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Analysis of the Tumor Necrosis Factor-@ Promoter Polymorphism
in Children with Henoch-Schonlein Purpura

Hye Ran Yang, M.D., Jae Sung Ko, M.D. and Jeong Kee Seo, M.D.

Department of Pediatrics, Seoul National University College of Medicine, Seoul, Korea

Purpose: Henoch-Schonlein purpura (HSP) is a systemic vasculitis involving the skin, joints,
gastrointestinal tract, and kidney. Although the pathogenesis of HSP is still unclear, tumor ne-
crosis factor (TNF-«) is regarded as an important cytokine contributing to the disease. The
goal of this study was to determine the role of TNF-« in the pathogenesis of HSP, and to
evaluate the TNF-a polymorphism for genetic susceptibility to HSP.

Methods: From March 2004 to November 2005, 40 children with HSP and 32 healthy controls
were included. Serum TNF-« levels were measured using the ELISA method during the acute
and convalescent phase of HSP. The genotypic and allelic frequencies of the TNF-a gene
polymorphisms at positions =308 and —238 were evaluated in patients and controls.

Results: Serum TNF-a levels were 23.17+11.31 pg/mL in the acute phase of children with
HSP and 10.56+£5.59 pg/mL in the convalescent phase (p=0.000). There was no significant
correlation between the serum TNF-« levels and the clinical scores of HSP (r=0.310, p=0.070).
The genotypic frequency of the TNF-a@ —308 polymorphism in children with HSP was not
significantly different compared to healthy controls (GG 80%, GA 20% vs. GG 93.8%, GA
6.2%; p=0.094). The genotypic frequency of the TNF-a —238 polymorphism in children with
HSP was not significantly different (GG 97.5%, GA 2.5% vs. GG 93.8%, GA 6.3%; p=0.429).

Conclusion: TNF-« is assumed to be the main cytokine associated with the pathogenesis of
HSP during the acute phase. However, the presence of TNF-a gene polymorphisms at positions
—308 and —238 did not distinguish children with HSP from normal controls. (Korean J Pediatr
Gastroenterol Nutr 2007; 10: 11~19)
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Table 1, Clinical Scoring of Children with Henoch-Schénlein
Purpura

Joint score
0=no symptom
1=pain and/or swelling of slight grade
2=pain and/or swelling of moderate grade
3=pain and/or swelling of severe grade

Abdominal score
0=no symptoms
1=slight pain and/or occult blood in the stool (+)
2=moderate pain and/or occult blood in the stool (2+/3+)
3=severe pain and/or melena

Kidney score: hematuria and/or proteinuria as follows
0=no proteinuria and no hematuria
1=proteinuria (+) and/or hematuria (+)
2=proteinuria (2+/3+) and/or hematuria (2+/3+)
3=proteinuria (>3+) and/or hematuria (>3+)




o2t Q| : Henoch-Schonlein XfEEZS0{A] Tumor Necrosis Factor- @

S CiEd 24 - 13

2Jsl] A A=l Henoch-Schonlein A}HFE2] A 43
A Al(clinical scoring system)ol] whe} 3kz}Fo] Ho|=
T S, B S AR SAE 4 dEd 0~3de
2 Hrbsldrk(Table 1), 35, 4, 8 A4 S
o] g5 &A= oA vEht 355 AL E 3
CEELS

2) Tumor necrosis factor- ¢ (TNF-2)2| £8: t|4
Shobze] A& As g Ao S8 &85 $of
Aatod 3,000 goll Al 54 F<F DA ISk —20°Coll
A WEREAS & anti-human TNF- ¢ ZA|(R&D Sys-
tems Inc, Minneapolis, USA)E ©]-&3t ELISAY-S At
&3to] TNF-¢9 $55 433

3) TNF-e2| QXY 24 a4 4 9 vz
RulollA] 24 3 ccdl FAL A23}o] A ool
4] QlAamp DNA Mini Kit (Applied Biosystems, Cali-
fornia, USA)E AH-&3lo] DNAS F538fo] —20°CollA]
g Hastelet.

TNF- @ G-308A°ll T3t primere sense 5’-CTGAA-
GCCCCTCCCAGTTCT-3", anti-sense 5’-CGGTTTC-
TTCTCCATCGCG-3"& A*stslom, TNF-a G-238A
oll th&t primer+ sense 5’-GGAGGCAATAGGTTTT-
GAGGG-3’, anti-sense 5’-GGTTTCTTCTCCATCGC-
GG-3'5 AFstAt”.

%73k DNAE primer 1.25 pmol, 250 «M dNTP,
2.5 mM MgCl,, X10 buffer, Taq polymerase 0.15 unit
7} E3+5 50 «L9] bufferoll 4] PCR (polymerase chain
&A1 # ek PCR

[e2

¢

A

reaction) thermal cyclerg ©]-83}o]
HhS 27 02 94°Cell A 30%, 65°CollA 30%, 72°Coll
2] 30%2% 53] WHEg 5 94°Col| A 30%, 65~ 55°Co]]
A 30%, 72°CellA 30%2% 253] wHEgt & thA] 94°C
ol 4] 30%, 55°CollA] 30%, 72°CollA] 30%E 153] b

E3}9tk. PCR A4 &S PCR purification kit (Roche
Molecular Biochemicals)S ©]-&3lo] PCR HFH-g- &

o}l dNTPS} primers A|AsSI] FAH Fd&
k.

SNaPshot primerZ4] TNF-a G-308Acl thal] 5°-
ATATAATCATGATTATAATCAATGATGATCAATA-
GGTTTTGAGGGGCATG-3’, TNF- @ G-238A0l thal
5’-TAATCAATGATGATAAGACCCCCCTCGGAATC
-3’2 Fnlsto] PCR A5 ABI PRISM SNaPshot™™

Multiplex kit (Applied Biosystems, California, USA)2]
SNaPshot Multiplex Ready Reaction Mix& HF-5-A]7]
3 AL foll SEZF 852 $ microamp tubeoll 10
pLA E3313ch PCR thermal cyclers ©]-83}o]
96°Coll A 10%, 50°CollA] 5%, 60°CollA] 30%E 253]
HhEto] AbA] A7t vb-e-S A]7] & Shrimp Alkaline
Phosphatase 1 unitE 3L 37°Coll4] 147+ 59t Eo}
Al FolglE= ddNTPS} primerE A 73k L 75°Cel A
1587 o BaE BB eH AAH SNa-
Pshot AHE& d9lch

SNaPshot AH=3} Genescan-120 LIZ Size Standard
(Applied Biosystems, California, USA), Hi-Di forma-
mideE ¢ & Z+ 2 Hult} Hi-Di formamide 9 L2}
SNaPshot A= 0.5 L, Genescan-120 LIZ Size Stan-
dard 0.5 uLE #53t0] 41 F 95°Coll A 5&7F o
HAGA7)aL A5 Slell F2Aek7k ABI PRISM 310 Ge-
netic Analyzer (Applied Biosystems, California, USA)
of| A A7]%d 5 Al3Y3FaL ABI PRISM GeneScan An-
alysis Software ¥ Genotyper Software (Applied Bio-
systems, California, USA)S ©]-83lo] AFEA S A
skt

SAA A S1ske] SPSS 12.05 o] &3t
A AR e r 7 7He] €3 TNF-¢ 5%
H 25 98l Student t-testE, F o 7+ oA 7@;
(clinical score) H]3LE 918l Mann-Whitney U tes
AlA F43719) Bali719] - TNF-« %5—*3: ‘ﬂ]
123}7] $]8lA] paired Student t-testS, @ TNF-«
9} A 7k A A S E7] 28l 4] Pearson’s
7t S A G 7 N -GAA} Bl E2] 2o
g BA3s17) —HOH/H Chi-square tests, 7+ 2ol
uhE dAELe] Aol A8y #Iste] Fisher’s
exact testE AH-&-3F3th p gkel 0.05 kel B¢ 5
AFH oz FoA3 Aoz AAst
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207, oJo} 20%)] HF AL 6.55+2.574(HS): 2.3
~14.54)S0th. BE Fotol|l A FA= & zte] dHdE
Rom, 287 (70%)N A A FA7} EnkE Ak 329
(80%)2] Stobrt B S BT, o] F 7H(21.9%)
oNAE B Sl Asfsta zto] vgol Vel
He Hylen, 155 46.9%)0l4 BF, 9w, A5
T Y Algk B8 FAE vebilth 4089 3ot F
12 (30%)™ellAl Pz, shilixe 52 A AW &LAdol
=G =2 329 dot 169, oot 163
om i A7 10.6+2.64 .

2. X TNF-a sk

3tA}stoll Al Henoch-Schénlein AFHFSS] HA4d 710l
A3 I3 TNF-a 5% 23.17x11.31 pg/mLe
w], SA7F £AE Foll 543 A TNF-¢ 55+
10.56+5.59 pg/mLEA S54¢] Ballg}h v Eo] FAF
°2 FsHA ZA&sHTh(p=0.000)(Fig. 1).

H S8, 5 S8 A T ol whE 347
P INF-a $55 AHEYE v, @4 INF-¢ 5%
= #E Z4o] gl StolollA 14.61+15.5 pg/mL, &
d A4S B9l 3lololl A 26.32+23.54 pg/mLE F2J 8k
#Fol7b R IL(p=0.158), FF S0l = Fhofol A
21.4346.53 pg/mL, B4 F4-& B3l Frotol| A 23.45+
24.93 pg/mLE 28t =o]7l 319) 0.1 (p=0.835), Al
A Z4o] 9l9iE Stololl A 20.04+10.67 pg/mL, A%

40

=0.000
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Fig, 1., Serum TNF-¢ levels in children with Henoch-
Schonlein purpura (HSP) during the acute and convalescent
phases, Serum TNF-¢ levels in the acute phase of HSP
significantly decreased in the convalescent phase (p=0.000).

o|7} ¢13)th(p=0.420).
A TNF- ¢ 552 Henoch-Schonlein AHHE2] 9
4 H9(clinical score) 7toll& Frolgt AAAAI71 919)

thr=0.310, p=0.070).

3. INF-a S8} CHddol &4

[LE

TNF- @ -308 locioll 2] g5 A} Hl=+ Henoch-
Schénlein ZHEZ StotollA] G 90%, A 10%, ol
A G 96.9%, A 3.1%%om, FAAY WEE AT
ollA GG F-H A o] 80%, GA 20%R 3L tHEToll A+
GG A o] 93.8%, GA 6.2%%4] Henoch-Schon-
lein ZHiES Stofoll A H2 GA A ] U=
o7l AR FAIAY AL AN THp=0.094)
(Table 2).

TNF- @ —238 locioll4]9] & 542} ¥l =+ Henoch-
Schénlein AHEES 3tololl A G 98.9%, A 1.1%, &
ol A= G 96.9%, A 3.1%Q3L, FAAY BiEE 3ha)
oA GG 97.5%, GA 2.5%32w tZFHE GG
93.8%, GA 6.3%=EA] *+ T Aololl SAH ] F-2 A o]
2 TH(p=0.429)(Table 2).

4. TNF-a A} CIgdof| e a4t
A TNF-a &AM

g

TNF-a —308 locioll 4 2] A7 v} 42 Henoch-

Table 2, The Genotypic and Alleric Frequencies at the TNF- &
-308 and TNF-a -238 loci in Children with Henoch-
Schonlein Purpura (HSP) and Healthy Controls

HSP (n=40) Control (n=32)  p-value

G-308A

GG 32 (80%) 30 (93.8%)

GA 8 (20%) 2 (6.2%) 10,094

AA 0 (0%) 0 (0%)

Allele G 90% 96.9%

Allele A 10% 3.1%
G-238A

GG 39 (97.5%) 30 (93.8%)

GA 1 (2.5%) 2 (6.3%) 10,429

AA 0 (0%) 0 (0%)

Allele G 98.9% 96.9%

Allele A 11% 3.1%
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Table 3, The Clinical Manifestations and Serum TNF-a@ Levels
in Children with Henoch-Schonlein Purpura associated with
TNF-a —308 and —238 Polymorphism

GG genotype GA genotype p-value

G-308A n=32 n=8
Joint symptom 1 (65.6%) 7 (875%) 0396
Gl involvement 5 (80.6%) 7 (87.5%) 1,000
Renal involvement 10 (31.3%) 2 (25%) 1.000

Clinical score 3.34+1 95" 250076 0293

Serum TNF-& s 04i0a36 22714826 0505
(pg/mL)

G-238A n=39 n=1

Joint symptom 7 (69.2%) 1 (100%) 1.000

Gl involvement 31 (81.6%) 1 (100%) 1.000

Renal involvement 11 (28.2%) 1 (100%) 0.300

Clinical score 3.03+£155 9.0 0.050

Serum TNF-¢ o3 13400 39 210 0.800
(pg/mL)

*The values are expressed as means=+SD.

Schonlein 2HWHS Ehatoll A2 4 Z4(p=0.396), %
5 S4(p=1.000), A7 AW o 5(p=1.000)2} F-2l3t
He#Ado] glgith(Table 3). Henoch-Schonlein AHHHE
kS atedshe A HA-E GG FAAE T GA
Zrell ]2t Afol & Eolxl oLokth(p=0.293).
Henoch-Schonlein AFEFE2] xWt o X% TNF- & -ﬁ-ﬂ
ZFe] -308 locioll A 8] FAAF T BAH 4] §

ATHGG FrAAE 452%, GA A 28.6%; p=

ot ox ©

0.675).

TNF-a 238 42 A= 34 S4(p=1.000),
B Z4p=1.000), A% FAH o F(p=0.300)2} 23t
A Aol gig) o (Table 3), Y A+ GA FHAY
o] GG FAARA wls FosHAl EJThp=0.05).
Henoch-Schénlein AFHHE2] 24k o = —238 locioll

A8 GG FAAEH GA FHAG ll U;]'T: welgt 2
o] U TH40.5% vs. 100%; p=0.421).

P4 TNF-a 5+ TNF-a -3089 GG F+H A
o[ Al 23.04+24.36 pg/mL, GA FAAGolA 22,71+
8.26 pgmLoZ 723k Aol7} §l%).om(p=0.505),
TNF-a —2389] GG -+ Aol A 23.03+22.32 pg/mL,
GA Aol A 21.0 pg/mLO& 23k fo]7} 1
th(p=0.800)(Table 3).
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Ao ol ACE 317 chgd Aol et A5 £
ato] 'Y 2 Zell= Henoch-Schonlein AHFEol 4]
sk A9de] A7l A Ao BRI Aol
= m A L8 A2 gAY 11 8§47 o
A IL-1 receptor antagonistol] T3k &177} 9lo] St
.E]_15,16)'

A7t G AAA il el W 71H 2 TNF-

@, IL-1, IL-6 59 AAFA Aol E7}2(proinflam-

wE ook ofN

matory cytokine)S-o| Hv]E|o] Q3= uh-g-o] A zhE] 1
ARz el Bu]E 2F3le] AFAHEFo] BolA 3}

o] I I A Fol| MERZ-EA(cell adhesion mole-

cule)?] WAL FEsto] BAY o7 YFALE A
A

ule}a] A XA F3edl Henoch-Schonlein AFEE
o wiol] QoA & Ao| E7IQIS] 2Hgo] Fad 7
2 AR =], ol thalA] 133 Besbas 522 AT
ZA3}oll 23} Henoch-Schonlein AHHFES] FAd 7)ol
IL- 1, IL-63} 72 thE Aro] E71Rlel vlsl] &% TNF-
a7t Aokt Balj)oll aste £1S Hels
Ql=38}o] TNF- a7} H47] Henoch-Schénlein AHHFE
o] wiol] T3 A5 FHshe Aol EIYS Al
Aatgem, Gattorno 5”9 dFollAE  Henoch-
Schonlein ARES 0. & ZIthsl 4o} Zkxtol| A TNF- aoll
ofsl] FEE A T4l 2AENS 4ol 71H
A Fesittan AFd vk vk =S Ha'v Zl
Henoch-Schénlein ZF8FE 4o} 3ta}5-2] I TNF- @

fo o\

I Haspgict
B ol Fo] Aol E Henoch-Schonlein ApHFE2
w3710l @4 TNF-a 57} &3t S4o] &
AR WA FosHA FHaste £7E Hol 7] Ba
I} ub7EA 2 Henoch-Schonlein AFEEE2] Wb o]
o] 471 45 Lol 3lo] TNF-a7t F83
S AT 5 Al
= Z3sto] thekst AstollA ©
o W HAI A ZHEshe AT AolErQler &
A = TNF-a9 $-73H2= chromosome 6p21.39]
MHC (major histocompatibility) complex®] class III 5
1 ol &8k microsatellite, SNP (single nucleo-

2430 fn

tide polymorphism) 52 ©H34 (polymorphism)e| X
=)o) ek o] 3t A=) Y11= MHC haplotype
o] thofat TNF-a ol GFS & F vk #=
A& AAste?) TNF- ¢ 47 2] thg o] TNF-
a Aol d3fe wlX|aL o] 5 Fal Ao ol o
e £ T Atk 7HsA S AAE FHlom, AAR
E, AFE i, 289, A48 I 7
E3}ste] ofe] chekat AZkEollA A7t o] Fo]
27 o5 Fof, Aot AFA ARl A
TNF-a $37 b Aol tidt Sykora 529 aloll
°|hH TNF-a -308 47 thg A A5A 443t
Frot5a tze] Su] AU+ Aol & Holow, A&
ol 4 2] TNF-a -308 A F428 HlE+ o]
Zubsl 3kabollA] B E=9kal CRP, PCDAI (pediatric
Crohn disease activity index)oll A& 2|8k 2fo] & H
o]A] TNF-a -308 v o] 2] £33 3ol
AFe = T Ue Aer Bt

AntH o g Aol 7Pl AR = F9ollA 9
SNP+= thoksh Aol st st e e Zlo
dA A=dl, TNF 42k2] SNPell:= -1,031 (T—
C), —863 (C—A), —851 (C—T), —419 (G—C), -376
(G—A), —308 (G—A), 238 (G—A) 5o] L&A 3
%9 o] FollA AA} A7 B9lell $1X]8}= -308G/A
9} -238 G/A F-AAFY A& TNF- 2] A3} T
o] A& 7HsAde] =ot oy thE AFA AZHEolA
A e g FE wole sNpEta & F Qo)

a2}, oF7HA] Henoch-Schonlein 2HiHg SHAbE
o & sto] TNF-a 37 tgA& =A% A7+
719] o] Foj A A gk Aefolm>, Fufloll A ofol] T
gt A7t AFskdek. ofoll 2 edoll A= Henoch-
Schénlein ZHiESoll A dojubs P& 9] 15 ub-gollA
238 9T 5= TNF-a2l 317 dhgd o] 7il7lel
of] W& t}oFdt Henoch-Schonlein AFEHE2] 9l Aol
gt Aws 7hsstAl dkok= AAlstell Al Henoch-
Schonlein AHHHEo 2 A wks I 4olE oz &
o] TNF-a F37 thgAe F4& A=t

a2 723} TNF-a 374k HAAR-Slell slidahs -308
ARl A e FAAS, HPFH2 WIEE Henoch-
Schénlein AFHES Btofpel =T Zholl F-23F Aol &
Ho|x] okglom TNF-a —238 Aol % uprhA]
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FAuE, TNF-a@ 2380114 GA #1213
Foll= GG FAAR ol wlal] 4 Hg7t ou]
oA 238 XA A HHFHAE 2+ 7% He-
noch-Schénlein APHHE2] QlAkakAdo] Ag 715418
A Apekekar & = Qe v
AFATE A&k b A7 Jormg 5 o 3t
g 5014 F7HEQ) ATE Ao g oo i
sff Wehs] e Havt e Aol

H]E 2 oI o)l A TNF-a G-308ALt G-238A #-4
t}&d o] Henoch-Schénlein AFHHE2] WHof] w]X]
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