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Abstract : Objective
(MMP-9) and procalcitonin (PCT) in viral intracranial infection. Methods

To discuss the diagnostic value of interleukin-33 (IL.-33) ,matrix metalloproteinase -9
The serum and cerebrospinal fluid
of the patients with viral intracranial infection and bacterial intracranial infection and uninfected patients were
collected (n=44 cases) ,which were divided into group A (viral intracranial infection) and group B (bacterial
intracranial infection) and group C (non-infection). Levels of 11.-33, MMP-9 and PCT in the serum and cere-
brospinal fluid were analyzed. Receiver operation characteristics (ROC) curve analysis was applied to measure
The levels of 1L-

33 in serum and cerebrospinal fluid of group A and group B were significantly higher than those of group C,

the diagnostic value of serum 11.-33, MMP-9 and PCT for viral intracranial infection. Results

and the differences were statistically significant (P<C0.05),and there was no significant difference between
11.-33 levelin serum and cerebrospinal fluid of group A and group B (P>>0.05). The serum and cerebrospinal
fluid level of PCT in group B was significantly higher than that of group C andgroup A,and the difference was
statistically significant (P<C0. 05). The level of PCT in serum of group A was significantly higher than that of
group C,and the difference was statistically significant (P<C0. 05), but there was no statistical differencein
PCT level between group Aand group C (P>>0.05). The levels of MMP-9 in serum and cerebrospinal fluid of
group A and group B were higher than those of group C,and the difference was statistically significant (P<C
0. 05) ,while there was no statistical difference between group A and group B (P>>0. 05). According to ROC
analysis,when the cut-off value of serum PCT in diagnosis of viral intracranial infection was 522. 981 ng/L,
the specificity was 0. 850, the sensitivity was 0. 909 and the area under curve was 0. 914. When the cut-off val-
ue of serum MMP-9 was 36. 803 pg/L,the specificity was 0. 600, the sensitivity was 0. 909 and the area under
curve was 0. 755. When the cut-off value of serum IL-33 was 819. 603 ng/L, the specificity was 1. 000, the sen-
sitivity was 0. 727 and the area under curve was 0. 755. Conclusion Patients with viral intracranial infection
had abnormal expression level of 11.-33,PCT and MMP-9 in serum and CSF. Combination of 11.-33,PCT and
MMP-9 could be applied to diagnose viral intracranial infection.

procalcitonin; intracranial infection

Key words: Interleukin-33; matrix metalloproteinase-9;

HORE R 28 R G0 T B R — ™ B A R M R
I I K2 W8 3 AR A 50 L I DR 22 300 il B A A B
Bk i s — B ook 2 Pk B 2 R L A R Y 4
SR R R i I ) SR AR L VR I A A e T
B ALY & o IE R SRR bR R AT 2 W R 12 T I
BRI ER A . BUA R IR 2 W AR HIRZ A
JE R EERE IR B AR E”  (H SR G, HL S
TR A8 o 76— % [5¢ JC V6 JF J 5 I 3 27 S A 1k 22 5+
s WA HE R W (PCR) 2 W & U R BT B A
S5 0 250 S AT REHEA TG I, L [ A A AR PH P AR
BRI A T A, A1 O 3 32 B 5 R AN B AR 47t A2 11
IREIAIZ W 55K . b T 35K B 19 55 38 =5 48 b ok 45 /i
PR 5 P SR g B AR B2 T A Al R AT o A T
B LT P gl A £-33(1L-33) 48 E H
fifi-9 (MMP-9) | [ £5 2 il (PCT) 4548 45 19 7K -, P4
HH G HE B 76 9 B 51 P S T 12 WA L B0 A DG Y
BWEWT .
1 #BR5HE
1.1 %k U4E 2015 4F 10 A & 2017 48 AT
IR I e R T IR B BR T T R BT R L I R XN
FEBEBE /T A48 5 N R I e BRI B2 52 12 WK 0 s 23 1k
Pt A TR CA 2D 40 TR P N R e (B 4 R R B e

BEC 41, 44 B, A A BE 11 ), F 35 F ik
(43.4+15.3) %  Hh B 2 ], & 9 ], BAHHEHE 13
BB (45,8415, 2) % . 55 8 il & 5 . C 4
B 20 ], P IAERS (48. 5414, 3) %, Hidh 5 11 44,
Lo, AB.C3HBERBZER LGt E X
(P>0.05), HA At

1.2 MRS e 2015 4F 10 J % 2017 4E 8 J
TE) 7R 48 v 1 e B IR 15 Bt BR VAR T 0 B BOR 7k I R
RANRBERE/ ) R 5 N IRBE B 2K i = B 45 4105 4]
TETC I A5 1T SR 2 I W 2. 0 mlL, [m) B 4l B ik if.
4 mL, B0 5 8 FIE W, —80 CIRAFEI . T1L-33,
MMP-9 . PCT ¥ J1 fifg 5k %o 2 W B ¢ ELISA) J5 ik 44
D, 45 IR & B Bio-swamp 24 Al 4 it

1.3 Siib2fhbE SR SPSS17. 0 B m k17583t
SEOHT AT RERILL T s FOR 4L HL AR O 254
BT TH BT R R B A () W TE SR m AL R A o
e AT R . ds T2 R # TAERRE i 2 (ROC i
) Al 1L-33 . PCT H1 MMP-9 X} 9% 75 1 fii P Jak 4 114
LW, YL P<<0.05 HESAHGIH¥E X,

2 &% S

2.1 i PCT.MMP-9.11.-33 /K FE L& A 411 B
Sl E I IS PCT.MMP-9 fil 1L-33 K FE¥HEF C



E AR I E ¥ 407 2019 4F 6 A % 40 %% 12 3 Int ] Lab Med.June 2019, Vol. 40,No. 12 e 1465 -

W, BB E X (P<<0.05), A 28 F 0I5
PCT f1 MMP-9 /KK F B4 . Z R A ST ¥E XL
(P<<0.05), {H A B W4l 1L-33 KFE 5, 22 % T
Bt E L (P>0.05), HMLFEL,

*1 3#AEEME PCT.MMP-9 F1 IL-33 7k

b (T4s)
25 n PCT(ng/L) MMP-9(pg/ L) 11-33(ng/L)
A4l 11 571.61£104. 95 48.63411.51 1023.91+£378. 31
B 13 2 317.89+1 878.82 116. 86412. 13 2 594, 074624, 97
Cc4 20 424, 534117, 34 33.78418. 64 670. 63103, 30

2.2 W PCT.MMP-9.1L-33 K F i B 4106
B PCT KEET ALAMCH. Z2RFHERIT¥EX
(P<C0.05),fH A 40 f1 C 4L/ i # i PCT /K22 57
TG E X (P>>0.05), A.B ¥4 0#H % MMP-9
MIL-33 KFPm T CH. ZRAGHITFE L (P
0.05) ,fH A B W4 R 2 7 LG it 2 L (P>0.05),

Wk 2,
x®2 ZHEBEEKRE R PCT.MMP-9 #0 11.-33
KELB (TEs)
215 PCT(ng/L) MMP-9(pg/L) 1L-33(ng/L)
AW 519.61+189. 81 54.88+7.28 900. 224+125. 94
B4l 1354.024527.45 56.80+£20.72 1 153.764587.56
CH 509. 45+169. 04 41.03420.63 663.66+162.59

1.0

522.981 (0.850, 0.909)

i
&
S AUC: 0.914
W
X =
o
o
o
o
o
T T T T T T
1.0 0.8 0.6 0.4 0.2 0.0
-4 RE

E 1 PCTiSHiRH MR AR ROC B4

2.3 PCT.MMP-9. 1L-33 K- Xk 1 1 /51 4 e
W B ROC 440 H7 - 25 4 B3 2 11 i PCT
() B 522. 981 ng/L i, X I 75 44 51 P S e 12
BT £ 4 S 3 O 0. 850, R AFJEE M 0. 909, ph & R 1 AL N
0.914. IfiF MMP-9 [ BI{H A 36. 803 pg/L. HAY
o B VP P R e 12 BT 9 4 S BE R 0. 600, R
0.909, fh<k F WA A 0. 755, I % 1L-33 A B
819. 603 ng/ L. HouH o B 45 /91 1A 8% 12 W 1Y s S
1.000, R f K 0. 727, fh £ F i B A 0. 755, W
Al 1~3.

=

819.603 (1.000, 0.727)

1
& g
w® AUC: 0.755

T T T T T T
1.0 0.8 0.6 04 0.2 0.0
-HRE

& 2 MMP-9 2 B % 55 14 il 9 B 89 ROC gh &

36.803 (0.600, 0.909)

AUC: 0.755

T T T T T T
10 08 06 0.4 02 0.0
-HRE

3 1L-33 2 Wi fm S 1M A B8 ROC Bk

3 i it

HRK R 2 R G B R LA B 1 Bk R SR
FEAE FUS W) kst BB Y I TS B R
X WERANKG G E EA MR TR, 25
v 2 2B B 0 5 5 o — O TG o P JER G 5 g B
F A DL A G e ol . 2ty Thl 40 40 i #
PE T kB 40 i CCTL 40 ) A 5 19— F G % % i
5, WG AL CTL %007 40 i AT DA R 495 #5005 45 8% e 1) pf
28 A LU T A0 A 2R S5 A PR A R AT L
f— & 500 B AR A, B0 e 4l il ] R
(DAMPs) i 18 42 I 26 48 & B0 Y — b 9 9 2 Al &
f, TL-33 & A AR Ok BT & B E A A R R R K
U, B U M S W 2 DAMPs A 5C 41 Ml K 5 i 42
1 B NN A3 fe P s CTL 4 il 17 4 )
i o J2 CTL 4B Az 1y 2 1 1 3% G0k K A 32 % o I
T T, TR BE CDS™ T 41 i A 3 4% 2% 405 41 i (NK
S A /4 B AURE VLA K i 988 YR B8 R - o CTNF-o0) il
THFE -y AFN-v) (1 53 W » AT A 3 G 08 3R 50 % 0 5
Mg B AR T OB i B9 TFN-y /] % & 1L-33 1Y
Tk,

WG B R, A g 1L-33 KPmE T CH. %
SAEGHFE L (P<0.05) H 5 B4 il 1L-33 /K
FH AL 22 R G X (P>>0. 05) 5 fiki 6 0K I 45



e 1466 - E PR 3 B 2 22 7% 2019 4F 6 F % 40 %45 12 #] Int ] Lab Med,June 2019, Vol. 40,No. 12

S5 M R RS A AL . b A SR A A R ) L 4
SURCR = TL-33 Jf s Gt e i R 7 g i 5
R 1 A2 1A (PRRs) M B A A - 8 5 3145 1 4 52 1
SR T T o 5 3 G 8 AT 1 50 T T O R

MMPs & — 41 G B fif 40 B 1 3 5T CECMD B 43 1
L E A 5 B MMP-9 J& MMPs 5% H A X 43
T fe K W I BE R R ECM Y 3 2R 4y
MMPs == 2 5258 16 2 40 an db i okz 4 i & i 55
Bz 40 M /0N S R 40 M L A A A it . Gl AR
KA IR . MMPs 25 7 i Py Jak e 1 i J5# 5 14 458
i AL oo MMP-9 W] fii 76 i i B B 04 i 38 0 i o &
AR L P S e ORI ot A VR M K Bk R 2k
RAEM ARG R HD Y . AR as Rt R L
B A 4R B AL I A A MMP-9 K, 4B
T C 4L, 3 W AE H AK i 28 2R G0 I e B It A o R <2
FN IR, A HIFE MMP-9 KK T B 44, {5 76 4 i
H W MMP-9 7K 22 S5 o 48 i 27 2 L (P>>0. 05) ,
5580 4 SCHRARE AS TS L 43 BT R RE 55 40 299 9] )
G S I 5 A5 R AN — , OB S HORR R AR A O

PCT J& 45 2 1 w40, B BRI 9 3 7 5% C 40
6 LA B it 0 70N B 1 A 2 D9 43 6 A0 B G 0 . B IE S
TE 4 By R SN« 8 512 A1 B JE 2 5 2000 R 1k N I
BETE. MEANGRERZET PCT =4 0y 1 2%
N F 2 — o 38 23 9 J5 A 96 43 F 4 X (PAMPs) , B
R B F . 51 P &R & PCT /K /9 5 3% 7 .
[ EsF AL A% 7 SH At SR A R e T A L A 45 o SR 1
T BT AR 5 3K B 7 L PAMPs ) 5 (1) R L B
gl PCT /KM Fhm . AR A 4/ B
HmE PCT K EFEm T CH.BAHN ST CH. . 257
G E L (P<<0.05), W PCT KF B 4H &
FTAHHCH. R AHGIH¥E X (P<0.05),A 4]
HBAWKRER LG IT¥E L (P>0.05), 5#5 7 3
HRAREAAF .

AFMTENRBAERIL-33 K EREZST C4. i1
B 11-33 25 7 /5 P4 s B P ek % A9 4 6 3 2 3k
B0 0 B M 0N R 2 T — e BB R L
520 B P R e S B R S . TE 4 A AN R N
KB W PCT 5 00T - 76 % ) 40 B B 5 1 ik g Oy
fEA —EME. MMP-9 X H W& — & 2 X,
EAE N B R G  R  HA FR . 55 4h, i T AR 5%
PRI PR A 5 A B [ B A 52 ke 4% 400 it IR 7 76
T 05 op i) A8 Ak R I A YR 9T I R B B A — R
FRpE .
4 & B

s 7 P PN R Y YRR A I R B R 133,
PCT Il MMP-9 JK-F- 344 B 8 55 % 454k . HL5 40 B

PRI A B AN TR BK A as AT 10L-33 . PCT
I MMP-9 7K 1] A S 0 850 4 A A A I 45 A - 35 B2
7 00 25 59032 W R A P R SRR

2%k

(1] RUCLBUEESF. M2 8 3 IMD. dbamt: AR T A !
Ji 4t ,2016:225-227.

[2] ZHOU J H,WANG Y N,CHANG Q Y,et al. Type III
interferons in viral infection and antiviral immunity[]].
Cell Physiol Biochem,2018,51(1).:173-185.

(3] ZRIERN, e, 4 05 AH E 4 A X 5 A8 L i [T . o
fE TR 2B BE ¥ . 2009,21(9) :566-568.

[4] BONILLA W V,FROHLICH A, SENN K, et al. The
alarmin interleukin-33 drives protective antiviral CD8 T
cell responses[ J],Science,2012,335(6071) :984-986.

[5] KIM A R,PARK J,KIM J H,et al. Herpes zoster DNA
vaccines with 11.-7 and 11.-33 molecular adjuvants elicit
protective T cell immunity[J]. Immune Netw, 2018, 18
(5) :e38.

[6] Z=BIAIRBEA, IR D% AR 33 SAIELT ] A il
2£,2008,28(2):137-139.

[7] KHABBAZI S, HASSANSHAHI M, HASSANSHAHI
A, et al. Opioids and matrix metalloproteinases: the in-
fluence of morphine on MMP-9 production and cancer
progression[ J]. Naunyn Schmiedebergs Arch Pharmacol,
2019,392(2).123-133.

(8] . 4@ L0024 (-9 5 il i Bt B A5 [ C . 55 ik &
E P RS SMAE RGN F AR PSS m s de et
[ g BE 4 A 44,2002 178-179.

[9] R, 455 05 . 2k BT 4 Jm 4R 1 B-9 5 S8 E I N BF 50 i
LI oo g H A # 2% 35, 2003, 19(8) : 1133-1136.

(100 B, £ 246, 400 /Py % g B8 35 0L v A0 G R
MMP-9 K NSE &2 W], 10 & BE25,2009,49(25)
53-54.

C11] 2Z/N0G sk B, o 52 0. 4 J ik B 2 11 -9 78 b X pf 2
G0 0T IE R P R KK BT LT L AR AL e
2k ik 2012,30(3) : 141-145.

[12] B, T8 R RELI] b EE% BB R, 2008,
30(2):231-235.

[13] T ph. B 2% . X0 £ . 5. I8 WM I 3 o PCT 5
NSE f CRP 5 75 /51 4 & Yt 12 Wy b i A (B o A LT 1. ok
MR [ SR 2 24 75, 2017,27(11) : 2469-2472.

[14] 500, TR fE L BRI, 45 47 4 8 [ R PCT (IFN-y HI
TL-10 7E /5 N Jg G iy 2 AL LT 1. B i S 2 23 47 5 1 IR
2017,24(10):1163-1166.

[15] MR & R M. S FEEEME RSB EA
k-9 78 /N LA S b B s R A E R LT . e
BEERE,2016,25(12) :1305-1308.

Clscf H 31 :2018-11-20 & [81 H 1 :2019-02-12)



