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(# ZE] B® HoPE#ER T8 T 40 (bone mesenchymal stem cells, BMSCs ) B& i %f BE I 75 3R 2 FE A% 11
( puromycin aminonucleoside , PAN) ' 455 & 52 2l 6 & 1E F A o Z4FLBR I 437 Nephrin 263K f52 0 , -y BMSCs %
HIRYT B 2R GRS SC IRk . A3k 45 HMEk Sprague-Dawley KBNS 3 4H, B4 15 Ho BERIA . K
PEIS 15T PAN(O. 15 mg/g) 3545 ; BMSCs 41 : PAN 3545 + BMSCs FEAH (AMIFSAB AT 28 Brdu dRicsER) s X HRZ A
TLUER, SEHEH 10 KRR, B BUPRAAT I bR B 2H 2 G 2 A A, S8 20 AR AG T ' JUE Bedu 3 P14 400 B 1)
ik, gk RT-PCR K& Western blot J5 LAl Nephrin Fik78 Mk, R HIARIA M B E AR L H HEH
WA B B T, A T2 R R MR G . SRR ZH oA, BMSCs 2H PR [ I JIEL [ W AV, o 1 285 1 10 7 e 2 2
GG UE, ZRAGRIFE (P <0.05) ; FuREdl b R, BMSCs 41 '8 41 2 rf vl U BH 44 41 i, A58 780 24 R % MR 4 oK
UL BRI ; 22 %8 i RT-PCR J Western blot {7 , #7U4] Nephrin A%t 15 f B0t FRAL I 2 T %, BMSCS 41 5 157
H B P, 22 R B G # L (P <0.05), 45if  BMSCs BAH XS PAN B K B2 R A& F — & ek,
Nephrin 3k A2 n] BEAEH b & 4% T1EH] . [ PEHAILAZE,2010,12(6) :483 —487 ]
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Bone mesenchymal stem cell transplantation repairs glomerular podocytes in rats
with puromycin aminonucleoside-induced nephrosis

YANG Huan-Dan, DONG Chen, GUAN Feng-Jun, GAO Li-Li, ZHAO Tong, FENG Bing-Feng. Department of Pediatrics,
Affiliated Hospital of Xuzhou Medical College, Xuzhou, Jiangsu 221000, China ( Dong C, Email :dc2260@ 163. com)

Abstract: Objective To investigate the effect of bone mesenchymal stem cell (BMSC) transplantation on repair of
glomerular podocytes and on the Nephrin expression in rats with puromycin aminonucleoside ( PAN)-induced nephrosis.
Methods Forty-five Sprague-Dawley rats were randomly divided into three groups (n =15 each): a nephrosis model
group that received a single intraperitoneal injection of PAN (0. 15 mg/g) ; a BMSC transplantation group that received a
single intraperitoneal injection of PAN (0. 15 mg/g) followed by BMSC transfusion; a control group that received a single
intraperitoneal injection of normal saline. Ten days after injection, the rats were sacrificed. The 24 hrs urinary protein
content and serum albumin and cholesterol levels were measured 24 hrs before sacrifice. Changes of glomerular podocytes
were observed under an electron microscope. Brdu labeled positive cells in kidneys were measured by immunohistochemical
technology. RT-PCR and Western blot were used to assess the expression of mRNA and protein of Nephrin. Results In
the nephrosis model group, urinary protein and blood cholesterol contents increased, plasma albumin content decreased
compared with those in the control group. Extensive fusion of podocyte foot processes was observed in the nephrosis model
group. The BMSC transplantation group had decreased urinary protein and blood cholesterol contents and increased plasma
albumin content compared with the nephrosis model group. Fusion of podocyte foot processes was also improved. Brdu
labeled positive cells were seen in kidneys in the BMSC transplantation group, but not in the nephrosis model and the control
groups. Nephrin mRNA and protein expression decreased significantly in the nephrosis model group compared with that in the
control group. The BMSC transplantation group had increased Nephrin mRNA and protein expression compared with the
nephrosis model group. Conclusions BMSCs can repair glomerular podocytes in PAN-induced nephrosis rats, and the
changes of Nephrin expression may be involved in the process. [ Chin J Contemp Pediatr, 2010, 12 (6) .483 —487 ]
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/N 728 B B 955 ( minimal change nephrotic syn-
drome , MCNS ) J& LB 255 fiE H i i WL PO g 2R
B R EHE E R e Hofe B A B im R o AR R K
PR PR 1 A 5 B /N IR OB 2ok R I 32 40 2% DD AR
SH L 2T R A 2 ) 2L B L Y /N R D 3 R
B 1) EE L Ry, A 2 R AR A R 4y e )E
P& B, Nephrin 5 Hrp e B3R —F, 1697 J7 T
HETS AR E R B BOBCR M Al g 259 £ B
T3 A8 Lt BRBR T 24 SRt , DA T 3002 % Ot
R WFFTFRM, 5 B ) 70 5T 4A i ( BMSCs ) £E—
SE AT AR B SR L T A T aiA
YT LM B T R N R B NV B 1 I AR A
{H BMSCs X1 ¥ 15 JIE 2 05 1936 97 1 F 4l b
RFFE R FH M 5 R 2 A% T ( puromycin aminonu-
eleoside , PAN ) I /E22 /s 15 0 5 R 961
AN SR BMSCs i A PAN 3 B BRI, #R3)
BMSCs % K BB R £ BT 7 1 ] BEVE AL

1 #RSH%

1.1 ##
M Sprague-Dawley (SD) K i, & & 90 ~

120 g, FHARMI S 2% g 52 56 2l oo B Al S0 0
WO P Y AL AT G Sh e B R e, T-DMEM
A /F I (Hyclone 24 7)), i 25 I /. Brdu, PAN
(Sigma 24\ ), FEGARIC /N BT B 5 R BT A
CD90 .CD45( AbD /4 7)), TRNzol-A " 2 RNA #ZH
W& — 2Pk RT-PCR R & (L KRR A A
PCR 5|¥y ( b9 3L R] 5 ) , Nephrin g 2
yEREDTIR 1eG (Abcam 24 H]) , GAPDH B 5 5 R HT 14
IgGUAb P A2 & W) POt hRic vt Si g =
Ffit,

1.2 BMSCs ByfEsptEFR (£ E R RIS

1.2.1 BMSCs #9hsh3a e fEREHENE SD
KB, 5 [ SAEFE , TCH AT IS XU B, B )
it , L-DMEM Y 5 52 1 6 45 S 4 5 Wi 2
PPYEW, 1 000 r /min .0 6 min, 37 B, A
12.5% JIGZF MLIE ) L-DMEM 35575 8220 ; 7 A R:
IR ,37°C 5% CO, FEiFRFah IR, JLIRKIRIK S,
FRIEA RS F7 1 20 1 3 5 3 % A 15 3700 00 5% T8
0.25% JRAFF AL 12 30, SN 3 RS, i =C40
KN CD45 ,CDOO [k, B 3 48 BMSCs #5111,
1.2.2 BMSCs #) 4k 9F 4798 % 3 {1 BMSCs &
80% Fili &5 I, A Brdu {ff H 2K B2y 10 wmol/L,,
WEOCIEF 48 h,0. 25% [T % i T IH Ak 5.0 PBS

VeV ML
1.3 zh4¥457 4% BMSCs #1&E

4 J U £ B BV SD KRR 45 H B HL A A 3
M, B4 15 o, BRI — PR IR I 1 5 PAN
(0.15 mg/g) FE /NS B g 7Y, I T 15 A
RIH IEH T AT 208 3 30 bk 3k B 2 ok b v 2 2
bk 0.5 mL, BMSCS 4. — WM I8 Jis v 4 PAN
(0. 15 mg/g) T /N A2 R B RGBT 3 8
BRI H EA T AR T &7 3 30 bk S sh bk ab i 1 x
10°4~/L BMSCs 4 i 29 0.5 mL, *ffR4. AT
L AE TR T 408 32 30 kG S h kA
0.5 mLAEFER K . FF A K B 3% TR B b, 45
TARUEDEL B B ROK, B H SRR 3 Bk
R LA B O, SE 5055 10 K AR FE K B B8 B
A, FRBbRA B4, — Iy I TG A, —
9y T e e AR I, 3R 0y B A — 80°C KA
F T PCR ,Western blot ;7 .
1.4 24 h REANERMEFEE

AEHE K BUHT B B 24 h PRARAS , SR T 5K %
PR -G ER AN LL ik I 7 24 h JRE H. M7 F 3 KR
I, 4= B 2l A A 43 A AR DU it 1 28 LA I e
Ak,
1.5 SEANENREHLR BMSCs 537

S HARD SR B — P U AT, AR
R, H LS /K 4k, 3% H,0, 30 min 35 A Py 5 1
i E AL B, B Z PR, A Brdu HT A R B
(W B 1:50)4°C i 7%, PBS whsk, i B ) R Ak
— ¥, B 5, N SABC 37°C 20 min, PBS iy,
DAB 8, 7K GBI B R R R T g .
1.6 %= RT-PCR

K FH Trizol {7 $& BUE Bz T RNA, BLAR Ty 7k
Z: L . Nephrin _E3i#5| 4 5'-AGCCTCTTGAC-
CATCGCTAA, F 84 5'-CCCAGTCAGCGTGAAG-
GTAG ., PCR ¥ 2t Jy 385 %% 5% 50°C 30 min ,PCR
WG KR 94°C 2 min AR 94°C 30 sec . 1B & 58°C
45 sec JEH165°C 1 min 27 AMFFF IR AEAH 65°C
10 min, GAPDH {ER NS M, 72 W) 28 1% B fig Wil ik
JREHLIK , B I A5 3 B R 8 WY BE A 4T BR, 1 5R
mRNA A%} & H : Nephrin mRNA W' B {¢/ GAPDH
WO REMH .
1.7 Western blot ;] Nephrin B[ Z{L

B 100 mg B H4VE 4 1| mL 2)%, Lorry 3
TN 5 10 v B, R A RV B AR &y buffer,
JKF 5 ming HU40 wL A0, LUK B, D) Washing-
buffer Bt & Hrff 5% Wi Uik Ed|E A 1 h, in—t,
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4CIB AP, I H N FITC ZE6FRiC R P = i
BEGIEE 1 h, Washing-buffer %3t 3 YKEFYK 5 min,
DEARIR T, 34l BEOAH, D HOR % . B KA
GAPDH /£ A& H B I], H&E H 5 GAPDH
FHECAG 2 FAXS 5,
1.8 itz 4ahiE

K FH SPSS 13.0 Bt it r g it A B, v A %
FBHE R FARE £ Wi 2E (v £ 5) FROR I AT 07 22 5%
PEREIN . J7 22 55 iF 2H 18] F R ] One-way ANOVA
K56, 7 22 /8 550 5% F Welch i %1 Brown-forsythe
o P<0.05 hESAGIFE L,

2 #R

2.1 K BMSCs iE#REE

TWRE AL K5 3 AR IR TR A5 b s — 2, 2 e i
IRBERSHRFES , Jy LT dE A0 AE o 3 2K 20 A &%
SRR A0S — PR AT, TA) 3 5T T 40 i ) 2R AR
CD90 3A B , 36 1140 M 1Y) R T A 2 CD4S 33k
B
2.2 HYR—MER

S AR BRI K RIS S s B R

SEVERRCRRE R AR B IE K, I TR 1
5.8 RAIET: 1 W, HIENFARAM PAN RI/EHSE
A%, i BMSCs 2 TG HH IS K , £ 8RR T 98 15 Dl 4%
[EEEE L RTEE A o7 A
2.3 24 h REARMAELIBIRAIME

5% RRAUAR L, RN K B R B R IR
A L IAUAE e B IAE K, PASESR 56 10 Kl W]
i, BMSCs 23R bREE T | 110775 EL 361 P ke 36 A% I
HEMFT, WE1,
2.4 BHREFREME

HLER I, 0T IR AT B 2 202 40 i JE 2 i 52 48 IS
il PG SR Z B /INER BLEC AR Bz 4 e e i, 2 240
Ji 28 )2 fil A s BMSCs 20 ' /N ER 5 A8 BH 5 5
AU HR o S il B, SRS AL A LA W W el
W,
2.5 5-Brdu £EANLEN

20 A S 20 A e SR R 40 A ) 40 A B
Yl . BMSCs 2K BB 4141, AT L 2] Brdu BHME
AR 3 AT, B AN A o B 2H Rt R ZH R BRL Y
6] 30 3 B 40 21 24 K W, Brdu % 30 19 BH PR 40

1 HAXREHABMEBFEER(x10K),
SIS HT A R W o 5k PR R

AXTIRAE, REREEHEIT; BRI, %)z R C:BMSCs 4,

B2 Brdu#trid BHELMERA
AT (x400) A xFHE4L, 7k %
7R B 4 Brdu %35 B4, B:BMSCs
20, i Sk 7 Brdu b g B 40 6 7 B
YU Fe ik AT R ORAR



55 12 555 6 1)
2010 4E 6 1

W E % &L &

Chin J Contemp Pediatr

Vol. 12 No. 6
Jun. 2010

2.6 $EE RT-PCR 947

PRI K VB 4H 4 Nephrin mRNA %3k 5 X} R
HHBEFE TR, ZRA%0 7L, P<0.05;
BMSCs #4855 10 d, Nephrin mRNA 7E K BB )
ik BMSCs AU B RIS, 22 A G5 8
X,P<0.05, W1,

2.7 Western blot 4%

BRI K LB 4040 Nephrin % F1 %635 01 . F
e, X IR R = A G it # L, P <0.05;
BMSCsZH K BB 2412 Nephrin 25 ] ) R IX BRI 20
W B2 25 R G X, P <0.05, W#E 1,

F1 FEXR24hREARMBEFER (v29)

%L 24 FREE SR (mg) MmEAEEA (/L) S S IHEEL(mmol/L)  Nephrin mRNA Nephrin 25
bkl 15 10.2 2.1 25.4 1.1 2.13 £0.27 0.85+0.04 0.83 +0.01
LRI Z] 12 192.5 £20.0° 15.6 £2.0° 5.63 £0.79" 0.28 0. 04% 0.32 £0.03"
BMSCS 41 15 61.8 +10.4%" 22.2+1.1%P 2.36 +0.55%" 0.68 +0.33%" 0.65 +0.06%"
F 1l 1187.1 93.1 91.2 248.7 197.4
P1{H <0.01 <0.01 <0.01 <0.01 <0.01
a: 5XHIRAL AL, P <0.05 ;b SR HE, P <0.05
MEFAE T T sl i R (AL 32 2 A 5 T T[]
3 e B R4 T B A T IS T2 T TP, T A MRS AT Y

BMSCs & — B B (4 1 40 A, 24 1 40 i 1) 4
fiE, I AT e 8 1 TR 2 40 i R AR B Oy AR
MIRDF2RE . H AT B BE 4 B BMSCs (195 1k &
B A B R RE I L R R R B0 A i
Aoy B R REER S e o B FE AR I A B A
I B AR R v, L S i) 4 L 1) 388 B T ) L B
BB SR PIR T IR A1 IS () A0 M G T 2R
SR AL, i AR e AR AR ME R, 2 AR B
BRI T X eIk IR o ARSCIRR 4 TR o
B IR, B BMSCs My BE A K p e, 43t £
URA TR 2 R A U 2 240 i, 3 3 o SR A AR A I S
T2, T T 40 M A5 B G 5 Fnslifh . X alifk i)
55 3 AR AT i 40 M A e T AR H AR il CD45 |
CD90 %57 , 45 3 Wl /s ARSI I0 4 85 15 55 1Y) 240 A 75 [
F0 05T AU A R o

PAN B3 KRR R 2t 428 JHL (9% ol /D o 2 780 o
B, AL 3 ZEAA R A AL B AL R Al iR
AL SR 4 ML A L o B /N2 20 A0 4 )
JERER G R Z [ 2L LB B nephrin  podocin 453
IEFA, T B R 7™ 0 ARSI — R PR A TR
BB & 1) PAN J5, AL ZH KR R AR
PR AR FIMAE | 5 i 0 K, IF AR A I g |
BREN WAL X 52 BRI ARG
PR TR AL o

O A7 5256 25 B, BMSCs A] [f] B S o 200 itd 4% 1k
IFA LT BMSCs JGY7 2R B BRI 1 TgA B .2
PEPER 2 TgA B SR RaE " . B RTA A T4

T FEA R AR R EA 2 7
JRITRTE AR 712 B 8 22, AH H— ORS00 e
A RR T 28 J R ek A A AE R T RS2 2 T
FoAT B A M A it /D S ) R, TEASBIFSR B I3 S5
Hh R T AR B e (R B 0 2R 5 A 1 L 3R
BL) i I = 3 Bk Sl bk Ak i i BMSCs, 41
RSy K i3 2 A /NER B R BE 22 1 A0 i A
WELH LR LA 50 53 A AR HAE T o (H PR A2 R B UTE TR
AR R TR G FE T F A, H PAN 3058 fi 4% 5
Bt , TR TATERI . PR, A2 B e 7
ALY [E] I BMSCs 2H K BB 45 7 T 40 i T Bl 45
SRAH] BMSCs 2H R LA — B 0 Y 8 i3 < MR 7K ik
I PR AR, [) IR I v 1 2 1 e (] T i i B
PG, FBE T BMSCs 4 2 RE5HIAT TR &2 5 34
G A .

AW e AL S5 R IR, Brdu FHME 9 41 M 78
BMSCs FEAH 1Y B LHZ )12 434, 76 W] BMSCs F4 47
J5 RERE 53 AT B SZ B ER AL, 23 A S Rl S BEALIRIB,
T 2 G FNRLALIR] BRI, 2 —E i IB EAE
B Hy TR A 52 A I W5 K A RE A &=
SRR TERA S BB TS o — 2R AT hR 0 40 Y A
PEFCHTIN , LT i — 2015 B 5835

L 0 S L B B2 /N R e 6 1 o S 57 e, %of
AEFRIE R A/ NER U T RE LA R L 1
NI RPN G KA B 6 25 5 A H 34 % Bl Nephrin
TR AT S H Y 78 Heymann B 4 1 PAN B
5 Sh IS H R % B Nephrin 635 8 3% F &7,
ST 2 % B RT-PCR ;. Western blot J7 Wi %E
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BMSCs 4 Nephrin mRNA N HIEH W ERIE, BRI
BRI B 0 14 0, 22 B BMSCs 41 v] 1§ il Nephrin
Foik, XA RE R H IR A IR B E ML 22—

IR BMSCs B A8 G 7 5 RS 1Y T 5% 1% Ak T
WP B B, A VF 2 [ S Tk, QNS AR I 8] B A
AN i SRS AN VR T AL 45 , {22 BMSCs
AR T B R 55 A —Fh 5 AR 5 07 AN W)
MRAYT e K R im R B 25 G AR IR YT Bl —
BT 5 1% o

(& % X ]
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