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ħĪ˜ɷčɠȅˡpreeclampsia, ¡� PEˢJÃħĪfȶ 3'5%eõ­6"ǇÁ

ǸþYɛ-8ʺȱGǹȡċƢõ­ȅa(s 1#˜˞ħĪ"Ðǹ"PE ƘŢ"ķƗ

ǂ"Ĝɗ"ȳŃȄ"˜ɷč"ɠȃŰ"ɨŌÀȂȃŰGc.åˉćĭERtC)

s 1#;fŹćE6CɗȑŠŹˎĶ"ɷȮÅȎˎĶ"ÀȂ"ʳ¦ȍćĭGce

psƽŔ.ɑ+TtC)s. 2"ȄŵJƹmCĜša(r"ƧŵJ)M>e�

Ɯa(s#ʢŒ"Ƣ×GƽŔf�AE6CžɷȮƓǸćĭepsɷȮÅȎˎĶ

.ĔüRtC)s 3#PE aJħĪÐƣ-TɶƖÛɜf remodeling �Ã.Ǹ7"

ȿǉȺɘ-TžɷȮƓǸćĭ.ǹǸRt"ɗÁɗȑũǷȵaɷȮÅȎˎĶYʛ

P6 4"öƞe"PtTfćĭJɗȑYʦʮ6CǇªũǷȵenȣɸ6"Ǉª

fɷȮÅȎˎĶYʛP8 5# 
 
PE J˜ɷčeɴȌŃY§)"˜ɷčfNYʌmsħĪ˜ɷčˡGestational 
hypertension˧ GH esǈ6CǇÁf�ŤJ�ɫa(s 6,7#PE YȽ˚6=ĦŮJ"

ľƫfŪɷȮȵȃŰoƦƣɠ�Ã�jc. PE ˓Ƚ˚ĦŮeǈ6C 6 µ˜) 8#

ØʺďPEJɠȃŰ(s)J˜ɷčõ­ĦŮ.PEYȊȅ6=ĕõeʊƒRts

."ɠȃŰõ­ĦŮJɠȃŰ˓õ­ĦŮeǈ6C PE Ȋȅ�jc.˜)#M=

PE Jɠƽəėűćĭa(r"ħĬ˜ŖɠƽəˎĶJľƫfƦƣɠ�Ãåˉć

ĭa(s 8# 
 
Podocytes JɠȴǵªĒŕɤƠěńYʀ*ƠȻÍÝȺɘa(r";fʝȩʛJ

ĸGȾõY6Cɷ�ɴȌȬǠÌY˅ǀ6C)s 9#Podocytes J˜ɷčo

hyperfiltration Ȭfjt�j"(s)Jɠȴǵªe,NsɷȮÅȎˎĶeprɠ

ȴǵªĒŕɤprɞɰ6 10-12 Ń�e�uh[tŃˡpodocyturiaˢE6CÌǴ8

s#Podocytes JƠȻÍÝȺɘGfa"ɠȴǵªprɞɰ6CnɠȴǵªaJ

ɼ½JRtG)Eɑ+TtC)s=m"podocyturia .˖ɲG¯aJ glomerular 
podocytes ƎJǙŁ8s 13#�uh[tŃEɠȃŰʺȅŖEf˃ʩeA)CJĜ

ƎfĔü.GRtC)s 5#ÛǬĳ˚aJæćYăX9 glomerular podocytes Ǝ
ǙŁJƦƣɠ�ÃeAG.sPE.ȝRtC)s 14,15#Ø˞epr glomerular 
podocytes ƎJǙŁ6 16"Ø˞JƦƣɠ�Ãfåˉćĭa(s 17# 
 
Podocyturia JɴȌŃY§*ȃŰa˖ɲa(s."ɧœȍɴȌŃe¾ɸ8sPE

.ȝāRtC,r 11,12"ǁŐŹ�oǁŐħĬe,)CnʌmTts 13,18#PE õ
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­ħĬaJťAeɴȌŃ.ėØ8sPE.ȘTtC,r 18"˖ɲG podocyturia
.ʌmTts 19-21#6-6"PE õ­ħĬaf podocyturia ȤŖfƇȣeA)C

JțȦRtC)G)# 
 
Podoctyuria ĲʼǏeJŃ�Ⱥɘđ˘Eř/Ƀ0ÀȂȼɋÝİưɬǏ.(s.
11,12,19,20"ƞ˂EȽ˚.ɿǋRt"Ñƒe�ʃȍɿȸ.úMts=m"ĲʼoĜ

Ʒª˂af podoctyuria ǈʠeJʲ6C)G)#M="Ń-TȺɘYÍː8s=

mȺɯǗÂȬepr�Ĳfđ˘ÚƯ.ŧTtG)ĕõ.(s#Podocin o

nephrin J podocyte ǭȁȍɴȌa(s=m"podocyte öĲeƢǺa(s 22,23#;

f=m"ʢŒ"Ń� podocin mRNA ĲʼoŃ� nephrin mRNA Ĳʼ. podocyturia
YëƝ8sPE.ĔüRt= 24# 
 
PE JʺȱGõ­ȅf=m"Ȋȅ�Ǜf=mf{[_��`�.Ȳ×ȍețȦ

RtC)s#ǴƞǦaƠnƢ×G PE Ȋȅ�Ǜf=mf{[_��`�J serum 
soluble fms-like tyrosine kinase-1l sFlt-1 :sserum placental growth factorl PlGF rsatio
ˡFPRˢa(s 2-5,25-28#Nephrin J podocyte eǭȁȍeȊǴ6C)sɴȌ 29 a

(r"glomerular podocytes prÕː6"Ń�eƷÌRtŧsˡnephrinuriaˢ#

ǭe PE fp*G proteinuric disease aJ nephrinuria .˜ŖEGsPE.ȘTt

C)s 30-33#PE f=meǃ�6=ħĬo PE ħĬaJɠɦe,Ns nephrin Ȋ

ǴJǙŁ6C)s 34,35#M="}toÛǬĳ˚e,)C"glomerular podocytes
ƎǙŁJ"Ń� podocytes f nephrin mRNA ǙŁE˃ʩ.(s 14,15#Pf=m"

Nephrin ȊǴ.ŁG0G@= glomerular podocytes J glomerular basement 
membraneˡGBMˢ-TÕĥ6o80Gr"podocyturia EGsPE.ƇǛRt

s#PtTJ"ħĬf nephrinuria J PE Ȋȅ�ǛeƢǺa(sðəŮ.(s#

M="ħĬŃ� podocytes f nephrin mRNA ȊǴJǙŁ6C)sðəŮ.(s#

6-6"PtTfǦeA)CJáÍeJțȦRtC)G)# 
 
ƧțȦJ¡� 3 ǦYƜT-e8sȒȍaɸ@=# 

1) ǁŐɷčħĬGTKe PE õ­ħĬe,Ns podocyturiaˡŃ� podocin mRNA
ȊǴʼeprʋ±ˢfƇȣ# 

2) PE õ­ħĬafŃ� podocytes aJ nephrin mRNA ȊǴ.ǙŁ6C)s-˨ 
3) Nephrinuria J PE ȊȅY�Ș8s-˨ 
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FPR    serum soluble fms-like tyrosine kinase-1 (sFlt-1): placental growth 

   factor (PlGF) ratio 

GBM    glomerular basement membrane 

GH    gestational hypertension 

GW    gestational week 

NA    not applicable 

NCR   nephrin:creatinine ratio 

PCR    protein: creatinine ratio 

PE     preeclampsia 

PlGF    placental growth factor 

PNR    podocin:nephrin mRNA ratio 

PSR    podocin:synaptopodin mRNA ratio 

ROC   receiver operating characteristic curve 

sEng   soluble endoglin 

sFlt-1    serum soluble fms-like tyrosin kinase-1 

SNR    synaptopodin:nephrin mRNA ratio 

SPIP    significant proteinuria in pregnancy defined as protein-to-creatinine  

   ratio (mg/mg) ≥ 0.27 in the spot urine specimen 
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ƧɧœțȦe˃6CJˣÞǓʯĝİȄˇfɨ�ɧœțȦĻƱĩĀ¥fżʌ

ˡ2014 Œ 4 ơ 30 ƙ˧013-3999ˢYŧCĳƕRt=# 
 

1. țȦèØɒ  
 
ÞǓʯĝİȄˇa¸ʊYîN"ƧțȦèØeƟ˔aöŴ6=ħĬ-TŃƷªƈ

°YîN=#PtTĦŮJ 2014 Œ 5 ơ-T 2016 Œ 9 ơMafțȦƣ˂�"Þ

ǓʯĝİȄˇaÌǹ6"ħĪ�eƎĆŃƷªYƈ°6=#ħĪ�fƢŴfɴȌ

Ńˡsignificant proteinuria in pregnancy, ¡� SPIPˢJ"ˊƞŃƷªa PCR ≥0.27
EĲɎ6= 36#˜ɷčJ"12 ƞ˂¡�f˂ˋYȧNCɸXt=ɷčǛĲa"Ł

G0En 2 ĆìɊƣɷč≥140mmHg ,pK/M=JƀŜƣɷč≥90mmHg .ʌm

Tt=ĕõEĲɎ6= 36#̃ ɷčGTKe SPIP YȊȅ6=ĕõ"PE Eʊƒ6=
36# 
ƧțȦeèØ6=ħĬf�ʵJħĪ�ƣGTKŤƣafɷǕƈ°enöŴ6"

ƆŃŤ 5.0 mL fɷǕYƈ°6=#Íī�ħĬGTKeŎǲÎˁȓŤfƆŃeJ

`r�r�YǺ)=#ƠȻȍețȦeèØ6=ħĬ 383 ÷JÃĀÞǓʯĝİa

Íī6=#ɷǕƈ°J 254 ÷-TîN=# 
 

2. ŃƷªfËǶGTKŃ�ǬʙǛĲ  
 
Ćì6=ŃJà÷f�uÝ6ƆíŤ 2 ƞ˂¡Åe 700×g"5 Í˂ʱŪÍː6�ǘ

Jo�|c"creatinine GTKe nephrin ǣŖǛĲMa-20�a²į6=#o�|

cʙGTKe creatinine ǣŖJ";t<t"Protein Assay Rapid Kit Wako ,pK

Laboassay Creatinineˡÿ¿ȷɳŉƸƲŘ¥ȟ"ĝ˄"ƙƧˢYǺ)CǛĲ6=#

Nephrin ǣŖJ ELISA KitˡFunakoshi Co."Tokyo"Japan"`o�dȀò˧1035"
Excell"Philadelphia"Pennsylvania"USA ɽˢYǺ)CǛĲ6=#��qtÝ6

=ŃǌǚJ��ʸɉɺǕa 2 Ćǐǒl 700×g"5 Í˂ʱŪÍː Ťs"RNAlaterl Life 
Technologies"Carlsbad"CA"USAˢeŸǢ6 RNA ſÌMa−20�a²į6=#

Nephrinuria GTKe proteinuria JŃ� creatinine aɼǁ6=# 
 
G,"ŃƷªJɧœƸÜa®Ǻ6=ƷªfǄrYǺ)==m"ɧœƸÜaʤØ

ƷƱ.ūɿeGsƷªYʎ@C¾ețȦǺeĆì6C6M)"ɧœƸÜeʣŲ
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Y-NC6M*PEnĜA(@=#;f=m"ěƫȕʔŏo�ĠƷƱĴfƷƱ

ŽŏfƔAe,˗)6"ɧœƸÜeƋˎ.ÌG)p*e"-AĆìfǠt.G

)p*eƻAGƔ˔eʏƏ6ƧțȦYʬɸ6=# 
 

3. Ńǌǚ�f mRNA ȊǴʼfĲʼÝ  
 
TRIzol ǏYǺ)C RNA YſÌ6=�RNAlater �fȺɘŸǢǕY 20000×g a 3
Í˂ʱŪÍː6=#ƿ)a"��qtY TRIzolˡLife TechnologiesˢaǞʅ6"

RNeasy mini kitsˡQiagen"Hilden"GermanyˢYǺ)CɽʨƸɒf��tf��

eŦ@CÃRNAYſÌ6=#ǗÂ6C)sey�DNAYDNaseaˈç6=Ť"

RNeasy MinElute clean-up kitˡQiagenˢYǺ)CÃ RNA YȲɽ6=#NanoDrop 
1000 Í¿¿ŖʇˡThermo Fisher Scientific"Waltham"MA"USAˢYǺ)CÃ

RNA YĲʼ6=# 260/280nm e,Nsû¿ŖfǈYǺ)C RNA ȷŖYʋ±6

=#Ã RNA fʥʟÇJ"PrimeScript RT Reagent kitˡTakara Bio, Otsu, JapanˢY

®Ǻ6C"ɽʨɒfƃȝeŦ@Cɸ@=# 
 
Podocin-mRNA"Nephrin-mRNA"Synaptopodin-mRNA"GTKe

Aquaporin-2-mRNA fŃ�ȊǴʼʋ±f=me"Ĳʼȍ�����mʩʿëŬ

ˡqPCRˢYɸ@=#PtTJz\jb�~�dʳ¦ĭ GAPDH (s)JŃ�

creatinine YǺ)CôƼȍʳ¦ĭ mRNA ȊǴʼYƼǝÝ6=#¡�f_�gwc

�_pu��[��ʷÏY®Ǻ6=˧ 
podocin"  forward 5'-AAGAGTAATTATATTCCGACTGGGACAT-3'. 
           reverse 5'-TGGTCACGATCTCATGAAAAGG-3'. 
nephrin"  forward 5'-CAACTGGGAGAGACTGGGAGAA-3'. 
          reverse 5'-AATCTGACAACAAGACGGAGCA-3'. 
synaptopodin" forward 5'-AAGTCACATCCAGCTCCTTC-3'. 
              reverse 5'-CTTCTCCGTGAGGCTAGTG-3'. 
GAPDH"  forward 5'-GAAGGTGAAGGTCGGAGTC-3'. 
           reverse 5'-GAAGATGGTGATGGGATTTC-3'. 
aquaporin-2" forward 5'-TGGGCCATATGTGCTATGGAGA-3'. 
             reverse 5'-AAGGACACTCAGGTGCCAGGA-3'. 
Real-time PCR J"Power SYBR Green Master MixˡInvitrogenˢYǺ)Cɸ@=#

s�oJ"ABI Prism 7300 ʷÏƷÌijr�ˡApplied Biosystems"Foster City"
CA"USAˢYǺ)Cìˏ6=#Ǫh[c��dƪ¢J 95�a 10 Í˂"Ƀ)C

95�a 15 Ȣ˂"60�a 1 Í˂Y 40 h[c�ɸ@=#Ƽȍʳ¦ĭȊǴfȔļȍ
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ĲʼJ"2-ΔΔCt ǏYǺ)Cɸ@=#ƢŴGƷÌðəGɵ¿fėØ.Ʒª�eǸ7

G-@=ĕõ";fƷªe,)CƼȍʳ¦ĭ.ƷÌ�əa(sEÑƒ6=# 
 

 
�fĊfp*e"nephrin J podocyte -T¬Tt=ǤʮˎĘfj�qtɤYƺŹ

8so�|ca(s#Podocin Jj�qtɤĒʵeįĎ8so�|ca(s#;

6C"synaptopodin JȺɘÅ˛Ƴo�|ca(s# 
 

4. ɷǕƆífƔǏEɷ�ǬʙǛĲ  
 
�ɡY˙ɷ6"23G ɐǮʽaǁ�Ȏ˒ɜYȨÓ6"ȖȧƆɷȮYǺ)C 5.0 mL
Ɔɷ6=#ðéȍʧo-e"300×g a 15 Í˂fʱŪÍːYɸ)"ɷǘJɷǘ

� sFlt-1 E PlGF ǣŖǛĲMaˤ20�aÈÊ²į6=#PtTfǛĲJ ELISA 
kits (R&D Systems, Minneapolis, MN, USA)YǺ)Cĳƕ6=."sFlt-1 ǛĲƞe

JɷǘY 1:10–1:100 e"PlGF ǛĲƞeJ 1:1–1:10 eōʹ6CǛĲe°6=# 
 

5. ɀʇÍƭ  
 
s�oJ�Ġ·ˡȰĉˢE6Cƈȝ6=#ʅƭJ"JMP Pro10© statistical software 
package (SAS, Cary, NC, USA)Y®Ǻ6Cɸ@=#�Ġ·fǈʠeJ Wilcoxon / 
Kruskal-Wallis ǏYǺ)=#3 ɍ¡�fɍ˂ǈʠeJ Bonferroni ɼǁYǺ)=

Mann-Whitney U ƷĲYǺ)=#Spearman’s rank-order correlation J"2 AfĚƎ

˂f˃ʩŮYƷʈ8s=me®Ǻ6=#{[_��`�fjc��v�dǭŮ

ƷĲeA)CJ"Receiver operating characteristic curves (ROC)YǺ)=#P <0.05
fĕõ"ɀʇȍƢŴŋ(rE6=# 
� �

Synaptopodin� Podocin�

Nephrin�

GBM�
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1. ǁŐħĬE PE õ­ħĬf podocyturia ǈʠ  
 

ȻĨǁŐɷča(@=ħĬ 38 ÷-TfŃ 77 ƷªE PE YŤeȊȅ6=ħĬ 18
÷-Tf PE ȊȅÔŤŃƷª 116 ƷªYǈʠ6=ˡTable 1ˢ# 
 

Table	1.	Demographic	characteristics	of	56	women.	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
                        Normotensive          Preeclampsia            
Number of women   38      18   
Maternal age (year)   34 (24 – 42)    36 (19 – 43)   
Primiparous     22 (58%)    15 (83%)*  
At the enrollment 
  GW       13.6 (11 - 39)   25.8 (15 - 36) * 
  Hypertension alone   None     3 
  Preeclampsia (PE)   None     6 
  Asymptomatic    38      9 
Onset (GW) 
  Hypertension    NA      30.5 (24 – 40)  
  SPIP      NA      30.5 (24 – 39)  
GW at delivery    38 (36 – 41)    31.5 (26 – 40) *  

      < 37      1 (2.6%)     12 (67%)*  
Infant birthweight (kg)  3.00 (2.36 – 3.90)  1.47 (0.70 – 3.28) * 
Total no. of urine samples  77      116   
  No. of samples/person  2 (1 – 3)     6.5 (2 – 12) *   
Timing of urine sampling 
  First trimester (5 – 13)  22 (28%)    0 (0%)   
  Second trimester (14 – 27)  26 (34%)    30 (26%)   
  Third trimester (28 – 40)  29 (38%)    45 (39%)   
  Postpartum    0 (0%)     41 (35%)           
Ǝ·J�Ġ· (Ȱĉ); GW, gestational week; PE, preeclampsia; SPIP, 
significant proteinuria in pregnancy defined as protein-to-creatinine ratio (mg/mg) 
≥ 0.27; *, P < 0.05 vs normotensive pregnant women.  

 
ƧțȦaʅƭ6=ħĬ 56 ÷f*?"38 �JħĪƣ˂Yʦ7CǁŐɷčfMM

a(@=#ȋʾƞˡƠÐfŃƆíƞˢfħĪʪƎJ"PE ĦŮfƔ.ǁŐɷč

ĦŮprƢŴeʭ-@=#PE YȊȅ6= 18 ÷�"3 ÷Jȋʾƞe˜ɷčfN

Yʌm"6 ÷JƘe PE YȊȅ6C,r"Ǆr 9 ÷J˜ɷčnɴȌŃnʌmG

-@=#6=.@C"PE YȊȅ6= 18 ÷� 9 ÷J"ƠÐfŃƆíƞeJǧȅ

Ǯa(@=#ÐǹĦŮfÖõ"37 ʪƥǜfƚǹǰ"ĦŮ 1 �ş=rfŃh��

�ƎJ PE ɍaƢŴeĜ-@=# 
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ǁŐɷčħĬaJħĪ� podocin-mRNA ȊǴʼJƢŴfĚÝYȝRG-@=

ˡFigure 1ˢ."PE ȊȅħĬaJ Figure 2 eȝ8p*eÍīeøNCėØYȝ

6"ÍīŤJǙŁeʟ7=#8GX?"PE ħĬe,)C podocyturia JǁŐħ

Ĭeǈ6C˜Ŗa(r";fȤŖJÍīMaėØ6ɃNsPE.ȝRt=#M

="Figure 3 eȝ8p*e PE ħĬfɴȌŃEŃ� podocin-mRNA ȊǴʼep

r�vo�Rt= podocyturia JǁfȔ˃Yȝ6=#M=ɴȌŃ.ėØ8seA

t podocin:nephrin mRNA ratio (PNR).ėØ6=ˡFigure 3 �ǆƠŊ¹ˢ#Pt

JɴȌŃ.ėØ8seAt"Ń�eɰ�6=´Apodocyte �f nephrin-mRNA
ȊǴʼJǙŁ8sPEYȝā6=#8GX?"ɴȌŃ.˖ɲG PE aJ

glomerular podocytes f phenotype JĚÝ6ˡnephrin ȊǴʼfǙŁˢ";tT.

GBM prɞɰ6o8)PEYȝā6=# 
�

�

	
Figure 1. Changes in Podocin-mRNA, Nephrin-mRNA, and 
Synaptopodin-mRNA expression levels in normtensive control pregnancies.� 
A˧3 ȥf mRNA .8iCƷÌðəG 48 ƷªfĚÝ#ɄƅNʵÍJ;t<t

f mRNA f 90th percentile ¡�Yȝ8# 
B˧3 ȥf mRNA fħĪôƞƣafĚÝ#¸ŐħĬaJħĪ�eƢŴGĚÝY

ȝRG-@=#ôħĪ trimester �"ö�ĦŮ-TɾƎŃƷª.(@=ĕõ"Ơ

˜·Yȝ6=Ʒªf·Y ɻ·E6=��  
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�
�

�

Figure 2. Perinatal changes in P/Cr level and mRNA expression in 18 PE women. 

3ȥf˩RNA8iC.ƷÌðəGPEf104ƷªYʅƭ6=#;t<tfmRNAȊ

ǴʼJ9�th percentileYʜ+CÍīMaŭǡeėØ6"ÍīŤeJʧo-eǙŁ

6=# 
ɄƅNʵÍJA˧P/Cr < 0.27"B-D˧mRNAf90th percentile¡�Yȝ8# 
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Figure 3. Association of protein:creatinine ratio with three mRNA expression 
levels, podocin:nephrin mRNA expression ratio (PNR), synaptopodin:nephrin 
mRNA expression ratio (SNR), and podocin: synaptopodin mRNA expression 
ratio (PSR) in antenatal urine samples from PE women.� 

PE YȊȅ6=ĦŮfÍīÔf 
) Ʒªfʅƭ#GAPDH aɼǁ6= �1/� ȊǴʼ

�Podocin-mRNA, Nephrin-mRNA, and Synaptopodin-mRNA�J

0��!469�.�42!6969�12!6��PCRˢEƢŴGǁfȔ˃Yȝ6=�PNR E SNR J

PCR EǁfȔ˃Yȝ6=."PSR J PCR EȔ˃6G-@=# 
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� � �  �  
PtTfȾƯ-T"PE Űɒe,Ns podocyte .Ń�eɞɰ8s�`vk�Y

ɑĹ6=#�Ċfp*e"ɠȴǵªf podocyte aJ podocin"nephrin"
synaptopodin f mRNA .ȊǴ6C)s#PE .Ȋȅ8sE«T-fćĭep@

C nephrin ʳ¦ĭfȊǴ.ǙŁ8sPEYȜʌ6=#;tep@CƓ6)

nephrin o�|c.ɼ½RtG0Gr"nephrin o�|c.J.tɰ?s#Ƀ)

C"ȴǵªe�ȗ6C)s podocytefʝȩʛ.ǔġ6"Ƌ+Yġ@= podocyte
JŃ�eɞɰ8s#Podocyte ɞɰep@CǸ7=ˌ˂-To�|c.ǠÌ6

C"o�|cŃ.Ȋȅ8s#ÍīŤJɞɰYÀt= podocyte -Tʝȩʛ.¨

ˀ6C/CPfˌ˂YĐmCo�|c.ǀMs#  

GBM�

���

������

protein�

P-mRNA�
S-mRNA�

N-mRNA�

Nephrin�
	��
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2. Nephrinuria GTKe proteinuria eps PE Ȋȅ�Ǜ�ºțȦ  

 
ȻĨǁŐɷča(@=ħĬ 75 ÷-TfŃ 134 ƷªE PE YŤeȊȅ6=ħĬ

14 ÷-TfȊȅÔŤŃƷª 115 ƷªˡTable 2ˢYǺ)C nephrinuria GTKe

proteinuria eps PE Ȋȅ�ǛeA)CƷʈ6=#PE ħĬ 14 ÷-TfŃ 114
ƷªƆíƞf clinical phase J 73 Ʒª. latent phasel SPIP, ˜ɷč)9tnȊȅ

6CG)Ǯŵˢƞ"16 Ʒª. SPIP fNfƞƣ"4 Ʒª.˜ɷčfNfƞƣ"

22 Ʒª. PE ȊȅŤa(@=ˡTable 2ˢ# 
 
Table 2. Demographic characteristics of 89 women.                          
                        Control           Preeclampsia      P-value      
No. of women    75     14   
Maternal age (years)   34 (20 – 43)   38 (19 – 43)   0.6216 
� � ≥ 35     36 (48%)   8 (57%)    0.5299 
    ≥ 40     8 (11%)    6 (43%)    0.0024 
Nulliparous     39 (52%)   13 (93%)   0.0018 
Twin pregnancy    0 (0.0%)    4 (29%)    < 0.0001 
Body height (m)    1.58 (1.45 – 1.68)  1.58 (1.48 – 1.66) 0.7290 
Pre-pregnancy weight (kg)  51 (40 – 100)   54 (34 – 67)   0.7670 
Body mass index (kg/m2)  20.2 (16.8 – 38.1)  21.8 (14.9 – 27.9) 0.6332 
    ≥ 25     9 (12%)    2 (14%)    0.8115 
Complications    56 (75%)¶   8 (57%)†   0.1805 
GW at onset 
   Hypertension    NA     34 (27 – 40) 
   SPIP      NA     32.5 (26 – 39) 
GW at delivery    38 (36-41)   36 (30 – 40)   < 0.0001 
  < 37      3 (4.0%)    9 (64%)    < 0.0001 
Infant birthweight (kg)     2.91 (2.22 – 3.86) 2.29 (1.08 – 2.86) < 0.0001 
Total no. of urine samples  134     115 
No. of samples/person  2 (1 – 3)    7 (4 – 13) 
Timing of urine sampling 
  1st trimester (5 – 13)  23/[23] *   8/[7] * 
  2nd trimester (14 – 27)  75/[75] *   50/[14] * 
  3rd trimester (28 – 38)   36/[36] *   57/[14] * 
  Latent phase    NA     73/[14] * 
  SPIP alone phase    NA     16/[6] * 
  Hypertension alone phase NA     4/[2] * 
  Preeclampsia phase  NA     22/[14] * 
                                                                            
ƎĮJ�Ġ·(Ȱĉ)#[ʄƁś]JŃƷªYƈ°6=ĦŮf�Ǝ.ȝRtC)s#
GW, gestational week; SPIP, significant proteinuria in pregnancy defined as 
protein-to-creatinine ratio (mg/mg) ≥ 0.27; *, P < 0.05 vs normotensive pregnant 
women.� 
¶˧ǼǮɣȃŰ 9 ¯"ĭĵȭɢ 7 ¯"¾ĞŮŪȃŰ 6 ¯"ȳŃȄ/ħĪȳŃȄ 4
¯"ɨŌÀȂȃŰ 4 ¯ˡi]�d��ȅ¶ɍ"ÀȂŮɷŀƬǙŁŮȹƑȄ"ž
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��ɚʙȅ¶ɍ"ŶŮ˃ȯ�\�p "s*AȄ 4 ¯"űŮɢ» 4 ¯l ǍȇŤ "s

¾ĞŮ��r[� S ƾƊȅ 3 ¯"ǃǹƘŢ 3 ¯#¡�fȅ¯Jô 1 ¯˧\Z�

n�Ȅ"ɟÛɜȆ"����Ȅ"cqi�dȅ¶ɍ"��|Ȯǥȅ"æȊŮÀ

Ȃ�Ãȅ¶ɍ"ÆȊŮɠȏɠǥ"ȉȈ"ɖh�f[u�ij"ɝƶ¹Şȅ"�

Əɜ,pKĄů#PtT 56 ÷Jȋʾƞe PCR level 0.026 (0.001 – 0.111) (mg/mg, 
median [range])Yȝ6=# 
†˧ɨŌÀȂȃŰ 3 ¯ˡÃʞŮ^�r�t�sj 2 ¯Ei]�d��ȅ¶ɍ 1
¯ˢ"ǎŃǸǅąĢŠ 3 ¯ˡǫ¹ɠ�Ã"ʺɾĭĵ"êƹĭĵˢ"ȳŃȄ 1 ¯

EŶŮǼǮɣǥ 1 ¯#PtT 8 ÷Jȋʾƞe PCR level 0.047 (0.002 – 0.065)Yȝ

6=# 
 
Figure 4 eǁŐħĪĦŮfŃ� nephrin:creatinine ratioˡNCRˢGTKe

protein:creatinine ratiol PCR Ysȝ6=#NCR JǁŐħĪĦŮaJħĪ�eƢŴ

GĚÛYȝRG-@=ˡFigure 4A ,pK 4B f�ǆˢ#6-6 PCR JħĪʪ

ƎʫɸeAtėØ6=ˡFigure 4A ,pK 4B f�ǆˢ# 

�

Figure 4. Changes in NCR and PCR in normotensive control women. 

NCR, nephrin:creatinine ratio; PCR, protein:creatinine ratio.  
A: ʚɇJ�Ġ·fĚÛ#23 ÷. 1st and 2nd trimesters f longitudinal ƷªYƈ°

6C,r"NCR (ng/mg)f�Ġ·JôA13.8 E 23.8 a(@=(P=0.2735)#36 ÷

. 2nd and 3rd trimesters f longitudinal ƷªYƈ°6C,r"NCR (ng/mg)f�Ġ

·JôA22.1 E 26.6 a(@=(P=0.2264)#PCR(mg/mg)f�Ġ·J 1st and 2nd 
trimesters eA)C 0.022 E 0.040 a(@=(P=0.0126)#2nd and 3rd trimesters eA

)CJ 0.040 E 0.068 a(@=(P<0.0001)# 
B: 34÷. 2nd-trimesterƷªfNYƈ°6=#PCRJħĪȽʮeAt�ƛ6=."

NCR JĚÛ6G-@=# 
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�Ɣ"PE ħĪaJħĪʪƎʫɸeAt NCR, PCR )9tnťAeėØ6=

ˡFigure 5ˢ#NCR J SPIP ȊȅÔeƢŴf�ƛYȝ6C,r"PE ħĪEǁŐ

ħĪYʓÒ8sðəŮ.ȝāRt=#�Ɣ"PCR JǁŐħĪe,)CnħĪʪ

ƎėØeAt�ƛ6C,rˡFigure 4ˢ"NCR J PCR pr PE Ȋȅ�Ǜe,)

C¼tC)sðəŮYȝā6=# 
�

 

 

Figure 5. Changes in NCR and PCR in 14 PE women. 

14 ÷ PE ĦŮ.õʇ 115 ŃƷªYƈ°6=#�ǆ|x�fȌ�E˝�;t<t

J SPIP ȊȅÔEȊȅŤfŃƷªYȝ6C)s#�ǆ|x�aJ PE Ȋȅƞƣe

p@C 4 ɍeÍNC)s#Phase 1 (P1), ÐĆƆíƞ(Gestational week, GW) 13.5 
(10.6 – 21.7); phase 2 (P2), SPIPȊȅÔGW 29.7 (23.0 – 37.4); phase 3 (P3), SPIPȊ

ȅŤ GW 34.0 (26.0 – 39.1); phase 4 (P4), ÍīÔ GW 35.6 (29.1 – 40.4)#P1, P2, P3
,pK P4 eA)C NCR (ng/mg);t<tf�Ġ·J 49.2, 142.1, 851.4 ,pK

3368.7 a(@=#P1, P2, P3 ,pK P4 eA)C PCR (mg/mg);t<tf�Ġ·

J 0.041, 0.087, 0.436 ,pK 2.360 a(@=#P2 eA)C NCR f�Ġ·(142.1)
JɷčǁŐĦŮprƢŴe˜-@=(14.3, 32.3 and 26.6 for the 1st, 2nd and 3rd 
trimester, respectively)#P1, P2, P3 ,pK P4 eA)C protein concentrations 
(µg/mL);t<tf�Ġ·J 26.3, 56.4, 301.4 ,pK 1237.8 a(@=# 
 
 



	 17	

Figure 6�-X3�,�6�UERP�� 75�I^Y� 134+�Y��=#�
NCRW^[X PCRb2MPDNCRZ��=#X�G��JWFYUC95th 
percentile	]��	 122ng/mgX8�MTE`DPCRZ��=#V�F�%N`Y
UC95th percentile lineZ'4U2MPD54Z�� trimesterY�.b2MTF`D 
Figure 6�-XZ"�&XZB6�CSPIPFOa]WIRPJC�X PEb0/M
P 14�I^Y� 28+��g� trimesteri�XSFTi+�hY	b:�U2MPD
� trimester 95th percentile lineb;HP+�Z 1st trimester: NCRZ 1�CPCRZ 0
�j2nd trimester: NCRZ 6�CPCRZ 4�j3rd trimester: NCRZ 6�CPCRZ 1�
UERPDKa^ZCNCRJ)*W PE {[_��`�VW_�`KVb2MPglegend 
for Figure 6hD 
 
 
Table 3. Relative risks of PE women onset when 95th percentile of normotensive 
pregnant women as cut-offs.�
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
        Relative risks(RR)   (95% CI) 
     2nd trimester   5.93      (2.59-13.6) 
  NCR 
     3rd trimester   13.5      (3.31-55.0) 
     2nd trimester   4.06      (1.64-10.0) 
  PCR 
     3rd trimester   1.95      (0.34-11.1) 
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Figure 6. Correlation of NCR and PCR with gestational week in normotensive 
control women and possibility of NCR as a screening tool for prediction of PE 
onset. 

�ǆ|x�˧ ,�6�UERP�� 75�I^Y� 134+�Y��=#� NCRW
^[X PCRb2MPDNCRZ��=#VY@X) W1AZ9\^aWF
(R=-0.069,P=0.4284)D95th percentile	Z 122ng/mgUERPDPCRZ��=#V)
 W1Ab2MP(R=0.434,P<0.0001)D95th percentile lineb'4U2MPD 
�ǆ|x�˧"�&XZB6�CSPIPFOa]WIRPJ�X PEb0/MP 14
�I^Y 28�+�(� trimester���+�)b�ǆedf�X:�U2MPDPE
��� trimester
U7#Y�+�JE`��C1st and 3rd trimester +�Z(]>
cQ��=#U"
MP+�bC2nd trimester+�Z�� 24=X(]<F$X"

LaP�+�b?!MPD 

R = 0.434
P < 0.0001
n = 134

95%ile
 line

95%ile line

NCR (ng/mg) PCR (mg/mg)

R = −0.069
P = 0.4284
n = 134
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3.�ħĪ 2nd trimestereps PE Ȋȅ�Ș: sFlt-1, PlGF, GTKe sFlt-1/PlGF 

ratio (FPR)Efǈʠ#  
 
˜ɷč"SPIP )9tnG) 2nd trimester ħĬ 254 ÷-TŃGTKeɷǕYöƞ

eƆí6=ˡTable 4ˢ#254 ÷� 15 ÷.;fŤˡƆŃ/ƆɷŤˢPE YȊȅ6=

ˡTable 4ˢ#2nd trimester af NCR, PCR, sFlt-1:PlGF ratioˡFPRˢ, sFlt-1, GT

Ke PlGF .;fŤf PE ȊȅYcfȤŖ�Ș8s-eA)CƷʈ6=#G,"

FPR J PE f{[_��`�E6CǴĎ"ƠnƢ×ʂRtC)s 2-5,25-27# 
 
Table 4. Demographic characteristics of 254 women.                        
                          Normotensive        Preeclampsia     P-value �
No. of women     239     15   
Maternal age (years)    34 (20 – 53)   37 (27 – 43)   0.0978 
    ≥ 35      102 (43%)   9 (60%)    0.1895 
    ≥ 40      29 (12%)   7 (47%)    0.0002 
Nulliparous      128 (53%)   15 (100%)   0.0004 
Twin pregnancy     27 (11%)   5 (33%)    0.0126 
Body height (m)     1.58 (1.38 – 1.77)  1.60 (1.53 – 1.66)  0.6685 
Pre-pregnancy weight (kg)   52 (37 – 132)   52 (46 – 67)   0.8940 
Body mass index (kg/m2)   20.4 (14.7 – 50.5)  20.5 (17.8 – 27.9) 0.9858 
    ≥ 25      29 (12%)   2 (13%)    0.8905 
Complications   
   Diabetes mellitus (DM)  5 (2.1%)    1 (6.7%)    0.2578 
   Gestational DM    32 (13%)   2 (13%)    0.9951 
   Connective tissue diseases* 12 (5%)    3 (20%)    0.0170 
GW at blood/urine sampling  25 (22 – 27)   24 (23 – 25)   0.0832 
GW at onset 
   Hypertension     NA     35.3 (27.6 – 38.6) 
   SPIP       NA     34.0 (26.0 – 38.6) 
   Preeclampsia     NA     35.7 (27.6 – 38.6) 
GW at delivery     38.4 (24.3 – 41.9)  36.9 (27.6 – 39.0)  < 0.0001 
  < 37       20 (8.4%)   8 (53%)     < 0.0001 
Infant birthweight (kg)      2.89 (0.48 – 4.23) 2.32 (0.70 – 2.86)  < 0.0001 
                                                                           
ƎĮJ�Ġ·(Ȱĉ); [ʄƁś]JŃƷªYƈ°6=ĦŮf�Ǝ.ȝRtC)s# 
GW, gestational week; SPIP, significant proteinuria in pregnancy defined as 
protein-to-creatinine ratio (mg/mg) ≥ 0.27. 
*, ɥæȄeJ"ÃʞŮ^�r�t�sj"i]�d��ȅ¶ɍ"˃ȯ�\�p

,pKž��ɚʙȅ¶ɍ.úMts# 
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Figure 7. The 2nd trimester nephrin:creatinine ration (NCR), protein:creatinine 
ratio (PCR), sFlt-1:PlGF ratio (FPR), sFlt-1, and PlGF tests as screening tools for 
detection of women at higher risk of PE. 
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Figure 7A eJȻĨǁŐɷča(@= 239 ÷EPtTǛĲŤ PE YȊȅ6= 15
÷fô{[_��`�f·.�E6CȝRtC)s#ʚɇJǁŐɷča(@=

Ĭ� 239 ÷f 90th percentile ·l NCR, PCR, FPR, sFlt-1 (ss)J 10th percentile
·ˡPlGF fNˢYȝ6C)s#ˑɇJ"Figure 7B eȝRtC)s ROC epr

ŧTt= cut-off ·Yȝ6C)s#ĊÅeʚɬGTKeˑɬaȝRt=ƎĮJ;

t<töɬfɇaȝRt= cut-off ·pr˜·ˡ¡�ˢ(s)J cut-off ·ƥǜ

Yȝ6=ƷªƎYȝ6C)s#ʚɇJǁŐɷča(@=Ĭ� 239 ÷f 90th 
percentile ·ˡNCR, PCR, FPR, sFlt-1ˢ(s)J 10th percentile ·ˡPlGF fNˢ

Yȝ6C)s#ˑɇJ"Figure 7B eȝRtC)s ROC eprŧTt= cut-off
·Yȝ6C)s# 
 
 
PtT cut-off ·f PE Ȋȅ�Ǜe˃8sjc��v�dǭŮeA)C Table 5
eȝ6=#Table 5eȝ8p*e 2nd trimester NCRJ 2nd trimester FPReǈ6C" 
PE Ȋȅ�Ǜe˃6Cpr¼t=jc��v�dǭŮYȝ6=# 
 
 
Table 5. Screening characteristics of various parameters.                 ����
     Sensitivity   Specificity   PPV  NPV          
90th %tile values as cut-offs (10th %tile for PlGF)* 
 NCR [139 ng/mg]    60% (9/15)  90% (215/239)  27% (9/33)  97% (215/221) 
 FPR [4.85]         40% (6/15)  90% (215/239)  20% (6/30)  96% (215/224) 
 sFlit-1 [1730 pg/mL] 40% (6/15)  90% (215/239)  20% (6/30)  96% (215/224) 
 PlGF [190 pg/mL]   20% (3/15)  90% (215/239)  11% (3/27)  95% (215/227) 
 PCR [0.088]        27% (4/15)  90% (215/239)  14% (4/28)  95% (215/226) 
 
Cut-offs suggested by ROC curves†   
 NCR [86.6 ng/mg]   87% (13/15) 72% (173/239)  17% (13/79) 99% (173/175) 
 FPR [8.80]          40% (6/15)  96% (230/239)  40% (6/15)  96% (230/239) 
 sFlit-1 [972 pg/mL]  73% (11/15)  67% (159/239)  12% (11/91) 98% (159/163) 
 PlGF [336 pg/mL]   53% (8/15)  70% (168/239)  10% (8/79)  96% (168/175) 
 PCR [0.060]        67% (10/15)  72% (172/239)  13% (10/77) 97% (172/177)  
PPV E NPV ;t<tJ positive and negative predictive values fǿʍa(s#

Cut-off ·J[ʄƁś]aȝRts#*, Figure 7A eJȻĨǁŐɷča(@= 239 ÷

EPtTǛĲŤ PE YȊȅ6= 15 ÷fô biomarker f·. dots E6CȝRtC

)s#ʚɇJǁŐɷča(@=Ĭ� 239 ÷f 90th percentile ·l NCR, PCR, FPR, 
sFlt-1 (ss)J 10th percentile ·l PlGF fN Ysȝ6C)s#†, ˑɇJ"Figure 
7B eȝRtC)s ROC eprŧTt= cut-off ·Yȝ6C)s 
 
 �
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ƧțȦJ¡� 4 ǦeA)Cʤʌ(s)JÐmCƜT-e6=# 
1) Ń� podocin mRNAȊǴʼep@Cʋ±Rt= podocyturiaJ PEe,)CJ

o�|cŃʼEƢŴfǁfȔ˃Yȝ6"ÍīMaėØ6ABNs#6-6"

ÍīŤJǙŁeʟ7s# 
2) PE õ­ħĬe,)CJ Podocyturia ėØeAt"Ń� podoctyes �f nephrin 

mRNA ȊǴʼJ podocin mRNA ȊǴʼeǈ6CŁG0Gs# 
3) Ń� nephrin J PE Ȋȅe¾ɸ6C˜·EGs# 
4) 2nd trimester urine nephrin J PE Ȋȅ�Ǜe˃6Cɷǘ{[_��`�a(s

sFlt-1:PlGF (FPR)pr¼tC)sðəŮ.˜)# 
 

�Ć"podocyturia fʋ±JŃ� podocin mRNA ȊǴʼaʋ±6=#6=.@C"

podocyturia YŃ�Ⱥɘđ˘aʋ±6=XNaJG)#6-6"źAJ"�ʩf

țȦ�eŃđ˘eps podocyturiaȤŖEŃ� podocin mRNAȊǴʼ.ƢŴfǁ

fȔ˃Yȝ8PEYƜT-e6= 37#6=.@C"�ĆfțȦaǺ)=

podocyturia ʋ±ǏJĳˍf podocyturia YëƝ6C)sEƇǛRts# 
 
PE ħĬaJ podocyturia .ėØ8sPE.ȘTtC)= 11,12,19-21#6-6"�Ć

fțȦfp*eôħĬ-TƞƣY9T6=ɾƎƷªƈ°YîNs longitudinal 
study JŁG-@==m"podcyturia .ÍīMaėØ6ɃNsPEMaJȘTt

C)G-@=#M="�ĆfȘʁ"%PE ħĬe,)C"ɴȌʼėØeAt"

urine sediment PNR Jėĝ8sˡFigure 3 �ǆƠŊ¹ˢCJ"ħĬaJÐmCȜ

ʌRt=PEa(s#PtJÓǡYîN= glomerular podocytes J phenotype 
alterationl nephrin ȊǴ.ŁG0GsE)* .sʛPro80GsPE";6C

;tT phenotype alteration YʛP6= glumerular podocytes J GBM -Tɞɰ6

o80Gro8)PEYȝā6C)s#PtJ"źAfʃĹ%ħĪ�f

nephrinuria J podocyturia EǁfȔ˃Yȝ8Cep@CnƋƂRts 38#8GX

?"glomerular podocytes JÓǡYîNsE"nephrin YÍː6 nephrinuria fæ

ćEGs#M="ÓǡYîN= glomerular podocytes J nephrin mRNA ȊǴ©�

.ʛPr"GBM -TÕĥ6o80GsPEYŝ0ȝā6C)s# 
 
%ɴȌŃEpodocyturiaJǁfȔ˃Yȝ8ˡFigure 3�ǆƠŊ¹ˢCJ%ɴȌŃ.

ėØ6C)s˂JpodocyturiaJėØ6ɃNsCPEYŴý6C)s#Podocyturia
Jglomerular podocytes ƎǙŁeAG.sfa"PtTJɧœ�ʺɿGȘʁa(
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s#ƚƣȊȅPEeA)CJ%ħĪɂɃYĊrˡɗÁŹǩYţAˢɷčY�2s

ȬfļËȇǏYɸ)"ǇªeʺȱGõ­ȅˡɟÌɷ"DIC"ɠ�Ã"ɔƽəˎĶ

ȬˢÌǴÔeÍīˡħĪȻ�ˢE8sCE)*Ɣʽ.�Ǿȍe�ɪȍa(s#

8GX?"ħĪȻ�f=mfƪ¢.ȥAƈĂRtC)s39-41#6-6"proteinuria
fĜĺeA)CfħĪȻ�fĒǝJȝRtC)G)#PEħĬe,)CJ�Ćȝ

Rt=p*eproteinuria�KepodocyturiaJħĪ.ɂɃ6C)s˂"ėØ6ɃN

s#M=ǹŤeproteinuria.ǁŐÝ6CnpodocyturiaJƂɃ6C)s42#PtJȾ

ƯE6Cglomerular podocytesƎǙŁeAG.sfa"PEħĪfɂɃJɠĽþl Ʀ

ƣɠ�ÃMafƞ˂ˢYșɊR:sðəŮ.(s#ĳˍ"PEJƦƣɠ�Ãf�

jcfactora(s25#3Ć¡�ħĪÍīȽ˚f(sĦŮ�"PEƘŢ.˦Ća(@=

Ĭ�GTKe2Ć¡�(@=Ĭ�.ľƫƦƣɠ�ÃEGsȜǰJPEY�Ŗnõ

­6G-@=Ĭ�eǈ6C;t<t6.3µGTKe15.5µEĔüRtC)s43#�

ĆfțȦȾƯJproteinuriafĜĺeA)CnħĪȻ�Ēǝf1AeØ+sūɿŮ

Yŝ0ȝā6C)s# 
 
¸Ő�e,)Cn podocyturia JʌmTts."Ń 1.0 mg creatinine �eúMt

s podocytes ƎJ 1 ¡�a(r"ǑÛƣɠȃŰaJ 100/mg creatinine ¡�ʌmT

tsĕõ.(s 13#PtMa"ħĪepr podocyturia .ėØ8s-ù-eA)

CȘTtC)G-@=."źAf�ʩfțȦJ%ħĪepr podocyturia JėØ

8s 43CPEYȝ6=#Podocyturia fėØJ glomerular podocytes ƎǙŁEöɎ

ʍEɑ+TtC,r"źAfȘʁJ%ɠɦJ glomerular podocytes ƎYǙŁR:

sPEep@CħĪÍīYʉŷ8sCPEYŴý6C)s#6-6"Ƞcn.

Șsˆr"%ħĪÍīȽ˚ɒJ˓Ƚ˚ɒeǈ6CƦƣɠ�ÃeGro8)CE

)*ĔüJM>G)."PteǨǦYşC=țȦ.ľƫɸXtsðəŮ.(s#

6-6"�Ćfļʕ�ƎJ 254 ÷EŁG0"M= PE Ȋȅǰn 5.9˟ (15/254)
E general population af;t 1 Eǈʠ8sEȶ 2 µa(@=#6=.@C"Table 
4 eȝRt=jc��v�dƷƱǭŮJ general population aŧTtsƷƱǭŮ

EJ�ː6C)sðəŮ.(@=# 
 
�ĆfțȦa urine nephrin JƢ×G PE f biomarker ¶ɼa(sPE.ȝRt=#

2nd trimester urine nephrin JƘȘf PE biomarker a(s 2nd trimester serum 
sFlt-1:PlGF ratioˡFPRˢ2-5,25-28prn PE Ȋȅ�Ǜe˃6C¼tC)=# 
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ƧțȦepr¡�fȘʁYŧ=# 
�ˢPE õ­ħĬe,Ns podocyturia J proeinuria EǁfȔ˃Yȝ6"ÍīMa

ėØ6ɃNs# 
	ˢPodocyturia ėØeAt"Ń� podoctyes �f nephrin mRNA ȊǴʼJ podocin 

mRNA ȊǴʼeǈ6CŁG0Gs# 

ˢNephrinuria J PE Ȋȅe¾ɸ6C�ƛ8s# 
(ˢ2nd trimester urine nephrin J PE Ȋȅ�Ǜe˃6Cɷǘ biomarker a(s

sFlt-1:PlGF (FPR)pr¼tC)s# 
 
PE JɠɦfĽþE)*ʃǦ-TƹmCåˉGõ­ȅa(sPE.ÆȜʌRt

=#�Ť"ÍīƞǦf proteinuria ȤŖEɠɦfˀƣ�ŤfțȦ.ūɿEGs#

;tTȾƯJ PE ħĬe,NsħĪȻ�fƪ¢e proteinuria ĜĺYØ+sPE

eAG.sðəŮ.(s# 
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ƧțȦe(=r4ƃĿ˕/M6="ÞǓʯĝİĝİˇßİțȦˇ ǸǅȊʰß

İʑŗ ǹȡ�ǸǅßİÍʻ ƍƄ Ǌ� łÄ ¾ǸGTKeÞǓʯĝİĝİˇ

ßİțȦˇ ǸǅȊʰßİʑŗ ǹȡ�ǸǅßİÍʻ ÙŻ ïǻ ¤ʶĭ äęe

ǖʒ)=6M8#M="ƧțȦʬɸe(=rĜĝGƉÙYų6lPEG0ƈ°

6C�R@="ČȪŹɕßȇțȦl�o� ʚȚ Ƕģäęeǖʒɩ6M8#M

="ƧțȦfʬɸe(=r4ã×)=>/M6=ÞǓʯĝİĝİˇßİțȦˇ 
ǸǅȊʰßİʑŗ ǹȡ�ǸǅßİÍʻ ÉƍƄ Ƶň ı ¾Ǹ"ÞǓʯĝİĝ

İˇßİțȦˇ ɅõĦŮßȇijr�İʑŗ ǭ£ÉƍƄ Ņǻ ŇŚ ¾Ǹ"

ÞǓʯĝİȄˇǹȡ Ùƍ Țň ɓó ¾Ǹ"öÙƍ ŀņ Ňñ ¾Ǹ"öÙƍ 
âɱ ¸ğʴ ¾Ǹ"öÙƍ ɮƤ ȓ� ¾Ǹ"ößĀ �ň Ɂĭ ¾Ǹ"ößĀ 
Ⱥň �Ɍ ¾Ǹ"GTKeÞǓʯĝİȄˇ 4 f 1 ȄƴÙǹŏoȕʔŏfƔAe

ŪprŨȞǽ6�2M8#ƧțȦYʬɸ8se(=r"țȦʘe˃6CƋƉ6

C�R@=ƙƧħĪ˜ɷčİ¥GTKeƙƧǟĎʘǺf�ʵYƋƉ6C�R

@=ĝĖƌɌɕɭĤİʖĈeŪprŨȞǽ6�2M8# 
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