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Interleukin 1 Receptor Antagonist(IL-1ra) Gene Polymorphism in
Children with Henoch-Schoénlein Purpura Nephritis

Phil Kyung Hwang, M.D., Jeong Nye Lee, M.D.” and Woo Yeong Chung, M.D.

Departments of Pediatrics, Laboratory Medicine’,
Inje University, College of Medicine, Busan Paik Hospital, Busan, Korea

Purpose : Interleukin 1 receptor antagonist(IL-1ra) is an endogenous antiinflammatory agent
that binds to IL-1 receptor and thus competitively inhibits the binding of IL-1e¢ and IL-15.
Allele 2 in association with various autoimmune diseases has been reported. In order to eval-
uate the influence of IL~1ra gene VNTR polymorphism on the susceptibility to HSP and its
possible association with disease severity, manifested by severe renal involvement and renal
sequelae, we studied the incidence of carriage rate and allele frequency of the 2 repeats of
IL-1ra allele 2(ILIRN2) of the IL-1ra gene in children with HSP with and without renal
involvement.

Methods : The IL-1ra gene polymorphisms were determined in children with HSP with(n=
40) or without nephritis(n=34) who had been diagnosed at Busan Paik Hospital and the con-
trol groups(n=163). Gene polymorphism was identified by PCR amplification of the genomic
DNA.

Results : The allelic frequency and carriage rate of ILIRN'1 were found most frequently in
patients with HSP and in controls. ‘The allelic frequency of ILIRN'2 was higher in patients
with HSP compared to that of controls(4.7% vs. 25%, P=0.794). The carriage rate of
ILIRN"2 was higher in patients with HSP compared to that of controls(8.1% vs. 6.8%, P=
0.916). The allelic frequency of ILIRN'2 was higher in patients with HSP nephritis com-
pared to that of HSP(6.3% vs.2.9%, P=0.356). The carriage rate of ILIRN'2 was higher in
patients with HSP nephritis compared to that of HSP(10.0% vs. 59%, P=0.523). Among 13
patients with heavy proteinuria(>1.0 g), 11 had ILIRN"1, 1 had ILIRN'2 and the others had
ILIRN’4. At the time of last follow up 4 patients had sustained proteinuria and their geno-
type was ILIRN'I. _

Conclusion : The allelic frequency and carriage rate of ILIRN1 were found most frequent-
ly in patients with HSP and in controls. Our study suggests that the carriage rate and allele
frequency of the 2-repeats of IL-1ra allele 20LIRN™2) of the IL-1ra gene may not be asso-
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ciated with susceptibility and severity of renal involvement in children with HSP. (J Korean

Soc Pediatr Nephrol 2005;9:175-182)

Key Words : Henoch-Schonlein purpura, IL-1ra gene polymorphism, ILIRN™2, Allele fre-

quency, Carriage rate
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Interleukin I receptor antagonist(IL-1ra)<

YIFNEL AL Y ARA IL-1 58
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1998 1958 2002\ 1297hA] Habaiu gl
Z~o}3E wHE3Ele] Henoch- Schonlein purpura
2 A 7499 #xet AAEedg wEska

GAE F 2AANA A Aol Faw 8
L oA0eldth ol5e WF ARL 85294
Ao, 49 219 o] 4 vH(Ta-

Table 1. Clinical Characteristics of the Patients
and Control

HSPN HSP Control

Number of patients 40 34 163
Agelyr)

Mean=®SD 85+29 87%k28 89%27

Range 50-154 5.2-156 5.8-159
Sex

M:F 19:21 19:15 88:75
Renal involvement

None 0 34 163

Hematuria 40 0 0

Proteinuria 21 0 0

Abbreviations : HSPN, Henoch-Schénlein purpura
nephritis; HSP, Henoch—Schoénlein purpura; SD,
standard deviation
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EDTA AHzld dAdo)x 4F3d DNA F
7] E_(QIAamp DNA Blood Mini kit, Quiagen,

USA)E AH&stol DNAE FZ3th IL-lra
FAARL Tarlow S(4]9] #-& wgth PCR

oA ALgE AWAE B vl ool FE

A Aslgitt.  Sense primers 5 -GCCCTGC-
AGGTGTCTGCAGCATGT-3'2]1L, antisense
5'GCATGGCTCTCCCCGCCTTGT-
CTC-3'°o]t}. PCR §HgE-2 5 ul.9] DNA, 10x
Hh2-9k =l (Promegail, Medison, USA), 200
mM dNTPs(Promega, Medison, USA), 27 1

primer<

mMe AlEEA, 125 U2l Tag DNA polymerase
(Promega, Medison, USA)E FAEY o
F45 Arlsle #E wkgaFke 50 pldTh PCR

& 717)¥ Geneamp 9600 System(Perkin El-
mer, Norwalk, USA)elH, ®Fg =71 95T, 2
B2F kS A7 s, 95T, 45%, 57C, 453, T2
T, 4524 403 ¥H-gA17]5L 72C, 5#3F Axst
3le] PCR A4 =
10 Lol loading dye 2 uL& 37I8ke] 100 volt
oA 308 HrgEstd A& #HGE S
DNA ladder(Promegarl, Medison, USA)E A}

23l PCR 4H29 =A7)E #8157, A
GEAE 86 bpol 2, 3, 4, 5W] WM 4] u}
2} 747} 240 bp, 325 bp, 410 bp EE= 500 bp
A718) M=g gl °P°4 AR HFig. 1).
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allele®] =2 ‘4—r°1’\1 Akl o,
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1. IL-1lra R&X Y9 allele HIE=Q}
carriage rate
HSP 3Aa3t A4 dizdolAe IL-1ra
Az A allele Y129 carriage rate:
Table 29 #Zr} Z+ Fo)| A homozygotes$}t het-
erozygotes®] &2 Hardy-Weinberg
ozl elatgon, Ao Aolrt
glgleh. ILIRN'19] allele ®WE7b 22} 93.99%,
9032%= 7bd =kow, carriage raterk Z+7Zt

98.6%, 97.9%= 7P¢ E=sith ILIRN29 allele

expec-

tations©l

RlEE HSP wollA 47%=2 izl 25%9
Hs Eokoll, BAXNOR folshA AokrHp=

0.794). Carriage ratel HSPiro)A 81%= tf
22 68%°l w®la E;kou FAALR fo
317 &tek(P=0.916). ILIRN'5E HSPI¥ - A
oAl & #lx BWERER ergkr)

—
Uz B

— 410 bp(4 repeats)
«— 325 bp(3 repeats)
«— 240 bp(2 repeats)

Fig. 1. Electrophoresis of the PCR product of the
IL-1ra gene. Lane 1 four repeat(410 bp) homo-
zygote. Lane 2, 3 heterozygotes of four repeat and
two repeat(240 bp). Lane 4 heterozygote of four
repeat and three repeat(325 bp).
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Table 2. Allele Frequency and Carriage Rate of IL-1ra Alleles in Children with HSP and Control
Alleles frequency, % Carriage rate, %
OR P OR P
HSP Control (95% CI) value HSP  Control (95% CI) value
(n=74) (n=163) (n=74) (n=43)
ILIRN'1 93.9 93.2 0.998(0.334-2.984) 0.781 986 979 1.836(0.201-16.720) 0.952
ILIRN"2 47 25 1.679(0.366-7.701)  0.794 8.1 6.8 1.219(0.433-3.432) 0.916
ILIRN"3 0.7 1.3 1.102(0.098-12.356) 0.584 14 2.4 0.730(0.074-7.143)  0.784
ILIRN*4 0.7 35 0.432(0.049-3.772)  0.739 0.0 7.0 — -
ILIRN’5 0.0 0.0 - 0.0 0.0 - -
Abbreviations : HSP, Henoch-Schénlein purpura; HSPN, Henoch-Schonlein purpura nephritis; OR, odds
ratios; Cl, confidence interval
Table 3. Allele Frequency and Carriage Rate of IL-1ra Alleles in Children with HSP with or Without
Renal Manifestation
Alleles frequency, % Carriage rate, %
OR OR P
HSPN HSP (95% CID value HSPN  HSP (95% CI) value
(n=40) (n=34) (n=40) (n=34)
ILIRN"1 91.3 97.1 0.316(0.063-1.575)  0.160 975 1000 0.000(0.000-3.004) 0911
ILIRN"2 6.3 2.9 2.200(0413-11.718) 0356  10.0 59  1.777(0.305-10.354) 0.523
ILIRN"3 1.2 0.0 - - 25 0.0 — -
ILIRN*4 1.2 0.0 — - 25 0.0 - -
ILIRN’5 0.0 0.0 - - 0.0 0.0 — -
Abbreviations : HSP, Henoch-Schoénlein purpura; HSPN, Henoch Schénlein purpura nephritis; OR, odds
ratios; CI, confidence interval
- |. ixt 13golgith o]E9 alleled2 ILIRN'1¢| 114
2. ME EH{RN OE IL-1ra X X
iAo 20| ol1em, ILIRN'2¢t ILIRN'4%o] #Z 134
_ gich Zeln vhAn FHE Az e
HSPZ & 21749 AW offtel wet F Fo= w7t AEHYE B2E 48 Qg o5 n
L]-—‘f-OJ Hlﬂ’aP%iC}. 74”03—0'] HSP §l}<]— /ﬂ;f:}‘ + ILIRN*I%]O]%E]_'
Qo] FogEl A5 40Wo|dth Table 304
B uwlel o] ILIRN29Y allele HIE=EE= AA ] &t
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A Jeldorur EAROR §954 EYrHP= Interleukin 1 a(IL-1¢)% interleukin 18
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P el A 5.9% %) 2.0, Atoloje fojgt B T shueldh ol RFE HId AEe
ol 7} TAE A LYTHP=0 23) ZHe e IL-1 F&Ae AFsto] dwe WA
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Al A - Mx C e
3. HSP {AZOM IL-1ra FHX CHE IL-1 849 Adsl=1, signal transduction
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A= 214o|gEd, 2441 AP w4 IL-1 bioactivityd AAA AAAE EF ot
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