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TRV C3aR @K E DN HI{EM, T @IHL7E DN
KA RESFEP BB X, AT T ASER
HEIF ] DN &35 B 4141 C3aR 1 C3a [ R 1A 1
W, FFEE A AT % SCHR R AR Ah i i R R B T, X
C3a/C3aR MEHIHILIE DN H s BE & SCIAT T 3R 1)

1 MR57E

1.1 ROLEERSHE

AHIE 78 A4 2009 ~2014 45 7F 75 5 ZE X R 5
SR B B R B B 9 48 B TR R UE S 2 2 DN Y
WFI3L 70 6. BT AT 1 AF A TS AR UG T 2
RUBE R bR, BB iR AF S DN 2 Wibs i,
FEHERR I A FLAR Y E s . AR 28 A IR S B
AU R B & E R A4 (microalbuminuria stage
group, MG). ¥ & H IR ] 4 (proteinuria stage
group, PG)F1'E I i A 4= #] 41 (renal insufficiency
stage group, RIG). HH MG EFHFEIG IR FARI

R H B E IR (30 mg <24 h JR H & AR <
300 mg), B ZH S FE 2 AR I B B P 1 R
Pk AV NERER IR, /N BN ) R A5 R
JE (18] J5f £F 44k FUNE EHVF > R KT 2 40): PG
BH 24 h JR BB B HEM =300 mg, [F B AR 4
MDRD 2 = fli 5 1) 5 /N 3k 38 1T % (estimated
glomerular filtration rate, e¢GFR)=60 ml/(min-1.73 m?));
1M RIG &2 Bl 2 H AR BT A DN & 148, RILK
¥ 1y g A 4> (eGFR< 60 ml/(min -1.73 m?)). 13 #i
(7 5 6 &, “FHIER NG1£13) ) R H S i 24T
B W) i S5 3 10 55 1E R B AH VR D B L AU
M. TR RN LR A SLIG T A 8 NS
3% B k% #E A Helsinki 5 5 #5 #E (declaration of
Helsinki), J48 5 5 % X /1 5B BEBEAC BEZS 7 24t
HE(E FE L E 5 2013GII-100). FT A & 5 & 5115 [
. R 1FIRKE S DN B 11 R % H 45 br
T

Table 1 Clinical and pathological variables of participating patients

Parameters Microalbuminuria stage group Proteinuria stage group Renal insufficiency stage group
N 19 19 32
Age/years 53(45~58) 52(45~62) 54(49~62)
Duration of diabetes mellitus/months 60(36~80) 96(36~180) 132(84~189)"
Male/female 9/10 8/11 17/15
Body mass index 24.4+3.5 25.5+¢2.9 25.7+2.9
Fasting blood glucose/(mmol+L™") 7.0(6.4~17.6) 7.1(5.6~17.9) 6.9(5.5~8.4)
Postprandial blood glucose/(mmol+L™") 10.3(9.5~13.0) 10.5(9.1-12.4) 11.9(10.7~13.5)
Glycated hemoglobin/% 7.7£13 7.6+1.2 7.4+1.3
Glycated hemoglobin (mmol/mol) 60.3+14.0 59.9+13.5 57.3+£14.6

Serum creatinine/(wmol* L")
Serum albumin/(g*L™")

58.3(53.9~76.9)
44.4(42.9~47.1)

Serum urea nitrogen/(mg*L™") 136(115~166)
Hemoglobin/(g*L™") 134.2+19.8
Serum cholesterol/(mmol L") 4.1(3.8~5.3)
Serum triglyceride/(mmol+L"") 1.5(1.0~1.9)
Urine RBP/(mg*L™") 0.3(0.1~0.5)
Urine NAG (U+g™) 14.9(8.5~24.3)
Proteinuria (g*24'h™) 0.3(0.2~0.4)

e-GFR (ml/min™-1.73"'m?)
systolic blood pressure/mm Hg
diastolic blood pressure/mm Hg
Hypertension N/(%)
Glomerular lesions

Class Il a N/(%)

107(100~118)
130(110~141)
80(70~85)
8(42.1%)

13 (68.4 %)

Class Il b N/(%) 421.1 %)
Class TT N/(%) 2 (10.5%)
Class IV N/(%) 0 (0%)

69.0(65.4~91.1)

37.2(30.2~39.9)"

143.7(122.7~203.3)"
34.0(28.7~38.6)"

156(126~202) 271(229~379)"#
120.4+16.6" 108.8+14.6™
5.3(3.9~6.8) 5.9(4.4~6.4)"
2.1(1.2~3.2) 1.9(1.2~3.2)
0.6(0.2~2.8)" 4.2(1.6~15.3)"

36.4(19.1~48.8)"

34.7(21.4~49.6)"

1.3(0.8~4.5)" 2.9(2.3~5.0)"
85(74~107) 38(29~48)"#
138(130~150) 140(130~156)
80(76~~90) 84(79~90)
17 (89.5%) 30 (93.8%)
2(10.5%) 0 (0%)
5 (26.3%) 9 (28.1%)
11 (57.9%) 18 (56.3%)
1(5.3%) 5 (15.6%)
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Parameters

Microalbuminuria stage group

Proteinuria stage group Renal insufficiency stage group

Interstitial lesions(score)

fibrosis and tubular atrophy

Score=1 N(%) 15(78.9%)
Score=2 N(%) 4(21.1%)
Score=3 N(%) 0(0.0%)
interstitial inflammation
Score=0 N(%) 3(15.8%)
Score=1 N(%) 15(78.9%)
Score=2 N(%) 1(5.3%)
Vascular lesions (score)
arteriolar hyalinosis
Score=0 N(%) 2(10.5%)
Score=1 N(%) 9(47.4%)
Score=2 N(%) 8(42.1%)
arteriosclerosi
Score=0 N(%) 3(15.8%)
Score=1 N(%) 14(73.7%)
Score=2 N(%) 2(10.5%)

6(31.6%) 3(9.3%)
13(68.4%) 16(50.0%)
0(0.0%) 13(40.6%)
0(0.0%) 0(0.0%)
16(84.2%) 13(40.6%)
3(15.8%) 19(59.4%)
0(0%) 0(0%)
6(31.6%) 5(15.6%)
13(68.4%) 27(84.4%)
1(5.3%) 0(0.0%)
8(42.1%) 10(31.3%)
10(52.6%) 22(68.7%)

Data are presented as mean + SD for continuous variables with normal distribution, median (interquartile range) for continuous variables without

normal distribution and absolute value and percentage for frequency of categorical variables. *P < 0.05, **P < 0.01 s microalbuminuria stage

group; “P < 0.05, P < 0.01 vs proteinuria stage group.

1.2 BREARFESRZE

Z: [ Tervaert S5 48 1 TR0 A7 B8 (1) B
INERAIINE TR R A G U AT VR4, RN
B /INER #5347 VF 7 (glomerular injury score, GIS). [d]
o £F 2 Ak AN /N B 25 4 1F 47 (interstitial fibrosis and
tubular atrophy score, IFTAS). #R#E HE 4% i %
i 2 L) T 25 5 4R mORE /N8 () 5T 28 hE 40 B AT 1
., V)R BENLEEUR BTIX ) 10 AN IX 38, THE
P30 20 0 0 A R DX 3 PN ) N A R T 5 X T
N, TR R . AR 2 4 Ak F A BN
PAS Ge i s T ECREAS N ER I R 4. 5K
VIR BEHLEE 10 N IR RLEVIRNER, TH 8N ek
V35 R A A /N TR] SRR AR FR (relative tubular
interstitial volume, RIV)FJMll &2 Okon 19244
ITTERAT . RER YT BEHLI R 10 /> J2 5T X X 45
() RIV, THESFIE. /NE R/ NE 85T AR B &
X H NIS Element BR3.4 software () H Nikon A #])
HAT.
1.3 BHLA C3aR REAUREHE

B2 C3aR e AL Ge i w R AT,
Ji ) %3N C3aR $i4AW H Santa Cruz 2w, f#
FHIAE 12200 FikE.

1.4 BEL ClarBRALCRFEEDNAE

PR BT AT . MR R R ALK
PR & 10%8 A4 ESEM 1 hE, S50RITA
C3a/C3a des Arg JiiR (W H Abcam &), I AE
150 #R) =R E 4h. PBS¥ 3K, 5 FITC
Frid i i/ B IgG LR H 45 min. PBS ¥t 3
e, UL DAPL X Y] g k% adb AT 4« . PBS 784>
Ve e, BRAEBOCLRERME TS, RiE
C3a FfE R Ytk g, X C3a 78 B /NERANE Je
(B3 (KA T 2 VP4 0 4, BB PHPE
HE. 1y, HREMEER. 29, AHEHME
H. 345, ARGRMIHMES .
1.5 ME—¥FHFH WT1 REZER LT C3aR RiELH
e RMERE

% 5% FR I 8] 8 A W V) 0 R L K
DA e s R B iR AT PR . DL 10% /N4
MiEFATE MG, S5%RPA C3aR HiikCRIEF L,
fEFHEAE 12100 #iB)BEH 4 h. PBS % 3 K5,
5 HRP ##12 —Hi(W H Quanhui 2 7)) F 45 min.
2 PBS Velk)a, H/BRPIA WTI $iti&(l B LSBio
Awl, EHEAEL D10 MBI E 2 h. Y14 PBS
Ve 3 KJE, 5 FITC #ric M Rbi/ i 1gG kg E
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45 min. PBS ¥i¥k)E, VAHWMERE ., T906R
W TSRS . R, LA PBS BEEH
WA, L2 FR R % (diaminobenzidine) 3E AT {2
o, ANV HATIIORREL, B RERE T
PRSIk T
1.6 'S4 C3aR FEKEWMREHCEEESD
HwA%E

X H Image-pro Plus 6.0 # {:(Media Cybernetics
ONE AT . NE C3aR KT B AR AR 4y
¥ % ¥ (integral optical density, IOD)# 7~, /)NEk
C3aR /KL A AL G (s FE s . &) v BE AL
IEHCRE X 10 ANy FLEF AL 10 AN AL TE DTS /N

BRAy )00 /N R/ INER C3aR K-F.
1.7 ARBHRARKRERERFE

NEIHE R HPC & Saleem #3% AT, HAkE:
FRIT 5845 ROCHR18]3E17 .
1.8 RNA fZEUX RT-PCR

F|H Ambion 2 &) [ Trizol i 77 $& B 40 iy /=
RNA. #| A Takata 2 & ] PrimeScriptTM RT
Master Mix kit {7 G0 5 55 B cDNA. FIHEREA
A ] ) UltraSYBR Mixture &5 & # 1T R% 6 © &
PCR Z-#7. LA 18S RNA fENNZ. BT A5 ¥t
R 2 PR,

Table 2 The sequence of primers used in RT-PCR

Gene Primer sequence ( 5'—3") Size/bp
18S Forward: 5’ tttctcgattccgtgggtge 3’ 95
Reverse: 5’ agcatgccagagtctegttc 3’
C3aR Forward: 5’ tgaagccttcagctactgtctcag 3’ 348
Reverse: 5’ ggacaatgatggaggggatgag 3’
Synaptopodin Forward: 5’ cttacggcggtgacatctc 3’ 114
Reverse: 5’ acacctgagcctcgatee 3’
PCNA Forward: 5’ actaaaatgcgecggceaa 3’ 98
Reverse: 5’ ctttcteetggtttggtgctte 3’
ILK Forward: 5’ gcagcccgagtcecgaggata 3/ 95
Reverse: 5’ gegecgagteecctggattg 37
a-SMA Forward: 5’ gacaatggctctgggctctgtaa 3’ 194

Reverse: 5’ atgccatgttctatcgggtacttca 3’

1.9 S ERREEFNERRENES

IR 2 2= R A HE AT FE R AR 7= 1 B s 2
P BT A0 MR B R, A i R A
FIREP KA. X C3aR. synaptopodin Fl q-SMA
() 2 5T B I 43 A 4w RO VR AT, FEAS I AR I
T dHMRER AR 4 SDS TR VA M B i I HL VK A7
S E, LR R 7k R H 2 8 B I (Merck
Millipore 2~ 77 i) by B ENIEZE 5% e Wk HF P41
2h e 5—Pu(BHE RPN C3aR fiik(fE HRAE 1 :
1 000 #i%¥), L=EPTN synaptopodin A (fd FH i
111000 #E), RILA a-SMA HUAEHBAE 1 :
500 #iBE), /NEPLA GAPDH U4k (5 H HE 1
10 000 #i®¥) YT 4CTFHELHK, RAWHESE
BRI A B T EENE 1 h; 20
Verkfa, MR EE KOG TR AT R
1.10 AEBREEMDHAE

FIH M H Sigma-Aldrich 2 &) 1) % £+ B AR 1d 1

i ZE PR K BEAT 40 OB 28 (F-actin) G ta . HAAR R 4
T AKTHEIN B HPC 402 4%% B FEET
4°C[EE 30 min J5, 5% PHFRCH BB E R
J%F 40 min; PBS ¥elk/E, A% DAPI %, ¥k
Yo B DUH A R B RO R E RS T
MEE.
1.11 EHEBERERBEEED T

&I B 208 & P 4> M R B W - Fisher
Scientific 2 7 {4 24 L Transwell R G 1T, FEAR
TR T A KT Transwell 3% 5 F ) HPC 44
[N 2R EE S (PN SR R T o ey
1 mmol/L CaCl, 1 1 mmol/L MgCl, ] PBS ¥ ¥ 4H
e 2 ¥R, SRJGAE Transwell ) _EZ= AN 300 pl
MHEEFRE:, MEFEMA 1ml % 1 gL FITC-BSA
(M B Sigma-Aldrich) {35725, 37CH#E L h )5,
M B ZE IR 200 wl 85 7R 2 96 Lk, T
490 nm K AL M E XL, FimitE L= P
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FITC-BSA ¥ JE.
1.12 ARESRERAE DA E

T IERAT. BAAERE N AR T &Y
J E 1 HPC 4 2 4% % 5 H I 4°C [H € 30 min
Ji» LA 0.5% Triton X-100 4L ¥ 15 min, PL 10%/)\
AMEEE 1 h, TG 7205 RPT A C3aR Pk
(1 :100). I2EH0 N synaptopodin Fi4& (1 : 100) A
BN a-SMA k(1 : 50)5E 2 h. £ PBS ¥k
i, M5 HS Cy3 brid Bl 2E 5% 1gG(— iR
Fa R BRI 2 1gG(— PN L 2E R ) I E
30 min. % PBS ¥tk A1 DAPI X 41 i 1% i3k 47 42 €4
Ja, B RAIFEBOCLRERME T L.
113 FiITFRWAE

KH SPSS 19.0 A AT g1t A, IR
()32 2 B R A B AR HE 22 (x + )R AL IE] B
K R KT 20 M A LSD K5, 3R IE 75 20 A7 1)
Fm LA A B (0 4 (a1 BE )R o s A LECR A AES
053 # A1 Mann-Whitney £ 56 . XUAF & 45 9% K A
Spearman AHIC 7 #r: 2 N 70 MR H 2 o 4t 1]
AR, 55 SRR IR A ¢ R E(95% R A5 X [H]).
g it 2R I 5 R A 36 . P < 0.05 Ko 2
FHGITFE L.

2 & B

2.1 C3aR EAREIRERE DN BEEBHLAP R
EEUERESBELARGRIEXE

WK 1a,b i, fEIEHEXTIEEHL, C3aR F
BRIETBE/NE LA, R/ NE R
IR/ INE AT B R IA 7K AR vy Stk
FE R I A2, C3aR 7E 1E 5 B /N ER i R Ik K
SPRRAR, FEFBRAT G 44k G o AR 3 40 B /N ER
%) FE 240 A B S b R b R 2 B AR 55 1Y) g
Yethy,

HIEH X BA4LAH L, C3aR 7F DN Hg B 44
i A B BN (E 1e~e). C3aR FRIEHINA
IF/NE, WULF/ANER. b, FRATH % 2
C3aR 7ER AL RIE. BAAKE, C3aR 1B/
ERVNER R IK B H — PR BE DN R g 17
B0 & A (B MG (B 1) #) PG(& 1d), i 2
RIG(E 1e)iZ i hiny. Hr C3aR 7E/MEHIRIA
S MR NE SRR R T G S A
MG E#, C3aR Ik 1 I 5 B0 T 5 kk 1) 2 4
/NE s TIREAE DN [ & (7E PG A RIG), B Z 1)
INEH IR ZE S, SRR, C3aR 7EHE &b

IR /NE = #RIE. £ DN 83 /MK, C3aR FHME
Yot E BT RN EE R D AR E . 6 E
— B HLY v 1) C3aR G A WT1 H %
Petion, DN EE/PNERHH) C3aR FZH WT1 FH
PEAN M (RY 2 40 i) pr& ik (B 1g, h). F7E MG &
o BT SR B L R A = R IA C3aR, T REAE
DN [k g (7E PG F1 RIG), B8 Ho A5l 1) 2 41 i = 3R
15 C3aR. /NEFI/NERH C3aR /K-FBE DN i &1
B0 0 B0 G A e 92 2H A 2 5 B 43 AT 4 R T IE S
(A 14, j).

BT XE BRSPS RER: DN EE /N
B C3aR /K5 [ i /NE B4 B2 BE (R FR br, B4
RIV(r=0.611, P<0.01). IFTAS(r=0.604, P<0.01)
DL Je /N8 Ta] J53 98 RE &2 T 4T B 40 5 (r=0.461, P <
0.01) B A B EAMGCH, h5 'y i hfe g
FIFEFR, HE eGFR (r=—-0.498, P <0.01)F1 M AL
KF(r=0.521, P<0.01)RFEMIE. /N C3aR /KF
5 RIV. IFTAS. eGFR Al i AILEF 7K - ) AH 5% P 78
HEBRAFRERE . M EREIRE . 5 A A=
Fe%. FEALIm 2R . o H v = e A A A AR
XL rl eV 28 R R S R BAA W3 v, HAHGR
#0(95%nI {5 X [H) AT P AE 33 /2 0.11(0.07~0.16),
P < 0.01; 0.629 (0.41 ~0.85), P < 0.01; 47.91
(20.84~74.98), P<0.01; -20.47(-31.41~-9.54),
P<0.01 F140.42(18.57~62.26), P<0.01.

DN fE# /NEk C3aR /KF 5 [ /ISR $5 4 72
Fa45, MG GIS(r=0.456, P<0.01)FIEEAS/NERIK)
TR H (r=-0.485, P<0.0D)EFEH<, Hy
eGFR (r=-0.285, P < 0.05)F1 [ ILEF /K (-=0.271,
P<0.05&FMK. /MR C3aR /KFH GIS. /MEK
S R A E . eGFR AL 7K 1 () FH 06 P 78 4
PREFEER. MRl SR, &S, AETE
K. BEAL I L0 AR KT I H I = I8 R I [ AR
WHI A RelR AR R R E IR A B, HAMHXR
£0(95%nI {5 X H) AT PAE 733 /2 0.29(0.14~0.44),
P<0.01; -193(-2.78~-1.08), P <0.01; -6.16
(-11.68~-0.64), P<0.05; 16.23(5.58~26.89), P
<0.01.

22 C3a7E DN BESHLAPMRETURES
BRI B9 K E

BT B I C3a HiARASGE FH T A B8 ) v 1) 4
PeHAL Lt TRATTRIH S 6 iR C3a 78 19
5 DN 3 (4 #l)E T MG, 5#&ET PG, 10
Bl )& T RIG) Al 8 il X JE 5 4 40 ) Rk 175 0 147
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Fig. 1 Results of immunohistochemistry showing that renal expression of C3aR increased
with the development of diabetic nephropathy

Sections of renal biopsies from 70 patients with diabetic nephropathy (including microalbuminuria stage group (MG, n=19), proteinuria stage group
(PG, n=19) and renal insufficiency stage group (RIG, n=32)) and 13 normal control participants (normal control group, NG) were used in the assay.
(a, b) Representative picture from the normal controls. (b) is the partial enlarged view of (a). (c) Representative picture from diabetic nephropathy
patients at microalbunminuria stage. (d) Representative picture from diabetic nephropathy patients at proteinuria stage. (¢) Representative picture from
diabetic nephropathy patients at renal insufficiency stage. (f) Negative control. (g, h) Results of immunohistochemical staining for C3aR (g) and
immunofluorescence staining for WT1 (h) on the same renal section showed that C3aR was mainly expressed by WT1 positive cells (namely podocytes)
in the glomerulus of DN patients. (i, j) Results of statistical analysis. *P < 0.05; **P < 0.01.

Torbr. A 8 BIXTRREHAF, RATAMERE A 100%. C3a FES34T DN EEH /MK RMEIX
X C3a FIBHPEYLh. SUbE R, 196 DN /NERFEJRIE ., 2 [ICFEEE, NEHFR . NERK
BEHH 16 BIF{ERE R C3a BHME G (K 2). JEE, DL /NE B R4 R, C3a 7E DN &g B4
C3a PR MG, PG I RIG 4514 50%- 80% W AI/K T S B0 HE — it o 2L 03 452 4% e P58 0 88 o v 44
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IS MRYE TR C3a FE/NER ) S

(@) (b)

© (d)

Fig. 2 Immunostaining for C3a increased in the renal
tissue of patients with diabetic nephropathy
(a) Negative control. (b) Normal controls. (¢, d) Representative pictures
of patients with diabetic nephropathy.

(@)
Ay C3aR By oar
bp ku i:
100 = |
400 70—‘
55— V.. —

300

(b) NG HG MG

C3a 200 nmol/L 1 wmol/L SB290157+100 nmol/L C3a

C3a 100 nmol/L

9 Fe (8 FBE (LA A 58 5 FE VT 43 e 7m ) R/ N BR 437
ivE4y 5 2 A % (r=0.679, P <0.01); /NE F/NE
BT C3a s O S/ANVE R i fabr, £
$& RIV(r=0.800, P < 0.01)F1 IFTAS(r=0.644, P <
0.01)) 2 EAH K.
2.3 C3aR iEHX S EINE S B AR 20T

C3aR Fll C3a 7£ DN & B A 2 HH ) RIA F
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Fig. 3 C3aR was expressed by HPC cells and activation of C3aR induced reorganization
of actin cytoskeleton in HPC cells cultured in high glucose condition
(a) Result of RT-PCR (A), Western blotting (B) and immunofluorescence (C) showed that C3aR was expressed by HPC cells. (b) Representative
pictures showing that compared with the normal control group (NG), treatment of HPC cells with high glucose (30 mm glucose; HG) or normal glucose

plus 25 mm mannitol condition (MG) for 24 h have no obvious influence in the cytoskeleton of HPC cells. Addition of C3a at a concentration of
100 nmol/L or 200 nmol/L for 30 min induced marked reorganization of the cytoskeleton in HPC cells cultured in high glucose condition and
pre-treatment of the cells with 1 pmol/L SB290157 (SB290157 was added for 30 min before the addition of C3a) prevent the C3a induced

reorganization of cytoskeleton in the cells.
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Fig. 4 Effects of activation of C3aR on the expression of synaptopodin and a-SMA

in HPC cells cultured in high glucose condition

Differentiated HPC cells were cultured in medium containing normal glucose (NG), high glucose (30 mm glucose, HG), normal glucose plus 25 mm

mannitol (MG) or high glucose plus 100 nmol/L C3a (C3a group). In the SB group, the cells were pretreated with 1 pmol/L SB290157 for 30 min and

then treated with high glucose plus 100 nmol/L C3a. Six, twelve and twenty-four hours later, total RNA was extracted from the cells and the mRNA

levels of synaptopodin and «-SMA were evaluated by quantitative RT-PCR. The protein levels of synaptopodin and o-SMA were determined by

Western blotting and immunofluorescence when the cells were treated as above for 24 h. (a) Results of RT-PCR (A), Western blotting (B-C) and

immunofluorescence (D) showed that activation of C3aR induced down-regulation of synaptopodin in HPC cells cultured in high glucose condition. (b)

Results of RT-PCR (A), Western blotting (B-C) and immunofluorescence (D) showed that activation of C3aR did not influence the expression of

a-SMA in the cells. *P < 0.05; **P <0.01.
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Fig. 5 Activation of C3aR increased the permeability of
the HPC monolayer to FITC-BSA in high glucose condition
Differentiated HPC cell monolayer cultured in a Transwell system was
treated with medium containing normal glucose (normal control group,
NG), high glucose (30 mm glucose; high glucose group, HG), normal
glucose plus 25 mm mannitol (mannitol control group, MG), or high
glucose plus 100 nmol/L C3a (C3a group, C3a). In the SB group, the
cells were pretreated with 1pmol/L SB290157 for 30 min and then
treated with high glucose plus 100 nmol/L C3a. Twenty-four hours later,
the permeability of HPC monolayer to FITC-BSA was analyzed and the
permeability level was represented by the level of FITC-BSA in the
upper chamber. **P < 0.01.
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Roles of Excessive C3aR Signaling in The Kidney Damage
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Abstract C3aR is the receptor for C3a. Emerging evidence suggested that C3aR signaling might be involved in
the pathogenesis of diabetic nephropathy (DN), but the exact significance and the underlying mechanisms are
unclear. In particular, most of the data thus far have been derived from experimental studies; no study has reported
the association of renal C3aR activation with the development of DN in DN patients. By using renal biopsy
specimen from patients at different pathological stages, the present study investigated the expression of C3a and
C3aR in the renal tissue of DN patients and associated them with the development of the disease. To determine the
effect of C3aR activation in podocytes in DN condition, podocytes cultured in medium with high glucose were
treated with C3a and the influences of C3aR activation in podocyte cytoskeleton, the expression of synaptopodin
and alpha smooth muscle actin, and the permeability of podocyte monolayer were examined. Compared with the
normal controls, renal expression of C3aR and C3a increased with the development of DN. C3aR was distributed
mainly in tubular epithelial cells and glomerular podocytes. C3aR level in tubules and glomerulus was closely
associated with the degree of tubular and glomerular damage, respectively. Activation of C3aR in podocytes
induced re-organization of the cytoskeleton, down-regulation of synaptopodin, and increased permeability of the
podocyte monolayer. The results indicated that a situation of excessive signaling through C3aR is present in the
kidney of DN patients, which might contribute to the progression of DN. In particular, probably through destroying
the podocyte characteristic cytoskeleton structure, decreasing the expression of podocyte specific molecules, and
increasing the permeability of podocyte, excessive C3aR signaling contributes to the damage of glomerular

podocytes.

Key words C3a, C3aR, diabetic nephropathy, podocyte, expression, pathological significance
DOI: 10.16476/j.pibb.2017.0217

* This work was supported by a grant from The National Natural Science Fundation of China (81370828).
**Corresponding author.

Tel: 86-25-80863792, E-mail: zzjjmm7713@ sina.com

Received: December 11,2017  Accepted: May 21, 2018


mailto:Tel:86-25-80863792,E-mail:zzjjmm7713@sina.com

