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Role of angiotensinogen in progression of Henoch-Schonlein
purpura nephritis in children®

Tao Li, Fang Deng, Xiao-cui Zhang, Qi-xing Zhao, Xiu Li, Hong-li Zhang
(Department of Pediatrics, the First Affiliated Hospital, Anhui Medical University,
Hefei, Anhui 230022, China)

Abstract: Objective To investigate the relationship between angiotensinogen (AGT) and renal injury in children
with Henoch-Schenlein purpura (HSP). Methods Thirty patients with Henoch-Schonlein purpura nephritis (HSPN),
31 HSP patients and 25 healthy children were included in the study. Fresh morning urine and serum samples were
collected before treatment in all the children. Serum concentrations of creatinine (SCr) and blood urea nitrogen
(BUN), glomerular filtration rate (GFR), urine protein (UP) and urine creatinine (UCr) were measured. Serum and
urine AGT levels were measured by ELISA and adjusted by urinary creatinine. Results Urinary angiotensinogen/
urine creatinine (UAGT/UCT) ratio in the HSPN children was significantly higher than that in the HSP children and
the healthy controls (P < 0.05). UAGT/UCr ratio of the healthy controls was lower than that in the HSP patients but
without significant difference (P > 0.05). Serum AGT levels of the three groups were not significantly different (P >
0.05). UAGT was not correlated with BUN or serum AGT (P > 0.05), but positively correlated with SCr and UP/UCr
(P < 0.05), and negatively correlated with GFR (P < 0.05). Conclusions Intrarenal RAS activation may be involved
in the occurrence and development of renal injury in HSP children. The severity of HSP can be judged and the
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progression and prognosis of renal damage can be predicted by monitoring UAGT level.
Keywords: Henoch-Schsnlein purpura; renin-angiotensin system; angiotensinogen; renal injury; children

1 EPE 2 (Henoch-Schonlein purpura, HSP)
JE LSRR WA A o B e 5 i L TS 1Y
FEHRZRW, JE ] Rk e, SR B R
PAFEHLEI A TR, R - I RKER
% 4t (renin-angiotensin  system, RAS) 1 BF 57 3 B 4
HHTE R4 RAS J7 TN, WF5E R RAS 1HLFE'S
g T & FEE AR Y, SRR A I Rk R
Ji (angiotensinogen , AGT)7E HSP &4 123 4 i it 4
i o A5 PRIt et 529 4% (Henoch-Schonlein
purpura nephritis, HSPN) £ JL \HSP & JL & 1E % JL3E
MIFHR T AGT K-, RFTIR M4 % 5k 2R )5 (uri-
nary angiotensinogen, UAGT) 5 JL# HSP 5 #iifY
1 #BRERE
Il A< 5% 434
Bifi AL 2 B 22 0 B R 2 5 — B I = B JL R
HSPN &L 30 fil, Hirr, B4 15 1], 2ot 15 1] 48
% 5~13 %, F-44(9.00 + 2.55) % ;HSP £ JL 31 #4,
Horr, Bk 19 B, otk 12 )5 4R i 4~14 5 18
(7.90 + 2.55)% . HSP HYIZWH K 4 Wi KRS By i 2
Gy RN L EE B e 71625 5145 (European League
Against Rheumatism/Paediatric Rheumatology European
Society, EULAR/PReS) k5B, HSPN A2 Wik 41 L
T UL B IR 2RSS R (), SO B AR 1
inlEuESE R (A7)0, HEBRPTA A OIS RS
PRI M T T B A R P e L A PR R R
PR BT A LY R B a2 b R i R
ACEI . ARB K HAW S il FG Y7 o e IBUE g5
JLE 25 B Xt RRAE , Forb, BA 1k 14 491, 2ok 11 il
SRR 7~12 %, F1(9.24 £ 1.48) % . WKL HTE
S AR B AREE IR B SR AR AR . L
1= 3 MG AEEY B ARE S RE R R
it L (P>0.05), fIBURAHIKIAL 3 ml, [F]
WA Br e 2 PR 5 ml, T 4°C 4 000 r/min Z5.0 J7 5.0
15 min, W4E LIEWF -80°CUKFHRF =, HT
AGT Hiil
1.2 MmiBEFR AGT &

S MG KIRFRATEIRI TR . MTEIRER
. (blood urea nitrogen, BUN) . Ifil LT (serum creati-
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nine, Scr) . /K #& H (urinary concentrations of protein,
UP) . JR LT Curinary creatinine,UCr) Az B /N BK U 1ot
K (estimated glomerular filtration rate,eGFR )Z&48 b5
TEABEAL S EHATHGI ;LA AGT FIBR AGT 7K-F-
KN AGT ELISA it & i 47 I & (R A% -
SEA797HuU, iBUL/R A A R A R W], D
BN Ry ng/ml, AGT e flGke: H Bl 0.72 ng/ml, B4
VERI R IR R SR B H A T
1.3 FitEFHE

K H] SPSS 20 GEit R AT HCE 2 b L Bdli R
FHPIH + AR 22 (X £ 9) FoR , Z 4L R H LA
R 22500 2P E LR ] Scheffe #6495 ; 4
KA 3 #r >R FH Pearson A SGAE 347, P <0.05 2 22 5
At Lo

2 #R

21 3HARMERKEE/RAEKE

3R I AE Bk R [ R ALEF (urinary an-
giotensinogen/urinary concentration of creatinine , UAGT/
UCH)ZK L2 1.8 1, HSPN 417 T HSP ZH Filx i
H, 29 HGYH2F 7 X (F=29.067,P<0.05); HSP 4H
5% B R 25 R G221 L (P=0.270),
2.2 34IME AGT KF

3 IMTE AGT /KL 2 K 2, 3z MR
TG it F i L (F=0.616, P=0.543),
2.3 HSPN £ UAGT/UCr 5 BUN.Scr.eGFR. Ifl
i& AGT & UP/UCr BytB %1%

HSPN 2 UAGT/UCr 5 BUN.Scr.eGFR. Ifil i
AGT J UP/UCT FAH IG5 HT UL 3,

1 SHERMEEHKEZR/MEAE (xzs)
20 51 UAGT/UCr
HSPN 41(n=30) 19.081 + 13.148
HSP 41(n=31) 6.972 + 3.507
IEF TR (n=25) 3.406 + 2.087
F2 34AIMmEAGTKE  (pgiml,x+s)
2551 1 AGT

HSPN 2H(n=30)
HSP ZH(n=31)
IEH XTI (n=25)

27.388 + 10.697
27.067 +17.331
31.059 + 14.945
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A:UAGT/UCr 5 IfiLi% AGT JCAH XMk, r=-0.303, P =0.104;B: UAGT/UCr 5 BUN JCAH X4k, r =0.011, P=0.955;C: UAGT/UCr 5 Scr & iF4H
2%, r=0.540, P=0.002;D: UAGT/UCr 5 eGFR & fi#15% r=-0.419, P=0.021;E:UAGT/UCr 5 UP/UCr S 1F A%, r=0.373, P=0.043
3 UAGT/UCr 51i% AGT.BUN.Scr.eGFR  UP/UCr BI85 1%
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1A E R LA A B o AR Ak S
U AT S BB 52 0

RAS 2 —MN WAL, FESHILE JKHE
T RV I A RAS TRATfE S
U 1 S SRR OB AL BN, AGT 2

RAS ME— FRE S W WIHR IR o 1 A2 AGT 7K P43
TR RE L B AGT K EAS L AT LI 45l RAS
YRR A A3 T SR K RURN S 56 sh i B 780 1)
5K AGT 25 RAS MG o B i si il A R
SRR N AGT ki 5B A Eok K 1T
(Ang T )= A= 16 245 5, i it B /N Bk A 1) 2 Jre
PEAGE IR AGT /K-S Ang TG, S5k
JIE (CKD ) 35 15 DO REEAL G KU 388 g 5B,
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ABFE K E SR HSPN 20 UAGT/UCK 7K S i
F T HSP 4 Xt HE 4l , {H HSP 41 i Xt BE 41
UAGT/UCr /K22 5 I0Ge 245 S X R R
# RAS W] GETE 1 B 52 A8 LB R4 35 2ok 7R v i
T, FECE RS AGT F=A:id £, #E HSP & LB Ik
PrE SR R IEEZEH . 5K UAGT KFFI
B 2040 AGT FE K ik LU K Ang T G TG P AH B2,
AGT F- %438 1 145 B 7K 2 AL B (ACE ) S5 A %
14 Ang T BAEVET . Ang 1T K- 5% FH s S 308 4l
ZUR AN ThRER M, Ang T AT LI & 48 0E , B IE
A A 223 T GBS, KAk Ang
LT 0T LLsgmi R R W i T 2098, 30 4n e
RAE, AN 105 P R A =2 [R] A AH B A FH 5
I A8 38 385 M i DT AR 1 0L 98 1 & 2B Ang TT 3
WVEFFHZ R ATR B /N i sh 112, T30
B/INER N R 3T WO B P As, T it e
A REUE /INBRUE I FET B 5 TR /N ER ZR A i
TG AL 38 AR RN K, A {40 R4S o 3 A= B2 e
Jri B RAS 3 LA 1% B Wk i 35 8h 71 2% BB 382411
SR EE AU AT D Re i . s Bk R
AL TR 55 CACED) A4 59k 2 1T 2 AR5 4057
(ARB)JAYT , XA =5 IR AL IE 3 A9 CKD B
S A S TR A B RO E R, O B AR R
W] ARB Xt B ThREM IR VR 5 B X N RAS i1
FAMHIE A 29, 7E L 1gA B5 (1gAN) 1 UAGT
IKOF 38 IN(E R 28 RAS B FIIR YT I T M,
RAS BEL I AR S N RAS I8 P 94 AT L ) 46
M UAGT ZKFEk3TAh . IR [ ACEI F1/ 5 ARB H]
TR B AR IRIT A R B WS B T RAS B
FEIT RO SR R LB IR R R 4R R

AHFFE K I 3 40 UAGT/UCT K FEATA], {HIE 3
HIME AGT /K-S H TG I =B L. MR
UAGT /K5 B 4140 AGT JE[H k15, AGT AR
HE MR 7 e T N AGT 977 42 B, UAGT &5 N
RAS KRR bR, 53 AGT FZRA T
JHFIE  AELR B et T D= A AGT . 76 B I 4 30T i /)
B RN /INER FR BN B A T LA AR T LA
A= AGTH, AGT {51 RNA(MRNA)FIFE [ 5 5E A
T3 v B /N AR, Ang T SR U8 T B IR = 3 T 1 A
ST AGTE, B T AGT 43F Ak, 2 50 ~ 60 kDa,
ISP AGT ABEA & M B /NERIET M, Sy T 8 e R ER
AGT JEAZ UAGT I—A-KIE, 4T AZE AGT #|
o I R R 00 A BRAAR P, R BRI 97 rh A )

TS AGT  (HJZAE PRI I A A TN 2000, JRR A B
i v B /N N AGT VK B2 4 300 ~ 600 nmol/L, iX
KRB /INE T A 7S A9 Ang T AT Ang IT ik R4,
NAKANO 45095 i) 22 73+ B R U /N ER X AGT
(I35 1M e B /INBR 1R B B9 MR PE AGT gt
R, H R A Y PR AGT 21855 . LAk, 1
FE B /NER A AT LAF= A AGT mRNA FIE (1, A
B AR S5 A, FR R BT UAGT EZRIE
TR AN & NG IR UE L, AGT A% JRHE i AT L
FCHEE Y AGT BY7=4: UAGT 1T LIVE A I RAS 1%
PERIFRICH) L N RAS IR . 76 1o ek £ 5 ik
Pip it A TP AR B IE R RAS J0E AT AGT B K
FEA 5 AR B R — R AR 1 B A 5 DA T
FECEF N e — RIS REAEfE .

FH S 120 # & B UAGT/UCT 5 Scr \UP/UCT &
IEARDG, 5B /R R AL SAHSG , 5 BUN JoAH K.
X5 KIM 2805 1gAN B # I F R 45 25l T
UP . Scr.eGFR 45 J2 IIfi R 1% FH 11 Bz e ' U 46 5 1)
fehn, IE UAGT KA AT LU B Y RAS 1
P, AT LU B HSP LB IR F R ol . 2tk
UAGT 7K F 1] IAE R HSP H LB WE 46 2 B8 0 W
DFEHR , FH T HIWrE I i ™ AR B S Pl HSP 7y ik
J&& KW o Xt F HSP Lk £ A 1E iaYT I %8 M ff
PR UIREE EESEMAE.
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