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Effects of bone marrow mesenchymal stem cells on nephrin expression in the kidney of

adriamycin-induced nephritic rats
Dong Chen, Yang Huan-dan, Feng Bing-feng, Guan Feng-jun, Zhao Tong

Abstract

BACKGROUND: Numerous studies have addressed bone marrow mesenchymal stem cells (BMSCs) transplantation for treating
acute kidney injury, but few reports have concerned BMSCs transplantation for chronic kidney disease.

OBJECTIVE: To investigate the repair effects of BMSCs transplantation on podocytes of adriamycin-induced nephrotic rats via
abdominal aorta and effects on Nephrin mRNA expression in the kidney.

METHODS: BMSCs of Sprague Dawley rats were harvested, cultured and purified by whole bone marrow method + adherence
screening method, and then used for transplantation. The Sprague Dawley rats were randomly assigned to three groups: normal
group: normal Sprague Dawley rats, no intervention; model group: injection of adriamycin once into caudal vein 5 mg/kg +
infusion of saline 1 mL into abdominal aorta on the same day; BMSCs group: injection of adriamycin once into caudal vein

5 mg/kg + infusion of stem cells 1x107 into abdominal aorta on the same day, about 1 mL volume. Eight rats from each group
were collected at 7, 14 and 28 days following treatment. The cell membrane antigens were detected with flow cytometry analysis.
The urine protein was measured at 24 hours using sulfosalicylic acid-sodium sulfate turbidimetric method. Serum albumin and
blood fat were examined utilizing automatic biochemistry analyzer. The renal histological changes were observed under
transmission electron microscope and using hematoxylin-eosin staining. The expression of Nephrin mRNA in the kidney tissues
was measured using reverse transcription-polymerase chain reaction.

RESULTS AND CONCLUSION: Compared with normal group, rats in model group developed nephropathy characterized by
ascites, proteinuria, hypoalbuminemia, hypercholesteremia, and progressive renal injury. However, the symptoms in BMSCs
group were significantly ameliorated compared with model group. Nephrin mRNA expression in kidney was significantly
decreased in the model group compared with normal group (P < 0.05). Compared with model group, Nephrin mRNA expression
was increased in BMSCs group (P < 0.05). Results have suggested that BMSCs play a protective effect in ardriamycin-induced
nephrotic rats via increasing nephrin mRNA expression in kidney tissue.

Dong C, Yang HD, Feng BF, Guan FJ, Zhao T. Effects of bone marrow mesenchymal stem cells transplantation on nephrin
expression in the kidney of adriamycin-induced nepbhritic rats.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu.
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Figure 2 Antigen presentation positive rate of bone marrow
mesenchymal stem cells at passage 3 by flow cy-

tometry
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Figure 1 Morphological observation of the third passage of
bone marrow mesenchymal stem cells under an in-
verted microscope (x400)
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T BAP > 0.05), 14, 28KJRE A D,
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F 1 BARRITN L 24 h JRE A2
Table 1 24 h urinary protein changes at various time points in

each group (x£s, n=8, mg/d)
Group 7d 14d 28d
Normal 5.05+0.93 5.62+1.16 5.44+1.10
Model 14.03+1.71° 66.29+3.32° 161.24+4.54°
BMSCs 13.92+1.60% 25.82+1.95% 36.34+2.87%

BMSCs: bone marrow mesenchymal stem cells; °P < 0.05, vs. normal
group; °P < 0.05, vs. model group

AL AT AR B R, B R P
fiX, MUEF AL, Z5RfAREEE X (P < 0.05),
BMSCsifiyr4114~28 dfi e AMITE, FERLLIAH L,
A wEVEE (P <0.05), WK2.

2 SR R A S AR

Table 2 Serum albumin changes at various time points in each

group (xxs, n=8, g/L)
Group 7d 14 d 28d
Normal 39.81+1.54 36.35%£1.62 35.00+4.30
Model 28.61+1.98% 25.30+1.12° 15.70+2.14°

BMSCs 29.04+2.82% 30.01+2.39% 28.06+1.64%°

BMSCs: bone marrow mesenchymal stem cells; °P < 0.05, vs. normal
group; °P < 0.05, vs. model group

AT I Sk L] P A I )5 7 ~28 i T, FINE
WAL, ZRA BEMRE (P < 0.05), BMSCsifA

5899



@2 7& WWW.CRTER.Org

IR, R IEAT BTEE 5 A T nephrin 29520

SN R I R AG, AL, ERTRENE
(P <0.05), W#3.

#* 3 AN N ] S H EI R AR A

Table 3 Cholesterol value changes at various time points in

each group (x£s, n=8, mmol/L)
Group 7d 14d 28d
Normal 2.97+0.41 3.31+0.33 3.07+0.36
Model 6.50+0.16° 6.700.46° 8.34+0.287
BMSCs 6.31+0.22%° 5.50+0.37%° 5.16+0.67%°

BMSCs: bone marrow mesenchymal stem cells; °P < 0.05, vs. normal
group; °P < 0.05, vs. model group

B8 dRTBATRIBAR. JeHi A, B4 /NER
LB 7R, 1 H A RBMSCs A YT 4135 A LWtk et
Ao B R, IEWAVERIEW e 8. RILEE; B
B N BREE SR B e A N e R, AR IZ R
BMSCsifiyr 415 /MR A W] W g, DI 7 AL 58 fh
o, MIBURA LW R s, WIES, 4.

c: Bone marrow mesenchymal stem cells group

Figure 3 Hematoxylin-eosin staining results of nephridial tissue
of rats from each group at 28 d (x200)
3 FALKK 28 d FALZUIRAKE -T2 gL (.45 2R (% 200)

b: Model group, extensive
fusion of foot process, even
disappearance

a: Normal group, clear foot
process structure

4 TSN
c: Bone marrow mesenchymal stem cells group, partial fusion of
foot process

Figure 4 Electron microscope results of nephridial tissue of
rats from each group at 28 d (x10 000)
4 FUUKR 28 d FAIZE B 45 F(x10 000)

% 48 40 nephrin MRNA L B9 8208 . #% 2 4] nephrin
MRNARIE KB H I, 28 dif Ak, FE 447
lb, Z5H BEMEX(P <0.05). BMSCsiiir4114 d
nephrin mMRNAE AT+, 28 dI BT, AR A
b, ZRrAREEEXP<0.05), k4, K5,

F 4 FHAIRNE A nephrin mRNA #%F 214 & nephrin
/GAPDH
Table 4 Nephrin mRNA expression nephrin/GAPDH at various

time points in each group (xts, n=8)
Group 7d 14 d 28d
Normal 0.820+0.021 0.810+0.027 0.790+0.032
Model 0.650+0.056° 0.400+0.037° 0.210+0.027°
BMSCs 0.660+0.054° 0.720+0.040° 0.760+0.032"

BMSCs: bone marrow mesenchymal stem cells; °P < 0.05, vs. normal
group; °P < 0.05, vs. model group

BMSCs A7 4l

GAPDH
nephrin

Figure 5 2% agarose gel electrophoresis results of nephrin
mRNA
5 nephrin mMRNA 2% 5 IF B i i vk 45 5
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