B K Ham Ak FFHOE S R) Vol 42 No 4
2013 if— JOURNAL OF ZHEJIANG UNIVERSITY (MEDICAL SCIENCES) 2013

http: // www. journals. zju. edu. cn/med DOI:10. 3785/j. issn. 1008-9292.2013. 04. 003

RERE L3 ¥ 20 AR E R PR U T
PR HyReAR SLRESE

R EES RTE R X KRR OB
(1. HF5T 2 [E 2 B BB L B2 B 0 A
2. HRVL K 2 [E B BB % — R B LA, 9T AN ,310003)

[(# ZE] a6 F4EMeMAEBAAERENAT R (NAFLD) &)U e F 20 5 20 sk oL, 3T le L &
NAFLD 5 FH B h e & Z M 69 % R R mbLbl, F k386 6] IE M IL &, AR IE 5 B 47 M2 2
NAFLD #8 % # s P RERE2R (3T IR2R ) , AT 16 R AL IR R AT O &E O F &M, i 4200
FIER AN RIGAF A E G @ ;3T 10 F 2 k234 Gl e )L &  ARB S B An a0 A
NAFLD &~ 5f & 3t 25 4248 (NAFLD + MS) [NAFLD 28 % 3 4h e 40, 34T 16 R A AL 38 AR B R i 2
OERAOF LIS R EMILEF R ALERIBIFEAMETORS, AN ALE, 4% 8
#k NAFLD #)UL.10 % vA L # NAFLD + MS NAFLD # )L, X AT @ Z AR5 T4 eIl E,
FARMTOEORKSEE Hb =5 )5 2h R B2 E EAME M (P <0.05), %#:NAFLD
% NAFLD 4-5f MS B LAE A FHe B E, 5F Lk BERAMFFEEILTHE 4k
PERIRHE R LR AP LAET — AR, 3T EMILE NAFLD 6 B ILRAE L A T4 o)
AR Fa9ARE , m AL T AR R A AT HRE,

[KEIR] RMEEAIE X JEMEE; I ; Bohfe s ; EEHBIEHITFR; RiftEe4E; 2K
Bk THRAGRME,; Aza%d; LE
[hESEE] R725.8 [ XHkFRER] A [XEZHE] 1008-9292(2013)04-0381-07

Early identification of impaired renal function in obese children with non
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[ Abstract] Objective: To early assess the impaired renal function in the obese children with non-
alcoholic fatty liver disease (NAFLD) and to identify the relationship between NAFLD and impairment of
renal function. Methods: Three hundred and eighty-six obese children were enrolled and divided into
NAFLD group and simple obesity group ( control ) according to the diagnostic criteria. Clinical
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biochemical parameters and early impaired renal functions were evaluated and compared. Among all
patients 234 obese children aged over 10 y were subdivided into 3 groups: NAFLD combined with
metabolic syndrome (NAFLD + MS) group, NAFLD group and simple obesity group (control), and the
above indexes were compared among 3 groups. Results: The urinary microalbumin levels in NAFLD,
NAFLD + MS ( > 10y) and NAFLD groups ( > 10y) were significantly higher than those in controls.
Additionally , the positive correlations of urinary microalbumin with systolic pressure, triglyceride and 2h-
postprandial blood glucose were found. Conclusions: There is early renal dysfunction in children with
NAFLD and those accompanied with MS, which may be associated with hypertension and glucose-lipid

metabolic disorder. The results indicate that NAFLD is not only an early sign of early impaired renal

function but also an early stage of chronic kidney disease (CKD) in obese children.
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BMI (28. 11 £3.84) kg/m”; 25 2 21 LIk L.
HO R IR, JoIFE B B 2 RE S H, B
OCWLD ( Obese children without liver damage )
2 ,3L107 4], Horh 55 60 441, 2 47 3], P Hg 4E %
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NAFLD 25 98 4], Hirhr 55 81 4], 2 17 f3], ~F- 34
AEHS (11.62 + 1.25) %, SF-3 BMI (27.95 +
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F1 NAFLD 2afe 3 sh JEAELH )L F B RIS A7 Hhd
Table 1 Clinical and laboratory data of NAFLD

compared with OCWLD (x +5)

NAFLD 4 OCWLD £

o H (n=219)  (n=107)
AR () 10.87 +2.04"  9.38 £2.68
BMI(kg/m*) 28.11+3.84  26.17 +3.40
WHIR 0.61+0.11  0.58 +0.06
W e (mmHg) 118.01 £14.97110.45 £11.87
£73K £ (mmHg) 68.50 £8.72  67.45+9.28
ALT(U/L) 61.54 £51.26° 26.86 +22.90
AST(U/L) 41.01 £25.33" 28.59 +15.57
JR 1 (pmol/L) 385.38 £99.59 345.37 +82.63
il =75 (mmol /L) 1.47 £0.75"  1.23+0.69
JH ] 2 ( mmol/L) 4.37+0.80  4.31+0.86
E NS (mmol/L)  1.15£0.29"  1.34+0.98
e NS HE A (mmol/L)3.21 £0.85  2.95+1.30
-1 HEREH (mg/L)  6.40+5.21°  5.13£3.49
R EEN (mg/L)  15.06£11.747 12.17 £6.62
PR PEEH G(mg/L) 6.85+5.29" 5.17+3.26
PROMIBIL TgA (mg/L) 1.3421.16  1.17+1.02
23 I I ( mmol/L) 5.19 £0.65 5.27 £0.60
2 h [l ( mmol/L) 6.79£1.53  6.58x1.11
HOMA-IR 4.83+3.88° 3.73£2.55
WBISI 0.24+0.27°  0.39 £0.63

NAFLD 21 5 OCWLD 4 b4, * . P <0.05.

2.2 KT 10 % JLEH ,NAFLD & Jf MS JL 2
Hrpaifupe JLE A s bR LA R RS MS
WibRiE B 10 2 DL ELE—25 0y sl e
B JLEEZH (OCWLD 41 ) \NAFLD 41 L) Jz NAFLD
91 MS 41, B NAFLD + MS 41, 3t 3 4; Hp
NAFLD + MS 41 92 f4], NAFLD #{ 98 #i,
OCWLD 4 44 {5, B 45 A e bR A7 LA
7, NAFLD + MS #H % NAFLD 4 }2 OCWLD 4
BMI 3w, H W46 TN 24 1R i 2 il L H i =
P IRt PR VAR T R e B 1 R R
HEHHE R TS T NAFLD 40 %% OCWLD 4, 2% %
HH 148 X, P <0.05, NAFLD + MS 4 i [#
BEt . REA ARG AN EmmEEEA.
oo -1 FEBREE 1 IR 23 I 8 TgA #4155 F OCWLD
H, 229 H 05 L, P <0.05,{H[F NAFLD
FEATEW gt t2% 25 5% (P >0.05) . RIEHRC
HEgit¥ESR, k2,

2.3 JREUEAERS NAFLD & MS £ Tif5 iR
AR EE R MR LR Hr g R, Tig
NAFLD + MS ZH a2 NAFLD 21, JRitE & A
[f] OCWLDZH b A A7 Wb 35 Pk 22 =, il 3 i R

F2 ¥ >10 % )LE NAFLD 28 NAFLD + MS 2842 OCWLD 28 % 48 4% b4k
Table 2 Clinical and laboratory data of NAFLD + MS compared with NAFLD and OCWLD who are elder

than 10 yaers

(x £5s)

WA NAFLD + MS Z4H(n =92) NAFLD 4 (n =98) OCWLD 41 (n=44)
IS (%) 12.21 £1.51 11.62 £1.25 11.93 +1.74
BMI(kg/m2) 29.86 £4.50"* 27.95 £3.02 27.42 £2.97
WHIR 0.61+0.05" 0.59 +0.04 0.57 +0.04
W45 £ (mmHg) 124.47 +16.56** 115.25 +13.21 109.95 +11.85
&9 (mmHg) 70.96 £9.25 67.03 £8.03 67.27 £10.72
ALT(U/L) 79.07 £9.25"* 52.53 £46.69 24.38 £14.36
AST(U/L) 48.49 +£29.03" 38.05 +27.28 24.27 £10.53
PR (wmol /L) 429.61 +97.06 373.80 +99. 68 366.21 +78.70
“H ¥ = (mmol/L) 1.97 £0.93** 1.12+0.34 1.07 £0.34
JH [ 1 ( mmol/L) 4.77+£0.85"* 4.15+0.73 4.09 +0.60
B s 19 (mmol/L) 1.00 +£0.26 1.29 +0.26 1.38 +0.31
B % S 1 (mmol/L) 3.78 +0.81" 2.83+0.77 2.70 £0.62
oc-1 ffERE H (mg/L) 9.27 +6.45" 6.83 £5.47 5.73 +3.28
PRI F & H (mg/L) 19.68 £11.66"* 13.32 £10.47 12.58 +7.09
PRAPEEH G(mg/L) 8.84 £8.42"* 6.59 £3.84 5.11 £2.93
FRAF AT TgA ( mg/L) 1.48 +1.23* 1.38+1.24 1.38+1.20
25 5 14 ( mmol/LL) 5.31 +0.61 5.13 +0.81 5.21 +0.67
2 h Jfi 4 ( mmol/L) 7.17 £1.67 6.56+1.75 6.37 +1.01
HOMA-IR 5.45+3.12 4.57 £3.39 4.40 £2.96
WBISI 0.20 +0.23 0.22 £0.19 0.24 +0.17

NAFLD&MS 25 NAFLD 41 k%, * : P <0.05;NAFLD&MS 415 OCWLD 4%} & ," . P <0.05.
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WHiR | ifil & IR A ) spearman A5G 43H7
7N, PR AR LB T IR] BMI, WHIR 046 i H T
=g AE =% EARE T RS 2 h OB R E ARG
Pk, 58 B e B ARG A gt
Y,P <0.05; 5 ALT. fiH [# B . HOMA-IR
WBIST TCH] ARG #E— 2P AR Lk s Hrah
EXT 1 3R 4% A A bk [F] PR I R i T 2
TCEAE A 53 H7 , K PRV 1 B 1 5 o PR AR
K BMI WHIR W4 e EF k& H I =R
HDL k&% IR H 2 @ IbE & )5 2 h i
B HOMA-IR & WBISL 28 A [5] 5 53 #7 , HEBR AR
& BMI \WHR 75K \HDL AE &S % IR A .
ZE MR I BE . HOMA-IR 2 WBISI, f5; 2 3% B FR il
R AR L H 0 = RS 2 h g
A IEA G, W3 k4,

x®3 kHmEa®xal NAFLD & MS &M 4547
#) spearman #H % 5~ H7

Table 3 Spearman correlation analysis between

clinical and laboratory data of NAFLD

+ MS and microalbuminuria

W[ spearman
AHE ST
BMI( kg/m*) 0.175 <0.05
WHIR 0.143 <0.05
e 45 < ( mmHg) 0.277 <0.01
ALT(U/L) 0.125 =0.089
i =g (mmol/L) 0.210 <0.01
JiH [ % ( mmol /L) 0.110 =0.133
BB NEE I (mmol /L) -0.167 <0.05
FEEBEENEE T (mmol/L) 0. 151 <0.05
23 i 1A% ( mmol /L) 0.137 =0. 060
2 h [ 4% (mmol/L) 0.214 <0.01
HOMA-TR 0.126 =0.083
WBISI -0.060 =0.409
3 W

NAFLD & — &[5 S PR 1At B4 74 BT
5UR 2R BT ECHY L LAR TR P AT A A 1 A s
R BRI RO BEZE AR . B R AR
2l A AR A B AR TORT MR W R 28 21 4

R4 mEGFAL NAFLD B MS &7 45 47
1 % UL = )3 55 AT

Table 4 Multiple

between clinical and laboratory data of

NAFLD + MS and microalbuminuria

linear regression analysis

5 A LItk
mYERY
e 45 s/ mmHg -1.007 <0.01
H i =8/ mmol - L~ -2.235 <0.05
2 h i/ mmol + L7 -2.39% <0.01

AR A I , 2 AR T 2 M 98 1 5 L
J o AR HILE] AN . R £
AT 287,38 NAFLD 5 T LA H i = st
U 52 22 1G4 SR LA 14 i T3 S Ak L ok 1
DIReZE AL AN B RIEAN B 2R N R T
M4 . AT N NAFLD 2 )L AR 25 A Ak
TENFAE AR . Bl E L IE Bk 00 %R 1 4 A4
151, NAFLD 9 & i iz e e fb . AT
2FPEA K B, NAFLD 78530 L3 H & R 4
3% 7o A7, A 76 A8 T RIS B L 28 9 5806 R
12% ~80% "7, AW 5w JIE JbE JL 3 NAFLD 4
HOR A 1K 57. 4% , ] WL, NAFLD £ h /™ 5
B Y L S AR S (4 WL . A 0o
BT 5o, NAFLD FR 5 18 B 1 % A5 R
H4fn. Chang %1% %f 8329 /> f B Xof 42 £ 47 T
JE B 48 LA bRAG I K B R B D7 R K BRL, 324
DIRZ S LT CKD, 1fij 3 4~ 3 2 [7] NAFLD
FEYIMC, RIFEFE NAFLD 59 1 # K 2 AUME
R R R, CKD Bk R R T

IR BIEZE 3 DL Nk g 1 % (GFR) <60
ml/min/1. 73 m® % Y18 M B 5, (B AR ik L 35
NAFLD B 4615 5 8 40 T 5 01, GFR KRB R
R, s PR s 1 8 R A S R 1 T g
WEMTE R, AT R, NAFLD 20 4F i 45 3
ZENEREL oo -1 OERE 1 R MR A EH R R
PER A I M R 5 HLR A g5 A 1 o
B U ReFE bn AR N . AR ST IR & BAE 10 %
A BONERE L #EZH , 2 NAFLD &35t ir
(MS) , Rt A A R E A B
F NAFLD 40 & OCWLD 4 ; 5 v [F) i, AR B 5%
i3zt spearman A 5 VE 43 B K £ 0L (8109 43
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BT, A5 0 PR AR 1R 1 R s H v =g 248
J&i 2h BRI 3 TR AR G, S = i REAR AL
R A0 LA FE RS T RE7E NAFLD & /E %
J R T OCHE T, 2 B CKD T X, 4
RIS N AV S =R A dral ez ) [ T
Jit i s AR R A, 0 AE AN M T L ARRE T R
JiL, #4E NF-kB {5518 % & INK {5 538 %, 51
A 4 B G G 3 256, DT I 2 AL A0 0T 38, a2
B e, WF 9 K B, — 2 R AE 40 TL-6
CRP TNF-o \ TGF-B | £F ¥ Bt J T35 P 400 i 490 -1
(PAI-1) | JABR & [1-A (fetuin-A) [ 5-AMP 75 [
W (AMPK) 25 625 T X i 2 . #
Iy SNSRI, Pk RORE SN SRR S
58 % fe AR S TE M8 R e 1) A e A v R
AR R LY 45 B 45 3] Melania Manco
AR RIE SE . e Ah, WA F ST R R, AR
NAFLD % 55 BEfli ) JF R 0 ORI 2 R ke
EEE TR kAL RSP B LE T EH
B ARBRSE & I, NAFLD 41 8 L%
OCWLD 2l B L EA 5 W H v =1 B &
HEHTHE BORN A o 5% 28 U R 4

R, AT R B A 58 5 | RIS 2%
HETT BN SR SN R N U NAFLD 556
U B Dy RE 0 1) LR T R AR
WEPEREDTIF 78 0 — 2 ESE . %8 14341, NAFLD
55 R T Re i 3 B8 P B v 2 el A % D) ¢
Z,JEREJLEE NAFLD f 8 BUR AU & CKD %
AR, HE R CKD [ B 4S %, o d
LR EE Ve 24 1 JLEE Ak & 2 SR T 1
FERIEAT , 24 B LB 2 Wi NAFLD A, AL
TS LT JOE A7 R (96T, B8 N 3% 4 T VEA
Hk A CKD BOfGIS: , DA 5 A 5o 701 5 58 )L
BTG CKD /9 & A o PRI F1 AR ARSI AF X
fAj i e Ao, nlAE b L R B T Re R I
PP B 1 — A R A T T
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