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Purpose : Matrix metalloproteinase(MMP)-9 is known to breakdown the blood-brain barrier by de-
grading the extracellular matrix of the subendothelial basement membrane in meningitis. Tissue in-
hibitor of metalloproteinase(TIMP)-1, a known inhibitor of MMP-9, has been postulated to inhibit
the proteolytic activity of MMP-9 by bindng to MMP-9, but their interaction has not been fully
understood yet. So far, there have been some reports on the relationship of MMP-9 and TIMP-1 in
bacterial meningitis, but few reports in viral meningitis. Furthermore, there has been no report on
this in Korea. We investigated the concentrations of MMP-9 and TIMP-1 in cerebrospinal fluid
(CSF) and serum of patients with viral meningitis and control subjects, and evaluated their relation-
ship with other clinical parameters of meningitis.

Methods : CSF and blood were obtained from 25 subjects with viral meningitis and 14 control sub-
jects. After centrifugation, supernatants were stored at -20°C and we assayed concentrations of
MMP-9 and TIMP-1 by the sandwich ELISA method.

Results : Concentrations of CSF MMP-9 and TIMP-1 were significantly elevated in patients with
viral meningitis, when compared with those in control subjects. Their serum levels showed no dif-
ferences between the two groups. MMP-9 levels were closely correlated with TIMP-1 levels in the
CSF(rs=0.42, P<0.05). CSF MMP-9/TIMP-1 ratios were significantly higher in patients with viral
meningitis than those in the control subjects(P<0.05). Both CSF MMP-9 and TIMP-1 levels posi-
tively correlated with CSF total leukocyte counts(rs=0.43, P<0.05, rs=0.48, P<0.05). TIMP-1 levels
positively correlated with total protein concentrations in the CSF(rs=0.43, P<0.05).

Conclusion : MMP-9 and TIMP-1 may play an important role in the breakdown and maintenance
of BBB in viral meningitis, respectively. (J Korean Pediatr Soc 2003;46:548-553)
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Table 1. Patient Profiles in Each Group

Meningitis Control
No. 25 15
Age(year) 76*3.6 57%3.1
Fever duration(day) 21+1.1 25132
Blood WBC(/mm®) 9,685+3,276 9,653+3,074
Serum CRP(mg/dL) 09=*0.7 2.0%2.3
CSF WBC(/mm?®) 190207 <1
CSF protein(g/dL) 40+24" 27+21
CSF glucose(mg/dL) 60.0£8.3 66.0£6.2
CSF pressure(mmHg) 11.0+6.3 9.0£4.7

Yalues are expressed as mean® SD
P<0.05 compared with control
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Fig. 1. Comparison of CSF matrix metalloproteinase(MMP)-9(A) and serum MMP-9(B) concen-
trations between patients with aseptic meningitis and control subjects. CSF MMP-9 levels were
significantly higher in patients with viral meningitis than those in control subjects. There was
no difference of serum MMP-9 levels in two groups.
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Fig. 2. Comparison of CSF tissue inhibitors of metalloproeinase(TIMP)-1(A) and serum TIMP-
1(B) concentrations between patients with aseptic meningitis and control subjects. CSF TIMP-1
levels showed significantly elevated in patients with viral meningitis, compared to those in con-
trol subjects. There was no difference of serum TIMP-1 levels in two groups.
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Fig. 3. Correlation between matrix metalloproteinase(MMP)-9 and tissue inhibitors of metallo-
proeinase(TIMP)-1 levels in the CSF(A) and comparison of CSF MMP-9/TIMP-1 ratio between
patients with aseptic meningitis and control subjects(B). There was significant positive corre-
lation between MMP-9 and TIMP-1 levels in the CSF. CSF MMP-9/TIMP-1 ratios were sig-
nificantly higher in patients with aseptic meningitis than those in control subjects.
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Fig. 4. Correlation between matrix metalloproteinase(MMP)-9 levels and total leukocyte counts
(A) and between tissue inhibitors of metalloproeinase(TIMP)-1 levels and total leukocyte counts
(B) in the CSF. They showed positive correlations between them.
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Fig. 5. Correlation between matrix metalloproteinase(MMP)-9 levels and protein concentration(A)
and between tissue inhibitors of metalloproeinase(TIMP)-1 levels and protein concentration(B) in
the CSF. There was no correlation between MMP-9 levels and protein concentration in the CSF.
TIMP-1 levels and protein concentration showed positive correlations between them in the CSF.
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