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Objective

Nephrin is one of the slit membrane proteins of podocytes in the kidney. It is known that the nephrin is shed in the urine in
nephropathy accompanying proteinuira. So the aim of this study was to evaluate the difference in the serum nephrin expression
between normal and preeclamptic pregnancies.

Methods

A total of 20 pregnant women from May to September 2008 who received prenatal care and underwent delivery at our institute
participated in the study. The preeclamptic group includes 13 women diagnosed as preeclampsia and a normal group of 7. Their
serum were collected before delivery and analyzed by Western blotting for comparing serum nephrin expression.

Results

There was no difference in age, body weight of pregnant women, blood urea nitrogen, serum creatinine, urine creatinine level and
gestational age between two groups. However, preeclampsia group had significantly higher systolic and diastolic blood pressure
(P<0.001), serum soluble fms-like tyrosine kinase-1 level (P=0.002), and lower birth weight (P=0.011). In serum Western blot
analysis, serum nephrin was detected in 10 of 13 in preeclampsia women (76.9%) but only in 2 of 7 (28.6%) in normal pregnancy
women showing statistically significant difference (P=0.032).

Conclusion
A higher prevalence of nephrin expression in the maternal serum was found in the preeclampsia when compared to the normal
pregnancy.
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IRt MiA SO| 2ofok=dl, 0] Tl BREH HES sk= A0l &
2 FYQIXHS0|CH7-9]. Bt SaubHol of4fo] 47|H ERttol &
o[ M7\ J0f mat MAMeZR NEZEYSES0| 24| ZA|
o gt LHmlol| &4 A ECH12] £st 212 H7S00| HEH
RZES0IA St SMRIXESS ZHof| 0|4 A740] HOl= 20| 85
FCH1,9,13-20]. 1 cHEXQ! &t YMRIXISO0| placental growth
factor (PIGF), soluble fms—like tyrosine kinase—1 (sFlt—1), vascular
endothelial growth factor (VEGF) SO|CH PIGF, VEGF 52 Al7|7t
S0t B7f6H| o] St FMut St O|ASESS| -0 2EsHA
=0, MR EBME PIGF= dAstl VEGFE YXMe2E= SIIE
HolLt MEatA 282 @62 Zists WS BeiNic21,22] £
St 23l5He SN AXQIXIQI sFit-12 S7t5HA| EICH9,14,20,23].
SFi—=12 VEGF2| soluble receptor2 VEGFO| 250 S3fA|7 = &t
g2 st 8 SF0ME Lilst AE FoA sFt-12 2F0A =
Qst AL 1&Qt thlly AR LIS (glomerular endotheliosis)O|
BIHGHE IS SOBIYICH11] & sFit-1 59| a6k &3 §Mol
XE0| TXZEB0N Tl E FUSICH= Z40(Ch O] ZFZ0Al A

| E0tMo| RX|of E28t HES St= EAEl(SIt diaphragm)2| Tt
Al = (nephrin)2] ZXH7H A2 S0l 2ol Bi5iM JATt
HlZ2IS ats|ct CHEEXtransmembrane protein)@2 HAZ2E2!
tKimmunoglobulin superfamily)O|Ct QUZHfAf= 180 kDal| £X}
f2 AIHCh AFEOIM HZE2 SMTe| 22M IS M|Ze)
S Al TR 21| datt 7SS 7HRITH24] TRRESIN

T Ol L|ZEof JE2 S MO ARR0IA L=

ynaptopodin?| &d! ZAZ Qlst] HlE Ao7|= o=
CH25] St MRSt Ul BEAE EH, VEGFe 5=
ZME(podocyte)2| Bhatd FXIQt HEM SL6HH[26], U=l
Hot{ EMAS FXlet= Olof Z26ICh d2|10 sFit-12] &
TE HmEint 22 SAjeh TRl HIsis SR E(down
regulation)A|Z1CH27],

TR ES0|A Tl Of S AMEO| AR &4 2 2I5t Zo=
ZM|Z0f 2fst il Woio| ZiALl HEtE Ho= Az RiCH 12
Lb Hl=2l 2l Aol J2lo
ZofM 2| E&(shedding)2] Zato[H ARER| LI 401 2 ATA|
E1tygol E710f 2fst He= MZHEC

2 AT0Me AR HEHES E5 Westen blotS 0123510 TAH A9}
TR ES AR O| H|ZEIO| e 04RQt 1 XI0|E H|wsHE 10X} SiCf,
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T2 H0lE ZRZ siCh 7| S oFAMEo|M S5 Al 02t
7| E0] 90 mm Hg OAQI AL il = dipstick @2 ZAF A] 1+
(30 mg/dL) Ol&toZ HFA == AR=Z FOISict Xz 252
™ CI2 A2 TIHEe Mo| glom Al & MLt Efotof A 2

SEB0| Sl UL MESE, EUS Yol HHS UHe 2SS

ABSIRICE HUSHMS Sof HHAAS Ao, MFE e 2
a7t ol 00 rpm, 108, 4°C)5l04 ABAUS sl=

2. Western blotting

Bradford assay® ik} €3 MES A FHSIRCH, 2 ME
& 30 pg2l THHE0| sodium dodecyl sulfate (SDS) sample buiffer
£ Iet = 1027 Z20E CiE Aol 0[SstLt MES =0
M 6% gel (SDS—PAGE)0f| 80—100 V2 M7|¥S= 51T, 4°C, 100 V
ol 2A1ZH St polyvinylidene fluoride (PVDF) membrane (Millipore
Co., Bedford, MA, USA)Z transfer 5t%CE PVDF membraneE 5%
skim mikZ A20|A 2A17F SOt blocking 8t CHS 1xF &4l(1:1,000,
nephrin [H=300] sc—28192, rabbit polyclonal IgG, Santa Cruz
Biotechnology Inc., Santa Cruz, CA, USA)Z 4°COflA] B X2| &,
A20A 1AIZH SO BEZAIZACEH Membranes 0.1% Tween 202 &
Shst tris—buffered saline (TBST)CZ 108 7HHOZ 63| MASH &,
2%} &tA|(horseradish peroxidase—conjugated secondary antibody
[1:1,000], rabbit; GE Healthcare UK Ltd., Litlle Chalfont, UK)2 A&
OllA 2A12t St HESA|Z] CHS TBSTZ 102 ZHHoZ 65] MA6IR
L}, ECL Kit (Western blotting detection kit; GE Healthcare UK Ltd.)S
02510 THA HHES SIQISIRACY,

Heff HZ22 180 kDa2l XIS 717 SXR0ILE &0 WEE
MERO A= 100-110 kDal| EXIZE 7HX|22 Western blotting Al
100-110 kDa AlO|0f| YHEE HO[A| EICH,

3. Enzyme-linked immunosorbent assay (ELISA)

sFit—=12 ELSIAZ 0|3l &Fsk=tl, ELISA= commercial kit
(R&D systems, Minneapolis, MN, USA)S AF2510{ SH5ISIC sFit—1
ELSIA9| Z|A ZHX|= 50 pg/mL, ZHEY 5 % 5 7 HSAIe

= 242 7.6%, 3.3%0ICk.

4. A3 24

Elet™ At M2 SPSS ver. 12.0 (SPSS Inc., Chicago, IL,
USA) Z27240| Man—Whitney U test, chi—square testS A[SH5IH 1
SN Fold2 P<0.05Y I Folst HoZ THHsHICt.

547



KOREAN JOURNAL OF OBSTETRICS & GYNECOLOGY
KJOG Vol. 55, No. 8, 2012

.
8

o roe
oy Op
e AN
(TN} éﬁ
B o} o Jim
_ox
ko o
B>
]
on b~
o
o
o
o
c 0
T D
QO
=)
o}
«Q
D
=]

N}
|0
ol rio
4o
=
o X
rz 0
H F
lo
il
=

N
_r__nru

0+14.2/93.2+7.5 mm Hgi SPN MEE°|
108.9i7.0/73.6i10.3 mm HgELCH O &1(P<0.001), M2t %OH
M Efore] XFZLH MEX|H0| & LiEfLE=H], &At6t 07[2 27
T 2682.3+555.1 g2 HA AMRENAM EMSE OP7IES BF

7l 3365.7+401.1 goil HIsto{ 2|0] UA ZUCHP=0.01). THille=

rOII roll

deep stick@2 ZAL Alof] HA AMRE0ME AEE(X| 22 Zi0] b
3 MRIZES ADEUME 14 4H; 24 53; 3+ 29; 4+ 2Ho=z

ZEL(QIC}, ©N sFt-12 FMAZES ARIN 15,456.6+7,670.4 pg/

mLE FA MZO| 35948+1,994.4 pg/mLECH O =A| LIERST
(P=0.002). 23 F20E|l2 H4 AT 0| 87.6+62.1 mg/dLoj| HIsH
Of MXIZES A20l|M 129.2+76,6 mo/dLZ O &2 BHXIE B

Lt SAXCZ ReI5t X0l= EOIX| UACHP=0.282).

Table 1. Clinical characteristics of the patients

2, HARHS At Z4F ARt AjO|2|
=4
Western blot ZIE EH ASZ0AM= 13H T 10H(76.9%), A
2 7Y = 2H(28.6%)0lA 100—110 KDa ALO[0fl ¥HE7} LIEFGCHFig.
1). Ol Salf Atze] 3""‘“& WS MSEZE A2 FFOIAM U]
Z2Io| S METt R £l sz test, P<0.035).
YA MDE 5 o MI= 1A L SIRY
H 25 LAY 91904 RB—'.* U=l
HAO|ACE Cigt 3 1|0+E|'-| N
7b1.2 mg/dL2 EY Hoj WP*"
AR F HZ2I0| *E* 1E”=| 25
AMo| OFl 37F01M 40F ALO[Q] ’S’éﬁ%‘—’#oil
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Variable Normal pregnancy (n=7) Preeclamsia (n=13) P-value
Maternal age (yr) 346 +3.2 325+36 0.211
Prepregnancy BMI (kg/m?) 202 +25 21.7+3.0 0.240
Blood pressure (mm Hg)

Systolic 108.9+7.0 152.0 + 14.2 <0.001°

Diastolic 73.6 +£10.3 93.2+75 <0.001°
BUN (mg/dL) 84+18 10.6 + 2.6 0.057
Serum Cr (mg/dL) 0.8+0.2 0.7 +0.1 0.757
Urine Cr (mg/dL) 87.6 £ 62.1 129.2 £ 76.6 0.282
Urine protein-dipstick

1+ 0 4(30.8)

2+ 0 5(38.5)

3+ 0 2(15.4)

4+ 0 2(15.4)
Serum sFlt-1 (pg/mL) 3,594.8 + 1,994.4 15,456.6 + 7,670.4 0.002°
Birth weight (g) 3,365.7 + 401.1 2,682.3 + 555.1 0.011°
Gestational age at delivery (wk) 379+ 1.6 37.2+1.6 0.351

Values are presented as mean =+ standard deviation or number (%).
BMI, body mass index; BUN, blood urea nitrogen; Cr, creatinine.
Man-Whitney U test, °P<0.05, significant.
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Nephrin
(100-110 KDa)

Preeclampsia group P1 P2 P3 P4

Nephrin
(100-110 KDa)
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Fig. 1. Expression of nephrin
in normal and preeclamptic
sera by Western blot.
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