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[#HZ)] HBY BWEIMEEZEMR o2-855 A 1 (leucine-rich o2 glycoprotein 1,LRG1) | FRH ki 4 ifd
HH Jise T AH 5 2816 25 19 ( neutrophil gelatinase-associated lipocalin, NGAL) | 35t &0 £k 4y A< 38 5 W 384006 32 4K
Yl BTG X F--1 o ( peroxisome proliferator activated receptor y coactivator-la, PGC-1a) 7K -5 /)8 JL I FHK
ARJ5 53 HIRE (differential renal function, DRF) FUAHCHE, ik ASHISE N BRI ST, EHCHRER 7 rh
LEERE 2019 483 F 2 2022 4 6 F W4T B ki PRAS O AR 124 608 FROK SBULYE IS0 4, iR 41
AJ5 18 4~ DRF HUL, 45 L5y K DRF=45% 4 (n =72) #1 DRF <45% 28 (n =52) . R I 2
BRI £ LMY Y LRG1 NGAL FI PGC-1ow 7K -, R JT Pearson AH G 43 B4R L7 LRGI \NGAL,
PGC-1a 7K -5 B BRI AH DG , SR F — 5T Logistic IR 4347 B BUK LA G DRF <45% (5200 H % 38
13571 H TAEHE (receiver operating characteristic, ROC) i & 43 #7 L35 LRG1 .NGAL ., PGC-1a Xt 15 FH 7K
BILARJS DRF (BN, 4558  DRF=45% 411 DRF <45% 418 LG LRG1 4351 (184.28 +
55.46)ng/mL. (315.62 +98.53 ) ng/mL(t =9.437,P <0.05) ; JLEF ( rerum Creatinine, Ser) 435I 7 (26. 84
+7.64) pmol/L F1(35.46 £10.27) pmol/L(¢=5.361,P <0.05) ; )R Z & ( blood urea nitrogen, BUN ) 435I
9(5.24 £1.52) mmol/L #1(7.23 £2.31) mmol/L(z =5.783,P <0.05) ; B,-i# Bk 1 ( B2-microglobulin,
B,-MG) 43514 (2. 16 +0.43 ) mg/L F1(3. 68 +0. 84) mg/L(1 = 13. 164, P <0.05) ; PGC-1a 4351 (4. 26
£1.14)ng/mL F1(2.85 £0.89) ng/mL(¢ =7.430,P <0.05) ; RFjHE M DRF 43514 (43.25 £4.57) %
(31.58 £3.68) % (1 =15.192,P <0.05) ; 22 2 ¥4 Giit2¢ 8 X, Pearson AH k3 Hréd 4 7w, LRGL
NGAL 5 Ser .BUN,B,-MG £ E#3 (P <0.05) ; PGC-1ae 5 B,-MG . Ser,BUN £ fifi5 (P <0.05), Lo-
gistic [0 A 4397 7% , L35 LRG1 NGAL, Scr.BUN . B,-MG . PGC-1o . ARHif H M DRF 2 A5 DRF <45% (1]
MK ZE (P <0.05) , ROC /4T R, il LRGL NGAL.PGC-la K =FH B GITAL B BKBILAR G
DRF <45% (¥ 2% T i # (area under the curve, AUC) 435124 0. 899 0. 872.0. 878 K 0. 982, = FH W A 3F
A5 T BRI ITA 2 iner =3 148 2y noar =3- 9372y _poc1o =3-125,P <0. 05). it
B RUK ARG DRF <45% 1 8L LRGL NGAL K-V T, PGC-1a K F-F#A, = B4 R il X T R
J& DRF BAA —& BN A .

(k2] BERUK; B IhRE: WIIREIA%:: EWARIC: WoeE R o2-WEE M 15 R4 i B
FEAH DG 2R B 11 5 o S A Wy A4 B DO 2 A4 y S B S H F1os JLEE

E®TH 2022 4FEFE 64 LR AR 5T R (20220547 )

DOI:10. 3760/ cma. j. cn101785-202402019-007

Correlation between serum leucine rich alpha-2-glycoprotein 1, neutrophil gelatinase associated apoli-
poprotein, peroxisome proliferator activated receptor -y coactivator factor-la and postoperative renal
function in children with hydronephrosis
Li Jingtao ,Lang Xing ,Wei Jianxin,Rong Xuejing ,Gao Yuguang,Ma Xinsheng
Department of Pediatric Surgery ,Central Municipal Hospital ,Handan 056000, China
Corresponding author: Li Jingtao ,Email :c14ncy@ 163. com

[ Abstract] Objective To explore the correlation between serum levels of leucine rich alpha-2-glycopro-
tein 1 (LRG1) ,neutrophil gelatinase associated apolipoprotein ( NGAL) , peroxisome proliferator activated re-

ceptor vy coactivator factor-lae (PGC-1at) and postoperative differential renal function ( DRF) in children with
ptor vy p P
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hydronephrosis. Methods From March 2019 to June 2022 ,124 children with hydronephrosis undergoing pye-
loureteroplasty were selected as study subjects. Based upon postoperative DRF at Month 18 ,they were assigned
into two groups of DRF =45% (n =72) and DRF <45% (n =52). Enzyme-linked immunosorbent assay
(ELISA) was applied for detecting the serum levels of LRG1 ,NGAL and PGC-1q. Pearson’s correlation was u-
tilized for examining the correlation between serum levels of LRG1 ,NGAL,PGC-1« and renal function. Multiva-
riate Logistic regression was employed for analyzing the factors affecting postoperative DRF <45% . Receiver op-
erating characteristic (ROC) curve was used for evaluateing the serum values of LRG1 ,NGAL and PGC-la in
postoperative DRF in children with hydronephrosis. Results As compared with DRF =45% group, DRF <
45% group had higher levels of serum LRG1 ,NGAL, serum creatinine (Scr) ,blood urea nitrogen ( BUN) ,and
(3, -microglobulin (B,-MG) and lower levels of PGC-1a and preoperative DRF at affected side (P <0.05). Ac-
cording to Pearson’s correlation analysis, LRG1 and NGAL were correlated positively with Ser,BUN and B2-MG
(P <0.05). And PGC-1a was correlated negatively with B,-MG,Scr and BUN(P <0.05). Multivariate Logis-
tic regression analysis indicated that serum LRG1 ,NGAL, preoperative DRF at affected side,Scer, BUN and B,-
MG were risk factors affecting postoperative DRF <45% while PGC-1a was a protective factor affecting postop-
erative DRF <45% (P <0.05). According to ROC curve analysis, area under the curve ( AUC) of serum
LRG1,NGAL,PGC-1a and their combined evaluation for postoperative DRF <45% was 0.899,0. 872,0. 878
and 0. 982 respectively. And the combination of three factors was superior to each alone (Z three combined e-
valuation-LRG1 =3. 148 ,Z three combined evaluation-NGAL =3.937,Z three combined evaluation-PGC-1q =
3.125,P <0.05). Conclusions There are the elevations of serum levels of LRG1 and NGAL and a decline of
PGC-1a in hydronephrosis children with postoperative DRF <45% . The combined detection of the three has
some evaluation values for postoperative DRF. .
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DRF<55% 5 X B ohfeiE® " o 4E RIS 18 4
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JLET ( serum creatinine, Ser) . PN 4= JJLETF 7 5 2 (en-
dogenous creatinine clearance rate, Cer) . Ifil JR 2 %
(blood urea nitrogen, BUN) | "B /N BR i€ 1 2 ( esti-
mated glomerular filtration rate, GFR) | B,-1#{ Bk & I
( B2-microglobulin, B,-MG) % ] . L7 LRG1 \NGAL,
PGC-Low 7 Y- A6 0 2R JH il 15 422 82 % BT ¥ ( enzyme-
linked immunosorbent assay, ELISA) ¥ . 18 13 "B 4%
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NGAL . PGC-1o 7K ¥ 5 B DI g i AH M SR FH —ot
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MR 2, il ad 2R E TAE4RAE (receiver operating
characteristic, ROC) flj £k 4> 7 L 35 LRG1. NGAL.
PGC-lo X' FRUK B LR JG DRF < 45% 4 3500 fir
{8 ,ROC B4k R (area under the curve , AUC) [ 1t
BORH Z K, P <0.05 hEFHAGIEE L,
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Table I Comparison of serum levels of LRG1 ,NGAL and
PGC-1a between two groups of children with
hydronephrosis (ng/mL,x +s)

) LRG1 NGAL PGC-la
DRF=45% 4 184.28 + 163.46 + 4.26 +
(n=172) 55.46 52.16 1.14
DRF <45% 4 315.62 286.57 = 2.85 %
(n=52) 98.53 92.34 0.89
t{E 9.437 9.428 7.430
Py <0.001 <0.001 <0.001

S LRI I3 55 558 o2-BHEE 11 13 NGAL: b4 41 0]
B G 4N 26 11 5 PCC-1 ou s e 481400 Ml P TR 32 y 0D
WK F-1a; DRF: 5 Dk

5 DRF =45% ZAAH L, DRF <45% 20 )L AR T 5
il DRF R J5 DRF 41K, Ser . BUN J B,-MG /K- 4%
L SRS L (P <0.05) , A bn (M
A ARHIT RN R 5T R BE R R AR HE R AR
T O R o RS A R A AR 35 R/ TR
fii .Cer (GFR) i, 22 41242 L (P >0.05)
W2,

28 Pearson FHE1E3#T 78, LRG1 \NGAL 7K 3
5 B,-MG . Ser . BUN 7K IFAH X (P <0.05) ; PGC-
la /K5 B,-MG. Ser, BUN 7K &£ i 1 & (P <
0.05), W33,

PLE FUK B L DRF B AE Sk B A8 &, K 1 7
LRG1 .NGAL.PGC-1a. Ser, AR Fif & ] DRF,BUN }
B,-MG (S2ME ) V8 A 22 fa i3k 4T Logistic [A1IH 534,
45 R, L7 LRGI, NGAL, Ser, BUN| B,-MG.
PGC-1a AR M DRF & AR J5 DRF < 45% (1) 5
HE(P<0.05), k4,

LI DRF 15 8C1E K AR &, LU LRG1 \NGAL,
PGC-lo 7K (SEMAE ) A R 46 90 722 o, Ik H =0T
Logistic [A] IS5 04 = 35 45 b 1o 0 ARk 5 2 Ak 45 21 Bk
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Table 2 Comparison of general profiles of children with hydronephrosis in two groups

pon PERILHI(%) ] EIR AT S0 DRF AJF DRF R0 e 2
i) 4 (x+s,H) (x+5,%) (x£s,%) (x£s,cm)
DRF=45% 2 (n=72) 58(80.56) 14(19.44) 18.60 +4.78 43.25 +4.57 49.95 £4.73 0.35+0.10
DRF <45% ¢ (n =52) 34(65.38) 18(34.62) 18.72 £5.23 31.58 £3.68 33.76 £3.35 0.38 £0.11
2/t 18 X’ =3.629 t=0.133 t=15.192 t=21.139 t=1.581
P1E 0.057 0.895 <0.001 0.001 0.117
o A A He AT H AT EAEE ARG SN FAEALLHI(%) ]
(x£s) (x+s) (x£s,cm) (x+s,cm) e paxill
DRF=45% 2 (n=72) 0.31 £0.09 0.53 £0.15 3.22 £1.01 1.83 £0.54 48(66.67) 24(33.33)
DRF <45% 2 (n =52) 0.29 £0.07 0.48 £0.13 3.14 £0.08 1.68 £0.45 31(59.62) 21(40.38)
Xz/l{ﬁ t=1.336 t=1.935 t=0.569 t=1.634 t=0.649
P18 0.184 0.055 0.570 0.105 0.420
e Ser(x s, wmol/L) Cer(x £s,mL/min)  GFR(x +s,mL/min)  BUN(x £s,mmol/L) B,-MG(x £s,mg/L)
DRF=45% 2 (n=72) 26.84 +7.64 85.43 £22.18 62.85 +17.53 5.24+£1.52 2.16 £0.43
DRF <45% ¢ (n =52) 35.46 £10.27 79.51 £20.34 59.65 +15.24 7.23 £2.31 3.68 £0.84
X/t 14 t=5.361 t=1.518 t=1.059 t=5.783 t=13.164
P{H <0.001 0.132 0.292 <0.001 <0.001
£ Ser: MFNLAEF; Cer: WANBREERR ; CGFR:/NskiEid R ; BUN:MLIREE; Bo-MG:B,-HIREH ; DRF: 7315 ik
3 BRUKEILMEE LRG1 NCGAL PCC-1a /K5 I BEAYHH A
Table 3  Correlation between serum levels of LRG1 ,NGAL and PGC-1a and renal function in children with hydronephrosis
LRGI NGAL PGC-1a
EELY
i P1E i P e r i P1H
B,-MG 0.436 <0.001 0.613 <0.001 -0.438 <0.001
Ser 0.515 <0.001 0.534 <0.001 -0.564 <0.001
BUN 0.462 <0.001 0.527 <0.001 —-0.457 <0.001

#E  LRGL: MR 522 o2-WEEH 15 NCAL: Yok 41 MU W AR SC BRI HE H 5 POC-Loc: i3 A W AR S TR M 803 32 4K v Aol B335 1)
T-la; By-MG: B, -HIEREH 5 Ser: MLFJLAF; BUN: MR EH A

F4 HBUKBILARIS DRF <45% B8 K % Logistic 1] 70 47
Table 4  Multifactorial Logistic regression analysis affecting postoperative DRF <45% in children with hydronephrosis

Sy B1H SE A Wald x* {f P18 OR i OR {15 95% CI
LRG1 0.840 0.137 37.580 <0.001 2.316 1.771 ~3.029
NGAL 0.450 0.128 12.349 <0.001 1.568 1.220 ~2.015
PGC-1a -0.667 0.154 18.786 <0.001 0.513 0.379 ~0.694
AT ] DRF -0.641 0.126 25.845 <0.001 0.527 0.412 ~0.675
Ser 0.855 0.236 13.120 <0.001 2.351 1.480 ~3.734
BUN 1.148 0.315 13.283 <0.001 3.152 1.700 ~5.844
B,-MG 0.853 0.325 6.884 0.009 2.346 1.241 ~4.436

£ LRGL: M & 5 AR o2-MEEE 1 15 NGAL: P i M BB AH DG U 2 11 5 PGC-1 o Sy S AL W A B BT 52 4K v i DT BRI
T-la; DRF: 7B DIAE; Ser: ifi 35 UUET; BUN: IR A B, -MG: B, -HkE N

A TN ) A T 000 A8 6 th A oA G 56 2 o 24
ROC £k, Ifi#E LRG1 AL UK B JLARJ5 DRF
<45% [ AUC 4 0. 899 (95% CI:0. 831 ~0.945) ,
T TR 55 3R 76.92% \95. 83% , e
Wi N 246. 72 ng/mL; IfiL i NGAL A% B FUK L

R J5 DRF <45% (1) AUC 3 0. 872(95% CI:0. 800 ~
0.925) , RALEEFRES /3518 63.46% 94. 44%
AR H y 247. 25 ng/mL; L7 PGC-1a PHAL E
FUKE JLARJS DRF <45% [ AUC 7 0. 878 (95%
CI:0. 807 ~ 0. 930), 2 # F& 1 4¢ 5 B 55l K
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67.31% 94.44% , G WHE A 3. 37 ng/mL; Il
LRG1 \NGAL, PGC-1a BEK A& FL I & FLK LR S
DRF < 45% ) AUC A 0. 982 (95% CI:0. 940 ~
0.997) , R AL FNFRE 5 B 43 51 R 96. 15% 93. 06%
—HEA AT E BUK B ILAJG DRF <45% i) AUC
B35 T LRGL NGAL, PGC-1a B T4, 2%
jafi@ﬁ%i‘l“%%%)z(zﬁzﬁﬁ.mm =3. 148\21%5;3.1\10& =

3.937 7 i pocra =3- 125, P <0.05) . W1,
1.0

0.8

0.6
i
B
®
oal ke
—LRG1
— NGAL
—PGC-1a
—Ba
02} BH4
O 1 1 1 1
0.2 0.4 0.6 0.8 1.0

145
i LRGL: M E 52 &M o2-FE8E A 1; NGAL: Hh b 41 iy
A RS A S 2R G B 1 5 PGC-1aw Sy it 4801k 40 it A 1 50 00 8 3% 32 1k
v FHENEE BF-1a; ROC: 32183 TAE4RHE
B 1 Iy LRG1 .NGAL . PGC-1 o KX B K L
AJi DRF <45% il {E i) ROC ik

Fig.1 Values of serum levels of LRG1 ,NGAL and PGC-1a in

assessing postoperative DRF in children with hydronephrosis
-, \A
Wi

B = TR A BOR A P, B BUK 92 W7 0%
T TR e R BUK I JC AR AR, R
oy BILBGZ Wi 2 AL T4, 3= 2 R BOA I |
PR ZR G B 1M bR A5 AR, 7 # R e LTS
HAT ARG E BUKFIB; 1L e 217 1% A
FRIAS RECHET I, T AR i 25 0L 5 1 0 B I 35 A A5
5 DRF {95C £, % T34 DRF JLNEE, A5
i, DRF =45% 21 1 DRF < 45% 21 £ )L jif ) B
B R E ARRIRAR HE R AR AR He AR da S
e ORETEM SN2 RS R, TR
P EIRINR AR B LAR S DRF R, A
IFTE A B, 24— Ok 2 45 A A UK I it B 114
XN U v A 200 38 o 484 9 ek 3 R o N T
RESR TR P A2 451 1 JUE A9 DT RE , DA T 1 55 8 1A 1) 15 2

FEl) ARHFSE & BH, 5 DRF=45% 414 L., DRF <
45% 20 LA Ser . BUN JKF- T+ , 7] fE 2
F DRF (ASIA] , £ A Ty i A 42 o i 2 5 A B
5, M58 Ser . BUN KP4 25,
B 5T 2 W, LRGL X P Bz 40 s A5 42 45 22 5
ZLG VR, 38 wT 42 1 i A A B, 7618 R B R A
HAVMNLTE o3k 2 8, oK P Fifi 48 4 X7 3l
Wi T, AR LRGY ] 8 38 2 412 2k 4 AE A i 8 A=
AR AR ZF 24 £ 40 B PR A9 43 0 ok in R ' 41 4
60 AT 5E 45 9 R, DRF < 45% 28 B L I35
LRG1 K75, #2275 LRGl KT & ik 5 ARG
DRF #HK, £ Pearson {0 #7 & B, LRGL 7K
5 B,-MG . Ser . BUN £ FAH¢, iX 5 Popova zel gy
FFT s —2, FKSF M IS LRGL 5 B 4645 A s
REEACAH DG, AT 1R N B RS Ml R 3 B /N ) R o
MRS, AL, AR BFSE Logistic 81343 #r 2
/R, LRG1 B JLAR S5 DRF <45% (I &, #ER
LRG1 5 DRF %K1, 5 Hong 2™ #F 55 45 A
5. LRGI FZ A T B /INBR 9 Bz 40 e, HL 3Rk 7
PR B B B T, S D RE AR G, 2 b
VR B /INER I A8 T B 1) — Fofr v 7 14 T O B0 TR 3
o S HEOB IR B R R — AR N H A,
ROC k45 % @R, LRGL % FK 8 LA J5 DRF
<45% WPl A —E M EH.
Gavrilovici 21" 57 2 B, NGAL 7 1% bt i R
B B R LI v B SR T, O e e R A
5, AT IR Ry B it 5 o S HL g o oA v o 1)
AT SE M A AR S . ARBF ST A5 AL R, DRF <
45% 21 B ILIMTE NGAL /KTt i, 0 NGAL 521
DRF, % Pearson AH 3G M W57 & B, NGAL 5 B,-
MG Ser BUN £ 1EAH G, #2758 1L NGAL /KPR 8
Tt nl REE A #2 B,-MG . Ser \BUN 1fij £ 5 DRF <
45% (W& o A TFITIRGE , 16 DR A B A8 25 I 77
PR NGAL 7KV 5 35t , B Ser B BUS%
i, $7R NGAL AT ARG pRAT BH 1) 42 % stk e , T A
PR B S RE 1 TR LE AR E Y . Logistic [0
AT AR R, NGAL 2252 AR J5 DRF <45% 1y 1A
%, A, ROC kst & B, NGAL 1Ak B UK
JLAJG DRF <45% f#) AUC H 0. 872, %8 NGAL 7]
DIAE J AL DRF B%HBhES b5
PGC-low S — P % S5 BT PR, 76 1 4k
TRAE A 2o SR AR A A W A LA A 2 i A
AR Pk SR AR, 1% 2R 8 0 0% T LA T B 4%
ol FE 005 T R 1 B S e B e L AR ST 4G R B
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7, DRF <45% 21 /8 JLILE PGC-1a 7KF-FEAIG, 2
PGC-1a 5 DRF f5 %, £ Pearson #HIMESM T A BE,
PGC-la 5 B,-MG Scr . BUN 217 #H G, 5528 i 45110
R4 BAHLT , $2R8 PGC-la /K 5B KB ILE
DIREAH TSR o Logistic [H1IH 53 H1 454 7w, PGC-
la 42 DRF <45% By N 2, 2R 75 PGC-1a 7K
S-S A, AT RS #E DRF <45% 1% 4, IR
rhks i 2 8 LRSS IS LRGL KT 246. 72 ng/mL,
NGAL K F 247.25 ng/mL . PGC-1a /NF 3. 37 ng/mL
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