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Abstract

Objective: To investigate the effects of urogenic stem cells (USCs) on urinary system injury and other
systems and their potential application in tissue engineering. Methods: Using “urogenic stem cells”
as the keyword, the literature search was conducted to analyze and summarize their biological char-
acteristics, including the value-added ability, multi-differentiation potential and the mechanism of
injury repair, so as to evaluate the application possibility of USCs in the repair of urinary system
injury and other fields. Results: The urine-derived stem cells had the characteristics of mesenchymal
stem cells, simple sampling and strong ability of multiplication and multidirectional differentiation.
Studies have shown that USCs may originate in the kidney and can repair the damage of the urinary
system by releasing exosomes and a variety of cytokines, providing an ideal “seed cell” for the re-
search of regenerative medicine and tissue engineering. Conclusion: A large number of studies at
home and abroad show that the research prospect of urogenic stem cells is broad, and their appli-
cation potential in many fields is great. Especially in the repair of urinary system injury, USCs shows
important research value and clinical application potential.
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1. 518

T-4H 2 2 A B IR K Z W Re 10— K400, X T2 SO AT . AR AR T
T2, BRSO TR N A [1]. 1968 41t 58—l B 8% i is HT3&G 40 A va 7 B s [2] 85 414X 50
ZHH, THMRERERS:, HATREEZ TG T4 NIEHR8Et, 28 &G e e
Jrak TAE, WIRT400. BUAT4IRME S 2 e T400 = K282 T4 R B =53], [RI78 T4
Hi(MSC, mesenchymal stem cells) /& % fe TN R EE K R, W& HTEZIANS, Za6T
SEMGGALT, R R E RAEE . BeE. BRI ASUAME H T 7S 1 TRk IEE R, HEM I
SR R — A, R MSCs O Tz N T2 TAItiayT, (HAfETE—LEEhie, B Fe
MEST, BOMAEAEXUAE R —E Wi, I AR, Hdrkigss, I H MSCs Xl IR RG24
oA EE I PRAT AR A E R S HE T SIBTERIBUR D] . MR4R0E, kB A FSL 5 SO FEmkaE 1)
MSCs & = 5 7 i 1) 2 & B BB MSCs HIAFE M baE 1. A2 TR 5 A AR B 22 I 7T
VI FRE MR “Fh e .

2. RMEER

Sutherland 5 Bain [6]7£ 1972 4F Uy HAERT A= LI PRIGFE A BRI T —H B4 — e I KR ) I vk
4l Zhang [7]5F7E 2008 4E 55 — IR M N IITEE PRI 70 B B Y, 2R ) B4, A0 bR g 1
FERVR AR AE A M S5 = AN RIS BB, IR U B A A (R AL 48 i 7 2, i 44 A R U AHL 48 i
(human urine-derived progenitor cells, hUPCs) )& #% iy 4 4 bR I 1441 i (urine-derived stem cells, USCs) 5[]
FERT4HMAR LRI A UPCs 1E NI IR R G40 2R TAR B4 SR IEE Vi 2 B TE L, 4 MR IR B 25 5 W Bk
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JfH UPCs A5 ZEEGH AL, WA TEEAE— BIAFRgi 7R USRI A K . B FATEZE MR+
PEECA P AT G 0 F ARG, SR o T AR I RO RNV TE (W AR, T PR B I 6] 47 R PR T [ e8]
[9]. H1F USCs J& HRAAL, 7E0EH TATHHT AL E @RI AW KA &, WA S5 e HF. "Ll
AR A, TERIRR A I 23R4S, AT DAFEAR AR K Y 5K . 1% LR R 3R B USCs 7] LRGN
WA PR 2R G e 23 T RE IR T N () B ARG SR IR [ 7] A1Nilh 44 (exosomes, Exo) & —Fh B4 7= A2 I H AR 2N
30~200 nm (K X2 BRI 836, mT DLN A S8 i 29 O M 7 VAR B S R . %R (DNA
AT RNA) B S5 A0 E 1 o s B FE A, RS2 AR INAT o, N5 RSN R G 40 i [A) 38 TR [10]
[L1]7E 40 A A A i 1) TR R R 4 S B E BT IWF A R, AN ARTER I RE . e . RIE R
R AR TS 2 MY FAT AR I R A EEEH I B 225 %5, B, O
I, ARME R [12] [13]15 2 Pl BRAE BRI R B R AR ML, A FEUESE, SNBSS T 48 M R 6 TT/E H
WEBENR, | 225 7 T4m ey, gma. mEEE. Jik. TS 2MiasTEm[4]-
[16]. Zhang [7]55 i85 % 6 J5 A7 2 A VE R T S IRAE R AR 55 P B U 10 o Pk S R PRV b vl DA 23 B G 7 R AF
16 Y Gtk UPCs, I H /20 & Hi UPCs I 1m ERIA B IEAx £ 41 4n1(CD146, CD224, NR3C2, Pax2)#l
AT A BRI B AR I, G R A B R R B IR R 1, BSR4 A )R e AR
EW, (EAREE NG LI, fIRE bR SRR I R 40 S v AR E[17] . B FU s R AT R i
PET B /NERRONTZ - BEZ b i sg Ak, 25 2 40 i i S8 -5 7 1 A R 5 1z 400 SR

3. EYIFEES

PRUEME T-20 40 B AR RN, S/ N KRR, RS —, d0ulbaeA K, gust K 2H0H R S A
AR 2, FR IS T 4 i P i R, e ELE 200 8 B P Jo 2 v B 8 OR 4R AR B [18] USCs 1 fE#R14 CD44,
CD73. CD117. CD146. CD133. CD166. CD29. CD54. CD105. CD16 %% a] 7¢ J T4 i Fir A 1 4 it
KArEFM SSEA4. TRA-1-81. Sox2. Oct3/4 ZE /e T M MR AR EM[7] [17]. RIFVET-4HIEA 2 W
ST RE USCs 7E & A R e A K 7 3G 7R 525 5 SOl R e JE R % e, USCs 1] [n] = IR J2 % 2541 il
ks VB FE RIS F AR IR PRIEME 400, LRI o PR % b R g, ~FIE L4n i
JEWTEAR . HaEALANAE. B aum . LA AN bR 2 b 40 i 45 %2 Fh4i [ 19]-[21]55 USCs #HEL MSCs FE5
TR AR . RS I A R (— RO 10 X)) ELHEXS b B N B A R SR 4 M SR A IR AL RE U
PR, 87 FH T IS AT AR AE 26 S s HE R R AE (R BUR M [22] [23]. CHUN 504 155 I el gg 5535 1) PR h 49 89 1%
FRM USCs AR/ TR T, /RS ISP A DB S b, e BACER T TR B LS ) iR
Y. H AT AR FIUESE USCs HAABUR M. TRIGPE TS0 PIE RERS 7 WAk 8 AR KR 7 i/ INRUR
PAEKET . MENRAEKE T RAEME KR TFE2MERKRE T, M. H5E, HE
MU R 4Eg00 . TR 40 M55 2 PhA pa i) o3 AN IG5, I HE, SAMERE . 41
SR EIVE SR, R A TP E 28 . USCs it 5570 i3, 5 Bhan e 5 /A, [,
PRUGAAET 200 o Fo B0 HE 35 11 G 8 8 R M I R (1 0 ) BT 4 i 5% 20 WAPE FH [24], - Zhu [25] 5681 78N 0K R VR
PET4H AT A AN A 4 h 3236 (UC-EVS) BB Bk if /N SR JE B ol i — R A0 BRI, A ATT & IR o ] i)
R AARREERIThRER B T B2 00, X —E5 BB T UC-EVs 7823k /8 37 A= AL 746 5 T fO8 (eI )T
hak.

4. hUSCs Xt AR RGOS I{E A

BHWFFE R, FRIEHE T EA KR AR /1, T S s A E S EAEBEE
FA[7] [26] & B #5455 (Acute Kidney Injury, AKI) & —Fh DL D e s j B R 20, 8% i 2 Flop B
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AEFENLEI SIS, EFEE R B NES . B IR A . XA AT R T BUR R (Lo LR R
RABVEMIEP AR, LUK R o AR B~ F- 14 (1) SR AT . Bk B AR LA AR B ] 7 N B air . B A
B g = K3 AKI M8 B F R IR T R EUAYT G T Be LR — R IR . T A, LIRS
SR HUE LAY, PIRe0 S I G s B, SECE DIRERE N . KR E G RER T4
PG BEVE g SO I B 3R AL A 2 FLE SRS . A W 9T 3R B R VR T 4 M AE S
IR T A BRAEFH . Zhang [27]% AR W] USCs ml@dHL R ER « PUAM SR BT R0 s PR F AR
FUENE. Sun SF[28]HIBF AR, FRIFVETAMIGYT Rets BB IR THE NEDhRE, SR 4, AR
BT JRE S A TR, IR B R /N b R 4RI S B . e & 2HOK B IfE BUN 1 SCr 7K. AH
LTI EZH, AKI+PBS 41 BUN i1 SCr #52 # F1 1= (P < 0.001, P<0.01), TMifE4S T USCs #5975, BUN
F1 SCr #5 FF£(P < 0.001, P < 0.01)K ] HE 1 PAS et #r KRB A ZIEER 00 . KRB/ NE#s
PEoy, S5 EIR AKI + PBS 4HiF4) 3w T Normal 44(P < 0.001), 1j AKI + USCs 4P B BAK T AKI
+PBS Z4H(P <0.001)if F3H, 2V F 4045 S S ik 72 32 B T R VR VE T4 55 7 W E T o SMIAPE
5553 WL R SRBEAY JoT, R BRI 2 A e % A1 (B AE R RSB R -0 TRy ELATIEA Y 3R-6 A
YA R -18) I ERIE KT, R Bt 48 7 (A VA IR A R -10 A AL A=K IR F--pL) K7, AT ek
AR TR, R iE AKI IR [29]. SMBAZ 4 AN FEI 1) —Fp, e Tl A S A0S A8
YRS, WIE I B RNA, KX 28 oy A2 B AL, DLUHCRIRE S /INE 8 A gu g o,

[ s 00 U R0 50 P A S B o X — i AR B TR 40 4 5 1) B RS S A D e & [30]. W Fi it B
iR 5 oy s 7 RS-0 MRS R S AR TR A — 2R A AL A G B I EE ), B Klotho
#HH. Klotho B ATETTGUMIEGE . DL AHE AR vh iy s G €1, Rtk JLFE USCs Mg
PAFAER I | I B MR AT REid i A% 3 Klotho & 455 5 20 TRk B IERi0 5 I SR AL . 1IX—K
P ER i USCs AMIMATE B BEZRIATT RN R UL 7R AL A [31] [32]. Grange [33]5# 8 78 # £ H
T R PR A Y A R b S 2 Klotho & 14 BRI T4 L (US Cs) 7 A IO A, W25
B /INE A PRI S FEAS B, RIS SOE 1) R AR AV AR bR B R IA R B B, thAh, X FRTT FBOL
g TENEThRERIMK S, FEIEAE T YR Klotho & FIIRIHR K . XSS [34] 55 isk 17 18 14 5 I 155 284 g K
R PV S R T 4 i e I %o R LA L sl B K RS2 v S R A S, R N DR 0 R ) 1 i LT /K
SPAE 2 INIRGE N 7R 4 B S, ISUUEKFZEHE TP, JF LR B A E S A BE S
HAER, BORTE AL AR R IR Se g B, T3 B — 2D RO 5 R I W B 5 4 L a4 A - AN ) T
R . AR IE ] R4 A A B TR SRS E B Th e . XA T B — €S % =
S AR AR AT R AL T R . USCs R R Ik 1 A e/ b PR 9 K BR PR B AT R A 1R
(R, TS B PR 5 51 RS () B RRE » 7E Jiang [35]5 0 83 A 78 H, 308 3k vAE S 4 14 i e 90 1)
AMUMA, B IS caspase-3 I R IAXT B IE B 1 B AR . caspase-3 & — AN REE I T U TR A,
TEVERI G N5 2 P T R T 0%, s B RO o i i caspase-3 ML RIE, FRIEVET 40
G AT BEA B TR B /N ER B AR T, (R e 4 1% 1 G AN I T AR O FLsk> T 4 R
INE L AR T RN, PRIEE TR A AN IR AT R SR AR B R A AR RE D, FLATRER USCs [I4h
WA S Z AR T, SREAEKRET. TGF-A1 AlE A E [ 7 (BMP-7)25. Tao [36]%5 N KA Fikb
HRfY) USC J8Id R KA | ARSI B 2 AR A, R IFEAEIR ST I IR B R 0 B S 1) 28 At i
5 R ZH AR LU AR IS 1 B R A AR S B35 PR, B LU SR B G, YRR B WA SE 1
BITIE . USCs WMt 2 i 5 PR R AEA — @ R AR T E R . 7R R, Jl I B 8 TR T BeAd
USCs it A I8 P B2 4 K B+ (vascular endothelial growth factor, VEGF), I DL 581X S i 75 F5 48 )5 )
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G XY VEGF MUt M TR, 67T DAH S AEas T4, (et eI s8mate. il
PWFEF, VEGF AT ARSI TLP 40 (T2 240 ) 3463 05 X3, I fresdt e AT LR E 7346, AT i LA
PHMBE . EMZHAF, VEGF RELGEME S, (R e RANEA, DSR4
A7i5[37]. Liu Z5[38]KF USCs. CLZEATHUNL. RIS AN AL 3 b MY f) A K TR (R R e Sk B K% 1
R SR TR SIS BAR AR . BAEJE AL, A EE T SRS S A K T ROk 4L, [ VA2 USCs
A PR 4 P] R 25 SR AR A LA B o A A B A 3 5, BB AR N S A A eh 2 41 4 4
H A 2080 o X8 AR A MR B A B, ISR AR AR, K 0 LA LA A B2 240 24y USCs Ak K
AR AR T/ B S AL o X LEHIE TEERAR W], USCs mlidid B S 7t AN RISRS A B 7 B A 40
(IS FE R R LA A BT A WL B A I A A (e R 22 SIS, T S E 4123 -4 . Bodin S [39]%%
USCs ¥ pRIE b 52 4 AN 16 UL B b 22 20 o 2T A 3 A L, 5595 — BUn ) RS A B AR AR Y . 45 2R
KB, IXEE USCs RS Y IELESH 1 21 4 22 3 A I SR 1 AP B 25 18] AV TR I 1 5 T D5 G B A DA R 2544
CLEBT SR, i Sl i sk, USCs rT N A Tt B 51252 . ZHANG 58 NiE w7tk
UM IR PE S R ThRRAZ ST 6 T /R, R T USCs TEL R IR . JlId R kiS4 USCs, JR3) )%
RrIRVP AL K BRI PR B /1 % R bR, WA & HRR IS SRS o L% 556 W TR0 55 e Wi e 175
UL, PPAEBEDENLZ FIZhRE, S5 RER, %52 USCs VES IR BAELE R L T4if4l. Western blot £
MEEREIR, VES USCs AR P2Y4 FIRIEAK T4 47520 - P2Y4 52— 5 B Db IR L i i R O 2R
HERIZ KPR B ICAT BER W] USCs HVE S 1@ JRLE I BV ERIRAS, ITTA B T B DhRE IR A2,
25 3R oR USCs 2 AL (2 3k K B sk e JBS e R Sh REVR ]2 [40] . AT USCs W il #ihil S AL R . A
S SR T REAE NS 8 R 2 W5 3 10 180 J5 1R 9% ADE 28 (1) K SRR rh fle ik K R R IS E Sh B AN 4L AL,
W] USCs W RERCAIRTT IC HI—FofT B ER[41]. LA, USCs i vl it 55 733 A F4H 55 U1 5540 ALty
B IE LA S oy A SE T LA RS 2 R s R SR 1) gl S T E R 5 9 25 A 22V 40 4 51 K
DI REREIS A — & e HI[42]

5. USCs R ftt R HIRNIER

WL USCs 7T MEE B H U B R, H3RIA BMP2 Fll BMPO B JE4s &k 2E 8 1 (bone morphoge-
netic protein, BMP)J& Kl ¥ i B2 4% 4% USCs, R A/NRAAN, BI04k B s 2H44[17]. Chen %8 A\
[43]3 1K USCs 5 3 SRR (HA) B GV N B30 SREE 1 G o, RIS X HRZEAREE, hUSCs-HA Ja7T
Y et W2 R A Bl I AR B Qin S8 N [44] A FE R B, 7E1E B M AOKRRBURIR L T, 7T LAY 3% USCs
R MR R A RIS, HEMEsE g 01k . Guan 28 N[451/WF R R, RERR 25 2E W ik 5
FAR - BRI CRILTEYI(PLGA) B A SCALRE A MU USCs M RUE 7k o X P dE4E I v] Be iR Tk iR
BN, EAMUINE T USCs FI3GHE, i03&m 175 R PR DGR R A B A R IA K, DARE 5 T
DR PE R BRI 1, T IR TS TR . kA, WEFEEEH, Wntp-catenin {5 5 @ HIHIFI—— N &
SEH, BN T2 1) 55 ek R ot PR U T AT B R AT A OBV, SR W RERR S (e 3 USCs Al B
YT 434k ] BE B Wnt/g-catenin 155 S 1. USCs B AT {EA—FrHTR “Fhr4uf” F-T rp A of
2 RGN VAT » Guan 55 A [46] K £k (51 11 (GFP) % 41 hUSCs (GFP-hUSCs)HFi T 7K it 52
Bk, KSR R 8 JE IS SD KRR K R Xtk Bt S 3, Eid AR, RN X AT L
MBI, XRAMBAAEIRA RIGFRTRRE /1. Mo, XYl fieRiE 1 B R 2F 4 i v
FH(GFAP). 1 8 A (B-111-tubulin) AT £ 8 8 4 (Nestin) 2 28 oy AR &Y . R E R4 o 5
N, USCs REf M4l 1. 2014 4, Fu ZE[47]F USCs FiiE T8 & 5 SRR PR/ P AN K 47 4 =0 48
FHTBELREZHM R, IR DAL 2 kG T4,  Fad mT DO R s i N (R 4E VEGF
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A TGF-pL)HE = A B AR A8 . IERRE D, I IR ML A F42 . 4878 USCs 38 T i 55 739k 25 F
AR TR B BRI B EANE . Zhang SF[48]HIRIT 7L R, HORZALPIR) USCs MHEL, A5
BaE ) USCs 70 Y ZEAC R 77K P B 1 . I Sei8GE 1) USCs i 55 70 AR FIAEE 1 B2 A8 A 0 2%
MR BE 5 ER 00 B DA B BT 2 [ LR T R R O A, T AR A P44 B T 1 i G T R B g
7. USCs i BAIE S0 A D REVE DL, JFRIK MR R AR S8R o R 1) AL AR
Fr AN Ja SRR RS, X Le4A i mT LA B 0 475 [49] -

6. RS/

USCs 1EN—Fufi X T4k, DA 5107 B2 . sEaR B HE Ik . skt it Ak /) LA R 808
PERIRE A, ORI TR B AR PP A . IR SEREEAE4S USCs TEB Bl M RE S DU RFH 55 %
AU R I EOR IR S JT o R AR AE PR AR R A, USCs T HHHAH-A T R I R N A 5. H AT,
B USCs 1753 740 = AL IR 4H i K 22 B0 T A PR T IS 2 AR e AR S RIS A I o 0% T axX Se i it 75
e B A4 P9 S A 4 A A N Th R AR TR IE BN A BR - b4, BT USCs MiIARTE AR, H
WL B AT T F AR B, A7 AE— L in) @ 75 B — PR AN SR R . 3K 8 ) R AR AEANBR T USCs £
TR AT AT VAN 2 A, I SRR L d i X & I PRATE 72 SR R AR S

E&InE
W ERREMEEREFEHRZRIIE, 2022NYFYTS004.
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