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The role of renal microvascular endothelial-mesenchymal transition in transplant renal
interstitial fibrosis formation

Wang Jun,Liu Xuzhong,Han Zhijian, Tao Jun,Lu Pei, Wu Bian, Wang Zijie, Yin Changjun, Tan Ruoyun™,Gu Min*

(Kidney Transplantation Center,Department of Urology ,the First Affiliated Hospital of NJMU ,Nanjing 210029,
China)

[Abstract] Objective; To explore the role and mechanism of human renal microvascular endothelial-mesenchymal transition
(EndMT) in transplant renal interstitial fibrosis formation. Methods ; Based on serum and renal allograft tissue samples from 25 cases
of chronic renal allograft dysfunction (CAD) patients and 25 normal renal tissue samples and serum, we observed the changes of
renal function and the degree of renal tubular atrophy,renal glomerular collapse and interstitial fibrosis by blood biochemical, periodic
acid-schiff staining (PAS) and Mason trichromatic staining assays. Using immunohistochemical and indirect immunofluorescence
double staining assays,we also detected the expression and distributions of vascular endothelial cell marker CD34 and myofibroblast
marker a-Smooth muscle actin (a-SMA),and transforming growth factor-B1 (TGF-B1) in renal tissue samples of the two groups.
Human umbilical vein endothelial cells(HUVECs) set as the object of study and stimulated by TGF-B1(5 ng/ml) respectively for 0~
72 h in vitro. Western blotting was used to observe the expression of CD34 and a-SMA. Results: Compared with the normal group,
serum creatinine levels in the CAD group increased significantly. The resulis of PAS and Masson staining showed that renal tubular

atrophy, glomerular collapse and interstitial fibrosis were more apparent in transplanted kidneys of the CAD group. Indirect
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immunofluorescence staining and immunohistochemical results showed that the positive stains of CD34 reduced,while the positive

expression of a-SMA and TGF-B1 increased significantly in the CAD group compared with the normal group. Indirect

immunofluorescence double staining showed that the double positive stains of CD34 and a-SMA could be found in the parts of

glomerular and interstitial microvascular endothelial cells in the CAD group. The results of Western blotting demonstrated that after

treatment with TGF-B1,the expression of CD34 reduced and a-SMA expression increased in an time-dependent mean in HUVECs as

compared with the normal group(P < 0.01). Conclusion; Human renal microvascular EndMT may be mediated by TGF-B1 and plays

an important role in transplant renal interstitial fibrosis formation.

[Key words] renal transplantation ; renal interstitial fibrosis ;microvascular endothelial cells; TGF-1
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Table 1 Demographic data and clinical characteristics of
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Figure 1 Morphological changes in kidney tissue of each group (x400)
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Figure 2 Immunchistochemical detection the infiltration of CD34 and «-SMA in kidney tissue(x400)
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Figure 4 Immunofluorescence of the signal of CD34 and «-SMA in kidney fissue of each group (x400)
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Figure 5 The expression of TGF-B1 in kidney tissne of each group
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Figure 6 Appraisal of original HUVECs by light microscope and immunofluorescence (x400)

son oyt sty - GERESI A ABETCIC SR TE B
e KF-A0 2 B 2 ) T2 e A AR B 22 (] 34 47-7F I
WHITEEER . AR T A E HL W
At CD34 Fl a-SMA By IK K A ARe s, 4558
TE CAD B LA B /INR B B A v il 4
N Bz 40 MO AR AR I CD34 63k B E AR, Tl

LT 240 bR S ) o-SMA 263k A S T E—25
& BRI G DR E Y 7, WSS BB /Nek
] JBT H 0 TR ML A P B A S 5 «-SMA T CD34
WE YL, K, FidFsTasR4ERTE CAD BEH
B (8] BT £F AL P AT B UM A EndMT 3842, HH
R R B 18] 2T AEAb TR B WA 6



55 34 355 9 1Y

2014 4F9 A RGN B R N 4BEEE 3 A e RS A 5 (B] BT 4RAb I B i Ve -1155-
§ By cpn34
Oh 6h 12h 24h 48h 72h o
X M o-SMA
cp34 - @ 311 i} 4
I #
G ORGSR 5 * #
a-SMA AT 2 %: .
: 1 # %
ey 5 "
B-actin S ww” g j
0

Oh 6 h 12h 24h 48h 72h

A:TGF-B1 Ab3XT HUVECs "' CD34 1 a-SMA 25 113835 5 Wi By S8 5 (1 BSR4 5 s B TGF-B1 AL BN HUVECs ' CD34 il a-SMA & 3

R L E

BT A R (CD34 B 5 0 h XTRLAAAL, "P < 0.05,n = 3;0-SMA B : 5 0 h xR, 'P < 0.05,n = 3),

&7 TGF-B1 4b¥EX} HUVECs H' CD34 Flla-SMA F K1 5200
Figure 7 The expression of CD34 and a-SMA in HUVECs after TGF-B1 induced

H AT CVAT TGF-B1 S A FH i 1 350 (] Jo 21 4
AN F 2 —, 7EIEH B 200 A e
TGF-B1 Kik, HEZN T E/INERE Nk, W5k
WY, 7E B /NERE 2 BRI SR AL #A TGEF-B1
W RIE, W TGF-B1 [ B ik v] 5 [ 44 Fh 4l 21
AN S 2T Y b K AR 0L T AR R A F I R B
TGF-B1 5 CAD M RAA BV A5TiE L
T ALY A T 0% T CAD éﬁ%ﬂﬁﬁéﬁ B 221
PR TGF-B1 FRIXENL , 45 RAUESE T7E CAD 41
B2 TCF-B1 MFRA B E T . A T H TGF-
B1 Fik 5B MUMAS EndMT 384 % A 2 1] 2 75 A
5%, B AL MoB A JLIF #2805 HUVEC,
AT IARANE R AR EE 5 105, ATGF-B1(5 ng/
mD)VER] 0~72 h, WCHE AN A T i B 1 B 5
55 R TGF-B1 P v 51 HUVEC FEFPEbrE
Yy CD34 K3k AR s PE Ty g /b, i) o
YRR o-SMA FRIKMZRHETHE NN, i R4
S TCF-B1 W 755 B LIl A5 P9 e 40
Az EndMT 304, S IMEERS AR B (8] B 2F b ol /e

Sz ARBFGRIFSEAE CAD B R 5 1) 2 4k
AZH LR AP FEAE B UM 4 EndMT 305, (5] I I3 52
TGF-B1 =2k T M N 2 40 e & A= EndMT, [A
B, ASHIEFE S AR B A4S P iz 40 T e A
TGF-B1 MA Tk A= R I 5 oAl i B ok WL AT 4
A, SE AR RSAL B (8] 2T AT I Pl B VR
fEX]F TGF-B1 76 N B fUi S EndMT JE i (1 9
FEHLHA Rt — 2B 5T, [FIR A ST e Ak K 7
PSS R VA B N PR R RN L 87 7 A7 e 7 e e A o |
T2 A RE AN T -1 Be Bl et 4 4 Ak K
S A e N B UM A EndMT JE R H 1R

A HE— I TRABETERA B L Py
40U EndMT FEHRITRHEEL (AR T S8 T2
WK TR ARSIV T AL ROTEA, 1L
PRI R IR AT AL AL AT
[Z53C k]

[1] LiC,Yang CW. The pathogenesis and treatment of chronic
allograft nephropathy [J]. Nat Rev Nephrol,2009,5 (9):
513-519

[2] Mas VR, Archer KJ,Scian M,et al. Molecular pathways
involved in loss of graft function in kidney transplant re-
cipients[J]. Expert Rev Mol Diagn,2010,10 (3):269-
284

[3] Strutz F. Pathogenesis of tubulointerstitial fibrosis in
chronic allograft dysfunction [J]. Clin Transplant,2009,
23(Suppl 21):26-32

[4] Cornaire E,Dubois-Xu YC,Rondeau E,et al. Interstitial
fibrosis in renal grafts:On the way to a better detection
[J]. Nephrol Ther,2010,6(6) :494-498

[5] Zeisberg EM,Tarnavski O,Zeisberg M, et al. Endothelial-
to-mesenchymal transition contributes to cardiac fibrosis
[J]. Nat Med,2007,13(8):952-961

[6] Zeisberg EM,Potenta S,Xie L,et al. Discovery of en-
dothelial to mesenchymal transition as a source for carci-
noma-associated fibroblasts [J]. Cancer Res,2007,67
(21):10123-10128

[7] Hashimoto N,Phan SH,Imaizumi K, et al. En dothelial-
mesenchymal transition in bleomycin-induced pulmonary
fibrosis[J]. Am ] Respir Cell Mol Biol,2010,43 (2):
161-172

[8] Sumioka T,lkeda K,Okada Y,et al. Inhibitory effect of
blocking TGF-beta/Smad signal on injury-induced fibro-
sis of corneal endothelium [J]. Mol Vi,2008,14 (3):



-1156- [EZI

PN

E 3B M
2014 4F9 A

E

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

2272-2281

Kitao A,Sato Y,Sawada-Kitamura S, et al. Endothelial to
mesenchymal transition via transforming growth factor-
betal/Smad activation is associated with portal venous
stenosis in idiopathic portal hypertension [J]. Ame J
Pathol , 2009, 175(2) :616-626

Potenta S,Zeisberg E,Kalluri R. The role of endothelial-
to-mesenchymal transition in cancer progression[J]. Br J
Cancer,2008,99(9) . 1375-1379

Zeisberg EM ,Potenta SE,Sugimoto H,et al. Fibroblasts in
kidney fibrosis emerge via endothelial-to-mesenchymal
transition[J]. JASN,2008,19(12).2282-2287

Barnes JL.,Glass WF. Renal interstitial fibrosis:a critical
evaluation of the origin of myofibroblasts[J]. Contri
Nephrol ,2011,169(1):73-93

Basile DP, Friedrich JL,Spahic J,et al. Impaired endothe-
lial proliferation and mesenchymal transition contribute to
vascular rarefaction following acute kidney injury[J]. Am J
Physiol Renal Physiol,2011,300(3);F721-33

Solez K, Colvin RB, Racusen LC,et al. Banff 07 classifi-
cation of renal allograft pathology:updates and future di-
rections[J]. Am J Transplant,2008,8(4):753-760
Waanders F,Rienstra H,Boer MW ,et al. Spironolactone
ameliorates transplant vasculopathy in renal chronic
transplant dysfunction in rats[J]. Am J Physiol Renal
Physiol ,2009,296(5) ; F1072-1079

Carrillo LM, Arciniegas E,Rojas H,et al. Immunolocal-

ization of endocan during the endothelial-mesenchymal

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

transition process[J]. EJH,2011,55(2):el3
Li J,Bertram JF. Review:Endothelial-myofibroblast tran-
sition,a new player in diabetic renal fibrosis [J]. Nephrology ,
2010,15(5):507-512
Liu Y. New insights into epithelial-mesenchymal transi-
tion in kidney fibrosis[J]. JASN,2010,21(2):212-222
van Meeteren LA, ten Dijke P. Regulation of endothelial
cell plasticity by TGF-beta [J]. Cell Tissue Research,
2012,347(1).177-186
Li Z,Jimenez SA. Protein kinase Cdelta and c-Abl kinase
are required for transforming growth factor beta induction
of endothelial-mesenchymal transition in vitro[ J]. Arthri-
tis Rheum,2011,63(8):2473-2483
Lee JG,Ko MK, Kay EP. Endothelial mesenchymal trans-
formation mediated by IL-1beta-induced FGF-2 in corneal
endothelial cells[J]. Exp Eye Res,2012, 95(1):35-39
Fleenor BS, Marshall KD,Rippe C,et al. Replicative ag-
ing induces endothelial to mesenchymal transition in hu-
man aortic endothelial cells:potential role of inflammation
[J]. J Vasc Res,2012,49(1).59-64
Li Z,Feng L,Wang CM, et al. Deletion of RBP-]J in adult
mice leads to the onset of aortic valve degenerative dis-
eases[J]. Mol Bio Rep,2012,39(4):3837-3845
Balachandran K,Alford PW,Wylie-Sears J,et al. Cyclic
strain induces dual-mode endothelial-mesenchymal trans-
formation of the cardiac valve[J]. Proc Nat Acad Sci US-
A,2011,108(50):19943-19948

(WFREH] 2014-04-07



