- 8 ™ |85k . i T a7

* BEEMELTHARREESEH (2011022400, &

CVS 1 3% F w3 80 7 26500 . e 5840 W] CVS iy % 4
BLH L BB T 22 A e 10 B s R A
AWM R RAE SN SAH J5 K4 CVS 1Y H B
TREEAE L HCAE B R e 78 1 B b R R R R R ME Y. A
1M F AT T RAES 5 CVS MHLHI AW JLHE. 25K
iE A0SR A 4 AE T CVS S A v i 45 J1 i o B 0. A F 5 A

BIL{E#E . E-mail. zhengweidr@ yahoo. cn,



. 2354 -

B EF 5K 201369 A% 1054 18

Lab Med Clin, September 2013, Vol. 10, No. 18

SAH Jg CVS ¥ B R4 . REME 2 5 KR & 9 4E (1 )
AL U R TR W D AR AR B I R
H-3(PTX-3) M A8tk ol LU VR AR SAH J5 &4k CVS iy
B, HETT S CVS (12 W IR YT SR AR 1) 2 18 70 S8 S04k 4%

1 #R5HE

1.1 —%ekt 3E# 2010 4F 11 H £ 2012 4F 1 ALHEKX
MERERZ AN Z 2R X SAH B4k 60 i, 27 4.4
33 46, P AE IS (55. 77410, 72) %, Hvh CVS 41 30 ], A =
2R 30 il AL B E - AR B M I 1 5 L CT A/ Bk
MRI %5 FARUEHE 2 Wi AF & 2 B 50 4 OO I 45 2 W0 8 1
MG 4r 25 (1995) ) SAH 2 Wi AR e, HEBR A BT 530 .
WE PRI T R L R BRI 8 SR ORI LR 2
T e % B4 2 60 i), 55 29 4, £ 31 fl, P AR #E (47, 00 &=
6.42) % 35 g [5) 1 fekt B 1A A 5 B AL A, BT T L Ty L i | o
B B At AR O 46 AR 249 7 1E 525 35 [ N L JFHEBRJFFE LB E Y
3 W5 o i I A A

1.2 ik

1.2.1 FEMNHSEN 40405 K AL (32 E Beckman
coulter A #]) . PTX-3 i 7 & (b 5t Z i B A= A BR 28 HDD

1.2.2 ARASCRAESIRAREI I O 580 42 (SAH 4170 {gk B
MR AEIE 12 h LB 2050 F 58 1.2.3.5.7 Kl B ik i
AT M A 28 ) B RO B V8. 0 R4 3 mL ot B # bk il F0 3
mlL Z, "0 2, 4 (EDTA-K,) Hr#E# kil . 3 mL EDTA-
K, e bk 1 W ] 3% [ Beckman coulter 4 I 40 9 46 I X 46
. TehiEERR kI 1 h NES.C (3 000 r/min, 10 min) §il1 4 |2
ML & F —70 CURFRAA R A T vy PTX-3 /K F K .
I 2 ) A A I % 5 mL, 2 mL R T 5 A8 T RO
M3 mL KER 1 h NEL (3000 r/min, 10 min) g H FiE . &
F—70 CrkFAFR A T R il PTX-3 7KF A .

1.3 Sl oy A SPSSI7. 0 S8 il 5 fF fu ik 47 B4 Ak 2
BB UL 7 s R R c MR BAT R0, IP<
0.05 AZERAFHITFEX,

2 & ®

2.1 SAH £ Flfd FE %t B84 A SAH 26 40 A o A 40 i
(WBC) . Hh ki 40 i & 43 He (NE %) 1 isi % W (CSF) h WBC,
LA EL 5 B A 2 R B A ST B L (P<
0.01), WL2& 1. SAH 2 i 37 s H v o PTX-3 L5 fad B xof i 44
Fo# 25 S HA G812 3 X (P<<0. 01, P<C0.05), LA 1,

*1 WAHSNEM WBCNEY # CSF ft WBC, & % 4 B H i L 88 (T £ )

S J i CSF
21 51
WBC(X10°/L) NE% (%) WBC(X10?/L) LA AR
fee B X R 4 6.1341.07 61.35+5.15 7.0045. 00 5.2045. 00
SAH 41 14.34+4.99% 84.7549. 467 458.394376.59* 75.114+12.72*

e 5 il R IR L #,  P<<0. 01, * P<C0. 05,

14 * o %
W

=)

PTX-3 (ng/mL)

o N A o ©

[ 3: 3oE: SAH 4B
s S {E EE X B4 H %, ¢ P<<0. 01, * P<<0.05,
B 1 4HEPTX-3kKTEHLLEE

2.2 SAH BHREEMEREEMANE SAH B & EEAIME
I WBC fl NE% 5 R B4 M, 2 7 L4 i %8 X (P>
0.05) . M1 .SAH & $2254] CSF  WBC #1 CSF £ 4~ # 4
Mg S AR A M L, 22 5 B G2 3 L (P<C0. 05), WL 3%
2. SAH B3 CVS AT PTX-3 §REEHMIL, 27 L5
IR L (P>0.05), 52 A& .SAH 4 CVS 4 CSF PTX-
3T HREAEMMIL, 225 AA R E L (P<0.0D), L
%3,

*2 WANMNEML WBC.NEY% 1 CSF ff WBC. &M LM EAILL 8 (71 )

S A il CSF
21 51
WBC(X10°/L) NE % (%) WBC(X10°/L) LA A A
CcvVSsS 4 14.84+5. 554 82.91413. 954 557.22+186.05" 76.80410. 30
KpEasg 13.5543.92 84.79411. 70 411. 86134, 94 62.50423.63

T 5 AR AR . A P>0. 05, % P<<0. 05,

®3 WAMEM CSF A PTX-3 KF K (T+s,ng/mL)

44 53] % PTX-3 CSF PTX-3
CVS 41 4.2741.834 21.64412.99* *
AN 3.94+2.03 10.09+6. 19

W HAREEA K. AP >0.05, " P<<0.01,

2.3 SAH BEBRZEMAKIEWRISLE  SAH BE REL S
JE il NE% #1 CSF Z % 41 UK 748 1.2.3.5.7 d 5 fd e X
BAM, 2R G5 IT¥%E L(P<0.0D), WLE 2, SAH &
FHoRZE A AMA i A CSF WBC /K78 1.2.3.5.7 d 5 g FEX} e
MM . 2R EA R ITEE L (P<<0.01), ILE 3. SAH ##&
FRZE YL M VG AN A B PTX-3 K AE 1.2.3.5.7 d 5 X B4



B EF 5K 201369 A% 1054 182

Lab Med Clin, September 2013, Vol. 10, No. 18 e 2355 -

tb, 253 BHA G 2F i L (P<<0.0D), LA 4,
@ $hE mNEY

*K

*k
*k

WCSFEMZAA
Aase

fERxIEE 1d 2d 3d 5d 7d
T 5 X BRZH L3, © * P<<0. 01,
B 2 SAH BHEZEMSNE M NEYF CSF i &4~ 4% 40 B )
EE 12357 X5RMIBALRK

=
o
3
=)

s o
o o
° o

CSF WBC (x1¢°IL)
g
S

fRAxEE 1 d 2d 3d 5d 1d
I (D AN I WBC 28484k s (b) CSF o WBC 25481k s 15 fit e
X HEZH B A, © * P<<0. 01,
B 3 SAH £&EZEASNAE M WBC F1 CSF WBC
KEEE 1.2.35.7 REBRERITBALE

REMEE 14 2d 3d 5d  1d

(a) - (b)

6 18 -

5 % 1
- Ee E= =14 -
E, E by
2 2!2 +*
23 910 =
= =8
= =
£, £
5
g, 4

2
o 0

FRREAE 1d 2d 3d 5d 1d
I () L3 PTX-3 /K F-3h & 454k ; (b) CSF PTX-3 /K- 451k 5
SR B AL LB, - P<<0. 01,
4 SAH EFEEFHMBEMME R PTX-3 KF
EE 12357 RERRYBALLR

REHEE 14 2d 3d 5d  1d

3 it i

CVS J& SAH B3 % W I & 5E &/ % m ik 30% ~
90 %, th it B EBUE BN EEFIE, HEixT CVSI &L
ML R 7540 B . A WF 9T R, RAEFE SAH JG CVS i &
R EEEM. R, X T HANS CVS &4 1 2 A
W A I B U B = AR R M AR AR A PEAG CVS &R iR
W SRR AR

RAESE 8 ELAT L5 5 G005 PR 412U 455 TR 19 B 4
BL o SAEAE N —Fh B ZHLE S5 T Il 8 Bms 1Y & A OF Bl
— AT R FE B TR & . ARG 4 R R, SAH B AN I
WBC.NE % Fl i 4 % o WBC. £ #% 41 I FUK - 35 1 & T
RS B4, 22 3 B ST B L (P<<0. 05) .3 /8 SAH B ¥
FAEA G AR RAE . LT REHLE Y - SAH J5 i 41 2152 2, )L
A% Tob M 0 245 [ e i 22 45 43 W 38 n o AR 0 WBC 3% b, 51k K
ey SR L 5 R G L A R A i S R R R A i g 5 B
SOTOE PR 3% 2 I R B L O A R R . oAb AR SR
PE—25 R SAH B ML AU G R PTX-3 K78 8 35
TR X B AL (P<C0. 05) , i — 25 BB SAH B 3 ALK & 5E R
&5 PTX-3 UM L.

RIFFREER B R .CVS B HNA I WBC A1 NEY /K F 5
REEZEHM L, ZF LG EE L (P>0.05), H15KEMN
A2 E R WBC M Z A A EOK T3 B | FoARESE
4, RS EE X (P<0.05), IRz, 7% T
CVS By KLl o n] G & 4 % mE/E M . PTX-3 J&in & B
P — i 4 P A A2 40 5 8 Bl B AL L P R A i R Y
WBC A 5 AR 41 f 0 ~F- 18 L2045 7 Bk 8 2 48 Jm 36 7 26 L Bk
SRR AEARZS I PTX-3 3 AJ 58 33 42 fff #M A 5 7 Clq Fil
C3b ST AN MRS 4 TG AL AMA R GEAE A TR 50 1Y
SR 43, FLKOF- 1 T v 5 A B 3 R A U4 40 R )
MK, ARG RE R, CVS BHE MG PTX-3 KTF5kEE
AMI . EZR G FE L (P>0.05) ., S5Z MK KE RS
PTX-3 K& @ T AREEM . FBHE %8 L (P<0.
05). HiUL#ER,.PTX-3 ol SR/ RIESEH CVS K&
A IEHEOT PTX-3 16 41 40 b 3 323k, {5 76 32 M 4
PRI 10 o 384 B S T T AT L AR SO 8 i A PTX-3 7K
SR DA Sy 52 e i S 8 A6 RE IR A A 1 PEAS CVS & A= i) B AR AR
HEY. PTX3 @S 5RAEMANF SAH J5 CVS 4L 7T fig
ARG R E R TR A s B AN i S
B2 7 B 5 2 3, B TP B2 0 AN AR R kL A i 4 6 PTX-3
W I 7 e — R A I I M RO L s R WBC 7E B 45 )R 8 5%
£, 625 CVS M &AM, (AN, B2 g A S
WAl % W A S R A B PTX-3 B9 B o™ . e, 78
PTX-3 MR CVS %Ak 2 [a) B RE A7 78 1E B 1 1 A A X,
W Ah . PTX-3 38 7T dy I 45 P4 Bz 40 i A S5 g 200 i 25 75 E3 40 i A
F-6 ST A LAY DA N B AN AN TR R R
RAMEA B, A SCIE 2, SAH 5 CVS # & 4k 7l BB IF &2
PTX-3 Fl WBC X T 4 AiE I s K AE Y 45

AHFIE LS R — 2 BoR . CVS B 4hJE i WBC 1 NE%
RIS 1 KIF TR 48 3 Rikmig 8 EH T R 5
ST . 225 B G 2% 8 X (P<<0.05), HILiR,
CVS By R A ARH T 28 LA 3 30 8 RE I Rp 82 AE . oW
B2, CVS (B I A B W PTX-3 /K5 WBC 541
[ (72 A a3, e ik — B 4R 7R L PTX-3 7] A IE J& /0 5 o5 3 27
RAE T LA7TE ) BN 5 F o

25 LR  SAH FR 35 ML AE7E 2 58 B 4 B R R 355 19 SR
Ho R RAES CVS & A& B YIARSE . 1 WA P w5 7K OF 1
PTX-3 7] Gt 11 J&: i o 3 [ 175 3 Jm 35 % 4iE 1 4 5 CVS ) & 4,
bR e CVS &4 5, B I3 A A i PTX-3 K7
P RF B2 T i T A E R 58 o 4 R SR I RIE ST 2 5 CVS 1Y
EH

&% ik

[1] Clark JF, Loftspring M, Wurster WL, et al. Chemical and
biochemical oxidations in spinal fluid after subarachnoid
hemorrhage[ J]. Front Biosci,2008,13(13) :1806-1812.

[2] Tjahjadi M,Konig R, Wirtz CR,et al. Cerebral vasospasm
and Health-Related quality of Life after subarachnoid
hemorrhage[ J]. World Neurosurg,2012(12):1034-1036.

[3] Zhang Y,Clark JF, Pyne-Geithman G, et al. Metallomics
study in CSF for putative biomarkers to( 4 %5 2358 1)



» 2358 -

B EF 5K 201369 A% 1054 18

Lab Med Clin, September 2013, Vol. 10, No. 18

MZWITE IRz — . ARV AKI B H A Cys C RV BE R
T HAUH UL HITE AKT K A o B2 o £ B o B /N 3R s R AR
o K Ho At s #R i #2 L Cys C B G NGAL [R5 W AKT 2 % 5
BAEA.

KIM-1 J& 32 30 il /N 45 0 5 40 M 3% 38 09 35 B 45+ J&
334 NG AR AEA M B A B L 7EIE R 1 E AR ILTEA
FIE AH R TE BN B B L N B A i P A 2
RERFRE. AR KIM-1 %3k 5 5 IER 2 R 80158 6 85
A BUA BF 5T AL 22 O A S S 30 B Bl W RS B 0T Y I IR BIE 5 R AR
TR Bz R BGRB8 . 76 2 B0 B B DL K 3 i
LAY v B A1 ZUR0 R KIM-1 7K SF- #0080 8 7 Bk KIM-1 K P
5 H 4120 KIM-1 3k K S — 800, 98 0 B At 5 48 19
AR &Y (i Cr . BUNL R NAG B JRME R EED I 2% . A
BE Ny 12 W S0 4 A SRR RS AR A B T R R T G
JrUE L AR SR R B AKT BB AR W KIM-1 7K S 45 3 il B
FUA B FETHE L ULHR K KIM-1 52 W7 AKT (9344547

ZE Lk, I35 NGAL, JR 8 NGAL F1 JR i KIM-1 7£
AKD B H R 35 T & A R W . B s gy
2 22 IR G 8 W B % 7 B Bt A 0 DA 2 A 2 W 1 BB
BB R BR A o BR 0 AR 52 DR A 0 77 12 EL A B R 1 I R vz
UK

2% 30k

(1] B2 B 20 3005 A0 OC A W 4m 35 4 0 OF 5% 3
[, o el 387 38 2% 5, 2010, 26 (8) : 1650-1653.

(2] B4 4/ 2B G iRl ] hE
FEIX BRI« B2 2 %l . 2010,12(9) :12-13.

[3] Ding H,He Y,Li K,et al. Urinary neutrophil gelatinase-
associated lipocalin (NGAL) is an early biomarker for re-
nal tubulointerstitial injury in IgA nephropathy[J]. Clin
Immunol,2007,123(2) :227-234.

[4] Michiko SW. Neutrophil gelatinase-associated lipocalin as
a biomarker of disease activity in pediatric lupus nephritis

[J]. Pediatr Nephrol,2008,23(3) :403-412.

[5] Mishra J, Ma Q,Prada A, et al. Identification of neutro-
phil gelatinase-associated lipocalin as a novel early urinary
biomarker for ischemic renal injury[J]. ] Am Soc Neph-
rol,2003,14(10) :2534-2543.

[6] Mishra J,Dent C,Tarabishi R,et al. Neutrophil elatinase-
associat-ed lipocalin(NGAL)as a biomarker for acute re-
nal injury after cardiac surgery[]J]. Lancet, 2005, 365
(9466) :1231-1238.

(7] ERE R, ZIEK .. 5. 7 NGAL f Cystatin C X} b
PR B s SR8 W i R CBIE SR LD . o [ AR BE 4, 2010,
13(8):810-812.

[8] Herget-Rosenthal S, Marggrat G, Husing J, et al. Early
detection of acute renal failure by serum cystatin C[J].
Kidney Int,2004.66(3):1115-1122.

[9] %, s ff, 3L . Mg EREAmREAMEF C 5
AR R R R MO LT ] b e A A A
2006,22(1):177-181.

[10] Ichimura T, Bonventre JV, Bailly V,et al. Kidney injury
molecule-1 (KIM-1), a putative epithelial cell adhesion
molecule containing a novel immunoglobulin domain, is
up-regulated in renal cells after injury[ J]. ] Biol Chem,
1998,273(7) :4135-4142.

[11] Han WK, Bailly V, Abichandani R, et al. Kidney injury
molecule-1 (KIM-1):a novel biomarker for human renal
proximal tubule injury[J]. Kidney Int,2002,62(1);237-
244.

[12] Han WK, Bonventre JV. Biologic markers for the early
detection of acute kidney injury[J]. Curr Opin Crit Care,
2004,10(6) :476-482.

[13] Hewitt SM, Dear J,Star RA. Discovery of protein biomar-
kers for renal diseases[J]. ] Am Soc Nephrol, 2004, 15
(7):1677-1689.

Clsc# H 1 :2013-01-03 &8 H 1 :2013-03-22)

CE$E% 2355 5O
predict cerebral vasospasm[]]. Metallomics,2010,2(9);
628-637.

[4] Vergouwen MD,Ilodigwe D, Macdonald RL. Cerebral in-
farction after subarachnoid hemorrhage contributes to
poor outcome by vasospasm-dependent and -independent
effects[ ] ]. Stroke,2011,42(4) :924-929.

[5] Shahlaie K, Keachie K, Hutchins IM, et al. Risk factors
for posttraumatic vasospasm|[]J]. J Neurosurg, 2011, 115
(3):602-611.

[6] Mecgirt MJ, Mavropoulos JC,Mcgirt LY ,et al. Leukocyto-
sis as an Independent risk factor for cerebral vasospasm
following aneurysmal subarachnoid hemorrhage [ J]. ]
Neurosurg,2003,98(6) :1222-1226.

L7 Rt SR . m /MR &5 C-Fo i 28 B K 1 20 J B9 1 IR
WA (A L) ], A6 38 B2 2 516 IR 5 2009, 6(4) : 260-261.

[8] Yano Y, Hatakeyama K. Inflammation and hypertension:
new clinical information on pentraxin-3 [ J ]. Anadolu
Kardiyol Derg,2012,12(4) :305-306.

[9] Zanier ER, Brandi G, Peri G, et al. Cerebrospinal fluid
pentraxin 3 early after subarachnoid hemorrhage is asso-
ciated with vasospasm[]]. Intensive Care Med, 2011, 37
(2):302-309.

[10] Muller B, Peri G,Doni A, et al. Circulating levels of the
long pentraxin PTX3 correlate with severity of infection
in critically ill patients[J]. Crit Care Med, 2001,29(7):
1404-1407.

[11] Garlanda C, Bottazzi B, Moalli F, et al. Pentraxins and
atherosclerosis:the role of PTX3[]J]. Curr Pharm Des,
2011,17(1) :38-46.

(ks B #7.2012-12-12 &9 H #9.2013-02-12)





