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[(BE] BM AAHAGEE QG RKIEN G B 69 MR, KT B 888 LR T 296 (BMSC) i F 4 5L & £ T s A
#. Hik WHsEFRGBMSC A 0N KR en FREERG IR EAREFER. 7dEABEFHLT .18 A A K G (CK-
1) et KR F(HGE) A HEX ARG T(BMP-D# AL REKRF, R HHGHEARFFT7TdE . FHE LR T m1E%
AR AR T, 40 B CK-18 fa k£ ik ; B M5 54 HGF #2 BMP-7 A5 K- FHA R 3. &6 84 %49 £ T4 % BMSC
oo B E L KA fm A AL BT Ak ALk 2 BMSC TR L F 4 ik 69 X & £ T HGF fe BMP-7 $“ B itk 4 B F7,
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Transdifferentiation of rat bone marrow mesenchymal stem cell induced by injured
kidney homogenate in vitro and the mechanism study "
Chen Changjin' .Yang Xuemei® ,Lv Chunyan®,Zhao Ziyi' ,Yuan Hui' ,Gu Haiying' .Gao Hong' ,Chen Yiming* ,Chen Ming®
(1. Central Laboratory , Teaching Hospital of Chengdu University of T.C.M,Chengdu,Sichuan 610072 ,China;
2. Department of Nephropathy . Teaching Hospital of Chengdu University of T.C.M,Chengdu,Sichuan 610072 ,China;
3. Department of Pathology ,Chengdu Fifth People’s Hospital ,Chengdu,Sichuan 611130,China;
4. Guanghua District of Chengdu Shude Middle School ,Chengdu,Sichuan 610091, China)

[Abstract] Objective To explore the effect of transdifferentiation of bone marrow- derived mesenchymal stem cells(BMSCs)
and the possible mechanism, the micro-environment of acute kidney injury in vitro was simulated with injured kidney homogenate.
Methods BMSCs,isolated from rat bone marrow, were cultured with the presence of 10% injured kidney homogenates. After seven
days' culturing, the morphological changes were observed under microscope. The expression of CK-18, hepatocyte growth factor
(HGF) and bone morphogenetic proteins-7(BMP-7) were tested by qPCR and Western blot respectively. Results The morphologi-
cal observation showed that the BMSCs of induced group had been changed obviously after 7 days incubation. The expression of CK-
18 induced group were significantly upregulated. The protein levels of HGF and BMP-7 both in cell culture medium and in induced
cell were increased sharply. Conclusion BMSCs could be transdifferentiated partly into renal tubular-like epithelial cells after incu-
bation. It figures out the possible mechanism that BMSCs may produce “kidney protection factors” such as HGF and BMP-7 by
their paracrine.

[Key words] mesenchymal stem cells;epithelial cells;kidney tubules; bone marrow mesenchymal stem cells;acute kidney inju-

ry;transdifferentiation

B B 8] 78 5 T 40 g (bone marrow mesenchymal stem cell,
BMSC) fF7E T8 B 2L 5T i, R T o IR 28 0 5 B 2 B P 1Y
— 28 IE X AT 2 L B AR 1] 43 Ak CED AT 58D R 22 1] 43 Ak 1Y O
fe. AR KB BMSC By 5046 W e AL R IR F 18] 78 5T & .
FEFEE 45 1 F BMSC 3£ 8 % 43 4k Sy JF I0E 48 g™ L vy B2 4
Jat) e gt 4 . BMSC - B0 5 B9 BIF 5 T B Y 5 1A
LU 5 0% LT 248 L B A 7 2 1 B 4% R 48 R O T & HUR —
MBSt bR TR W R EARIEZ —. B T4
JELBE M —Fh Al i 2 B8 0 ) — Fh S A R TR A Al i 2R B . K 3=
BEHLH R TE— ST A OGS B T 2= b R
MIFRIk . HETA T 40 M & 448 FA i vl Be MLl A (D&% 434k
) YRS A 5 (3) H 43 W Cautocrine) 5 (4) 5% 43 i ( paracrine)

* BETE AT AR T H (313-106) ; B b B 25 24 M8 B2 BE i H (Y2009003) .

T B0 T R LS A O U B A B B ) TR R AT AT

(5) 35 B0 A AR TR0 A0 456 412 1 8 P A L 300 0 s L AR R AT
JUH B Choming efficiency) . UL M [E A 40 M B 55 4> {1k F0 18
AET L o S5 BTN Y O Y IR A, AW
TR T A0 PR T A0 ) e o A SR AR R WY AL
0038 3o SR R A I P T A U S AL B A A R B AR
ShiF5 T BMSC (1956 434k, [m] i A6 00 55 43 06 7™ A& 14 AH OC 48 Jifd 18]
THFA M A K (HGE) FE R & 4 A= 8 1 7(BMP-7) ok it
— BRI E M ARERR.

1 #R5F%

L1 #a

111 sEEeshdy 4 R SD KRB A& 120~150 g,
AN 8 S B SD REME KR 2 H GRIVE B IE A1 D . 35l 4204

VEBB AR E 4 (1965 —) , By FEBFST 5L 11,
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1.1.2 g5 58 8 (Olympus A &) 5 HL 3K AL 5
JE AR FR 55 s S 9 s PCR A 5 T B AR FEL 9k 2 & s PCR Y (Bio-
Rad) ; 1 28 40 i 4> #7 {1 ( Thermo) ; DMEM /F-12(1 : 1, Hy-
clone 23 w)); [ 4 H B (Hyclone 2% W) ; & il | R %% 6 R
(FITO) bric i S di K B SH2 $114 (BD 24 7)) ; FITC A7 89 /)
BT KB SH3 Hi & (Milleell 28 7)) s T 4L A 4l Ml /1 & = 18
(CK-18,Sigma 2\ 7)) ; HGF #1 BMP-7 5| ¥ (e KA ¥ /A 7DD
1.2 Kk

1.2.1 BMSC W38 Haife  # 4 v K M sk se,
50N LWEFRH 10 min A4y, FHREE P IR TBROKR
JEB R 21 e R A 4L, B R % vh I (PBS)
A I h e T . 2% BR T B i AL TR 2 mL IR DMEM
(L-DMEMD) K % W )\ — Siis 1 5% 15 B8 J K -5 18 &4 i e 81 5% 3% 1L
PO BN 1. 077 g/ L 1) bk B 40 43 5 T 40 5 19 31 B A 40
HEZ A E 10 %6 g 2R 1l 35 ) DMEM/F-12 %5 35 0 ) i 5 40
R UG Fi 1< 10° A /mL A A% 40 M Y 5 B 4 D T 4 i
BRI A AR FRHTE 37 'C 5% CO, AR E &4 T ¥ M
B, THME 24 h g RERBW LG THMR 3 Rerikii.
JEAC AR 2 7 d I A R] 2 80 %6 ~ 90 Yo R4 0. 25 %6 I 3 11 il
HAkJEH 1 2 /548,

1.2.2 BMSC %5 KB BE | 75 5 T 40 e (BMSO) (1) % 9%
FAVUE WORBE IR 3 ARy B B R 7o T 4 L 4 R 3 4L
A1 BE H I AL 2> 10° A /mL, 435 A FITC b ic i S bi K iR
SH2 s BeHi i /N BT K B SH3 B 5 [ T 44 AL AL [ 2L
M IgGEE . 4 CHROLARAE 1 h 5.1 XPBS ik 3 W, i
1M A3 K 00 40 g 2 i pU R SH2 L SH3 B 26 3k, %8 5E B 1 1] 78 B
T2 B 0 S e R

1.2.3 BMSC & 4MES 40k

1.2.3.1 BA%H& BUER SDHEMEKRR 2 HLREE &
R AR I 0 T JC 453 3 IR Je e B XU A BRI 60
min J5 A3 TF 3 ik e, FEEVE 60 min, 18345 ' . TEIRAS IR &
A5, B T B AR R BT B R, L 1 X PBS R A1 A L ZE B 5E 5)
WA LR ERE 13 1006 B 513 (S R e vk B3 . K
455 513 3 000 r/min #.0> 20 min J5 I _E W, 28 0. 22 pm
MBS 4 C R

1.2.3.2  (RAMFESEBER FE R T A MSO 4k B 3 1%
ai Ak iy H 28 A% 5 Y B B ) A BT T AN i R 5 < 10°
AS/mLIER TS E w1 6 LG R SR, KA
Gy PTG N BEAT IS SRR 43 . 2 A I 3 0 R R (D) R
S41. DMEM/F12 B % ¥, 10% Ba 24 I 355 (2) 3% 5 4.
DMEM/F12 $% 35 ¥ - 10 %6 Jifi 245 MfiL 7 » 10 %6 I BB 1 P9 v 53 1
B 20 25T 3 0 5 S b o A AR B M 5 1 AR R A
DL TRIRE 1) 4 B v B2 A Dy 28 uf BR A i 41 Hom A DMEM/F12
B 10 Y0 iR 4 1M 35

1.2.4 HHMEE
1.2.4.1 ZIfiBEAFYEE BEYE 0.3.5.7 d. FlE BMET

SR 75 5 20 40 L R AT A AR 4k

1.2.4.2 Western Blot Kzl % 7 d J5 408 CK-18 [y £ ik
FH 1XPBS 2 5K 35 555 7 KI5 41 R 75 5 4L 20 i b v 3
i o L H A B R AR 1 L o A 0 R A L B A i AR
LIRSS B R 58 IS AR A O 2 A
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Fi R AT o B IR - B T A4 T 35 IS H Uk (SDS-PAGED) Hy,
VK LUK S5 RS B IR . B RS T BRI LK B 1 X PBS
S E Y 2 R e i R O IR - R COE 27 Nl ok 237 E 2
P 30 min, Pt CK-18 & [ —$1H PBS-T(F 1 X PBS,0. 1%
Tween) ffi B 238 M B . 2 FI¥E 1 h )5 . A PBS-T = i
BB R B VE 3 K, B IR 20 mL, 10 min, [R) b7 ES
PUAR BRI S e . IR T E 1 5. TBST fE =R T i
PR IR Yk 3 K, Bk 10 min J5 . B, H1. ACTB RN,
FIH Senlmage Z 4 I 2 & H W 4w @ KEME S NS R
ACTB %A {HAH L 55

1.2.4.3  S2if5E & PCR(qQPCR) A7 S 40 id ) HGE . BMP-
7 mRNA 8 HHRBCEAESFHUARAES 7 d NiEI4HE
JifL B S RNVA, H Ok B e %o 3 RNA S8 P gk A7 % 5 . B 3R By
MR RNA FE N BAR. & B 1 pg I T 30 % 5t 3% SsoFast
EvaGreen supermix i 7] & 77 45 3| cDNA, 15 2| 4145 20 pL
W TR, 5 LR cDNA 1 : 5 W B, B )5 & AgPath-
ID™ One-Step RT-PCR Reagents i W] 45 3# 17 . LL ACTB mR-
NAVER NS HEE 5 6 4. 58 U5 B FE A4 A qPCR X, 1
h JFEFHR . 5HS ACTB mRNA A L . 75 2 & 36 #7 o 48
fH. #519FFmE 1,

*1 EEBES I WFT

Target mRNA Primer Sequence

BMP-7 5' AGGGAGTCGGACCTCTTCT
3! TGGTCACTGCTGCTGTTTT

HGF 5' TGCCAACAGGTGTATCAG
3! CACAGACTTCGTAGCGTA

1.2.4.4 Western blot 2 52 K il 41 a1 % 9% 3% B3k
HGF 1 BMP-7 [y & 1 &k K7 i FF o5 fLa, 5%
CO, BEHRA TR 24 h )5, 4 CHIA Y PBS 3 ¥ ib T %1 4%
A KR AR L R L WS (R B TR B AR RO .
A6 FLARAIBAFLINA 50 wL RIPALE 1% 18 209 IR 75 F 2Lt
Bt S (PMSE) J, 7K & 30 min 7843 [ A7 3 45 240 i ie 48 30 28 0 4%
B, TF 4 °C .12 000 g 350 15 min. 5 b 35 I 5 78 B B0 4 o
FEHL 7 AN AT T

2 % R

2.1 BMSC &AM ES difh K2 1,077 g/L ik B 400 5 7
WAy TS T T A DA B A A% T MR NG B % 5% L 2 24 b w] LA N BE
3SAdYifARK RL A7 dim A 2 80% ~90 % LB UG
3 d g KA T K 80% ~90 %@l 4. HUEE 3 4R K MSC,
FA 7 2 40 0 AR I SH2 BH ¢ 3% 94, 5%, SH3 B 4 2
95.8%, WLIE 1. %5 3 U 4N, 8] B W 0BT N Al WL 40 i 4 K AR
¥ R A HEST L LA 2.

B 1 mA AL RE BMSC SH2(A) SH3(B) Fix
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A JFACIIIES 3 KB FAUANESE 7 K C. 58 LARANMIAE 3 KD 5 2 {RAIMISH 3 K E. 58 3 fUANase 3 K.
BMSC RRHEME 3.7 REERE 3 dES

L

A KFHES BMSC 4B B A S 541 (X 10);CiE R B AM (X 20) ;D %S5 41 (X 40) ,
& 3 FESE7TRXBMSCRIEEBMBETEDS

KiFSH F54E NA KT 8 A ACE A RN T . ARWTF ST HL A T 0 b 31 8%
SRR | 3P HGF 5 BMP-7 A& . ® 5C Bn, BARFE S
L5 41 A 35-6 ks T Bk 55 . (H &1 58 & 2 91 W (9 HGF An

- BMP-7 ff) 25 Bk 00 .

4 Western Blot #& il CK-18 3%

2.2 BMSCiER7TdEES¥NE HRETR. LABHRU

i 5 B WA HRIE (B 3 AD 5 5 3 4 40 M B0 2 i 43 OB 25 8

HERIE BB B AN FLNTE (B 3 B~D),

2.3 Western Blot #1557 d J5 40 18 B & (19 ik

Western Blot ¥l i% S 7 d 400 CK-18 & ik FH M , ¥ K B i W

BEFRIFEFA,ILE 4,

2.4 HGF.BMP-7 () mRNA FIAH N & H BT R B RN A&

PR T RIFESHAMTES 7 d S H %M F HGF.BMP-

7 mRNA &, B SAZREH . EREAMEFWHEMER A:RT-qPCR # 1 mRNA /K- ; B 410 P 4 17 28 11 /9 K 5 C. 40
HGF 1 BMP-7 [y %% 5K V- B 55 . & 5B Y2 i i West- e/ A A

ern blot Z5 R B/x , %S 5 A H 40 HGF 1 BMP-7 ) mR- 5 BMP-7 #1 HGF 3 3& 5% 4
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T2 a7 S P B0 . B AT AR R A e T A R Y
SEURAEFIMLH b B E 805 B 0 T 40 M6 A5 RSN PE T
20 B R I PR T A M DR T 4 MR A A A
Jitl (progenitor of kidney) , H o I A7 W5 Bl 24 45« (1) J5L A7 T 48 Jifg
it (stem cell in situ theory) &8 T 4NMI7E ' K & O BL. it
PEAT A E B RF IR P TR R Rk R
LR AERIBREA M Nanog 2 K™ 5 (2) 15 6+ 40 i 2 Ut
(stem cell in bone marrow theory) & i fH 40 M AF1E T HEEH
2B I SZ B0 DA R A AR ke L B I A B A SR B 32 B
Mk . HETA AL T B4 4 b g [ T 4 i A 248 2 B i
A E 3 S o T

l[—\ﬁﬁﬁﬂiﬁﬁb 13 P B ST 3K HE VR A BB L B A 1) R

BB A3 52 b b A — L B 00 40 A P M 5P 2

E@ﬂ?fﬁr 40 5 A B 2 2R ™ A Y AR P R A0 HGE
S, EXSELEG R R W AE TR A BMSC 1 (RS 7= 4 T 5 41
b —# 4 BMSC 44k il 7 CK-18 R ik BH 1, 4l fiJE S 2K 0L F
B/NE b A A B NERE BRI B 436 S i BMSC,
EAREA B /ME R AR SRR A ) CK-18 &k, (H )2
BIHA KR FERNEAR A5 5 AT, X 2k B SOk AR
WM —3. B4 Poulsom %M IRE . KAH 3% ~22% 1)
BMSC g 75 B /NS b 2 40 Costanza 265 38 % 43 1k
W T 20 B 25 5 & AR R T R) R R R R S A W IR - AR TR
A0 T 0 B YA T B R ORI AN AR T RE IR R . T4
it 388 5k 5% 4 8 7 AR 1A DR I R BN R T AN i R Y
BITHLE Z — . T HEBR K B B A58 b g AR A 1k B B X
W kAm T B e 7 T 49 HGF F1 BMP-7
i) mRNA K8 i R ik 45 R B8 E S 4 T4 HGF fil
BMP-7 ik KV 8% & TR GBS A, WA %30 il 2
F1,BMSC [y HGF #1 BMP-7 ) 33k F . M5 ) Western
Blot 2 7 1 A I 2 BW - 76 40 8 P9 B 200 i A1 3 BAE B ) HGF
1 BMP-7 3K 77 Wy 35 0 J6H 240 M A i 3R 7 3 L 2
T AT DLW A2 T 4 A A AR I S R e A X RN R 55 A
WA A A0 B B 1 BRI R A AR BB AN R A e
AR A 5T 5T 240 b ) AN () 240 Ji 3 b 0 R RE PR 3R W 7 X Lk ) B
A RHESE— B R . DB 55 45 W6 7™ A6 1 20 s TR % B 450
ARG vl LA S BSR4 R T 140 i (5 7 1 3R
5 ) 35 5T 40 M A B A TR T R R S E A
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