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Angiotensinogen M235T Polymorphism in Children with
Henoch-Schénlein Purpura Nephritis

Chang Woo Ha, M.D., Hee Jung Joo, M.D.,
Ji Kyoung Park, M.D. and Woo Yeong Chung, M.D.

Department of Pediatrics, College of Medicine, Inje University,
Busan Paik Hospital, Busan, Korea

Purpose : Henoch-Schonlein  purpura(HSP) nephritis has a variable range of prevalence
from 25 to 50% among HSP patients and is a common cause of chronic glomerulonephritis
in children. In our study, we evaluated the distribution and the association of the angioten-
sinogen(AGT) M235T polymorphism with the clinical manifestations, particularly proteinuria
in children with HSP with or without nephritis.

Methods : The AGT M235T polymorphism was determined in children with HSP nephritis
(n=33) or HSP without nephritis(n=28) who had been diagnosed at Busan Paik hospital from
January 1996 to June 2001. The M235T polymorphism of the AGT gene was determined by
PCR amplification of the genomic DNA.

Results : The M235T polymorphism of AGT gene frequency was MM : 75%, MT :25%, TT :
0% in HSP and MM :64%, MT :36%, TT:0% in HSP nephritis, there was no significant
differences in the genotype and allele frequencies between the two groups. No significant
differences in clinical manifestations at onset and last follow-up were seen between the two
genotypes. When statistical analysis was done according to the presence of the M allele, the
amount of 24-hour urinary protein excretion and the incidence of moderate to heavy
proteinuria(>500 mg/m°/day) at onset and at last follow-up were higher in the MT genotype
than in those of in the MM genotype but these difference were not statistically significant.
Conclusion : We suggest a lack of association between M235T polymorphism of the AGT
gene and clinical manifestations in children with HSP nephritis. However, further follow-up
studies based on sufficient number of patients and long term follow up periods are necessary
to confirm the role of M235T polymorphism of AGT gene in children with HSP nephritis. (J
Korean Soc Pediatr Nephrol 2004;8:10-17)
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1) EYolMel DNA 22|

Aol AFHE EDTA ©xdR 500 uLol
RBC lysis &594((pH 75) 1 mLE 7l
12,000 rpmelA 283t A HAAlol| FFH¢
240 uL$} 5Xproteinase buffer 80 ylLE Y1
ARk o5 209 SDS 20 pl.9F 20 mg/ml. 2]
proteinase K 15 yuLE& 7}l 7AsA A"stH
th ol& 56TelA 158z w3 vg 6 M
NaCl 100 pLE& H7isted 30x23F w8l
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oA 12,000 rpmel A 1083 AT F 43l
2 90 F 1 mLe) FeAees seel 2 &

e T 1087 938t DNA FHAME Atk
1 mLe 70% olg&S DNA A4 7}stod
2 &3 3 12,000 rpmellA 1023F 943 8to
AAE DNA HALE A4k 819 DNAE A
Ab AR -20Co At

2) B8 34 cMuse =3 ‘

ARE3E AR = vle] Yol(F, FhEe] FE
AFete] Abgstgich. AldAle] drIEE 5
GATGCGCACAAGGTCCTG-3', 5'-CAGGG-
TGCTGTCCACACTGGCTCGC-3'°]%itt. &t

5 uLe DNA F&9& 7lste] 50
plL7bt Hx% sen ZAz 2 uMe AlEA,
1.25 units®] Taq polymerase(Promega, USA),
5 uL®] 10xreaction buffer, 1.25 mM MgCly,
Z+zy 200 uMel ANTP(dATP, dGTP, dCTP,
dTTP)V7t RE=E HF ZA st A
MAZZ 7 (GeneAmp PCR system 9600, Per-
kin-Elmer, Norwalk, USA)E o|&3}a] 94Tl
A SR AWAAZ T HUTAHA 17 ¥4,
583 Col A 187t annealing, 72ColA 187 ex-
tensiondte HA-E 33 WHES the 72TColA 5
B Qg A o] gl st

0. F FLL O
‘Fg%i—:

=
=g

f

ofi
5! i 51~
24

o ethidium bromideE ¥ &3t 29 agarose gel
A 100 VE 30%3 A71¥F $F UV transil-

T

luminator stellAl 303 bp =7 FEAHE9 o

2 #Fs9 A hA FERRe) M235T
AAEL ¢7)918] PCR £FAES AdasrA
7 stgch 5 plY PCR ZZAEd 1 unitd

SfaN I, 1 uL¢ reaction buffer <} T
uLE A7kste] 37ColA sE wAE o
2% agarose gelolAl H7]4E¢ o ddd H
o] A71E& Felstyrt. Methionine F(MM3)2
Aoz ke 303 bp =] WE, threonine
F(TTHE)S 266 bps}t 37 bp 5 71e] wWE &AA
stk old@HeEd MT &2 303 bp, 266 bp
¢} 37 bp & M HE BAH(Fig. 1).
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3) SAE 24
BE YHe 7 fAAR) gt Gaw 2
Az Brsgon F4Ed derdd £

Z8l9) ¥xE AHZEL Hardy-Weinberg equilib-
rium @] mE edse WY x -test®
Ak AR wE 2 & e vlae
Vs Ao yi-test® AZFSAR PR A
Ko
o=

gl

o o

Zo| Wilcoxon ranked sum test® ©o]-&3}
o, BEE EA9 AL PLO0SE Fola
a3l

=
o

e o}

1. HSP Alg€®3} HSP Z0AM AGT
M235T FEAE 2%

AGT M235T +Axrge] &XF HSPEolA
MM3&o] 75%, MT&e] 25%, —Lejil TTHol
0%°]2th. HSP Algidlres MM3o| 64%,
MT&o] 36%, TTHol 0%22 HSP Mg+
HSP T Alelelle FxE B9 {93 Aol
= UATHP=056). HEFAAS WEe & T
Zo] Afol7t AATH(Table 1).

2. AGT M235T FEXEN w2 AH

MM MM M MT [ [ShY] 11

Fig. 1. Electrophoresis of PCR products containing
anigotensinogen gene.
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Table 1. Genotype/Allele Frequencies for Angio-
tensinogen Gene M235T in Children with
Henoch-Schénlein  Purpra(IISP) and Henoch-
Schonlein Purpura Nephritis(HSPN)

gk AobAl gt A ¢ Al 8 d Al 13 20049

Table 2. Comparison of Clinical and Laboratory
Data in Children with Henoch-Schénlein Purpura
Nephritis according to the Angiotensinogen
M235T Polymorphism

AGT® M235T gene  HSPN(n=33) HSP(n=28) AGT" type MM MT
Genotype(%) Number of patients 21 12
MM 21(64) 21(75) Age at onset(mo™) 945+329 102.2%+291
MT 12(36) 7(25) Sex (M:F) 9:12 4:8
TT 0 0 Durations of follow 26=23 29125
1 %2 db=1.15; P=0.56 up(mo)
Allele Incidence of proteinuria
M 0.81 0.88 Initial(%) 10/21(48) 8/12(67)
I 0.19 0.12 Final(%) 6/21(29) 4/12(33)
“angiotensinogen Cer " (mL/min/1.73m®)
Final 109.7+£369 1032%166
Albumin(mg/dL)
7 B2 AN FAAH Be fog  Initial 9%04  39%05
Aot itk FA71% F4 wrlayygoesg | Find 41202 38206
Ser¥(mg/dL)
A o] A7 o]4E Wk HFer) 19 e Final 0.6+0.2 0.6+0.2
MTHelglen uex] fabs 25 49l A ‘angiotensinogen, Tmonths, T24-hour urine creati-
N5e 438l Qon, udHgte wAT T nine clearance, *serum creatinine

2] gkgitl, MME 3 MTES wn £4<& 8
FE W MTEAA Do) SANET} Z7)9
FA BE T A 67%, 33%E MM
48%, 29%°l ¥l3 =& AFE Jehhdey 5
AXRew Foeta] GATHP=0.460, P=1.0)(Ta-
ble 2).

3. AGT M235T REXIE0 M=

CHel i 91o] AFEHEAN

HSP AgelA ztzbe] fAxgel we
W o] BluA] 24217t A me] dhEre Zo)9)
7tz MME 448946343 mg,
381.8£6405 mg, MT®E 917.9%9952 mg,
863.511394.2 mg e & MTElA MM H]3)
E2 %S Jehiiglov, SAHRE §931X
RTHP=0.3529, P-0.8469). $55% o4 ©

=(2500 mg/m’/day)& 7} A$E 719
#& 5 Zbzt MMM 29%, 20%, MT
|4 42%, 36%= MTEoA MMEo] =)
BEE Hehlidlow, BAHcR {931X
F¥t} (P=0.471, P=0.405)(Table 3).
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Table 3. Degree of Proteinuria in Children with Henoch-Schénlein Purpura Nephritis according to the

Angiotensinogen M235T Polymorphism

AGT" type MM MT
Number of patients 21 12
Durations of follow up(mo™) 26£23 29125
Mean amount of proteinuria(mg/m*/day)
Initial 448.9+634.3 917.9+995.2
Final 381.8+640.5 863.5+1,394.2
Patients with moderate to heavy proteinura( =500 mg/m%day)
At onset
Number/total number{%) 6/21(29) 5/12(42)
Final o . :
Number/total number(%) 4/20(20) 4/11(36)

*angiotensinogen, 'months
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A 1H A s AGT 829 exon 29
@717} thymineol A
cytosine0 & A E 1 Ao 235HA ofr
wAFo] methionine®l Al threonine &2 A& +&
7

AS W) old fHAS ZE AL FF

T dd 827 dE &
oM MM Frxzrg ey MT fdatd B AGT
#4271 E2o16]. 2822 AGT A9 T

g oRsAAst A dne] 194 Azl Bol
= =93 g9 F9 FtE 7o g
A

AGT 32 g3dAe] Exe BFAelA dF,
W&o wel 2ol Kol ow dEA Utk
Pei (1012 Caucasiang o2 g Aol A
27y Sxkdt BEFolA MMEe] 351%, MT
o] 482%, ZLelal TTHo] 16.7% = H 13}
MM, MT®&o] TTEXt} ®skth Maruyama 5
9] U& XolE o s F ATelA tied
I ATl MM3E 3-4%, MTE 29-32%,
23 TT¥o] 65-67%= HistA L, Goto &
171% A dE [gA A¥F #AE ez
& ATl fAME BEE Basle] TTHe] o
2tk Hong 57190 =dl dAelde &<t
SAEd RF BEFAA TTHo 59-66% %
9 22 ¥Eg HYou £ AtdA= MM,
MT o] TT el uls] o @tk ol of
vl AF3 ule} Zo] MM, MT, TT #He #3*
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T AT thET Abold] {og Bx 9 Ao
7b EAEA gsked, & AFolAx HSP Tl
Al MM#®e] 75%, MT¥e] 25%, TT&ol 0%
2, HSP A¥E79 MM3E 64%, MTE 36%,
TTH 0%l ¥l FAA4E £X9 Folg o)
¥ A HP=056)(Table 1).

Maruyama F[9]2 9579 Ao} IgA A= 3
A5 gder g dTelA AGT FAxE) ut
€ 9= HEE Hashax T dEfAAE
7H TTHA MT/MMfﬂoﬂ Hlvﬂ Az HA
DL/\]_,] 24;\]7} 7“‘*”4 D}Huako] 1,320+
1,420 mg2 & 750+780 mgol H|sl ETAHo=
T EPTa BusEA, AGT FHA o
40l IgA AHZ Yo} wUme] FFwof
el o ATe dPEttn FAse Pei
S[10]2 MT, TT39 2% MMl u]3 217
T At Bo} A&aA APHUSE B
M T dE Fid4e 247 [gA AEF
A wA AR Ao R YA AHAE 4
T T8I A¥EIAST FHEAG 2
Schmidt 5[12]& IgA A¥Z A T
o BE AFHeRY Ao] o wE 7
AR, FAAH g9 fvdn B
Gumprecht F[13]1% 2479 ¢} tsk Mg &x
g ez & Agelx M235T thagAe] A7)
s At #del ivkn F3sith. Hunley
111 °‘%°JP+ el %-"4 [gA S A5
EH)\]'OE /\
9 AGT M235T v?ﬂx} gEEe 9gs zA)
sed oride ZAE dx 2o 3
Goto &[17]2 IgAXHZ
e A7t A BAE FAe
A MM/MTEe| nl&] APEL0]
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WokeS HashAA Hunly (1119 A8 w
WEFE W FAHBAE s)7ho Holsb e A
HehdA 3714 oy AR @ TTHel
7t Bgsivtn F4s9t. AGT 534
g4 HSP 4Ade 2o BeEyge] dhsjA

hekob g s x] @ A8 A 13 20044

© Hirl gtk B dFeAe ddxe) Fub
ARFAl A3, " gRR, €4 FeolEldR
9 27 2 A #F T HabA FAAE
o Mg Fog Zelzt ISl TT Heol g7
giel, MM3E¢ MTE% Hn2qe 98
LA ES} 24X A o] ol
ol mE FAF ol fAKLh F

Gl (>500 mg/m*/day)E 7R
& FYe xolzb ATk
é}hgl E‘r“—‘.‘%*E %74]7&!0& Tr«l?SPX]
%L%):E]'(P 0.3529, P= 08469) IgA /\]Hﬂ < o
4 AHAE BolwA HAMI] AYsh= /\]:rLZﬂ 2
o2 10d B¢l 20-30%04 ©r] ARH
= Pt g4 IoH18]. Davin S[4]=
HSP AdE 71z Ao} #ate] oF 20%71 204

T A ARAFez APty stget. B A
T TTHol glomz A TTI MMEH
of AHAQ vl EAo] o]Fo)xx] kg, F
A #HZ7)|ze] Hi 254 dolmg By A
HSP A9 digt AGT 34 thalAde] o3ke
2387] HsliME B g2 FHE gye=
B717009] 33 gao] "asteet Azttt

5 F :HSP AFTAl A9 4oF T4 AFTA]
Ao &% °J°]°]‘:} 2 dAFolA = HSP &z}
2 A% AR %lt T3 gle Tog BH
& T Abolel AGT f-8xke] 2359 ofn|mAto)
methionine®lA] threonine 2 X&5¥= AGT

M235T 3zl thgdAde] Bixo] o)l 9EXE

ZAFeta, HSP A9 #xEe ez AGT
M235T 32 d&dAdol dddda #Aze] )
EAE ZAMEIA

B 1996 19RE 20019 697Hx] RAb
Al ZolutE WEEle] HSPE gd 619
9o FAE UgoR gt AGT M23BT {4
28L& PCRE 434t
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1) AGT M235T 389 #¥+& HSPol
A MM@eo] 75%, MT3o| 25%, 1#1 TTHE
o] 0%o]%itt. HSP Ald#exe MMPo| 64
9%, MT3o] 36%, TT&o| 0%22 HSP g+
3 HSP & Apolol faxd ¥ F3 2
ol glith

2) HSP Aol ztzhe] faxge] we
gl o] Eub AREA kg, ¥H 4F9 ¥
2 Agolel A 5 7|9 4 #F F9

Aol FRAREe WE feld Aozt fAG

77 B @] ARHeR WP} 4F
o]4g e 19e MTHelgon uix

ehigled, FAHLE
0.3529, P=0.8469). $%5% °l49

S
mg/m%/day)E& 7}7 A=

36%=2 MT3Eo] MMEe H& =& A%s Y
gligloy, EAHCRE {FoatA] St

H 22 dFoA Lol HSP AE #FafelA
AGT M235T FAzge Bxe HSP &A1
o8k Aol7t ATk B A7 AE F3H B
A7)1Zhe P BAYolnE Rt ZEE HSP
Ago] et AGT Fxizr thade] 43s &l
7] eidE Ruh B FTEE WHoR &9
2717re] F4 fEe] Hastele A4t
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