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Purpose : The pathologic mechanisms of central nervous system(CNS) injuries in human meningitis
are not yet completely understood. Recent studies indicate that the host inflammatory responses are
as important in brain damage as the infecting organisms and toxins. There have been some reports
on the relationship of nitric oxide(NO), macrophage inflammatory protein—1 @ (MIP-1«), and lactofer-
rin in bacterial meningitis, but few reports in aseptic meningitis. Thus, we investigated the con-
centrations of NO, MIP-1« and lactoferrin in cerebrospinal fluid(CSF) and serum of patients with
aseptic meningitis and control subjects and evaluated their relationship with other parameters of
meningitis.

Methods : CSF and blood were obtained from 25 subjects with aseptic meningitis and 15 control
subjects. After centrifugation, supernatants were stored at -70°C and we assayed the concentrations
of NO, MIP-1e¢ and lactoferrin with the ELISA method. There were no patients with neurologic
sequelae after being recovered from aseptic meningitis.

Results : Concentrations of CSF and serum NO, MIP-1a were not increased in aseptic meningitis
subjects compared to control subjects. Concentration of CSF lactoferrin was significantly elevated in
patients with aseptic meningitis and concentration of serum lactoferrin was significantly decreased in
patients with aseptic meningitis compared with those in control subjects(P<0.05). CSF lactoferrin
level was positively correlated with CSF WBC counts(rs=0.449, P=0.007), especially with neutrophil
counts(rs=0.574, P<0.001) and CSF protein level(rs=0.508, P=0.002).

Conclusion : Lactoferrin plays an important role in aseptic meningitis and may be released from
neutrophils recruited from blood to the CSF through breakdown of blood-brain barrier. NO and
MIP-1 @ may not be important factors in the pathogenesis of aseptic meningitis without neurologic
sequelae. (Korean J Pediatr 2005;48:48-54)
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Table 1. Patient Profiles and Laboratory Findings in Each
Groups

AS?D@C. Control P-value
meningitis
No. 25 15 NS
Age(year) 7.4+37 6.6+2.9 NS
Fever duration(day) 23%t1.2 1.9+20 NS
Serum
WBC(/mm®) 9,157+3854  9,998+4,238 NS
CRP(mg/dL) 1.2+1.0 22%147 NS
CSF
WBC count(/mm’)  106.2+98.3 15%19 <0.001
Protein(g/dL) 3511127 23.1+8.3 0.001
Glucose(mg/dL) 65.1+75 68.1+7.0 NS
Pressure(mmHg) 151+4.4 106+3.9 0.003

Values are expressed as mean=® SD
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Fig. 1. Comparison of CSF nitric oxide(NO)(A) and serum
NO(B) concentrations between patients with aseptic meningitis
and control subjects. There were no differences of CSF and
serum NO levels in two groups.

Joll Al Nitric Oxide, MIP-1 a, Lactoferrin #t<l H]al

3, H e
mmHg, U137 10.6+3.9 mmHg,

231%83 g/dL= F T3t om gl= ApolE B
1 44
g FEe T e 651175 mg/dL
=

B 6814r

Tt Al 88424 umoL/L, Ul
6 umol/LZE 7 7o) Aol §l%lal, EH NO
gt 1‘]"?“1}%‘30“’\1 35.0£30.0 umoL/L, thZsellA
Zboll Aol & Holx] ekth(Fig. 1).
3 HOIM MIP-1e SE Hlm

HH A MIP-1e9 5% H5ododA 466012070 pg/
mL, tZTol 494.8+269.2 pg/mLE F w1l oul =
2ol Holx kx dH MIP-1e 9 F%, L3 H&udd
ol A 147453 pg/mL, tETolA 34141772 pg/mLE F -

Zrell ZpolE HolA| eFSktH(Fig. 2).
1200
1000 -
-
£
S 800
(=}
=2 R R
T 600
O
=
w400
oW
[&]
000 = —
0
A Control Aseptic meningitis
40
-
E 30
(=]
(=}
E=]
a 20
: ] |
a
3 10 P —
0
B Control Aseptic meningitis

Fig. 2. Comparison of CSF macrophage inflammatory protein—
la(MIP-12)(A) and serum MIP-1e(B) concentrations
between patients with aseptic meningitis and control subjects.
There were no differences of CSF and serum NO levels in
two groups.
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Fig. 3. Comparison of CSF lactoferrin(A) and serum lactofer-
rin(B) concentrations between patients with aseptic meningitis
and control subjects. CSF lactoferrin levels were significantly
higher in patients with aseptic meningitis than those in con-
trol subjects and serum lactoferrin levels were significantly
decreased in patients with aseptic meningitis compared with
those of control subjects.
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Fig. 4. Correlation between CSF lactoferrin levels and CSF
White Blood Cell(WBC) counts(A) and between CSF lactofer-
rin levels and CSF neutrophil counts in aseptic meningitis(B).
There were significant positive correlations between CSF lac-
toferrin levels and CSF WBC counts(rs=0.449, P=0.007) and
between CSF lactoferrin levels and CSF neutrophil counts(rs=
0.574, P<0.001).
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Fig. 5. Correlation between CSF lactoferrin levels and CSF
protein levels in aseptic meningitis. There was significant
positive correlation between them in the CSF(rs=0.508, P=
0.002).
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