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[ Abstract] Objective To observe the expression of uPA, tPA and PAI-1 in whole blood of rat membranous ne-
phropathy ( MN) models induced by cationic bovine serum albumin ( C-BSA) , and to explore the effect of fibrinolytic sys-
tem on podocyte apoptosis and pathological changes. To explore the possible preventive and therapeutic effects and the pos-
sible mechanisms of early prevention of fibrinolysis. Methods We developed a MN model with the modified Border meth-
od. At the end of the Ist, 2nd, 3th, and 4th week of immunization, respectively, the levels of whole blood uPA, tPA and
PAI-1 were determined by ELISA. The rat kidney tissues were examined by light microscopy and electron microscopy to i-
dentify the pathological changes. The expression levels of nephrin and WTI were detected with immumofluorescence staining
and their correlation was analyzed. Results Compared the treatment group with control group, the levels of whole blood
uPA, tPA and PAI-1 of the model group were decreased, while PAI-1 was elevated, showing a significant difference (P <
0.05). The degree of renal interstitial fibrosis was more serious. Correlation analysis showed that the whole blood tPA and
uPA levels were positively correlated with the changes of nephrin protein expression in the kidney tissue, while the whole
blood PAI-1 level was negatively correlated with the nephrin protein expression in the kidney tissue. Conclusions In the

process of MN development, the fibrinolytic system may have important significance for podocyte apoptosis. Determination
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of early phase of MN podocyte injury may be another therapy target for prevention of the disease development, and then pro-

vide new ideas for clinical research and drug development for MN.
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SOE X REZH B H WG IR KT VI 465 7 R 4550 sy A=
BEER K,
1.2.2 FAidE

FARRTEIEE 1.2.3 4 AL 4 HHH
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Tab.1 Comparison of serum levels of uPa, tPa, and PAI-1 in the rats

fah7 J#l ¥4 Hmal FHidl
Indexes Weeks Normal group Model group Intervention group
uPa 1 1. 13 0. 06 0.86 £0.04 " 1.05 £0.03
2 1. 14 £0. 08 0.71 £0.03 *# 1.06 £0. 04
3 1.07 £0. 02 0.62 £0.01 ** 1.01 £0. 06
4 1.03 £0.05 0.55 £0.01** 0.92 £0. 12
tPa 1 2.87 0. 12 2.58 +0.09 2.83 +0.21
2 2.67 +0. 11 2.36 £0.04 ** 2.62 +0.09
3 2.91 +0.07 1.92 +0.07 *# 2.81 =0.13
4 2.83 +0.16 1.70 +0.08 ** 2.61 0. 06
PAI-1 1 21.85+2. 14 22.69 £1.53 21.87 £3.13
2 20.64 +1.46 23.24 +1.08 “* 20.94 +1.47
3 20.69 +1.38 26.51 +1.14*# 21.74 £1.95
4 22.47 +0.42 29.62 +1.95** 22.83 +0.85

. HIEWAIAAL, P <0.05;* 5 T, P <0.05,

Note. Compared with the normal group, * P <0.05; Compared with the intervention group, *P <0. 05.
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Treatment group
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Fig.1 Pathological changes in the rat kidney tissues HE staining x 400
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IE#4H Control group

s NZE B4R IR R Masson Z4 €4, ( x400) \PASM 2 €5, ( x400) |
BT (20 000)
2 FHGRHIE S 2 W5
Note. Pathological changes of the rat kidneys. Masson staining,
x400; PASM staining, x400; Electron microscopy, x20 000.
Fig.2 Pathological observation of the kidney tissues
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uPA PAI-1 X547
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5B Nephrin 8 9B R IEME(r =
0.8264, P<0.05; r =0.8483, P <0.05) , 41l PAI-1 /K
5B nephrin HH RIS BB (r =
-0.8152, P <0.05), 4=Ifil. tPA F1 uPA PAI-1 /KF5
BFZHAY WT1 & ) 2= 3k 28 46 ) J6 B S A5 G (r, =
0.2372, r, =0.2531, r, =0.2483;%) P >0.05) ,
F2 4 RS M HL nephrin , WT1
MFIE(x +s,n =10)
Tab.2 Expression level of nephrin and

WT1 in the kidney tissues at the end of 4" week
415

Groups Nephrin WT1
1EH 41 Normal 12.35+3.78 25.45 +11.37
AR Model 5.62+2.03*% 22.60 +14. 16

T4 Intervention 12.06 +4.23 25.14 £6.25

TE BN IR AR, * P <0. 05 BSOS THIZIMILL, P <0.05,
Note. Compared with the normal group, * P <0.05; Compared with the
intervention group, *P <0.05.
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Model group Treatment group

-

3 4 JARPILE 2 nephrin \WT1 ARG HL

Fig.3 Expression of nephrin and WT1 in the kidney tissues at the end of 4" week
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KA RS ARG R A T
DURRTATHY , AR5 NG F 7K 48 78 MN AR R
31 FE 4 M1 T B /N ERAE AR I RS HIL TR

5 % % #

[ 1] WanglJ, Zhu P, Cui Z, et al. Clinical features and outcomes in
patients with membranous nephropathy and crescent formation
[J]. Medicine ( Baltimore) , 2015, 94(50) : €2294.

[ 2] Kunamneni A, Durvasula R. Streptokinase-A drug for thrombo-
Iytic therapy: a patent review [ J]. Recent Pat Cardiovasc Drug
Discov, 2014, 9(2) . 106 —121.

[ 3] oo R s R Bl AL A B e A0 PTG 10 B 11725 Vot S 1 Y
SCERWTFEL D], W YN BE A2, 2011 :15 - 17.

[ 4] Meyer-Schwesinger C, Meyer TN, Sievert H, et al. Ubiquitin C-
terminal hydrolase-L1 activity induces polyubiquitin accumulation
in podocytes and increases proteinuria in rat membranous ne-
phropathy [J]. Am J Pathol, 2011, 178(5) : 2044 -2057.

[ 5] Treweeke AT, Maskrey BH, Hickson K, et al. lodixanol has a
favourable fibrinolytic profile compared to iohexol in cardiac pa-
tients undergoing elective angiography: A double-blind, random-
ized, parallel group study [J]. PLoS One, 2016, 11 (1);
e0147196.

[ 6] PLOS ONE Staff. Correction: Endocytosed B2-microglobulin am-
yloid fibrils induce necrosis and apoptosis of rabbit synovial fibro-
blasts by disrupting endosomal/lysosomal membranes: A novel
mechanism on the cytotoxicity of amyloid fibrils [ J]. PLoS One,
2015, 0141631.

(7] e, (LW, Barte, 55 BIaE 3R B R BUE ek 2
Yl fg it S nephrin [ VEGF (933572840 [J]. M1 K224
(BE2ERR) , 2010, 41(3) : 458 —463.

[8] ZBKA, 298, AHE, 45, SO U8 PR 5 B o K SR
JEYIAE Nephrin  Podocin A1 CD2AP ik sEm [J]. &R
PR (R , 2012, 41(3) : 310 314,

[ 9] Sangkhathat S, Maneechay W, Chaiyapan W, et al. Association of
Wilms’ tumor 1 gene single-nucleotide polymorphism rs16754 with
colorectal cancer [J]. Mol Clin Oncol, 2015, 3(6) : 1401 —1405.

[10] Shimodaira S, Sano K, Hirabayashi K, et al. Dendritic cell-
based adjuvant vaccination targeting Wilms’ Tumor 1 in patients
with advanced colorectal cancer [ J]. Vaccines (Basel), 2015,
3(4). 1004 -1018.

[11] Tijima K, Someya T, Ito S, et al. Focal segmental glomeruloscle-
rosis in patients with complete deletion of one WT1 allele [ J].
Pediatrics, 2012, 129(6) : el621 -5.

(W BAHM] 2016-02-23





