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The mechanisms underlying the febrile convulsions, which have multiple etiological factors, are not yet clear. During
infectious diseases, changes in serum zinc, copper and certain plasma protein levels have been reported. In this study,
we want to determine whether there are any changes in serum and cerebrospinal fluid (CSF) zinc levels of children with
febrile convulsion during seizures. For this reason, 20 children with febrile convulsions, aged between 9 months and 5
years were selected as patient group and children having fever without febrile convulsions, aged between 6 months and
14 years were selected as control group; serum and CSF zinc levels were measured in both group. In the patient group,

serum and CSF zinc levels were found as mean 0.698+0.095 mg/dl and mean 0.068-0.012 mg/L respectively.

Whereas

serum and CSF zinc levels in the control group were mean 1.054+0.066 mg/dl and mean 0.116+0.020 mg/L respectively.
The zinc levels of serum and CSF samples of the patient group were significantly lower than the control group (p<0.05).
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Febrile convulsions are brief, self-limited convulsions
seen between five months and five years old normally
developed children, with favorable prognosis (1,2).
Role of genetic factors in its etiology is known.
Several genetic trait forms are reported, however
poligenic multifactorial trait is favored (3-5). The
mechanisms underlying the induction of febrile convul-
sions are not clear. During infectious diseases,
decreased serum iron and zinc, increased copper
levels and changes in the concentrations of certain
plasma proteins are reported (1,6). In this study, our
purpose was to determine whether fever due to
several causes in children between 5 months and 5
years old, cause changes in serum Zn levels; if there,
are any, these changes have an effect in the
pathogenesis of febrile convulsions or not?

MATERIALS AND METHODS

The study was carried out in Erciyes University Faculty
of Medicine Pediatrics Department. A patient group of
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20 children; 6 girls (30%), 14 boys (70%) between 9
months and 5 years old (mean age 25.1+17.0
months), who visited the Pediatric Emergency Depart-
ment of our faculty with febrile convulsion complaints;
total 10 pediatric control group of 5 girls (50%) and 5
boys (50%) between 6 months and 4 years old (mean
age 25.0+16.0 months) who visited for fever and ex-
amined for etiology but did not have convulsion (Table
1)-

Children in our study had physical examination
and evaluated for development, blood haemoglobin,
white blood cell counts were measured, peripheral
blood smears were evaluated, urine samples were
tested, chest X-rays were taken and blood and urine
cultures were done.

Serum Na’, K', CI' Ca’'", phosphorus, alkaline
phosphatase, blood glucose values and two directional
cranial X-rays were normal in both groups. There is no
cell in CSF samples taken by lumbar puncture. CSF
protein and glucose levels were in normal limits. Fever
was due to respiratory and urinary tract infections in
all patients.

As shown in Table 2, in patient group serum and
CSF Zn levels were 0.54-0.84 mg/dl (mean
0.698+0.095) and 0.04-0.09 mg/L (mean 0.068+0.012)
respectively. In control group serum and CSF Zn
levels were 0.95-1.17 mg/dl (mean 1.054+0.066) and

239



240
Table 1. Age and sex distribution of groups
The patient The control
group group
Female 6 5
Sex
X Male 14 5
9 months to 6 months to
Age 5 years 4 years
mean 25.05+16.09 mean 25.10+15.85
months months

0.08-0.14 mg/L (mean 0.116+0.020) respectively. In
patient group serum and CSF Zn levels were lower
than control group (p<0.05).

Thirteen patients had one and 7 patients had
more thar one convulsions. We couldn't find any dif-
ference between serum and CSF Zn levels in patients
with one and in patients with more than one convul-
sions (p>0.05). Serum and CSF Zn levels in patients
with one convulsion and in patients with more than
one convulsions are shown in Table 3.

DISCUSSION

In etiology of febrile convulsions, in addition to genetic
factors, also maternal disease, maternal smoking, ab-
normal pregnancy and birth history take roles as
predisposing factors (10,11). Although its occurence
mechanisms are controversial, febrile convulsions are
generally thought to be induced by metabolic changes
during the rising-phase of body temperature (1). On
the other hand, as a trace element, Zn is necessary
component of more than 200 metalloenzymes including
some enzymes which play an important role in the
central nervous system (CNS) (1,12). Zn deficiency
may cause malformations and malfunction of the CNS
in the fetus (1,12,13). It is present in high concentra-
tions in the cortex, especially in the mossy fiber axons
of the hippocampal dentate gyrus granule neurons
(1,14-16). Zinc, localized in the mossy fiber terminals
may play a role in the neurotransmitter regulation on
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the hippocampus. Some evidence suggests that the
zinc pool associated with the mossy fiber terminals
may be released by nerve stimulation (14,15,17).
These findings may indicate that zinc may be as-
sociated with the etiology and manifestations of epilep-
tic seizures.

In animals, intracerebroventricular injection of zinc
has been shown to cause epileptic seizures, but this
effect has been postulated because of direct applica-
tion of relatively high concentrations of zinc In the
CNS (1,15).

In literature, there are some studies which sug-
gest that zinc in the physiological concentrations
decrease the convulsions. Fukohori et al (15)
demonstrated that zinc concentrations are very low in
the hippocampal dentate area of genetically epileptic
mouse. In this study, it has been noted that the
seizure suspectibility of the epileptic mouse was in-
creased by zinc deficiency, and decreased by zinc
loading.

The changes in CSF Zn levels were determined
in some neurological diseases. In Guillian-Barre
Syndrome, malign brain tumors, subarachnoid haemor-
rhage, and acute cerebrovascular diseases, CSF Zn
levels have been found elevated (12,18). In epileptic
patients, serum zinc levels are reported normal (19) or
decreased (1). Goldberg et al (20) also found
decreased CSF zinc levels of babies with fifth days
fits, and concluded that convulsions may due to tem-
porary zinc deficiency.

Infectious diseases cause nonspesific host
responses such as neutrophilic leukocytosis, hypofer-
ramia, hypozincemia, hypercupremia and changes in
the concentrations of certain plasma proteins in addi-
tion to fever (1,6). It is generally believed that fever is
mediated by endogenous pyrogen proteins which are
produced by leukocytes and other phagocytic cells and
act on CNS temperature regulating centres. Leukocytic
endogenous mediator which is an endogenous
pyrogen protein and released by phagocytic cells,
causes decrease in the plasma concentrations of zinc
and iron during both infection and endotoxinemia (6).

Table 2. Comparison of serum and CSF zinc levels in patient and control group

The patient group The control group
Test n X+Sx n X+Sx P
Serum zinc 20 0.698+0.095 mg/dI 10 1.054+0.066 mg/d| <0.05
0.068+0.012 mg/L 10 0.116+0.020 mg/L <0.05

CSF zinc 20

Table 3. Comparison of serum and CSF zinc levels between patients with one convulsion and more than one

Patients with one convulsion

Patients with more than one convulsion

Test n X+Sx n X+Sx P
Serum zinc 13 0.723+0.097 mg/dI 7 0.687+0.090 mg/dI >0.05
CSF zinc 13 0.068+0.014 mg/L 7 0.069+0.011 mg/L >0.05
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Van Miert et al (6) demonstrated that plasma zinc and
iron concentrations decrease during some infectious
diseases, but no clear relationship was found between
the temperature responses and the alterations in plas-
ma trace metal concentrations. However the
mechanism of the decrease in extracellulary fluid zinc
levels during infectious diseases is unclear.

The mechanusms by which depletion of zinc
facilitates epileptogenic activity is unclear. Khulusi et al
(16) demonstrated that evoked potentials in mossy
fibers decreased with zinc addition. There is some
evidence that zinc regulate the evoked and inhibitory
synaptic transmission in the hippocampus (21). It has
been reported that zinc decrease the evoked potentials
by increasing the effects of gamma-aminobutyric acid
(GABA) and blocking the N-methyl-D-aspartate
(NMDA) receptors (1,16,21,22).

In the pathophysiology of febrile convulsions, we
thought that extracellulary fluid zinc decreased by
several mechanisms during acute infections may also
be effective in addition to fever which have an effect
on neuronal susceptibility. The reduction of extracel-
lulary zinc levels in the CNS caused by hypozincemia
facilitates neuronal susceptibility through a mechanism
that activates the NMDA receptor and/or the disinhibi-
tion of GABAergic action and results by febrile convul-
sions. For this reason we planned to study serum and
CSF zinc concentrations in patients with febrile convul-
sions.

In our patients serum and CSF zinc levels were
lower than control group (p<0.05) (Table 2). Results of
our study showed that seizure numbers are unrelated
to serum and CSF zinc levels. In Guciiyener's study
(23) in contrast to our results, CSF zinc levels in
children with febrile convulsions are similar to control
group. Different results in these two studies thought
that further studies in larger groups are necessary.

Febril konviilzyonlarda serum ve
beyin omurilik sivisi ¢inko duzeyleri

Etyolojisinde degisik faktérlerin rol oynadigi tt il
konvulziyonlarin  olus mekanizmalari tam olarak
aydinlatilamamigtir.  Infeksiyon /ustaliklari  esna-
sinda serum ¢inko, demir, bakir vt bazi plazma
proteinlerinde  degisikliklerin  oldugu  bildiriimektedir.
Bu calismada febril konvulziyonlu ¢ocuklarin kon-
vulziyon sirasinda serum ve beyin omurilik sivisi
(BOS) c¢inko diizeylerinde degisiklik olup olmadigi
arastirildi. Bu amagla yaslart 9 ay-5 yas arasinda
olan ve febril konvulziyon geciren 20 ¢ocuk hasta
grubu olarak, yaslari 6 ay-4 yas arasinda atesi
olan fakat konvulziyon gegirmeyen 10 ¢ocuk kont-
rol grubu olarak alindi.

Hasta grubunun serum ve BOS c¢inko dizeyleri
sirastyla  ort. 0.698+0.095 mg/dl ve ort.
0.068+0.012 mg/L olarak bulundu. Kontrol grubu-
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nun serum ve BOS c¢inko diizeyleri ise sirasiyla
ort. 1.054+0.066 mg/dl ve ort. 0.116+0.020 mg/L
idi. Hasta grubunun serum ve BOS c¢inko diizeyleri
kontrol grubunun diizeylerinden dlisliktii (p<0.05).
[TurkdMedRes 1994,  12(6): 239-242]
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