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Abstract:Objective To investigate the value and significance of podocyte related molecules in urine in
clinical diagnosis of renal injury in children. Methods 85 childre hospitalized in Department of Nephrology and
Immunology in Shenzhen Children's Hospital from January to March in 2016 were selected as the experimental
group,and 18 healthy children who underwent health assessment and did not have hematuria and proteinuria
in routine urinalysis results were selected as the healthy control group. The expression levels of nephrin, podo-
cin and podocalyxin (PCX) in experimental group and control group were detected by reverse transcription
qPCR (RT-qPCR). According to the routine urinalysis, the experimental group was divided into hematuria
group, proteinuria group and mixed group (hematuria and proteinuria group). The correlation between serum
cystatin C (CysC) and serum creatinine (Scr) levels and PCX in the experimental group was also observed. Re-
sults (1) In urine, the expressions of nephrin, podocin and podocalyxin in experimental group were signifi-
cantly higher than those of control group, and the differences were statistically significant (5* = 13. 849,
6.271,9.650,P<C0. 05). (2) The expression of podocin in mixed group was significantly higher than that in
hematuria group and proteinuria group,and the difference was statistically significant (y*=8.965,6. 115, P<C
0.05). (3) The levels of CysC in the group which expressed podocalyxin was significantly higher than the

group without podocalyxin expression. There was no significant difference in Scr between them(¢t=1. 299, P>
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0.05). Conclusion When the kidney is injured, the expression of podocyte related molecules nephrin, podocin

and PCX mRNA increases abnormally, this may be the molecular mechanism of hematuria too. Combined de-

tection of serum CysC is beneficial for early kidney injury diagnosis.
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JU BB I s 38 e o {HLIE L2 IR 4 s B
Z TR B2 W5 1R BB B 4 T R A
TR B AR R RHE R I K T AR — 3085 i B s
PRI A Ry 55 /0N BR 16 ok 5 B o 2 ) 8 40 R 1 A 4N A7
)7 4 & H KT 4 F nephrin & podocin
o0 Z4FL IR IS A (1 . P B A AR B A nephrin &
B 0 24 AL B B OE B U8 T RE R OC B 1
A", podocalyxin (PCX) U] 2 A& 2 fifd | o 22 ) % i I
DR P B B TR I 55 2 AT S BB /N BR R B B B
MREZ MM E AR A, R Ss8HLS Y
JINER JH JEE 58 5 I B B R HE T A A1 o R I Ao A ) PR
Hh R AR AE O 2R 1 43 10 2 3k 1 B0 AT LK) T
B . ASBIE 9T IE ] R sf 55 i 98 )t 8 PCR(RT-
qPCR) %46 1l nephrin, podocin il PCX mRNA ¢ '5
U 975 B )L B Ak B L PRV v 1) 2R 38 1 0, DA BRI IR
JE 20 R 5% 4 A8 T I R b PR A A 1B B B S
1 #BRE5HE
L1 — %okl 38 2016 4F 1—3 H BRI L B
B B S Bk B BB L 85 B BF 58 X g AR AL, R
JLAEIS S 1~14 % O F-2(6. 04413, 75) % ; Hh 5 64
il 2z 21 B B A i 3,05 ¢ 15 B 28 A AiE iR L
52 4], M R 13 ), R R 6 B IgA B S
il . B o BR 3 B o BOPE S 3 L IRE T R 1
BB A BRA P 1 ], MR AR L F . AR 4 PR AT
SR 45 R v Vs i B RS 2 A AR 5 A1 4y
3 AN AL R AL 17 . B R AL 23 i IR A A
MR A B IRADAS B, [Rli 2 8 17 0 F AR Be 1]
ARKS H IR FLAS S X HERR 1M FR B2 85 (PR 1 18 431 fgt
FRILFEAE MR X B Al F b 1 ~11 2, ¥
(4.94£2.86) % s Hoh 5 14 ], 4 4 B, B L il
3.50 ¢ 1, PRLLJLE AR AL 9] H 48 22 R K Gt
X (y*=—0.856,0.000,P=0.392,1.000), & A H
Lo .
1.2 X4 5k  NanoDropl000 435 5 B of 4 il
FEAFRAS G RNA IR EE R4l B, v B 2o I B8 4l B R 4
B BT B B RNA L bR AR 5 A 2L B B BRIz b A . h
FH PrimeScript RT Master Mix i & ( H 4~ TaKaRa
oy ED 4G Y 3 5% SR R B IR ) & EasyCycler § B
PCR X (F8 [ H %2 /A @)D HE 47 IR bR AR B RNA ) 3
5%, 8 Fl SYBR Premix Ex Taq [ it #] & (H A&
TaKaRa 2% @) # it ) SYBR 3 PCR ¥ 14k & &
LightCycler 96 SZ i 2% 6 & & PCR X (Hi =% K&
AD AT H bR 4> F 0 PCR 784 ki 3 4~ Hbs o+
HHEMY B Y d b N RSO
UF1000i&-AX-4030 4= H 8l JR I 11X CH A Sysmex

podocalyxin;

quantitative real-time PCR

oAl J Arkray 5 "D #EAT BRI BRI . CysC Al
fii F CysC P 38 1) & (g b il ige) (b ot A 1l &
A B2 F]D 5 Ser #02R A Ser 9 %2 357 & GILA R
Ak (£ E BECKMAN COULTER A D . Y7
AU5810 4 A 3h 4 1k 4 ¥ i (£ E BECKMAN
COULTER 2~ #]) _EEF7 0,
1.3 ik WERAXNZIRBERA 40 ~50 mL,
4 000 r/min 4 “CE.L 8 min, & b1, BT, &8 #
KV 1 R, B0 I ] S R R ET S UTUE T om A
600 pL Trizol, —80 ‘CARFF. KL M Trizol Ik I
PR H . RNA, NanoDrop2000 U & 4% 2 ¥k FE Al 24
&, W ] PrimeScript RT Master Mix i 7 & X%f &
RNA #4780 5 5% B A ROVAK R INA 5 X PrimeScript
RT Master Mix 4 ;L,300 ng & RNACHR & FrA &
RNA [y B8 A S RNA &) . L ddH, O %%
2 AR 20 pL, F EasyCycler PCR Y I #F 473 §% 5%
KN s 2R 37 °C 15 min,85 C 5 s.4 C 5 s,
M LightCycler 96 SZ ¢ 658 & PCR {4347 PCR
P3N HRF RN S LT &Y
.95 °C 30 5,95 C 55,60 C 30 s,40 ME# ;95 C
55,65 °C 605,95 °C 55,40 MEH ., BPFEERAELE 3
K.cDNA 1 pL/flL. PP FRA NS GAPDH ¥ 3%
YIRBAYE. IrAS R ARG A 3. A B& T H
FEDA Ct Al AXT B2 P 35 Co Al # 57 1E B R Gk i, 45
GGy il 4 SRR v i il 2 0 0 BR PR P R Ak
T AR AE - DL B S 8 18 iy 2 [m) B 9 A it 2
BRI T Ry BE M S B . It L ER 1. T
PRI E 3~5 mL F# ki, 3 000 r/min B.0> 10 min,
W EVE 4T CysC K Ser (A6

*1 BENERENSEASIYFIRKE

HE[H F#51(5'~3) L
(bp)
podocin-F CCT GCC TGG ATA CCT ACC ACA 21
podocin-R GCA CAG CTT TAG ATA CAT GAG CA 23
PCX-F TCC CAG AAT GCA ACC CAG AC 19
PCX-R GGT GAG TCA CTG GAT ACA CCA A 21
nephrin-F AGC TCG TGT CTC CCA GAG T 20
nephrin-R COGT TCA CGT TTG CAG AGA TGT 22
GAPDH-F ACG GAT TTG GTC GTA TTG GGC 22
GAPDH-R TTG ACG GTG CCA TGG AAT TTG 22

1.4 Siil2fabBe F SPSS17. 0 Gt # ik k47, iR
56 20 FOT BT VR 5 L AR o KB T sl e 41 4
W4 A A E 2540 A o DR I T A A S L A SR FE TR SRR AR
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MR AR 56 . 36 21 A AN B A 2G4 F H I L R Rk
FHPE R0 BRI o i, X0 4H 3 >4 [H] CysC
K Scr M5 AT 255, BRI &R O 224007 s PCX
BRPE2H A FH 20 CysC F0 Scr B9 B %8 % F W Al 37 M A
¢ K, P<<0.05 RmEFAGI¥FE L,

2 # B

2.1 W4l nephrin.podocin fil PCX ik 1 Ol b &
IR AL 85 BB LA, IR L AL 4 F nephrin 4
FAME 2ok 16. 5% (14/85), podocin Ny 47. 1% (40/
85),PCX K 71. 8% (61/85), {dt/ExT HR 41 18 il fit J
PR JLEE H, BR 2 28 i 4 F nephrin P2y 0. 0%
(0/18) ,podocin 2 0. 0% (0/18),PCX 2} 33. 3% (6/
18) , PCX H: LY 8 il 2 fH )2 Co (I8 & . F ¥
31.9%+2.0, X% 4 nephrin.podocin fil PCX ik
Him TR A Z R A G B L (=13, 849,

6.271.9.650,P<0.05),

2.2 RIAH 3 MW 4IE nephrin, podocin & PCX £
B FEMLRA  EE H R4 IR A 44, PCX
Ml nephrin [ REWHH Z R LRI FE XL () =
4.155,3.248,P>>0.05) ,fHJ& PCX R I mFik.
FE 3 4L BH A R 4y ] A 70,696 .56, 5%0.80. 0%
podocin 7E Ifil R 41 J 26 PR AL ) BHAPE a8 B AR R
o AR TE TR G 20 v 1 B 31 B I 8 5 (64 4 90) . 3 41 1]
podocin (iK% B A G it E L (" =11. 645, P<<
0.05), i3 2, podocin 4 [B] P4 ¥ kb 5%, 1 & 41 podo-
cin FHME R & FE A R A MM R 41, 22 5 A G2
B (4 =8.965.6.115,P<C0.05), Il JR4H 58 IR
ZH 1A bE %8¢ . podocin B K3k 25 ¢ LG it 5% B L (i =
0.054,P>>0.05),

x2 KT H 3 FhBMMIE XD FREBE R L(0)]

PCX nephrin podocin

il n
- + + - +
T 15 5(29.4) 12(70.6) 11(64.7) 6(35.3) 12(70. 6) 5(29.4)*
HARA 23 10(43.5) 13(56.5) 20(87.0) 3(13.0) 17(73.9) 6(26.1) "%
RAEH 43 9(20.0) 36(80.0) 31(32.8) 14(12. 2) 16(35.6) 29(64.4)
XZ 4,155 3.248 11. 645
P 0.125 0.197 0.003
W HRAUI e, * P<<0.05; 5 R4 t#, 7 P>0. 05

2.3 RA M CysC M Ser /K FHE MAEE  KBCE RS GHEN. VOGELMANN 2 % B 7E A

T2 AT e R kB, =418 CysC F Scr Il i /K F- 22
S IG i FE X (P>0.05), 1L$ 3, 85 ik 4
LA PCX PHAMEZL 61 4], FIPEZ 24 ] BH M 20 if 3
CysC 7KV THPEH . 2 /A Gt 2= 5 X (1=2. 656,
P<C0.05); JHPE 4L ML 38 Scr K 5B i, 2 5
TG it L (1=1.299,P>>0.05), .3 4,

£33  RWAME CysCH Ser Bk F

2 31 n CysC(mg/L) Ser(pmol/L)

1L PR 2H 15 0. 85%+0. 06 49.0345. 82

HEERHA 23 0.96+0.09 51.39410.08

REd 43 1.1140. 66 54.2043.79

F 2.549 0. 140

P 0. 085 0. 870
x4 Mmi&F Cysc 1 Ser k5 PCX BIX &

21 5 n CysC/(mg/L) Ser/ (pumol/L)

PCX fHPE4 61 1.0140. 45 52.92434.05

PCX BT 24 0.87%£0.05 52.43435.89

t 2.656 1.299

P 0.010 0.197

3 3 i
JE Y AR B /N BR Y8 A ) AL AR, A 4 R DR
U Ak o B A S B DRV H R 8 05 B VK Y L 4 B T 4

X BEZH R L X B2 DR Vb A v s B /0 d A i
AR HR BRI TR IT #2257 . AU EX HA
PRIGARA A AR 235 1 PCXLAIESE 1 fet B L 38 R
WA R A B A A L 3 B S A AT T R 4 B O
AN % W 8¢ J2 20 B 2 75 A7 A8, B N 1 WL 56 B i Y
=R

AT A B DR R A M 4y F mRNA 3G hn 2
Jal 9oV e ] O 7 N U T ¢ i b s 12
IR W, Bl 22 8 384 0, podocin & nephrin # mRNA
FeIR RIS, 5 AR R A B A R fedt X R AL
A HE - 15 58 M 5 s 4 DR b 41 S 43 F nephrin, podocin
I PCX 7K Je A 96 mRNA &3k ¥ hint, xf B 41 IR
W podocin fil PCX Fik BAK T HmA™ . sh L
55 FE R 9T 1 ©OUE S8 R H R AR S R A M ) &
A UIAE O, JF R 40 DR i B L 3R R R AR T
FRLESI0IEE A RIF AR I R 2% B0 43 4 il DR 401 L 2 1 R
R A AL 25 R B, ali s B0 i bR sk 8 R A 3
Fh R 4 M9 43 T nephrin. podocin, PCX mRNA 3 F
PAN SRR KR v N S R = O B 1 S ]
H 5 MR & AW AFFE— B R R X SRR R
B /INERUEAE 1M PR 20 A7 7 PCX & 3k, i AR B /N BRI

P L PR 2 % fie i o HEE 2 4% g A 2 3k 1) 4 2R A7 A R )
— k.
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5T & B PCX 5 2635 AT AR A& 40 B 0 452 493 1)
TURFE AR ARHE T IR 56 4 b PCX 22 7 B IC 4 i 2
O MRS W R Tk — . 728 /hekE
g T BT BR ORI R A2 AN K R TR AE AR B S AH G
PE L ARBF Y & BAE TR A 4L podocin mRNA B R
A B Al Il bR ZH RN PR Al R R AL BB T e, i
nephrin 3£ 3% A B B T+ & . #2758 podocin 5 & A 8 H R
FUIM PR 19 5 R %L nephrin BB % . ERIEMHEE R EH
B E 20 21 43 46 nephrin, podocin, PCX S8 75 N (1) £
Foft 2 41 43 AH O¢ mRNAs AT g 5 B4, i 76
PRV Y v T T B AL L (L 2 Fp AR AR o Y 3Rk | G
A3 AH DG P 3 B TR I RS B8 AR 4% JR b A2 41 i AR
K mRNAs [ 5 52 3 W7 I 00 353 405 155 000 . 34 L &5 &
by s PR % B 45 25545 I

U & BB R 5 6 B R 2R h AR L H
KEWFEN N thF CysC GBI Zad B Ik 78 = HERR . 24
B /INER BRI 5 B o CysC Rk 3 R AT s 3 7
15 PRI HL St 00 8 A R 2 W (L I R
I A F Scr. w08 AR A BAE U B AR 9 41 1M
i CysC fBR PCX 7K 5 IEAH & - A 5 3 & 1T LA
e G A MR PR o R B B 5 B SE B = AR AR . AR WE R
AT CysC #l Ser #4781 55 . & G850 Hr A B, CysC
#£ PCX mRNA BH P2 A A9 i 35 7K F & T B k4 . 22
SEG % E L (1=2. 656, P<C0. 05), X 1 B J§&
PCX Fillfi. CysC ] BEAFAE KA AH P . PCX [y Rk ]
REHE R WIS S RE R . E— 0 T CysC iy ik
i L S SO A I KO3
4 & it

AWF5Eia i RT-qPCR #7532 & B 41 i 48 ¢ 4
F nephrin, podocin, PCX 7£ i 56 20 H i 35 3 BH 4 %
YT B, oM R B & A AT B At R 0 9 45 %% D)
FHIE PCX /R 2235 AT RE A2 B I 45 405 19 B0IRR 48 A » 181 I8
RT-qPCR 5 I R f& 20 i AH 56 73 19 2 35 72 I IR _E A%
HUFSE M R B S AR — 2 & T 2 WAL
T 5 JEE A5 477 T A 8 O L T ™A 7 S O IR AR
AR FIEESE CysC 5 PCX R RGN EH
2 BT T
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