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Polymorphisms of interleukin-13 promoter in simple febrile seizures

Jang Won Yoon, M.D., Eun Jung Choen, M.D. and Young Hyuk Lee, M.D.

Department of Pediatrics, College of Medicine, Konyang University, Taejeon, Korea

Purpose : Febrile seizure (FS) is the most common type of seizure. The role of genetic factors in FSs has long been
recognized. A positive family history can be elicited in 25-40% of patients with FSs; nonetheless, the genes responsible for
FSs in the majority of the population remain unknown. Interleukin-13 (IL-183) is a pro-inflammatory cytokine that acts as an
endogenous pyrogen. Thus, IL-13 could be involved in the pathophysiology of FSs.

Methods : To determine whether or not single nucleotide polymorphisms of the IL-13 gene are associated with susceptibility
to simple FSs, IL-13 promoter -31 and -511 genotyping was performed by means of polymerase chain reaction-restriction
fragment (PCR-RF) length polymorphism in 40 FS patients (20 sporadic and 20 familial FS patients) and 33 controls.
Results : There were no significant differences in the frequencies of -31 C/T and -511 C/T in the IL-13 promoter gene,

between simple FS patients and controls.

Conclusion : The frequency of CT/CT increased relatively in familial FS patients. A study examining a larger number of FS

patients is needed. (Korean J Pediatr 2008;51:1007-1011)
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2006\ 3€FE 62€7H4] 44 ARORE ffetn ¥ Aot
g 3 Stol F w94 ARG VES wEehe 08
gigoz tglom sdsk A7) thE d3o R Lot ¢
stolom Adold 5 AAA Azke] 7o) gl #ol 33
HE URTOR Stk w9 AL BT o9 HES
kb AW ghedelu e, dad Bl Aee
Alglatn] oo 20S Wk Ag-olth D 11 e] 7o)
G AT, 2 HEANS 4o v HAYe] gl AS, ) A
A4 @) o7}t 671 ollA 64 Alel, 4) @ e] 7)ol 15%
ugh 5) Ao o] HAlA 2y wzErew ARl Al
Aea A57t Sl 6) &2 717 voll F™o] RiEEA] b= A
7 Ad F FH5 glo] SHI IES B, 18 8) A
Ao gih FA ARl Aghe HolA] U= A9 VEs B v
ot Sols tido® &3l

Zbzye] iz e @ 05 ccE AEPste] EDTA &
Hol Yol §315 WA thd DNAE F%37] A7k4 26T
o] B3l DNAFES GenomiPhi DNA Amplification Kit
(Amersham Biosciences, Piscatway, NJ, USA)S- ©]4-3}3 T}

2) DNA ZgasW3$(polymerase chain reaction,

PCR)

IL-1B promoter regions %%38k] 31, 511 $1#¢] C/T th
P& FA57] Y8l primer 5 ~AGAAGCTTCCACCAATA
CTC-3" and 5 -AGCACCTAGTTGTAAGGAAG—3 & o|&
5t3lom PCR RS- 37 & 270 F8siqlnt 94T
A 1087t predenaturation, 94CellA] 45%7} denaturation, 6

0Cel A 30%3}t annealing, 72ColA 45%7} extensiond}al ©]

Z& 3038 REESE oh5 72T oA 10%3F last extensiong A3
sHAth olAE WP Este] 745 bpRS IS F exo—nu-—
clease 139} shrimp alkaline phosphatase *2]& 3¢ PCR At
E5 QA

3) F7IMLE A

PCRZ %33t DNA Z#S Big Dye Sequencing chemistry
Kit (Amersham Biosciences, Piscatway, NJ, USA)W¢] ¥
of W} EAE wE F ol Wyl wet whEE AFTh
Denaturations 96 ColA4 10%, annealing 50CeA] 5%, ex—
tension> 60CelA 402 253 W33
centrifuge tube®ll 10 0L-& ©3L 95% oleh& 40 0L #H7}sked
Ao QAdiE sFATH13,000 rpm, 10%). Il oz AbZob
S Weal FHES 0% oleE 75 ILE A § diE
(13,000 rpm, 53 3F3ATE thA] Flo g FFods vz -
55 1283 90-95ClA 7ZA1Z0t) Blue dextran¥} forma—
mideE 1:5% &%&to] W& loading buffers 1.5 OLA ¥ 9]
A& 90-95CelA 283t 45 7k 5 ABI Prism 377 DNA
sequencer (Applied Biosystems, Fostercity, CA, USA)< ©]
|3te] A7IMYE BA R Frlsklth

o]A& micro—

4. AR E4

)

T 9N BACEEY, AhEE), A dEToE U] IL-
18 promotor —31 C/T, 511 C/T genotyping®@}2] 4% A4
g dolugith B A o2& SPSS version 1208 A8l
chi—square testE AA3FH a1, P<0.05¢ ¢ EA A -9
Aol e ASRE it

el I}

A G4 Ad F0O=0), 7ol olE +a=207 gl
@=20) Z}zte] gz o], A A-E AlAS ol dis)
Table 1o VeRslth 2 2] vols A I8+ o] 33.7%
17.0€, 71590] s dA4- To] 36H87/1Y, 71590l
Qe G4 A o] 313154702 ollen 7ZF 3t A8
ztolE Gt A5 ARE AlFe volt AA 44 AH 7ol
21.210.871€, 71580] sl 44974 h ol 18249.471€, 7t
Zgo] gl 9™ Tol 24.3H1470€ o1, A Z+ F3b

ol zfolE HolA kst

Table 1. Clinical Datas of Simple Febrile Seizure Group

FS All Familial Sporadic
(n=40) (n=20) (n=20)
Sex (M/F) 27/13 13/7 14/6
Age, month 33.7417.1 36+187  31.3H154
Age at initial FS, month 21.2#0.8 182194 24.3H1.4

Abbreviations : FS, febrile seizure
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Table 2. Genotype of IL-1B Promoter Polymorphisms Febrile Seizure in Patients and Controls

Simple FS (h=40)

Genotype C(r?r:ltgrs(;l — -
All h=40) Familial (n=20) Sporadic (n=20)
31 C/T 511 C/T
TT cC 12 (36.4%) 8 (20.0%) 3 (15.0%) 5 (25.0%)
CT CT 15 (45.4%) 23 (57.5%) 14 (70.0%) 9 (45.0%)
cC TT 6 (18.2%) 9 (22.5%) 3 (15.0%) 6 (30.0%)
Abbreviation : FS, febrile seizure
dA7™ AAG} 7ol e T gl ol disl dix2 2] 4 AR ool A wpole| A Al Fhedo] £l
7} IL-1B promoter A2+ T}/ ] RIEE v]wate] Table H A ol gk ‘%‘QJ A7F A AR ARlE s vk 44 3
20 YR}, IL-1B promoter %34 =31 C/T, -511 C/T 9 0] e AAA BLE vivlete dEES T AoR F5E
g8 CC/TT, CT/CT, TT/CCE Rt ZF Hx B ] FAAQ] Ajlo] Fa3 Aow AZEIL vk fHAYgA e
(@=33)°] 77} TT/CC 12 (36.4%), CT/CT 15 (454%) CC/TT el M= A 4, FEAA A 5] ol Aol glen,
6 (182%)& HIom, HA 44 BHAT0=40)< TT/CC 8 FAHZE 8N 199, 27} 58 GAH 7} FEA T Qo o
(20.0%), CT/CT 23 (57.5%), CC/TT 9 (225%)& B3t} 7} T B4 FEL A Se] vuA gdsh 53 A A-hw
Zglo] Sl dAAH T 71EYe] gle gAY Ts TEet oo oIz {4 olEs wEth
o HSHS |, 715Ee] Sl & TT/CC 3 (15.0%), CT/CT A4 AR B2 FAEER] HAEE of dHAA g
14 (700%) CC/TT 3 (15.0%)¢] RIE=E ®H3omn 7[E5o] ¢l vlZb EARE el A 2t SRRl A He JoE W
= ¥ TT/CC 5 (25.0%), CT/CT 9 45.0%), CC/TT 6 (30.0 of 187 AL BEHd ow wary. Hds 54 #
%)8) MEE HArk iz A4 A" 7o &y ve A=) Y34 (polymorphism)©] 53 A3ks g Flojgh= 7
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Yol Q= T e o vEiME 42 gz vudls (single nucleotide polymorphisms)®] @<= 247442 fddg
g FAEAR] Aol STk webA, & HA3elA FdAAEH 2 AT T = o] &5 vk SNPE XM AR (hu—
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CT/CTE 349 Hwrt & F(&A 57.5%, 7580l §le $1 F47(candidate gene)= HET o] SRS 5}
T 45.0%)°ll Bl 70.0% = FohRSATh + SCN1, SCN19} GABRA1L, GABRAS, GABRGZ and GABRD
receptor genes, HCN2 -°] 0‘3}10) 04-?%]-5‘3]-13]- oherst f-7
i z+ Aol thgt AT A#HE Buska Qli=d Tsai 5V IL-1 re—
ceptor antagonist gened 247 LLH A (P=0.03)& Bl
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ZAAC] gdo] obd thE ARl st d FytEo] A= 2 RustgTH?,
AEor Aold Sk 44 AP FHES JF 9 AYel 7 Alell 83 954 A|EFRICE IL-1, Tumor ne—
wel Gt oy wselX= 54 o]ak Awolke] 3—+4% 7t Z o crosis factor—a, IL—67} Ik, o]eldt Alo]E7tal e At =
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EE2AY 944 -e] AEYor wAlskE Af was AT B L1 Aol d-gate] d& AT, el 9
= 94 = Stk S A A9 e D3R SofollA] Awe fusitt
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£ dojuA @A "ok gEA . 311, Haspolat'”e] A&elx= F4 %%7]4 A3 Bt



JW Yoon, EJ Choen, YH Lee

lo

w2 el A IL-1B9] s =7F AAeluek Erhal skgleh &
, 2979 Foto Aol A MATE A=AE o
ARt o Ee FE IL-1BE Atk BaE gk,
7o Lahat 5172 AN DPAAT Bote} tl2T &
obs tifow ezt HHEde) IL-1p9] sEE HwHTY
F28 Apol7h AlThiL stk Vira™ Hd d43w fotol
Bete] dF IL-1BY] FEE RS wf ztel7t glvkal 3
th el AW Fote) ol e Aot WETE A
G W IL-1B2) Bule] Hol7h glrhe A7 Avhe Qo

e A48 IL-pste] #EE T S8l IL-1p9
Ak} #AE promotor -AZFS] ThEAJel et Wl AT 4
W7} e, Virta®& 3599 2474™ dothHel Qe T
9, 71580l Q= « 269)E e = IL-1B promoter -4
A+ 5119] & 714D ToF B4 avte] el s B
Fow, 40089 Frst vuHS W T Wwrl &5
IL-1B2] #u|7h F7kstel Aol v & WAt sholh
Kira 57 10899 w 949749 $ols oz § Ao
A IL-1B A 5118 vgAe 2]
£ A5k sk IL-1B fdAt 5119 v del digk 99
o] B9 FolhHFo] Yt 439, 75Ol 9l T 56
)l 5439 tnt Sol S e
AaaAZE Aol

B AT dA4ER IL-1B FAe) trEAe] BAS
Ao folot $FL ofUAgk 7HEHo] = oA CT/CT
o] WIE7t 710% 2 7H5Eo] fle wo] 45%8rt A Jeht
& 79 Folg o b o8 2polrt & ALE A
Zte g g5 A&HQ A9t Hastkeleta 2k

ot

o

Q ok
R =
% 4 9y Aue Lol g B3 AAe A908 §
Zubete] A9 6-9% WAES welth A4 P delow
FAHY 2elo] T8 Ao A2 T QAT oF7A 4
Aes By I HARE BeAA Gk IL-16E vl
g mdRA 9y Fue W] FoF 4TS T A0R
7t

W 409 dAARE SolUlEd 209, AhEE 20W) 9}
339 dzrs ddoR stel wxI oA DN
™ PCRS F3l 2435 th IL-1B gene®l 31, 511 promoter
region®|A C/T biallelic polymorphism® WEZ tiZz+3 o
T G TR )0 ® o] 27} vl Bk

i Ke)
PA

>
i
e
e

il Clﬁ

A 3 F e ne

rr

FAGHOE Fo8 Aol 2

A 2 BATH 2o glovt 71EYo] e A A o
A CT/CTS WE7t AtAo R =4(70.0%) A o] Be 5

o] ol gato R 3 A7 BeT Aow ®Hth

References

1) Greenberg DA, Holmes GL. The genetics of febrile seizures.
In: Baram TZ, Shinnar S, editors. Febrile seizures. San
Diego: Elsevier, 2002:249-62.

2) Hauser WA, Annergers JF, Anderson VE, Kurland LT. The

risk of seizure disorders among relatives of children with

febrile convulsions. Neurology 1985;35:1268—73.

Coreym LA, Berg K, Pellock JM, Solaas MH, Nance WE,

DeLorenzo RJ. The occurrence of epilepsy ad febrile siezures

in Virginian and Norwegian twins. Neurology 1991;41:1433—

36.

Tsuboi T, Endo S. Genetic studies of febrile convulsions :

analysis of twin and family data. Epilepsy Res 1991 Suppl

1:119-28.

Johnson WG, Kugler SL, Stenroos ES, Meulerner MC, Rang—

walla I, Johnson TW, et al. Pedigree analysis in families

with febrile seizures. Am J Med Genet 1996;61:345-52.

6) Rothwell NJ, Luheshi GN. Interleukin 1 in the brain: biology,
pathology and therapeutic target. Trends Neurosci 2000;23:
618-25.

7) Dube C, Vezzani A, Behrens M, Bartfai T, Baram TZ. Inter—
leukin—183 contributes to the geeration of experimental fe—
brile seizures. Ann Neurol 2005;57:152-5.

8) Munneaki M, Kazuya S. Increased IL—18 production from

dsRNA —stimulated leukocytes in febrile seizures. Pediatr

Neurol 2006;36:102—6.

Jensen FE, Sanchez RM. Why does the developing brain

demonstrate heightened susceptibility to febrile and other

provoked seizures? In: Baram TZ, Shinnar S, editors. Febrile

seizures. Academic Press; 2002; San Diego. 2002;153-68.

Chou IC, Peng CT, Huang CC, Tsai JJ, Tsai FJ, Tsai CH.

Association analysis of gamma 2 subunit of gammaamino—

butyric acid type A receptor polymorphisms with febrile

seizures. Pediatr Res 2003;54:26-9.

Tsai FJ, Hsieh YY, Chang CC, Lin CC, Tsai CH. Polymor—

phisms for interleukin 1 beta exon 5 and interleukin 1 re—

ceptor antagonist in Taiwanese children with febrile convul—
sions. Arch Pediatr Adolesc Med 2002;156:545—8.

Chou IC, Lee CC, Huang CC, Wu JY, Tsai JJ, Tsai CH, et

al. Association of the neuronal nicotinic acetylcholine recep—

tor subunit alpha4 polymorphisms with febrile convulsions.

Epolepsia 2003;44:1089-93.

13) Dinarello CA. Biologic base for interleukin—1 in disease.
Blood 1996;87:2095—-147.

14) Vitkovic L, Bockaert J, Jacque C. Inflammatory cytokines:
Neuromodulators in normal brain. J Neurochem 2000;74:457—

71.

15) Mackowiak PA. Concepts of fever. Arch Intern Med 1998;
158:1870-81.

16) TOtOncOo lu S, KOtOkOcOler N, Kepe L, Coker C, Berdeli A,
Tekgul H. Proinflammatory cytokines, prostaglandins and
zinc in febrile convulsions. Pediatr Int 2001;43:235-9.

17) Haspolat S, Mihci E, Coskun M. Interleukin—18, tumor ne—
crosis factor—a, and nitrite levels in febrile siezures. J Child

3

<

4

fuz

5

Nl

9

=

10

=

11

j2

12

=~



Polymorphisms of interleukin—18 promoter in simple febrile seizures

Neurol 2002;17:749-51.
18) Helminen M, Vesikari T. Increased interleukin—1 production
from LPS—stimulated peripheral blood monocytes in children 23
with febrile convulsions. Acta Pediatr Scand 1990;79:810—6.
19) Lahat E, Livne M, Barr K, Katz Y. Interleukin—18 levels in
serum and cerebrospinal fluid of children with febrile sei—
zures. Pediatr Neurol 1997;17:34—6. 24
20) Virta M, Hurme M, Helminen M. Increased plasma levels of
pro— and anti-inflammatory cytokines in patients with febrile
seizures. Epilepsia 2002;43:920—3.
21) Straussberg R, Amir K, Harel L, Punsky I, Bessler H. Pro— 25
and anti-inflammatory cytokines in children with febrile
convulsions. Pediatr Neurol 2001;24:49-53.

22) Madkowiak PA, Bartlett JG, Borden EC. Concepts of fever:

- 1011 —

)

juz

Nl

Recent advantages and lingering dogma. Clin Infect Dis
1997;25:119-38.

Kira R, Torisu H, Takemoto M, Nomura A, Sakai Y, Sane—
fuji M, et al. Genetic susceptibility to simple febrile seizures:
interleukin—18 promoter polymorphisms are associated with
sporadic cases. Neurosci Lett 2005;384:239—44.

Tilgen N, Pfeiffer H, Cobilanschi J, Rau B, Horvath S, Elger
CE, et al. Association analysis between the human interleu—
kin—1B (-511) gene polymorphism and susceptibility to feb—
rile convulsions. Neurosci Lett 2002;334:68—70.

Chou IC, Tsai CH, Hsieh YY, Peng CT, Tsai FJ. Association
between polymorphism of interleukin—18 —511 promoter and
susceptibility to febrile convulsions in Taiwanese children.
Acta Paediatr 2003;92:1356.



