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[ Abstract)

Chronic kidney disease (CKD) is prevalent worldwide and represents a serious threat to human life and

health with a high morbidity and mortality. Currently, there are no effective curative therapeutics for CKD except

hemodialysis and renal transplantation. Stem cells, which are able to self-renew and differentiate into multiple lineages,

have been explored as a potentially viable treatment for CKD in recent years. In this review, the potential applications of

three types of stem cells for treatment of CKD are briefly summarized, including embryonic stem cells, induced pluripotent

stem cells, and mesenchymal stem cells.
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F BB EEZ A RIS FE R T
CKD 1 B 58 B A 6 A 3R 118 8] A 23 At 6 BH AR % |
MR R % S5 CKD FER MR . H
i A3 FE 2Bk A A B ORI K CKD AR 3 1 [ R
AHE 3. 0% ~ 18. 0% , B /3 Ai 45 ARG 2, o g
SENTEZ . 8RR 0 22 5 I R AL G 4R IR ik
A GBI E BT KRS

FLBT B CKD SRR 5 A B, R — Bk
BUREAR— AR TE CKD ™ E BB, W MR TT AN GE
BHL1E R 2 % CKD 5 1 3 8 3 2 A B 905 (end
stage kidney disease, ESKD) B Bt , fi J5 1 # 75 2 5
BT T A, BB BRI & R H A
FERR A 533 il e 400 3 B AR KOC & i AL
T B8 B B BT 9% T R N R AR
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T4 (stem cells, SCs) & —F B A A 358
22 18] 53 RE T AL, AR S HOR IR AT LAy 3 26,
Wi 41 ( embryonic stem cell,ESC) 1755 2 it
T4l (induced pluripotent stem cell , iPSC ) F i {4
F 2l ( somatic stem cell, SSC) . FH SSC 145 [A]
FET 40 9 ( mesenchymal stem cell, MSC) . & IfiL T
21 Y ( hematopoietic stem cell, HSC ) Fl1## 22 1 4 fifd
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sheets WHEME 77 1% 76 5 3R M H (B 4% 53 W HGF FlIfiL
BN B K A F (vascular endothelial growth factor,
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BE 2R MSC YR ACRIAT 1% , MM 52 0 MSC /936
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MM) A5 57 A B 2R B JPRZ B RS BT
AL B ) FE A
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T HARBORE ; 73 SMEAE I ESC 2 T8 1 it 98 A1
FEAEMLAR G g HE R Y 1) 8, PR B A T I R
T

25 L RTiR XSS Y ] ESC BRI B
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HABIEZH 4 FiAF Oct3/4 Sox2 . c-Myc Fl
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21, kS ESC —FERA Z RMEEES

HAjE & — 2 226 iPSC ik 0 B ik R 40
Ji, BEAT R R A ARG Takasato 28
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NPCs, i 355277 A 1 A 3 3 g /N | 8 i /N
1 Henle 855 2275 BER LT 9 19 5 SR AL 454,
Tsujimoto 25" FfJ A2 iPSC (hiPSC ) KR4 NPCs 5
UB RO P24 T 2K a T JE BB B /N ek B/
EMERERY A AL BER, A 2 s B
Féa/IN BB B RS T 77 A 1)t Ak I 24 T 5 1 o A
HEE, AN, A5 hiPSC HEar 2848 B R
S ALY 0 5 KA ' 3 25 B AIE ( congenital nephrotic
syndrome ) FlIH YLt (A [t 5t % 1 248 5 ( ARPKD)
S, XL AT T 25 0 I R BRI AR
S PEASAG I T

H Al K 22 B0iF 78 285 iPSC 5 5 il NPCs HE 1M
TWRCE R s NIEZ ME . Tk iPSC 41 i
HIEEHTIRIT CKD s B s i 50, ot
5 R B LT A A A i 2R (erythropoietin, EPO ) XA YY
CKD 5 i B 27 i B A — 52 7 55,
SOOI TR Y hiPSC 40 i S M AERE 7= 4 EPO

Hitomi

(20 L ( hiPSC-EPO) , 12 25 41 it 76 {4 P iR 7137 L
A7 EPO BRE T, I HLRE WS oe 38 /)N B B 220
BRI, hiPSC-EPO A DIME G720 1 — > J7 3K
W&, WA 3R B H R AE hiPSC BEAE IR 4 CKD
KRR DU B B) 2T 2 Ak B /NG SR A N /N ER
A4 M CKD BERE 541 iPSC eI 1)
MSC (iPSC-MSC) 8. 7] LUfR 7 CKD K BU'E D g, £
i iPSC-MSC & 97 B K BRUR WUEF 7K 7 FR 25 AR A
JITREAIG, 5 A% B 35 40 A /N A0 A 2 T LR 3
e

Zi I, iPSC #EAT B A R — R AT Y ORI
ik, XEEHARE RS E T H T B R
A A R AT 24 ) K D A O D, (HLJE Y R A
FERAN & ZAb AR SN E BB 2 8% B A RN 4 5y
FTyRE 55 5 A 65 B i HAR R BB AL
HEREE A, T TC VR & 5 1 5 A ) B 1R
Mo HHIRAMPA T ER R AR E EE TR
b e TS T BT 1 =1 9 N N 1 O
FEE)E SO EFN 3D AT EN R4S, X F R
] BE Ay FE A 25 44 T BE A A B R T 4R
B

2 EEMRE

CKD ™ i35 NS A=A filt B, i 23k LA
fatFREFN 28 55 40— AN B R B 4, H ATk %A A 3L
VAT F BRI X CKD, 3T 4R e BiF 9 % BLAN )7
RAEIRYT CKD J7 A — MR 09 TS, A3
MEET MSC ESC F1 iPSC 3 Fh SCs 1477 CKD F
FHVE T3, MSC 32 %2 238 4o 55 43 Wb 4% b 41 it PR A
EV S EHE S B Dy RE Rl 0B AT 4k b S A
& (B MSC 5 3Z 2R N IR B R i B AR T BT
R, ESC FliPSC B 2 F T RSN IR N IE 11 25
WEBER S, U R AL, ST g R A
TR FASIRIT 25955 3 B SCs Pk £ S i
PRI 1, BARIAE K ZHA 5T IR NGB 7=
A SEA RV N KN T REAR ] 1 B T RS AR, (R 2
XUE 5 L S A LUJE B BF 5 3T R 1 8 S i JE il
PRI it 5 A oF 6 1 200 B 96 97 i 5 B IR A, T
MpH AR AR KA BRI IAIT CKD DL & B AH
KRB .
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Table 1 Comparison of the advantages and disadvantages of three kinds of stem cells

i Pesi 732 NI 275 30k
Cell type Advantages Disadvantages Application potential References
KT E 5 T o3 B 35 575 e e I
PEAR ; fE A0 NI FH B ST B A2
UL ) BUET Al o8 PO ELUAT8OE o BIREE L2 B T A
PUEAL T PueFdefl BiAk Buil LU S0E AL B E A4 B R AL
95 T4 TR Y G S A HAY 2B MRS 7 AT R AR L SVE
|PTJ}EJ\+VEHH@ . NN e =1 A
Mesenchvmal Convenient source, easy to separate {nﬁxﬁ%c E*lﬁﬁﬁic [7 11-
e:enc YIllld and cultivate. Low immunogenicity. It is difficult to effectively locate  Cell therapy: protect kidney, promote 17 ’22]
stem ce
(MSC) Promoting cell proliferation,  specific tissues and organs, and it is  the repair and regeneration of organs ’
; repairing damaged tissues, anti- easily affected by the environment, and tissues.
oxidative stress, anti-fibrosis, anti-  which limits its therapeutic effect.
inflammation , anti-apoptosis ,
regulating immune response, etc.
BATAfett, TRIGFAET, (R S S A e U T
B RS FIELSE *gé RIS J&EPLABITE BTy e 2 o o o i 207 1
[ SRRIER =0 g s oo Bt AR A
. AL, . TR, [ 32 -
Embryonic o o . X Restricted ~ sources,  whether to ) . .
Totipotent, infinite  proliferation . . . Form the cells and kidney organoids of ~ 35,38-
stem cell R L. i standardize research, ethical issues. . K o
capacity,  maintain  a  highly . the kidney lineage, which is used for  39]
(ESC) . . Form  teratomas.  Transplantation .
undifferentiated state and a stable | L transplantation.
o immune rejection.
diploid karyotype.
HIRHIFE 5 L BE )1 5 ESC
AR s BB JCRRIG A SRR iz 3kt o e e b
s PAgGogiabi T R R T R 5 A
BEREW TR, o s 1143
Eematilih Abilit of self-proliferation and SRR T F 25T A REA
e Y L. . P .. TR iPSC WORAN & ; BUR M, Formation of kidney organoids for the
Induced differentiation is similar to the A . K . [ 40 -
. . Reprogramming iPSC is not efficient. study of kidney transplantation.
pluripotent characteristics of ESC. It can ) . . . . . . 45]
o . - K There is a risk of tumor formation. Construction of kidney disease models
stem cell proliferate indefinitely, have a wide for the devel. ¢ and evaluati ¢
(iPSC) range of sources, and avoid ethical or The cevelopment anc eviluation o

issues such as embryo separation.

kidney drugs.
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