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PLA2RHUR AL R EAU IR 45 & 1 IR 1% B im

PHIB R IR

ARF HR A AHET

(L TR = A i 22 5 B 2552 Be, B 310018)

WE 4L MM F JR(idiopathic membranous nephropathy, IMN) & —#F & & %, 7%t 7% %,
AR EFHERAERECENEIZRAZ—, CFANIZRAZKRNSERKGEO LY
Ji, 4eMA! 5% 5 B A2 % Ak (M-type phospholipase A2 receptor, PLA2R)A & &9 &, *F B A 69 B 49 I
TR AR, JIRIKRG— RN LBERA. EILEEZNET EFRANAIMNAE F AR EH .
PLA2RALR BAUR GG FE R, e AATPLA2RIVE FAL Y AR, #4 T PLA2RIUE £ Az RAL 5 IMN Y
S BTG AR XAT &, A BT AR AT S 4elE & a9 A, IRKIMNIS B 6 77 R R AR R 7 6.
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Research Progresses of PLA2R Epitope and Its Antibody
in Idiopathic Membranous Nephropathy

ZHENG Tianyu, HUANG Biao, ZHOU Xiumei*
(College of Life Sciences and Medicine, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract IMN (idiopathic membranous nephropathy) is an autoimmune disease and one of the main clinical
causes of nephrotic syndrome in adults. The main reason for its occurrence is the increase of the protein with very low
content in the body, such as PLA2R (M-type phospholipase A2 receptor), have an impact on the filtration of the kidney’s
membrane, causing a series of immune responses of the body. This article mainly introduces the research on IMN serum
markers, PLA2R antigen and antibody in recent years, especially the research on the PLA2R epitope, and integrates the
correlation information between the changes of PLA2R epitope and the stratified prognosis of IMN. It is hoped that through
the integration of known information, future research directions for the diagnosis and treatment of IMN can be explored.

Keywords idiopathic membranous nephropathy; PLA2R; anti-PLA2R antibody; epitope
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P9 ZNPAR AR B B RO
SMNI57 3845 5 B RIRA I, BT IibRigE T
AR, 1A SRR T i

1 HEMEMYSRE

IMN2E—Fh B & R tE5m , JUAN IR A S &
WA o K= A A R AR, B & IR, M
1M 51 RN ) — R G5 SN . o B P )
(neutral endopeptidase, NEP){E A 25— /MR 14 15 5
FI BT bR SR B, 20024E DEBIEC 1 BA Pk B
T —HI NEPEE RIS [ ¥ 2240, FLadd e 3504 B £ 1
NEPHUAAL 25 ) LA, L 55 )L NEPHT R
HETMHRREEEY), AT FE NN ALK
FARBIHIL. 20094, BECK BN B 5T 45 H
M2 i I A252 44 (M-type phospholipase A2 recep-
tor, PLA2R) & IMN¥ = ZH#EHT 5, £ IMNH (5 3] [
70%~80%; 20144, BLHFA G2 £ PLA2RBUARFH M)
R I PRI T IMNI 55 — e HT 5, 182 /M
J N EE 7 A3, (thrombospondin type-1 domain-con-
taining 7A, THSD7A), X FiEHT I £ F 1K IMN (5 11
PRIMN5%~8% " 38 T~ 15 /INBR OGRS R,
DL S5 i (mass spectrometry, MS)%s i€ il & 1 FgVH AL
B PR IEOR B, B2 ZATE 201948 20214 K I
T IMNP MU AR bR &Y, RIS R 1/2(exosto-
sin 1/2, EXT1/2). NELL-1(NEL-like protein 1). &
‘S5 1 3B(Semaphorin 3B, SEMA3B)fI NCAM-

1(neural cell adhesion molecule 1)5%,

2 PLA2R5IMN
2.1 PLA2RXIMNAIEHRLE

PLA2RJE IMN Y 3 ZAEHT )5, X Fh 8 /2 /2 40
IS (RS s 2 1, 153 LA IgGoR IO AR f g%
SRE, TP AR B S PR, B IE R PLA2RI]
r, W] LA B RIZ ORI IMNTR H 9 i
G2 AH 2 2 A U A L 6 B B AE S A
RILIGRATERURI TR, Herh e 5 S MH0 F2 AL
o3 #E 1gGA%h & PLARFUR M PIR E AW P 1gG4E
PURIgGIIER Z — P, {HIMNASZ ME— [ IgGAAH
G NEIN , FEALARR 3 PR SO B 4 51 ke ) EAE AL
771 (myasthenia gravis due to muscle-specific kinase
antibodies, MuSK-MG)H' , 1gG4 EL#IE B A& E ) E
PRI RZEAEOL T, 75 IMNHE NER G 2 0T

TR G W 35605 1gG4, (HJ2 1gGARe4s &
Clqiis & daMA IR 1Z . SR 7E B /INER AL 40 f i -
AR E G EIAEE K& C3. ILEFRA 1928
AR 1gG4 LA @ B R 77 305 e NI H &
TEIA 98 ] ST o A 1Fr7s , LOUSE MR Fi 3 B
IgG4n] fEiH i Bt 4E R IR R BT AMAE, & SR T C3c
AICSH-9MI IZE AWM. 1gGatB v fEs 5 T
IgG 1A IgG3 I & 4 JUd AT, MO 15 48 1 F M
BAE, BASEE/NERE IR F R =AY
FEA AR
2.2 BEEZRITIMNAIRM

BRI, 38 A% DH 2% 40 2 IMIN ) 28 2295 (R 2
—. RAMACHANDRAN % U215 5 E[1 5 s [X A\ #
BEATHIRFFC A HE L, PLA2RAH S B T IR 22 51
(single nucleotide polymorphism, SNP) rs3749119.
rs3749117. rs4664508 1 B A it 1% £ & M 1 547
R HLA-DOA 1 rs2187668%] 5 IMN . 41 5% .
LITTEEMIR 73 8, 75 H ASHLIX B, IMNT) &
XS SNP A 154664308, H /K& rs3749119., £ A [H
(FIRIE 75 A A 4R 25 =, 3 H T HLA-DRBI*15:01F1
DRBI*03:015% IMN S KUK 2547 B, - Hix 5
TEIRHTPLA2RIUAR M) Er S AH G, IXFE 45 SRt
71~ H i XN e ) e S e il o R R £ 7 XK IMING™
Az — e R

TR S A T PLA 2R AR (1 %6 N7 36 R 7
T 65 Yetafh b, LLHLA-DOAI N Ol — Z 514l
H BT 2 A8 2 MNP AR B I 2065 . 7E5 57—
PG 5 B K PLA2RITIBREAEH R, HLA-DQAIF!
PLA2RIPHA™ ARG 5 PR (1) 45 i 2 i 5805 22 3 i 80
5. BIRPLA2RIF NS EMER 2N ST, H
JETE HLASE AT R RIAAAE G OL T, 28t 4% 2 2 M R
N T R EBURTER “BRIE R T, BRI B T
PLA2RIEIR AR G AT BAEH, A =2 B 25 )
B R B R F L,

3 HIPLA2RFLIAAE
3.1 HIPLA2R¥IIRAA RGN

B AR AR E BT, E R TIRE 2 A4 K
PRI, 15 CAIR B AA N (R AR = ) S S e PR . B340,
[F) i 22 B SO BE 7K o0 S A . B R LA
BB N 73 WA TR ER (1) 4 A 32 B R0 B AN AR T S 28
o BHEIXLEThAE, PRIE T AUA N IR IR E, il



FBR G55 PLA2RYUIR F AT S HATTAE R & M JEL A ' 9 wh R T it J 1213

[ ) | ) | ]

IgG1 IgG3 1G4

Activation Activation Sequentially

Clq discern decompose decompose dactlvatlon
HENGI C3 ec"mp"se Membrane
antigen- antlbody C3 convertase —l C5 convertase
complex C5 ce, 7, \ attack complex
C8, C9
(o]

L)
(63)
I oo @ e - con\?esrtase C8\-C6
% convertase S
r ° @ 7N (C4b2b C4b2a3b o
@ ®

MRS (F1 48 SUR 1R R B AMA TR I C QiR R4S & PURBUR AV, TE BN S 2 & YR E 3 fiRCARIC2, 4 fRF=4)(C4b. C2b)45 & T RLC3
AU . C3EABER TN fRC3, S iR=)C3b5 il 5Cab. C2ali &, TECS LR . CSHEAMBHK R AIFHBIECS. C6. C7. C8. C9, %
TS Gk . 1gGLAIgG35 Il SPLA2RE: &, 2 5AMABIE M A gt . 18 LgGa F FIIPLA2RMRE S s [ N A1, 1gG4i i HEdE 2 ik
BT HCALREINTE L. (L4 RIS RBE 2R Z IR, HldoE B, B RAMATE 103, B MBURE &4

The classical pathway of complement activation is that the complement protein C1q recognizes and binds to the antigen-antibody complex, the formed

Q©® —

immune complex recognizes and decomposes C4 and C2, and the decomposition products (C4b, C2b) combine to form C3 convertase. C3 convertase
recognizes and decomposes C3, and the decomposition product C3b combines with C4b and C2a to form C5 convertase. C5 convertase sequentially
recognizes and activates C5, C6, C7, C8, C9, and finally forms a membrane attack complex. IgG1 and IgG3 bind to PLA2R and participate in the clas-
sical pathway of complement activation. In the PLA2R humoral immune response dominated by IgG4, IgG4 participates in the formation of C3 conver-
tase through the lectin pathway. When the classical pathway and the lectin pathway are blocked, the body directly decomposes complement protein C3
through alternative pathways, and finally forms a membrane attack complex.

Bl AMEEIRIRE

Fig.1 Complement activation pathway

PRAES LUER AT . AR R — R 51
SNE, I TPLA2R GRS 5 ) G B S BE, £E AR

5 /NER L i (glomerular basement membrane, GBM)
TR EA LT — R B L, FEUENERE

[ LRGPP I S B e % B 2 28, (HAE
BFREA, T AR RIS K I i R SR AR, BT
LR P EA MPIPLA2RYUA TR bR 2 5 175 HTPLA2R
PUARTE bR A7 LB 18] 22, BRI HTPLA2RYTAA & &= AH
BT PR HUPLA2RGUAAR 2 B B I 25 SR B g R
Hb S5z . B (R R R I B, TR G FRAT TR 4 L7 Bt
PLA2RYUARTE bR BE T 4F 48 T 25 (HAEA I &5
AL b AT LE R

T 37 24 R BTPLA2R U B & AR, 3.
AITREAE X IMN 5 A2 G — AN W128 B A Wi RIS it
PLA2RPT & 25 & B A& I 45 R S5 IMNJ F2 (1) A 5] By
BUBYIME G X NI PR F2 2R 4T e I 75, 249
A50%HIIMNIE A IR = 75— 2 FRE B RAE R K
G, AAFIREE & B ITBEAC. 30%9H A AN 2
KA A RS, e N AR 'E i(end stage renal
disease, ESRD)MT B, Xt 75 B A H — 2 M EI7 F B
XERF AT T MIXFER B R 2RI = )
PIPLA2RPUIA S BT R A E I FE

ARV, & WIRE P PLA2RYLA TR
i, WFEAE AT DAE AIMNIFRFERR EX . IMNEH 1)

B I BERAH B SZ 45, sema T /N ER B I
H, &A&SH 7T EENEAQRESE . EIMNF,
FEEFEPE M RIS TR 2 B T Iy 2R R 1 et B
Ba sz 45, [AURAE R P 2 PLA2RYUIAR I AFAE
T PRI PLA2RFUAAE b B 1915 RCR A S5 2R 1) 58
B3 2 T EsEre,

B IS H PTPLA2RIUAA 5 & Ab T 5 28 A
AN BEAR K P, TRUR 3 R 3 IR B8 G T R AR
H R 2% fif; T AN = B BTPLA2R G /K- 25 s
ERENEREGAMEARINE, EEGTSEE
ThREM T 2R, f 285 0 8 7% IESRDM ., {HIX F
(147 &5 AN HE o3 78 I 77 R 000 9 0 s R A1 9 2 ) 1 000
B IEHIPLA2RY LA & B AL T — MR B K, Wl R
REH BEHRIRARER EEZ MR R, BT
PLA2RFUMAR B &I T B, A RE € &R RIMNE
TP A IR P 2 ALY, T I A P U A5 A B i
UESEZ M R HTPLA2R LA ) R ABE
3.2 JAPLA2RIUIRIEN 5 3%

XF H1 PLA2R LA &5 & (G I 5 72— A 2R
Ji EFiE 2 (Western blot). BB G 2 W B 72 (ELISA)
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IR 4% 4. 9% ¢ Ye A& (indirect immune fluorescent,
IIF). FENGRAS I, ELISA 2 & &40 PLA2RJT
RO T . — Bk, 7 A Ak B9 ELIS ARl
FIEH, KA S B >14 UR/mLIFRAR 2 XN
PLA2RBHMENT, 20184F, LI%% L@ % 1134 IMN
B 3445 SMN i35 Fil 53 44 {d B X6 JE (14 1 375 40
PLA2RFUMA & AL, X bk T 45 40 1) ELISAKS
MITES TFRI X 5 . 76X 5t PLA2RBLAE X
IMINE R R RO (A DU, TIF PR R R 70.8%,
ELISARIBUERME N 67.3%, Z R85 Lo
IIF A1 ELISAK % PLA2R BUAA &5 5 1) — Stk N
91.15%. IIF7EME i3 PLA2RPUIA S & 5 ELISA
I 5E (P91 PLA2RILAR & 2 SR FH G RN 0.85,
i B7R, ELISAS IFEA ML RE, #RA
R AN e R A A

19834 14 YRS 7 1T N 1] 43 3 928 70 S S e 73 it
J7¥% (time resolved fluoroisnmunoassay, TRFIA)?**2 H
BB 2 T B S R e W, B bs E4
{2 Gt 3 FETASHIN o & 0] FH i R 76 2 4 (B )
B2 (Sm)TE AR, SR FH I 8] 23 ¢ el s AR K
FHEAEA T B AR R e e . AT AR
ELISAFIIIF, TRFIA ) & 805 5 s, e e 54y, kil
YA R AT LUK EITE ) 17K, Hotn] LT 248 bR 1A
Mo TREIAK I ()34 S 2L 5 ELISAJSLL, # B2
e, TR PR DU AR R RS Aok = oy
PHARFIAEAS . SHTPLA2RBUA RIS I 5, MIEFEA
HAEETF Z AR R M E AR A, R FEARAEA
FI1S S e 4> B2, TRFIAHH R R A
Wi, Peitharve, MR — RIIRNE T 5%
JERE KNI, RV BR 1 s T4, tb4h, TRFIA
I FH B4 22 76 2 TR e AR AR K, SO

RS 7> B A TN 5, AL A EA i
RENEIA B = S L o

20174F , HUANG%E P26 TRFIAKS I 7 2 T 4%
PLA2RHUARL A IgG(anti-PLA2R-IgG) AN , & X T
anti-PLA2R-IgG [ # Wi {E (cut-off value)y 199 ng/mL,
PLA2RIX /MR FRAGT IMNIZ Wt ) OB R 5 1 20 )
EF T 74%H1100%. 20194F, HUANGZE: P40 7t
PLA2RHUKER & IgG4(anti-PLA2R-IgG4)HEAT T K1,
Wi 1 iZ e bR BN E N 161.2 ng/mL, Kl st
FRE S 53 1 9 90%A11100%

4 PLA2RIJEFRAL

PLA2R Y H Fe il 2 A& SR B — 54, HARXS 73
#4180 kDa, 73 A MIAMER S« 5 6 23 R AR P 350
53 3 ER . AN 207, A5 A N-3i 3] C-3i i
NI R & £E [X 35 (cysteine-rich ricin domain,
CysR). 1/NIAY - 4% 4% 1 1 X 38 (fibronectin type 11
domain, FNII) Az 84~ I (1) C TR B4R A X 35 (C-type
lectin domains, CTLDs)®, {H#3F—$2)/&, PLA2R
FEA MNFFA BIbREY, EENERIZ ST (W0
e B, BAE. E RS ) A Re A I B,
HHL PLA2RGUARAE B I 1) & & i, fie B i H AR
R IMNPART I FE RS U, H A B M S g e, BT
B HEACEA 58 BT 0 20 B i PLA2R LAAR B IE R B0
PLA2RWIGRE L AT BE R AE T AR SSEFR Az . Mk
JgRg P AR A R, R R AR R TR R it o i
ERNNAE R AN M FER T —, TR
I PM2.SHISENT . TR, A2, PAETH AT
199422 T PLA2RAE N AR &S 1) & B B 2 B
e PM2.SIREHIT 70 mg/m?)a, BN 10 mg/m?,
MN [ R 7 2t 2 B K 14%20 . N AR X I e 5] 4t

CTLDs

KR INCTLD X384 H KRG R AL

The numbers represent eight sequential epitopes in series for the CTLD region.

[E2 PLA2RAYZEH[E
Fig.2 The structure diagram of PLA2R
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R PG , 7RIS H AR AL 7= A BT PLA2RBLIE, $1
PLA2RL A4 W] 6 5 A4 V08 B B8 B WE - 5 JIE XS 4t
PLA2RATUAAR 1 ey S50 P A5 15 B JE S8 A7 P ol P 5~
ATk, AT SFEBOREPLA2R H Hik ) 241, s
EFIThRE, el B EMN,

4.1 PLA2R#ERMARHIZ

KAOFE PN | — 241 PLA2RAG I B,
& PLA2RIIANFIRAL . A& P PLA2R PR
L VE NAEASHE1T Western blot, LA i PLA2R S5 #4 1
EF B ARAL. SIRLE TR, AP
PLA2RFLIAREAEHS 51 51 11 1] CysR-Fnll-CTLD 144 4
A 1% SZH6 HIBAERRIRCTLD 1 45 5 & IR, I3 o
(15T PLA2RFUAA HH I 1 ASBEFN AR A8 A7 i i) 5
Bo IbAh, 724 CysR-Fnll-CTLD 13X — 482 Fr BUAT:
RO AL 5| NGBS T B i AT YR, s )
FIPLA2RPUAA N B AN PLA2R H B ICi2 R 5, Toiz:
HHAE RS . Bk, CysR-Fnll-CTLD 1A A2
PLA2RH, AEW5 5 [ B HIPLA2RFURAS S 1tk 45 4 1 e
WG A

SEITZ-POLSKI& PE R J5 B 7i v, R IAE
CTLD1 M1 CTLD 745 ¥4 A [R] B A7 LEJHL 1 REXS $T
PLA2RYUMA =15 [ SRR AT, [FIR Atk B K32
T PLA2R“FAIY & B UL > RALY &, Z487E
H & S VR B RE R, HUA =R 1) B B ik, X
PUR — RGN AL SR, N AR
J& 253 F W AR AT S AR .

AT AR, IMNJE —Fh i J 800 i 547
THE & g% “F %95 7, ZHANGZS A PLA2R
i) CysR. CTLD1. CTLD72 B N FR A <1 3
RO, EFREATHEL 52 B G N ROA B 52 m
SUREATEA RS A S, ITTERALY & R
HR DWW RARL " X —RMY B
Rl 2 g Ui B G 1R A7 CysR. CTLDI
FCTLD7TMIM G, M e A R IR & 1 25
R

1E HONGEE BYFIHIT 7T H , Western blot4h 5 3% i
X CysR-CTLD3E AL & &4 S B[] PLA2R-Ab 1Al
%f CysR-CTLD 1AL 517 5B ) PLA2R-Ab2 X}
EATHTR B R AL A YA A RIRISEF T, Ab
FLSCFFPLA2R-A2E S0 11 F & P id (1) i 24 BT
A, WEl2 it CysR-CTLD1 £ A7 5 &4/& PLA2RY
FARIRARNL

4.2 PLA2RMERMNSIMNRIZERNXFR
FEIMNIF 95 R % g v, SEITZ-POLSKIZ] BAP1E:
B2, PLA2RIFRALIE % 5IMNE #1255 ) B A2
EAFE— BB R . 15 A A CysREAL™ A2 N & B,
BHBIGRRE R, R T KA B REMR. T4
TP FEBICTLD1 A S CTLD678I}, 534 (il R 16
WREA S BRI BT, B B ARA R R
F U T E(FE3). EIMNER I K H 2
TEPLA2REE H 731 B K& B0 2 K2 Hiikae
PUONHIR A CysR, 285 BEM R R —H&A BK
A2 X e N R AICTLDIMCTLD7, X 23 & 5|
AT 4y 7 B R R AL, BD IR 8. X FES
TN ARG F IR R ALY R 38 58 1 PR 1) 2 R 1,
T A 384 55 1 AR 1Y) 2 s B
SEITZ-POLSKI BA MSITEPEAG FI| 22 SR T
IMNFEFE R, Ay [ 0 2 2 s AR A, R BILAE
PLA2R &g AL T2 LRI, 584 2 Hh A 3841 (65.5%)
RAT R RS 8. ¥ U2 RS CTLD 15k
CTLD7Xt CysRA e itk . #4741 (CysR. CysR-
CTLDI.CysR-CTLD78{CysR-CTLD1-CTLD7)54F#4
PEG . 2 W CBERD ) B IR BRUIMLIE E & E Al
TERS (8] bV R, (HREBARE R gt , KI
CysREALH I FERT FAFRS B /NI BB R & & 5
b, oAl F A7 20 S5 A TR G )47 8 FH 2 1 R s o
S, XE MRS IFA . X —ZER
FJ HE A AR 50D DL SRR A it Ak g R4k [r) T
GG SO 71T A7 T R B ) 2 s Rl P e
20164F, SEITZ-POLSKIZ: P¥5%F MN i 4 [ i
TEREARMATIR &G RIL, 75 LA PLA2R VAL 1 &
FARN, CysRENL T S0 WA ™= A G P2 B2 SR
Z M ERERAN INE, KA EZECTLDIM
CTLD7. PfiJ5 SEITZ-POLSKI% s PLA2R A7
PRSI 5 B B R bR AT 0 LU 9T, RILPLA2RIT)
FALY FE [RIFE X MINYZ I 1 1915 A TR IR 80
20214F, RETH PE EA 544 PLA2RAH K
1) MIN BB 25 (1) L7 PR 1gG Al 1gG4, K IR IgG AN
1gG4PLIAR K5 PLA2R AL CysR. CTLDI1,
CTLDO78FF S PEAH I iX A& H T [gGAE 1 H St
&5 CysR. CTLDI1F1 CTLD678% fo7 7 ()4 J5i A7
Z [ HIZEAN )5 5, JE 2 CTLDIMCTLD6783 A -
M 5 2205 BRI e dE R AR R 1 1g G4 AT Al
i, 235k 64 H BTG YT, MNJRIE A B 55 22 fif (1)
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Renal podocyte Nephrotic syndrome
membrane thickening; worsens, and eventually
increase in transmittance; evolves into ESRD (end-stage
nephritis worsens renal disease)

Increased
protein in urine

PLA2R

H 7R /RCTLDIX M8 B R R SRR Ar e 3L ¥ 18 7 I €2 R R BIVR R s B0 7 SRR FE I N, BEAPLA2RZR AL MCysRY™ R FICTLD1, = AL
CTLDG6787 A MR, S5 ¥ PR &R 5 B AN 5, ' ME A MR &2, W R D RE 52 RS2, I PRAR LI R R A AL AN N B, S0 B i
AR 'E i (ESRD)

The numbers represent eight sequential epitopes in series for the CTLD region. The color of the three bars from light to dark indicates the increasing
severity of the disease, as the PLA2R epitope expands from CysR to CTLD1, and when the epitope CTLD678 responds, the patient’s urine protein
content continues to increase, the renal podocyte membrane thickens, the function of the kidney is affected, and the clinical manifestations of nephrotic
syndrome continue to aggravate. What's more, it will evolve into ESRD (end-stage renal disease).

B3 RO MESEBTEEREXRE

Fig.3 Epitope spread versus disease severity

ZZ A A 1Y anti-PLA2R-1gG4 anti-CysR-IgG4. anti-
CTLD1-IgG4H anti-CTLD678-1gG4H A& /K - ) T [
FEPE 53 B R BRALIN34.36%, 6.665%. 2.115A113.4
.

X4 PLA2RIAAS L 75 A< B2 I A I A2 i PR B AT
AR B IMNH I, B IMN $TPLA2R
PUAR TR A W FEAS ek 2 BRI H 1, B
PLA2RZEALY & (B SR I, 72 I R 5 0% 25 b
BIRERTH . (B HT H AT PLA2RERALY JE AL
B AN BB, 6 AS [R] RAE (1 A4 IR AS B8 RV L (1)
IEFH, B LA BRI 78 A AT 98 DAHT PLA2RSLAR IR FiE
MR 5, B AR N IMN T FE AR U, [Rl A
ZHANGZEMI &3 i fa H, IMN [ PLA2RE AL
P BUATE R B A B S 0 PLA2R Ui, BT ARE
W E AT ATERE SR AL FE AR 2 AT, PR 4R AR AR
RSB A A

5 REERE
A6 IMIN 3 8 9T 5, — i T S 7E 42
iR 9 4 R — 6 3 R [ BT f) s R

WBIT, BIAnfE AR B R - RIKRER RGN
HFR S ATT R, PR S U0 A R A I
IS [ B 3 2R Dk i 97 72 KDIGO ST 45 B P i
FI7E IMN B35 1B /N ER JE i %6 (glomerular filtration
rate, GFR) N BB 3 S5 S AE fa S A i, A5 H 1)
PEAMHEIT R ImIK B A PR A IRITIMN
s B R T, BARE. THAMFE L
R S IR, [FIRERE RS IR B 2 MERE IR VR
SRR H B Hrp 25l B 2%, AR RIE
FAW BT ) 7 B3 5 B — 20 R A T

R AE SRR N v, ph T 28 2 R 52
FRBUBAEAS [R), A4 2 S X s A Ad FH —F R 5 4
HR YT 73, — NG, BRI S IR E
R, BCE R A B AR DA, el LI BT
PLAZRIUIAII & . Wi iR )T RORA W &, 11 5
BT F BT Y. ARX RS B KB RUETT,
AMIE VR T E, AR N B W R 2 A RKZ
WY SONE o P DGR SR B 08 A8 I PR A ST st e o G 0 1 37
AR T B R B AR AT R DI I o A, A
kA& 1697 77 20, SRR S 32 5 Im K12 T I KS
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BT, ek o5 AN a0 B2 1) A ERRIURS 1 E

MEE— U %% PLA2RPUAA i Bo AP 4R, BIBLEE!
o A TR IV 470 VA R0 B8 1 35 ) R A F 92, %1 PLA2R
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