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Effects of autologous bone marrow mesenchymal stem cells on the renal cell
proliferation and apoptosis and renal function in a rabbit of renal
ischemia-reperfusion injury
FANG Zhen—qiang,et ol
(Renal Diseases Research Center, Departmentv of Urinary Surgery , Xingiao Hospital ,the Third Military Medical
University)

[ Abstract JObjective: To observe the protective effects of autologous bone marrow mesenchymal stem cells( BM—MSCs ) on renal cell prolif—
eration apoptosis during cold ischemia—reperfusion injury(IR1) in rabbit and to probe the mechanism of protective action on kidney. Meth—
0ds :45 rabbits were divided randomly into three groups (n=15): Sham operation group ( group I )}, control group of IR ( group II and
BM-MSCs transplantation group(group M ). After isolating the BM~MSCs of rabbits in group Hl, to establish the rabbit models of renal IRL
Autologous BM-MSCs were infuded into rabbit in group I, and the equivalent physiological saline in rabbit in group I and II. The de-
tection was taken at the timepoints of 3,7 and 14 days after renal ischemia-reperfusion respectively. The serum levels of Crea and Urea were
detected to evaluate the renal function, and Bax, Bcl-2 and PCNA in kidney were dectected with immunohistochemical staining. The
apoptosis of cells was detected with TUNEL method. Results:The serum levels of Crea and Urea in group Il at different timepoint were
lower than those in group 1T significantly(<0.05). The expressions of Bcl-2 protein and PI of renal tubular epithelia cells in group I at
different timepoint were more than those in group [ significantly (P<0.05)and the expressions of Bax protein and Al of renal tubular ep-

ithelia cells in group [l less than those in group I significantly (P<0.05). Conclusions: BM-MSCs can promote cell proliferation and sup—

press apoptosis in kindey through up-regulating the expression of

(EENGE . 4B (1978 ), B . 234 EIF Hid Bel-2 protein and down-regulating the expression of Bax protein
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after renal IR1, thereby, decrease the serum levels of Crea and Ure—
a, and promote the renal functional repair.
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B B Bl 1l 75 #E VE (Ischemia-reperfusion injury,
IRD) 5| /Y 2 M 5 2 RE 3 s J2 I PR B L Y ) L
R R HIGITHE A B, FE - R H 30%~50%",
IRI F B HFEE/NE L ARAIRES T, ]
IRER IR E AR T8 /B L B 40 L g B A A
VLA | B 88 [A) 78 5T T 48 i (Bone marrow mesenchy-
mal stem cells, BM-MSCs) [H H: & & L BB T & %
KIE, I M T8 UE IR A9AT 5T, &5 21 E.78 BM-MSCs
BAEX IRT B HEE A R ER, EX T HAR S 4E A
HLH 9 A7 A4 D A B 5T & 7 W AE BM-MSCs X IRI
' P 4 it 498 7 5 R T B R T A B Bel-2 1 Bax
FIR MR, T BM-MSCs %I IRI B JIE i £R 37 1E
ML,
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1.1 EZ&4#

TUNEL 408 T AR R & (Roche 22 7] ) ,PCNA
Bax Fl Bel-2 #Fi{k(Santa Cruz 2> F] ), Percoll Ik EL 20 g 43 55 ¥R
(Pharmacia 723 & ), DMEM 1535 & F0 G 4 1L 7E (Gibeo 22 7 ),
DAB & EIRFIAM HRP FricEP R [gCORUELE),
1.2 ##
121 SEEeshY  BREERPE X KA%R(6~8 A, AH 1.5+04
kg)d5 B, 88 = 2B K2 B B B B SE B sl hu DR
122 GBI SRl B AR B RS Ry e e
SUE & B s ik, B EEIE el ik R EE Ik VIBRG S, B ahg
BRI - HUE A S I B 4 BT sk B U7 BLTE
FEIK AR, 28 Bk B TA 0~4°CA R IKRE ¥
AEEAEFEGA AEBKSESIRES; ks Tah#
ik , FFHARE = Bh ok F s e 5 SR BRI B R AP A
T 1h EAESMREE. 45 RGaiasrR 3 H(n=15):
FARACTH). FER L, VBRGE, 28HKFETA 10
ml AEEBER K, HoA il BN B 3R () - A B IR A
EE2ENKSBEEA | ml AP EREA(TH). =
W 1M R 2 sh K T8 T A RS SR H 4K 1ml BM-MSCs
B2 2% 10" MM
1.2.3 4 BM-MSCs BEUM Ay B Kedige FHn IR B
HUCE-BEI 3 ml, LA PBS +, Hil BLAHMIEIR , LA 1.073 g/ml Per—
coll ST BS MR AS FERBIE 8. L08R B I A MU R T & 10% 016
41 FH DMEM B350, BT 37°C,5% CO, EFRFEh 53R,
48 h 5 FEHER G EE MR, 24 MG RE AT AR K 28 80% Rl It it
HEREES, it SUA O R T4 B A R
SCECMIE AMLTS f1 o LA S 3 Hif BM-MSCs, 155 40
B 1% 10" 4 /ml B
124 FRARERGNIERE ST ARE37.14d 3HE
BEHLEL 5 B4 d-Absef, BUSAEbRAS Bl A SR Ao &2

B4 H KR ML, BEER B I 1 375 WLET (Crea ) AR £ (Urea) , T
FEETIRENE O 5 [FIBT B L 4, A5 15 MR U B IR PE B4 T3
E J LA BT (PCNA ) (Bel-2  Bax fy& 4 {b 4+ 4, TUNEL %
KT 480, T8 Bel-2 . Bax S & . X P EEER
WKL 7 Bel-2, Bax FRAEAAAL, G40 T B2 - SRS AXE)
5 I R Jo PR R A X A5 BE LI 5 R E S E AR
HLEF (400 15), JH 1PP6.0 BB M AR 1R b AT 22 B 204, W &
FAE S N 5 5 19 ERUOEH BE (10D ) A ST Bel-2, Bax 9
BEEFREMACE B /NE I B 41 M55 FE 4 Proliferating
cell nuclear antigen index, P1) #1# T- 3§ B ( Apoptosis index,
AL : R AZ v A A7 3R 6 0B E S VR T BE o 4 i R A PR
M, 7E 400 FENEAE T, TEABF K - RS F XM
W AP Bz 3R P9 X R R B A X 45 BEATLIE 8 5 S E S MET,
PR T B T FH MR A, LB/ INE R T AN P R 4 AR
RN PLET B INE S MU EA 4 LT SAEAE  BNE
LRz AR AL 5 Pl
13 % EF5E

FRA Giit i B SPSS 13.0 BAF5E /. BT A B LY
B+ MRS (o 2 )R RIABLE R Z/0THTH KL E
HREA B LB, 75 X8 (8] VE T P B0 L 38 SNK(Stu—
dent—-Neuman—Keul ) 325 ( 2520 7 22 558 )5 Dunnett’s C 3: (%
HFEATFRL), P<0.05 BREFAHGIUHFENL,
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2.1 BM-MSCs ¥4k b5 & 35 5

BM-MSCs B4 Fh 5 3.5~4 h 7] LLIL 5 /i
BT 20 fa s B, AR 558 1 d T I 2 HUIGBE R R
MM ERER PREARSRICAE, BT
ERM LT AMM, 2 3d REAREEN L (B
), KAN~14dHEERER , MEE=90%,2
B 18 5k R0 [BLRHEF (B 2) , BM-MSCs /£ 40
L 290 0 B B[] O TR R I R TR ARG SR, 292 h
FIAMGEE K557 20 9 d BIAH BB B 2 . BIRfE
15 FR Y BM-MSCs X 508 FE ALK 2~4 d, 7E1~4
3% 58 B 0, A& B IR IE FRARE Z g,
HERKEEEREHEN G, B, RO HHEHE
eI EER A5 3 X BM-MSCs, EIRELKAEE
ZESUEN ERATER, RAFLLKRIKEH
B L B R SR TR A T Al
2.2 BAEZA4R Bel-2 7 Bax B @M R R H AL

EHERFHA(T 4)Bel-2 1 Bax EAREE
FRAR > | B i P v S B 4141 Bel-2 A Bax FE H B
PR MRS FEATEE-fEREA
X B R P X RN B U R B A X B NV S B
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5 HLEF (. mol/L) JRZE (mmol/L)
- % 3d #7d #14d #3d #7d #14d
14 104.2 +11.2° 103.2 £ 10.5" 106.3 + 14.8" 6.8 +0.8" 6.7+0.6" T74+14
JigzEl 326.6 +20.0 320.4 + 14.9 278.6 + 16.9 226+2.6 18.6+1.3 17.4+1.0
MmH 2079 + 18.6" 2755+ 16.6" 224.1 £19.2* 19.2 +1.5° 16314 13.9+1.6"

7 = 5 [ HBE, P<0.0S R LAY PR R 0.6%~6.8%"), Richard 4 8 25

3 3 i RER AT 7 AR/ U SRR AE f MM /N B

B E IRI MR EFEERE/NE LR ARK
HAMBAEY, S HATNIE, KENLBFR SR8
AERERG RS EEEUE EEESE N LK
MMH L AFEHES SR THE N LK
MR G E B 10, B T B A T 40 i AT 9 A A
N FETRECLRE T EEREN T4k
M) b R AR A A6, I R A iR E BB R U 4
HEAFALRL T B ANE b B 4 e

XF BM-MSCs ] S8 o0 h , BN S 2 K 3
WERME T HAEAZ R0MEETT, 8815 4tk UK
CE N R TRl N S R
FLZm R BB UL A 2 4% 3 MR AL
YA, Morigi ™ 18 T 7E 2 FA M 19 -5 8 R U5 10 48 Mg
HLOHSCs B R A RNEE R UETARHR S, M
BM-MSCs fE B G FIhae, RS 5§/ NE#E
EME DR sE N FE MR, 2B A6
S S LAY R A B ThEE X R S 2 F RE
BM-MSCs $tg&E# A, BRERPAFEEY
BERT T B R BB M3 it BM-MSCs, HIt, HAl A
IS 45 RN E T EH A B NE R BRI T,
BM-MSCs B #8 2 W] BET7 2 A 8UMIR T ik, A
TE 52586 P s & Bl BM-MSCs B 20 (1 40 ) & 41 4130
RS RE TR0 EERA(L4H), WEMRERT
rom FEEA(TH), ZERBRITERL(P<0.05),
VL] BM-MSCs #% 48 BB % 1 52 B i A TR SR 'E
NEB B EE

2R SLh = P S o AR Y iRkE
T BM-MSCs BEf% H & 2t 5 DI fE , (HXF BM-MSCs
ek B R IR T LA EIE A —.

B LR LK = AR B T BM-MSCs 76 & /N5
017 1 24 o BB %5 2 A0 B /N b B R I A I B Y
BR4iff, fERMRFEZW L EMERE RS, A
DIk e] Y @ d S NE MM Rk AT
HE 2 A0 2 i A BBV Y e R R B /D

VAR LA L EHEREN Y J @k HE
BN SRS, 1B/ NE B EL S 7.9% ., [FHA, Lin %W
WETHLEESHRENAESESTENELER
MMIBER , XK R —Bh iR T e T
YU, E 2 BM-MSCs BiEfE H BN E T /NE
45 5 T B, MLHI O BM-MSCs 4316 & B /N B
EHBMNLENRARBEES ST/ NERGNE
B EMBHEMEETHAREESSBEEENE L
KRR B, A A S 0 2 A R A — B

55N S 5T F IA A, BM-MSCs %% 4 BE % B4
s S/ NERG A R, AR E S 'SR
B /N b B 40 R I N R A TR K L
P 10 55 40 W6 AL T 0 3 R AR E ' U A PN TR 8 B
% , Florian Togel %53 38 | 223+ BM—-MSCs B4
57, Bt — JE AT B i P B Y K BB B R
fiE K LA RRSE R B IR S AR B,
A 2R A B ET A B LR B A A B 2 IR
FEAL L /D, R IE A LR T R B U R X e S R AE
[ERE 2544 7F LA R IR 1 A £ 4 40 i 36 97 B9 K U 2
ToHER I B A, £ BM-MSCs #44)5 24 h, (BB
B % 5E A F IL-18 .TNF-a IFN—y 1 iNOS &3
Wb T4 RE B F IL-10 #1 bFGF TGF-o 1 Bel-
2 %35 EA, 1A BM-MSCs &2t 1k A
AR (BEE M LAMBMLE N AR
FERORL, TR T 4R W s, A e S
R EEEZEN ., BM-MSCs % 1 3 1 i 2
45 G RE R E BB, 23 A2 B UE B P9 TR 1 1
&, /& BM-MSCs X} IRI B AP YER M EEZEYLHZ
— . X T] B2 BM-MSCs #H5 ifi JE 1 1+ 40 M #%
HIRIT At B NE B A BN R 2 —  [AET BM-
MSCs B RE T W iF A KEF, 2 SR H# NIEE
B /INE bR R S A 1A,

BAH{E S K o #E 47 Hoechst33342 #1ic 9 BM-
MSCs B8 (M4 ), 706 B35 T WAL I AT AE
B 0 i 2 2R Y B R L Hoechst33342 FRE4H T,
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H WA Hoechst33342 FHYEAHME , F B4 A FE 0143 )™
G B - B8 AE XS BE 2 B P KR S
AN, IX 1 22 R E B Bk RS A 9 BM-MSCs H A 8k
R IR B H AR e T B Z AL AIEE S, 5 X
BRIRE BN ER AT RR) ., B i
KB, PLTE/NE R H Hoechst33342 BHMH: 41
EREEXR G PMELEAREEREFHREEN
CK18™, i3 B B 4 19 BM-MSCs A [ 5 /N& + fZ 40
MR BE B ERAN B /NE B4, T
S55/)0NERNBERE ., H BM-MSCs 18 /NE LA
MELCEESSENENBEE RS EME —HHLE
WEo FATRI A S /NE AN SR B B/
& o i T A O B B KT BM-MSCs $516 H B /D
FELrEAREE, WRSHENBREIE BT BE
A SMEE BM-MSCs [ B /NS LR difafk k&5
BhEMBE CHFHEMARSSENENER,
BM-MSCs #4# (I 48 ) 5 bk o P vk (10 40) oK,
B Bax 2 [ 7235 1 TUNEL #6098 T 40 i3 %9
BKFEE ,Bel-2 & H %K Bel-2/Bax HEHH B
B TFE#, 69 BM-MSCs % 4 66 4% 1@ 11 5 M Bcl-2
1 Bax H H AR MG WA T, (2040 B 5,
MR #HENEMNEEEE 88 AP RAW
BB, e TR RERFHENEH
FTE ;B A BT MRTEEA S S /NEA
B s R 3 B P9 O BB A TE Y T 40 B B A oy Ak o BN
e,

Ot , A1 BM-MSCs % #4 88 % B & o 36
BN S DI RE , H T 68 B L AL . 4 )
NE E R AR T T AR B N b R 4 M Y 1 A
2 5NEMHBEE, B K BM-MSCs #1685 /N
FRMNS 56E 5 BM-MSCs %A 878 J7 DL
BB LAl B AR R O — b T N PR N B R
BB i AL R F A 45 %

R % BM-MSCs # 18 %t T & It IRI & 1497 1€
A BTER R S B £ R, f 35 A R
BM-MSCs &4 FR , i H % #%9 BM-MSCs ZE{E Y
05 AL B N R R Ak S A A7 T S B
&, SR B B AR S 5 R E IR AL
20 M S L W 4 AR 500 3 B, DA TTT B 3K 4R 455 3 47 1
BM-MSCs ¥t &/, R RIRITEHZ BIRRH , B
i FEANKE I BM-MSCs B RT#2 TR & B EA
HAEBEBEME N, B, T — B0, BH

R U AR i BM-MSCs [0 #1538 AL R B 2
JE A H ARG I [8], 342 o FL 3 58 20, AT 8 7 e
IR
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