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Diabetic nephropathy is one of the most important microvascular complications of diabetes, and is a significant
cause of end-stage renal disease. There is evidence that the mannose binding lectin (MBL) has become a common
development biomarker of diabetic nephropathy, and H-ficolin is also associated with the development of diabetic
nephropathy, but the relationship between MBL associated serine protease and diabetic nephropathy remains to
be further studied.

diabetic nephropathy; mannose binding lectin; H-ficolin; mannose binding lectin associated serine protease

W R 9 ' s A — b bR R 5 R RN ) RE ol AR 5] Ak matrix, ECM)id BEFL R | B /)N ER FE JEC 5 R 12 4 1

F 48 Pk R AT

P A JR B IS L Bl DR ™ JRE B /N ER AR L O U L SR TR MRS R

BRI 55 I R 22— o I 1/ 2 1 2 BB PR s AR B A AL Kimmelstiel-Wilson5 7 5 ' [] Jit 21 4E A6 A1
FL/ 300 1 BOBE PR s £8 5 AT R J Sk R, T b JEGEREA S BRI B R DR AR R AT 8
R B 2 R BT R RN N R i, 'I%‘/J\f*ﬂﬁﬂ$1_{$ﬂ:ﬁ%, EUNE £l
W 7 18 9 B TG 4 Al 41 36 T (extracellular MR , B R RN LA B o B DRI B A Ak

7= B (Date of reception): 2017-12-19
E{E1E#H (Corresponding author): ff#{44H, Email: hljxrj@qq.com
HE£TH (Foundation item): [E5 H kP H 4> (81670659) . This work was supported by the National Natural Science Foundation of China (81670659).



HERBlES & BEE ZAMABAR SN PR RGN IR i, 619

T EOIRAS, MAREER &, ZL4nfasRAE, /b
PRI AR AL, IR G, i J 3 AU A B
O ZE, IFAlRE B A IF IR E . b
PRI 9 1) 5 A e el B st AR R 28 L AR IR
SRR . RAERNAEZ T, BRIELZ AN, BEIR
i B I R R R SAMA RS, L HRR RS S
#E4E % (mannose-binding lectin, MBL)#MARE A %
IR A

1 BEREREHE

B R IR AR e RV e ol G B
MR = ke ez —, BRGRH0 TaR
MBL, ficolin-1, 2, 3FIJAEEE R 11(cl-115§
CL-K1)% n] 1 #2251 40 My =k 2 o IR il A=
FEU A H RN RN - £ T B 4 R S
P A o0 Bk T VR 3% Ab MB LM 56 22 48 R K
fitf-1(MBL-associated proteas, MASP-1), MASP-
2, C4, C2, C3., H¥MBLY Filid 5MASP-2
AR ESY, MASP-2E Z #iG 1k, WG 1k
M MASP-24% HE 2% B i 41 J o 1 e 4 i C4 FC2 0B
Cab2all C3fEALEET, C3%: AL K C3pE— 4
SLFRTE L CSH ARG, U5 Y B ny o 2 ] T f Ak 28
LR AR s TEAL U MASP-1AE B 2f# C3 7 4
C3b. M BLIE #MA S5 BE IR AR . — RAMAR LR &
REFEsiRR . BERRR . IMERZKER,
¥y B S W) 0y oK o il i —— I IR M 2 AW
(membrane attack complex, MAC) C5b~9, f#
S EC U B A

1.1 MBL 5#R% S

MBLZ— M EZ R =AM NEEH, J&C
RV B OB RV BE AR 2%, AE S R e ol T AR
. MBLE H M ZASTEMBL2IE N T 105 Y4 (0,
e, 4SBT gAY . MBLIDAE AU 45 it 5 54
Rk MBLAH G W 22 2 1R B B 45 5 8 L 2
EYEOEAMA R G™ 3 1 5 4 K R A i
O B IR A 8 A S 7 e Ok AR Y, R
I 41 6 9 T 4 R A O A T4 M i MBBL
KV EHE R B R A . Ostergaard "L B ¥
T 1D MR BT A= BN BB MBLEE IR B8 5, 5 % IR
ZHAR L, PR R/ B R s, REIMBLXT
BRI B R & AR AR . 55— Wi
Ik K I S b R & A T I B MB LK S K 7 B
2 AMBLJ5 il i MBLIY 1, 45 R W BHIR
515 5 kA R N IRPEMBLKSE I, T4 AMBL

(A2 3 B T, 3 BB PR R A I0LYE MB LK T
1R 2 IV MBLAE B3 i L AC 3 B[R] 22 K 5[]
I, FESTZE T B R K R BB rh . 5 R b
PRIG R BUAHEE, MBLZK -3 24, ik — 25
JESE T MBL-S5 4 PR 9 B 9 AH % o Saraheimo%[mﬁﬂ:
SER B SR AR PR B AR R R R AR
AT B L MBLK P, RIS 708 PR T s i
M3 MBLZK A5 A TH i o Hansen25 U f — 351 B W7
T4 R R s BRI B R MBLIK - 1 T s AN
AR IR S R rh i AR B PR o 2R R R
6 H . RMBLIZK V- B BE JR 9 8 B e & AR 323
50%, JFAELOAFEBEYS T JER I & TIKMBL R Ik
BE . TER R MR PR B, I3 MBL K- [A] A
AEEAEH, R IRE B R 8 RS AT )
AT PR 7o — TR 22 v i R PR o S R B
B 9 KB B A K 2R PR R S 2R 1 o 3 5l
T MBLIR B A G . MBL-SBE IR B 9% 1Y 56 R TR
TMBLEN LM, —TiFE TMBLEE N £ 54
e E G5 N B2 OB PR BB A R e Y
% R IHFIE Y % L GAFrs 180045017 55 T2DM AA
FERA 5, M, MBLKSEXFT1DMAIT2D M
PR3 B i A S B WA (A, MBLAG Bk E
TOUINBE PR B A KRR BUG T A bR
HEY.

1.2 FURIFEREER

21 Y i I Bk 4R (ficolins) & H A BEAE R AL G
PERY TR BT T, W RBERHER
waEPEAGRRT, S 5B ET . RIE
Fe A R . H T E A B NS 2 A e R A R
A FEL-ficolin, H-ficolinflm-ficolin (43 5B FR K
ficolin-2, 3f11). H-ficolinE[lficolin-3 -5 ## R % &
JRA K. Ostergaard % AT T K ik 184F AU HT A M
BE DML EEESY . 38 i BF S8R Bh BA 51 27 0491 8 12 Ik
VR bR B PR B AR R e O A
PRFN K AR 1 DRAE AR R 1Y 184F 1 & e, JF Il o
H-ficolinZK V-, &5 Ex. WL L&A .
ML . R 8 H HEME 2 (urinary microalbumin
excretion, UAE) ., W R R 6 N e 46 H-ficolin 7K 3
J&, SRR A EO B E A, H-ficolin/K - f
1o B DU o35 B8R A 2 A UAE K RS AL I U o A
I, H-ficolin/K 5 i F 4 H IR & B o Rt F 4R
1 PR A XU 568 ZUAH 5

1.3 MASPs
MASPstl 3 MASP-1, MASP-2, MASP-3,



620

I R i 2 i, 2018, 38(3)  http://Icbl.amegroups.com

MAP19, MAP44%5 , 5 MR EE I 2 Bk J2 b A
K E A FEMASP-1 HIMASP-2, MASP-1
B — Fh 5 % B A I 2 3t R R AR B 2 AR
EAE, AW . R YRS MRS R
T, e B B R R AT 2 &R R H
g 00 I R A DA 2T 4 B 1 RN R S Y o B
5 53 B R AT 4 25 I AFMIB (FPAFIFPB) 01 £ 4
B, KrarupZWIHFFE 2B . MASP-1 7] B K
FPB, {HASBEAEAS ] 017 4 24 1t ok B LR PA.,
Gy A AR S BRI RS AT H , MASP- 1L AR
i, (HRE B 32 300G 2F 4 8 1 ¢ B X 1 3 0 R 1
XIIT, GullaZs PO AIE I MASP- 1 A] 34075 % 1 %
156 R IO H ) IS W B T AT 4 R . BRI Y T
XIII(FXIIT), Jf fefE fb 28 Bk 2F 4t 8 1 2 o
Hess%[mﬁﬁﬁﬁfmz B IRMASP-14 S 44 E 1
TV A2 46 1 AR 1), {EMA SP- 1A B 32 38005 5
I 5L . BRI PN XTIDFITAFL, M i3 I MASP-1
T LT 2 B (I BE YUY S b R FEVEH . TAFIZF¥
05 9 3 ok 2 28R 2T 5 il D T R (e-PA) B £F
Vo JennyZEPPEN] . MASP-1MCIE B I . ¥
Wi AL T B 3 2 P O I TS LA . MASP-2R
L POTE £ 4 R R RN I PR X, fH REE
Y I i 5 ) 30 A 5 £F i 2R RN If IR T XTI
AR g BT, MASP-14E i 2F 48 2R 1B
A, 5 R I A P AR R A O R R 4 i e R AR
MBEe, JE52 M 2F 4k 8 4540 . P B 40 R Y 3 £k
A AR I IR T A I B A A Y e, i
WBE N 45 5 B P SE o 5 — R o e 3 )
F W MASP-1Z 5 B Il AL A9 JEMASP-1F1
MBLAEH bR/, HERUIBRARG RN
oA ) SE K, fEMASP-1/-3 3 DA I A
MBL A 1 /8 B = A0 8605 5 il A+ JE ik 8
WP R g PTHGE . 4 MASP-1REMS A S
N i 3 % i g DA O it A8 TP B .

EoE % B, AE W SO LA SE R
MASP-1 L3 ACE 34 i, {8 Zopk e i M Mk 2 B
H, MASP-1KFTRE, SEEXTMAML, O
JLASE BE 1 ik 25 B B MASP-2 7K F-#24%,  TiMASP-3
FIMAp44 4 Z [0 A 22 5 o 7R 2TBE R 835 1 BA
IR ST P kA RO LA SR I B MASP-2
KA B RRAR . S — s R Ak L
FEFE £ MASP-2 1 & Ik, FBIMASP-1H1
MASP-2W & S5EEMAH BEAER , 7E2kO . Mg
PR R T R AR AR AL . X S AR R 1 O o
RGEMWAE UL RS A, AT
ST .

B R g BB IV A T BEIR A, JEAEAE
22 IR AR A S o OB T EORE RS L A5 O
RAE W KA, bR BRI R R R R e
A BN T R E 2 — o BRI Bk
PR EEAE I 0 A F AR, R R A A
4. JennyZ5 Ui it LB 30 T1DM M L FI 4544
TIDM AL 545 1 4 3% T I A4 A1 48 bR g ot i 21 1)
MASP-1, MASP-2HIMASP-307KF-, KIMAETIDM
L5 BN 22 % 2 55 1 BEMASP-1 FIMASP-2 1 7K
SR I T A F R BRAL, TiTMASP-3FIMAp447K
XA Z A 225, MWl &
MBI MBL, MASP-1, MASP-27KFFt 445
A e BB JE AL 2= 1) > T MASP-1, MASP-2>%F
e B IE N, X AT B8 SR A R A i 4 I &
i 22 [8) 1 — A S B BV R 4 KR S
MASP-1, MASP-2/KFAHG, o35 il B 42 il mT
REARHKOE o 2 HEr Aok, B 0 R B A
FKMASP-1FIMASP-2/KFEHIF5E . B SIRMASP-1 4
MASP-27K Tt 5 AT GE 4278 T 1D MAMA 6 4 34 i,
EUBE PR 95 ' s FIOBE PR B s O A8 HAF I R R S
MASP-1, MASP-27K -1 7 i AH S AT 75 A6 3 — 20
PR

2 RERBESHMSEMHER

21 BREZRESETHELEEER

Hisano % PP 58 & B . MBLAJ 7 o S v 22
B R EFE U, JFRIkC3, C4, CSb-9%%h
AT, WHEERERMIESS T o o %5
B 9% 1) A AL

2.2 RERERE 1gA B

IgA ' J2 48 B /N ER R B IX LA Ig A Ig AT AR
Fo, RSP A G BR AR AR B NER RIBEIX
DUBURY B K M B /NBRo o Tg AR 5 B4 R 12
WA K. RoosPIRFSE L. B /NER R B IX MBL
o8, B M Tg A B 9 1 AR A MBLAH OC 22 24 12 8
fiffL-ficolinf1C4dViA, H 'S /NERMBLAFIL-ficolin
DORS R R A= . B /NBRAE b K W) R £F 4E LA
Ko RBEX Cadde A BHPEMIgA R i B H204E F
FETE R AR T R X C4dMITE# (2091 H28%,
85%), FRIEX C4dPli R ML T AL E /N kg i
R AR Z AN R T RE T B R ) TS Y
REE R ZEPY . 5IEw AME, 1gAS B & IR T
FMBLAK BT S, HS5HIEE. EAK.
f LR R B BRI AL L P R AN



HERBlES & BEE ZAMABAR SN PR RGN IR i,

621

Ji 3G 58 SFFR AR AE DG, BT BRI JC 2
Y IR MBLK - W 8 T 18 28 i 4, TR
MBLJZ PP Ig A B ik /™ B R B K 33 1 vl 5 19 A2 )
bR, Segarra-Medranof;"‘f:BG]Ej%ﬁﬁﬂ%?’if)rﬂ:
PRMBLFIC4d/K V- AT VE R Tg AT ik B /N Bk &R EEMBL
5 CaDPIRUEE I BUR . R i AEMbn &Y. itk
AL, BEAE 2R IR AR TR Lg A B 19 & o BIL i I IR a2F
JE R R AEEEAE, WigAE RIS YT AW S B
AL

2.3 REZRAESRBMEEXR

WAEME'E % (lupus nephritis, LN)J& R
AT N ER LB i A R R /N RS ) 4
50% 2547 1) Z2 G Pk 21 BEAR A 2B 3 ] OF R ORI PR B
%o MBLEEZ 0] {95 555 w5 16 o0 1 i RURS: 386
M B AS SLE S8 5 A I R R B . Perazzio® Pk
. SAGFEEMBEMBLELZ B FH A L, MBL
BeZ (ML KEART1 000 g/L) B8 % I LR
PR R (1128, 11128 v AL s v AL i 45 2 5
Tanha%hs]iEmMBLZ%g?&‘@%ﬁMBL@EE
HSLEE B NLNA X, ERIMEMBLAKY . &
Pt ds DNADLA ML 7 7K - 19 R 3 M B R /N s
B A Bl MOB LA T AT A B T B0 .
B R 2 W IR R B & bR fE . Nisihara
2 OLSH 1o A 8 8 G K A R B e B B AR R R, Xt
ORI iR R = R = B (0 A NS W N YT
WA gE, a5 R R . Hod ol (82%)MBLIL
i, 741(63.6%) fen-2TL L, HHEBHZIH c5b-9UL
B, ERERIBERS S TLNJES 412845 1) &
A, DEIBEAE R B R IRIE TR B R &R AL Y
HEMEH.

3 HKiE

i LIk, AMA R GER R MBLAMA &R 12 15
18 P g i B TR A EE AR . AT B R
I MBLAM A i 42 5500 R PR 8 &, HAMA
I S B0 RS B 0 LA B R SE I SE AT R
FRITTE RS o W58 AN A A OB PR S 0 ) 00
P, A7 B T B 508 TR O A B9 K A= B A
S PR ' o B HE R o W PR R O R0 T S
L M R A, RSO PR O I AR
A5 M B O R AT 4R 5 B O LA R A R R
B 243K B B RE PR O R US| R R
i i) F A

S5 3k

10.

11.

12.

13.

14.

15.

16.

Thomas MC, Brownlee M, Susztak K, et al. Diabetic kidney disease[J].
Nat Rev Dis Primers, 2015, 1: 15018.

Ponchiardi C, Mauer M, Najafian B. Temporal profile of diabetic
nephropathy pathologic changes|[ J]. Curr Diab Rep, 2013, 13(4): 592-599.
Dommett RM, Klein N, Turner MW. Mannose-binding lectin in innate
immunity: past, present and future[ J]. Tissue Antigens, 2006, 68(3):
193-209.

Endo Y, Matsushita M, Fujita T. The role of ficolins in the lectin
pathway of innate immunity[ J]. Int J Biochem Cell Biol, 2011, 43(5):
70S5-712.

Ma Y], Skjoedt MO, Garred P. Collectin-11/MASP complex formation
triggers activation of the lectin complement pathway--the fifth lectin
pathway initiation complex[ J]. J Innate Immun, 2013, 5(3): 242-250.
Garred P, Borregaard N. The ficolins[ J]. ] Innate Immun, 2010, 2(1): 1-2.
Thiel S, Vorup-Jensen T, Stover CM, et al. A second serine protease
associated with mannan-binding lectin that activates complement[J].
Nature, 1997, 386(6624): 506-510.

Degn SE, Thiel S. Humoral pattern recognition and the complement
system[ J]. Scand J Immunol, 2013, 78(2): 181-193.

Wang M, Zhang Y, Chen Y, et al. Mannan-binding lectin regulates
dendritic cell maturation and cytokine production induced by
lipopolysaccharide[ J]. BMC Immunol, 2011, 12: 1.

Nauta AJ, Raaschou-Jensen N, Roos A, et al. Mannose-binding lectin
engagement with late apoptotic and necrotic cells[ J]. Eur ] Immunol,
2003, 33(10): 2853-2863.

Ostergaard J, Thiel S, Gadjeva M, et al. Mannose-binding lectin
deficiency attenuates renal changes in a streptozotocin-induced model
of type 1 diabetes in mice[ J]. Diabetologia, 2007, S0(7): 1541-1549.
Ostergaard JA, Bjerre M, Dagnaes-Hansen F, et al. Diabetes-induced
changes in mannan-binding lectin levels and complement activation in
a mouse model of type 1 diabetes[J]. Scand J Immunol, 2013, 77(3):
187-194.

Saraheimo M, Forsblom C, Hansen TK, et al. Increased levels of
mannan-binding lectin in type 1 diabetic patients with incipient and
overt nephropathy[ J]. Diabetologia, 2005, 48(1): 198-202.

Hansen TK, Forsblom C, Saraheimo M, et al. Association between
mannose-binding lectin, high-sensitivity C-reactive protein and
the progression of diabetic nephropathy in type 1 diabetes[]J].
Diabetologia, 2010, 53(7): 1517-1524.

Zhao SQ, Hu Z. Mannose-binding lectin and diabetic nephropathy in
type 1 diabetes[J].] Clin Lab Anal, 2016, 30(4): 345-350.

Zhang N, Zhuang M, Ma A, et al. Association of levels of mannose-

binding lectin and the MBL2 gene with type 2 diabetes and diabetic



622

I R i 2 i, 2018, 38(3)  http://Icbl.amegroups.com

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

nephropathy[ J]. PLoS One, 2013, 8(12): e83059.

Ostergaard JA, Thiel S, Hovind P, et al. Association of the pattern
recognition molecule H-ficolin with incident microalbuminuria in an
inception cohort of newly diagnosed type 1 diabetic patients: an 18-
year follow-up study([ J]. Diabetologia, 2014, $7(10): 2201-2207.
Dob¢ J, Harmat V, Beinrohr L, et al. MASP-1, a promiscuous
complement protease: structure of its catalytic region reveals the basis
of its broad specificity[ J]. ] Immunol, 2009, 183(2): 1207-1214.
Krarup A, Gulla KC, G4l P, et al. The action of MBL-associated serine
protease 1 (MASP1) on factor XIII and fibrinogen[J]. Biochim
Biophys Acta, 2008, 1784(9): 1294-1300.

Gulla KC, Gupta K, Krarup A, et al. Activation of mannan-binding
lectin-associated serine proteases leads to generation of a fibrin clot[J].
Immunology, 2010, 129(4): 482-495.

Hess K, Ajjan R, Phoenix F, et al. Effects of MASP-1 of the complement
system on activation of coagulation factors and plasma clot
formation[J]. PLoS One, 2012, 7(4): e35690.

Jenny L, Dobé J, Gél P, et al. MASP-1 Induced Clotting--The First
Model of Prothrombin Activation by MASP-1[J]. PLoS One, 2015,
10(12): e0144633.

Krarup A, Wallis R, Presanis JS, et al. Simultaneous activation of
complement and coagulation by MBL-associated serine protease 2[J].
PLoS One, 2007, 2(7): e623.

Megyeri M, Maké V, Beinrohr L, et al. Complement protease MASP-
1 activates human endothelial cells: PAR4 activation is a link between
complement and endothelial function[J]. J Immunol, 2009, 183(5):
3409-3416.

Takahashi K, Chang WC, Takahashi M, et al. Mannose-binding lectin
and its associated proteases (MASPs) mediate coagulation and its
deficiency is a risk factor in developing complications from infection,
including disseminated intravascular coagulation[ J]. Inmunobiology,
2011,216(1/2): 96-102.

La Bonte LR, Pavlov VI, Tan YS, et al. Mannose-binding lectin-
associated serine protease-1 is a significant contributor to coagulation
in a murine model of occlusive thrombosis[]J]. J Immunol, 2012,
188(2): 885-891.

Jenny L, Dob6 J, Gdl P, et al. MASP-1 of the complement system
promotes clotting via prothrombin activation[J]. Mol Immunol, 2015,
65(2): 398-405.

Frauenknecht V, Thiel S, Storm L, et al. Plasma levels of mannan-
binding lectin (MBL)-associated serine proteases (MASPs) and MBL-
associated protein in cardio- and cerebrovascular diseases[ J]. Clin Exp
Immunol, 2013, 173(1): 112-120.

Mellbin LG, Bjerre M, Thiel S, et al. Complement activation and prognosis
in patients with type 2 diabetes and myocardial infarction: a report from the
DIGAMI 2 trial[ J]. Diabetes Care, 2012, 35(4): 911-917.

30.

31.

32.

33.

34.

3S.

36.

37.

38.

39.

40.

Zhang M, Hou Y]J, Cavusoglu E, et al. MASP-2 activation is involved in
ischemia-related necrotic myocardial injury in humans| J]. Int J Cardiol,
2013, 166(2): 499-504.

Jenny L, Ajjan R, King R, et al. Plasma levels of mannan-binding lectin-
associated serine proteases MASP-1 and MASP-2 are elevated in type
1 diabetes and correlate with glycaemic control[ J]. Clin Exp Immunol,
2015, 180(2): 227-232.

Hisano S, Matsushita M, Fujita T, et al. Activation of the lectin
complement pathway in Henoch-Schénlein purpura nephritis[J]. Am J
Kidney Dis, 2005, 45(2): 295-302.

Roos A, Rastaldi MP, Calvaresi N, et al. Glomerular activation of the lectin
pathway of complement in IgA nephropathy is associated with more severe
renal disease[ J]. J Am Soc Nephrol, 2006, 17(6): 1724-1734.

Maeng YI, Kim MK, Park JB, et al. Glomerular and tubular C4d
depositions in IgA nephropathy: relations with histopathology and with
albuminuria[ J]. Int J Clin Exp Pathol, 2013, 6(5): 904-910.

Liu LL, Jiang Y, Wang LN, et al. Urinary mannose-binding lectin is a
biomarker for predicting the progression of immunoglobulin (Ig)A
nephropathy[ J]. Clin Exp Immunol, 2012, 169(2): 148-1S5.
Segarra-Medrano A, Carnicer-Caceres C, Valtierra-Carmeno N, et al.
Study of the variables associated with local complement activation in
IgA nephropathy[ J]. Nefrologia, 2017, 37(3): 320-329.

Perazzio SF, Silva NP, Carneiro-Sampaio M, et al. Mild and moderate
Mannose Binding Lectin deficiency are associated with systemic lupus
erythematosus and lupus nephritis in Brazilian patients[J]. Rev Bras
Reumatol Engl Ed, 2016, 56(3): 220-227.

Tanha N, Troelsen L, From HM, et al. MBL2 gene variants coding for
mannose-binding lectin deficiency are associated with increased risk
of nephritis in Danish patients with systemic lupus erythematosus[ J].
Lupus, 2014, 23(11): 1105-1111.

Cai Y, Zhang W, Xiong S. Mannose-binding lectin blunts macrophage
polarization and ameliorates lupus nephritis[ J]. PLoS One, 2013, 8(4):
e6246S.

Nisihara RM, Magrini F, Mocelin V, et al. Deposition of the lectin
pathway of complement in renal biopsies of lupus nephritis patients[J].

Hum Immunol, 2013, 74(8): 907-910.

A5 BEH, XGRS ERIE, B2, ZEA, .

H

i85 45 5 O 2 B AR 3 AR T RO B 19 A S A 1)

FEHEIE]]. IR S 344, 2018, 38(3): 618-622. doi: 10.3978/
jissn.2095-6959.2018.03.026

Cite this article as: CHEN Chunlei, LIU Xiaogang, YU Chengyuan,
LIANG Hui, YUAN Fucai, XIE Rujuan. Research progress on the
relationship between mannose binding lectin complement pathway and
diabetic nephropathy( J]. Journal of Clinical and Pathological Research,
2018, 38(3): 618-622. doi: 10.3978 /j.issn.2095-6959.2018.03.026



