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Abstract

Diabetes is a major disease endangering human health, and it will cause a series of serious com-
plications. Diabetic kidney disease (DKD) is a serious microvascular complication, which is one of
the main causes of various end-stage renal diseases (ESRD). It lacks corresponding therapeutic
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targets and has poor therapeutic effect. Mesenchymal stem cells (MSCs) are a kind of cells with the
ability of self-replication and multi-directional differentiation. MSCs transplantation can directly
repair renal cell injury, regulate inflammation and immune response, and anti-fibrosis. The
treatment of diabetic nephropathy has shown gratifying results. This paper reviews the treatment
of diabetic nephropathy by MSCs, and provides a new strategy for the treatment of diabetes melli-
tus with MSCs.
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1. 5]

2000 FE4xtH SO PRI AN 1.51 42N, 31 2019 FFIX —E0 I8 8 T 4.63 12N, ST N 11 9.3%
[1], WORE IR A& G AR EER 2 — o BB PR EATYEINE, 55 SRR IR IE,
FHorBE R 993 ' 9 (diabetic kidney disease, DKD)&# R I N 3222 1 H ACRE 2 — o - HHE R0 95 LA B /N BR
EE . FUER A E AJR(30~300 mg/d). B/NBRIER. LRI R, RIEY 5K, 44N E R (extracellular
matrix, ECM)& (1 T B8k IV IR, F4E8E 0. ERIEE SRR T, IR IRE SR 2T
FFAE A B /NER Y8 I 2R (glomerular filtration rate, GFR)ZEAT PR N, WIEHSERE N, KREHEAR(>300 mg/
K, B /INERBEAL AN G £F Ak . 3@ TR R I T A 4 ) BT LAY 2% DKD kR MK BB, (H 2
%TF DKD KR JEARE5E4BH1E;  H ATXT DKD BT 55k = 4 267 i «

B & AR AR R U PO R R, AR IR YR YT RN DKD Sk TR Ay
B LRV BR RE RO S AORE IS AR, MSCs AHXS TR BG40 i DL S H 2 S Ve A T 4 i A V2
. BATER SR, TR (7R MSCs) L R (R Rl A& MSCs)E 8, i,
Jif s R AR T SRAS I SRS, AT DAYE A SRS R iR E AR W) S B2 Hh K 3 o e AN ITE AR P JE I ZE 45345
TALERE, 5550 WA F B o e R AN AR R AR 38 B JU 3 BR AR A (AE S, TS R R G P OB . MSCs
IX LR 0 DN R R IE 7 3B % 25 MPE R [2].

2. BEERIR B T B &R AL

DKD = #2552 f T~ MU0 P v 51 A B O AR B e a0, e — 38 23 o L e e SE2 56 s ) W, 497 v
BE 205 B I 5k R - BRI RSE(RAAS) [3] [4]. X2 S8UME KKK TR &, WSS RE
S, B /NERR BRI NE L AR R, #E A A K A T--B (transforming growth factor-B, TGF-B) [5] [6]
RN a1 B -1 (Monocyte chemoattractant protein-1, MCP-1) [7] [STHIXE N, 7= 4 7% P (reactive
oxygen species, ROS), miikfEM) ROS & FEEG C I EEA, AP I R &2 K 5 K ff B
(cysteinyl aspartate specific proteinase, caspase) i [ T IBES1E 1L, (RAMIHT:[9]. MCP-1 53 S35
PR R N B ERG 0, R Y FRAZ 4E M BE S A O BRI, BB R R R, BREEAER 6 (in-
terleukin-6, IL-6), FJR¥RFEA T o (Tumour necrosis factor-o, TNF-o)Fl ROS [10]. fEIXFh A EFE A, EE
S AR AN AN HIS AE AL SRS B A AN LA SRR T (1], XTER TR RAE 5 I IE AR BOR RN -
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M 2 75 AL 4EAC AR 1 TGF-B. ECM R e F P 4Pt A IV A iREIE 2 . — %4k
BRI R D RERRRS DL K 22 247 i 40 B B (mitogen-activated protein kinase, MAPK)F1#% S [A T~ - 1%
[A¥ xB (nuclear factor kappa-B, NF-«xB){5 518 G, 2 11875 2o 40 M 25 1 38§ C (protein kinase C,
PKC) S5 WG 12] [13]o i MUBEE I 5 15 7K T O e S0 31k 2% 7= ) (advanced glycationend products, AGEs)
HXR, JEEFE— LR TGF-B B/~ 1M TGF-B it — B INE 7B /NERZE AL o 90 a0 40 BE 7K1 =
V5T MNP A K 7-B (PDGF-B) ) F- TG AL, AT 38X TGF-B1 &L [ 14].

tH T DKD 512 1) R Gt 3Nk i A0 & 38 i 20 70 5 D e bahs, vl Resxdt— s i A 485E . TGF-B
1 ECM HH ™4 .

BHEL ERT I, AR S R AR B A T — M SORE IR S b, TR B MRS M A Dh e K A o .
4b, DKD FEA R H T3 — R — R R T, T2 &0 40 A PR B 20 B 1 F4 A LA FE ARNAS [R5 530 B 1R
a8, Bt —m 5 —ME 50 FEUE SR DKD Mt M. MyTiE, fald
MSCs [FI A fe g 52 (it [F 4 F T 22 B B0 LS TR (2 12E 20 238 SR AR 198 70T Sl R R VR 97
PHH[15]

3. [EFERTFLAEST DKD B4

MSCs HA LRk, R Gy W5 RSSO A A e 3 e M A A
DKD [A9697 R FE T HRHER . MSCs EE@ I fEA LU0 Al 550 I . b A ik =ik
BRIEAER16] [17]. BEAEINY MSCs £ AEA LU A e, BEMBEAZIAL, EH RN
ZARAR R E R R AR DB, W R R AR IR MRALES[18] [19]. B, MSCs F: 2l 73 ik i)
EIRE T SNBSS DKD. (2t B A M58 . g LR AEAL . I AR SRR T SR A
G ) Ni[20] [21] [22].

3.1. MSCs i3 = 5y ibER 2L&E DKD

MSCs % DKD 767 8 it AR T 48 A T2 DR 8 55 43 WA RIS A I I & 32 2 g/ AL [23] [24],
FE =R AR T, R KETFRELE 25, AR, T8, o, T, R
iE, ERAE TS REBEEEN. Hha & KA EH 7 (bone morphogenetic protein-7, BMP-7) 1] LA
5P TGF-B1 [26] [27]. MSC KU BMP-7 J8 ik 767K ) IR 74015 TGF-B/Smad 15 5l i, 08 B /K
R AR AR (p < 0.05) [28]. FF4H A AE KK Al T (hepatocyte growth factor, HGF )il i #111] B A% 41 i
EHE 1 (MCP-1)3RIE KT E VRO, T PR R K B IE 4 2R A i 28 4B B PR+~ 4 TL-18,  1L-6
HTNF-a FI3RIE, W 2O0E IR N ; HGF b @il % & 05512 85 3 1 (GLUT D) E A7 SR il S Ak B
W, TR R v IR S B /N ER TR A5 (p < 0.05) [29]. b 2 4 A K [R T (epithelial growth factor,
EGF)i# i /> /L 40l caspase-3 900 & 40 ML i I8 T-F045 4% (p < 0.05) [30].

3.2. MSCs i@iZshibEsiE DKD

MSCs [ 1 3 W HE SRR T-4h, 38 0] LA ibAh i (exosomes, Exo), & # iBid#4i2 mRNA. miRNA.
DNA FIE A5 HARgI TS 5% 2[31] [32]. MSCs BT 20 Wh F AN A A AT L o 4070 1) 2 4 oo 1 A0
Tk R L 5h 40 7 A B 2% HE R ( (mammalian target of rapamycin, mTOR){E 58 % 155 [ W M 22 /i DKD. £.4
HUE B 25 K R A B v St PR VBRI T4 B A4 (U SCs-Exo) 2> FAAR R I 191 88 I tE, F06 caspase-3 i ik
T 977 LE A 20 R /N b e A T, R ARE 1O PR KBRS AN ER A B A B PR 5 Ak, USCs-Exo W
DAY/ D v B S 1 A 40 9 T2 177 2038 DKD (p < 0.05) [33]. Jing %5 AAESE T miR-486 A] LB 145 Smadl
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Ak, BEMEG M mTOR M-S B MOE R, £ IS0 MPCS 2041 DN /NR . Jig/I7 MSCs ki
WA (ADSCs-Exo) #5171 miR-486 RI LARE#% 2 [ 40, JFR % B WS FIVEH , 22k B WR 4 i 453 4 (p
< 0.01) [34]. Nagaishi % \IEB] MSC-Exos #1il] STZ 5 5 [8# JR 99 K R /NE b Rz 41 (tubular epithelial
cells, TECs) 1 1= A48 4 M1 24035 DKD [35]. Ebrahim 25 ABFFE T MSC SRIE ) &M i 44 3o} 38 558 19 W5 375 4 %
Ho6t DN B e E R, 45 B B8 AWERR &9 T LC3 Al Beclin-1 2230, & 4141 mTOR FIZF 4L
EYIRIE DL, SRR ESEE IR, (R BHLSURE, XEesh TR MBS T 16 B 1T Lk
TR EE IRV B 2155 5 IR PR K RS ZY (1) DKD FilJ= (p < 0.05) [36].

3.3. MSCs Bl AR IR AR RBALEIE R E DKD

MSCs 7EAR N RSB 2 J0 5010 RE )T, Wong 55 AFIFFE T MSCs 7E M 4M 5 S A5 475 1 F 41 ffa L 5%
TR B SN 'S /INER R IEGH 1 B8 J3[37]. MSCs H TGS R, CLATIX LE 40 g v AR ST —Le 2 21,
R R TEZ G BOREDRE T, REAIEER BN 7 &L Z AR AR 5 7 #2554, {H MSCs i£#
BIBLAEIATE G R (381« 40 M VA 55T 52458 B T -2 74k B 4 I B8 38 A A — 2D A, (HE A
RIEFNEE AR I, AR DMRERALUE S I EE L

4. [B7E TR IE KR A

DKD (IR A0 7L B, BT MSCs HU¥RI7 AT R I69T DKD FI—Fa Zi6y7 771k, % DKD %
T ) B W0 BEAG #5A AS [FD R PSS AR 2 A, (LI ST 0 A0 S 6 i TR i N ) 400 B SR (R B SRR 39
REWSRIR[40] JRIEARIF[33]. H IR M E AR g i), g, SR EGEKBIA33]. OWHEE39]. A
Bk [41]) BERERARSE DT T A RN, 54, BT MSCs B IERAEED, f£E 5
HIAEIE R INA R Nz, MSCs RSN GRE ) 2, 538, Wi & H M r1hae /1, MSCs 7EMAAME
P T4 18 AT 5 B0 G A AN R 5 17 18 S8 M 2 A P KU [ 421 - Kunter U 25 A OB 72 MSCs 7] LA 1k 4 H 4
Mz AMRE R, BT RN AN B /NER A 1) MSCss 224046 v R 5 40 M i I 28 7 B /INBRAEE Ak [43], PR o L
I8 F I ARAT A7 PEAR 22 il 8 T B A A 5 i E A6 MSCs B2 F DKD #Ife R SL88 10 H 404 B, X
TAEBNYIRETY Hp (1) SR G 45 F2 15 T AN FH T I RVE I7 I8 ROZEAT X DKD S8 BN B 0 IR SLE0 5%
DURA € 1R 78 00 T 40 M0V6 97 DKD 224, nlAT IR 521, R ORI Rk .

5. g5

MSCs = 38 1 355 73 e S S ilb iR AN AR AR 3E 5 M B AR 005 B 52, 15 SR PN G Bk S b
FE&Fh DKD &8 3L 1 +7» BRI 77, S MSCs ¥697 DKD A2 43 8okl vy 47, HHS T i R I
ek, FEAER) MSCs TEAR P ARIE RIGERETh BRI IF] . SRR 257 R 22 RIS IO IR R 54T 5 ik
PP o B TS BT A0 T B AT B E AL ROV RE, TR, 3SR AR YT Y R N D) I I 75 A T
R L o AR T ORI T il DKD Sh 8 ik — B AIT S AR B S MSCs B FHRCR, JF B e 3
XFT DKD &3 B 22 1, JRAEIRIRAE bk — il AT 20, X SR s A R e s e, T4iiih
J7 Ry DKD S 1) 55— Fhik .
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