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A study of neuropeptides related to headaches in children with
meningeal irritation signs

Bo Gil Seo, M.D., Myung Hwan Yoo, M.D., Jae Won Shim, M.D., Jung Yeon Shim, M.D.
Hye Lim Jung, M.D., Moon Soo Park, M.D. and Deok-Soo Kim, M.D.

Department of Pediatrics, Kangbuk Samsung Hospital,
Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose : The headache, one of the symptoms of meningitis, is related to abrupt elevation of intra-
cranial pressure(ICP) or stimulation of intracranial nociceptive structure. However, in cases of mild
elevation of ICP or normal findings of cerebrospinal fluid(CSF) analysis, patients sometimes com-
plain of headaches. Therefore, other pathways may contribute to the occurrence of headaches in
aseptic meningitis or meningismus. We intend to investigate the role of substance P(SP) and calci-
tonin gene-related peptide(CGRP) in aseptic meningitis or meningismus.

Methods : We measured leukocyte count, the concentration of protein and glucose in CSF and ICP
of patients with meningeal irritation sign. We also measured SP and CGRP levels by using immu-
noassay. We analyzed the relationship between the presence of headache and the value of SP and
CGRP.

Results : The concentrations of CGRP(18.8+10.5 ng/mL) in CSF and ICP(14.8£4.5 cmI:O) in asep-
tic meningitis group were significantly higher than in those(14.1%£74 ng/mL and 12.0%51 cmH;0,
respectively) of the meningismus group(P<0.05). There was no significant difference in the SP levels
between the two groups. In the aseptic meningitis group, the concentrations of SP and CGRP were
significantly higher in the normal ICP group than in the elevated ICP group(P<0.05).

Conclusion : Headaches in children with aseptic meningitis or meningismus is considered to be re-
lated to the elevation of the CSF levels of SP and CGRP. (Korean J Pediatr 2006;49:533-538)
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1) Substance P2

w2 Spe]
Inc, USA)E °]&3t]
platesol] a}e] ] z<me
50 pL9t substance P @A
AR EQE HEEAIAY
pNPP 712 200 L&
o wpHete g x|

71E(R&D Systems,
A 96 well microtiter
substance P 534
H7yste] A2elA 2
200 uLE 3H A3 &
oA 1A% B RESAIA

13, 450 nmol
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2) Calcitonin gene-realated peptide?| =3
w49 CGRPY sXE CGRP &4 wWIEY JE=

WA 96 well microtiter platesel $AFe] = dS 50 yLA
Ya dx &334 25 plot biotinylated peptide 25 uLE 7}
gho] 2o 2A17F Fob wESAIATE 1 $ &5 300 L=
5% Al#3 & streptavidin-horseradish peroxidase £ 100
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300 uL2 6% AT F H2eA 1417 Fek RS kA
wo2 2N HCl 100 pyLZ W8S F2A713, 450 nmolA
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=2 T3tk CGRPY #AE A= 0.01 ng/mLAod o
oltzto 2 e 8 s dHolEE 022 A3t
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2. Uy ZA

G A DIFHe FIY FUE DAL P wds
FE PE, BE #oldn ARAHE 688%e04 nath £
AS5d BAE Agels WY FE TR BE folglon
ARgA e 0% ebgth(Table 1. #4354 84

Table 1. Clinical Manifestations of Study Population

Number of patients(%)

Symptoms and signs
Meningitis group Meningismus group

Fever 45(100.0) 30(100.0)
Headache 45(100.0) 27( 90.0)
Vomiting 38( 84.4) 22( 73.3)
Abdominal pain 4( 89) 4( 13.3)
Neck stiffness 31( 68.8) 6( 20.0)
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Table 2. Laboratory Findings in Cerebrospinal Fluid and Se-
rum in Patients

Meningitis Meningismus
group group
Number of patients 45 30
Cerebrospinal fluid
Leukocyte count(/mm?®) 106.21+199.5 11£11
Glucose level(mg/dL) 62.6+7.8 60.7+11.3
Protein level(mg/dL) 389+214 223174
Blood
Leukocyte count(/mm®)  9,888.2+4221.6 11,929.0+4,392.8
P=0.445 P=0.445
200 ‘ 200
- 3 * .
£ £
=] =]
a a .
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@ @ b *
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3 100 3 100 . .
7] 7] *
5 5 2
@ @0 $ b4
= - |
0 ; ; 0
A Meningitis Meningismus B Meningitis Meningismus

Fig. 1. There was no statistical significance in the concentr-
ation of substance P between meningitis group and meningis-
mus group.

A

o AW FAS Avrd A4 9FAEY
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24 (80.0%),
(3.3%)°] At

JE

< 14.8+45 cmH0

1995/mm’, & F%

< 12.0*+
Tl e =

O -

XP‘] °J
= 1.1+1.1/mm’,

223%74 mg/dL, & =1 1,929.0i4,892.8/mm ol
THTable 2).

4. =9y SAXTY URFEA SR A

Spaf CGRPS| Hlm

FoaelA e SPY TR T
pg/mLol%’ii ’\“‘2}3%’?} ¢ X}E
At F = 2 zbol= ATHFig. D).
apARE, iLoﬂAH CGRP«] FEE HEUY FATNA 188
1105 ng/mLeE FHASTA FApwrolAY 141+174 ng/
mLEY SAHSRE oA =*TH(P<0.05)(Fig. 2).
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Fig. 2. The concentration of calcitonin gene-related peptide in

meningitis group was significantly higher than in meningis-
mus group.
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Fig. 3. The concentration of substance P in normal intracra-
nial pressure group was significantly higher than in elevated
intracranial pressure group. Normal ICP :intracranial pressure
<18 c¢cmH-0, Elevated ICP :intracranial pressure >18 cmH-:O.

=otd SXEHIAM DIl M2 SP, CGRP2| H|I

o Bl alo A A rE T oY AL./:;LQ] SP 5%

= 47 204*116 ng/mL, 149+57 ng/ngi A2 %’J%ﬂ%
o4 SP9} CGRP %7} #28 =hth(P<0.05)(Fig. 3, 4).

a8y ¢t} SP, CGRP =71 #9038 ¢ e 2o Ay

HAA= HolA] kokth,
i &t
it Subdel i THEZTe welr) Sobeba, M

gk TNF- e, IL-1, IL-6, IL-8, INF-

ARl E7FI1Z monocyte inflammatory protein-1 «,

el wls) vlepaA]
4

RANTES, growth-related oncogene- @, monocyte chemoat-
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Fig. 4. The concentration of calcitonin gene-related peptide in
normal intracranial pressure group was significantly higher
than in elevated intracranial pressure group. Normal ICP :in-
tracranial pressure =18 cmHxO, Elevated ICP :intracranial
pressure >18 c¢cmH-0.
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