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Abstract

Mesenchymal stem cells can be isolated from various tissues and are a type of cell with self-renewal
ability and multi-directional differentiation potential. They play an important role as “seed cells” in
regenerative medicine and tissue engineering, and are also a hot research topic in recent years. They
can come from various tissues or body fluids, including bone marrow, adipose tissue, dental pulp tis-
sue, umbilical cord blood, etc. However, most methods of obtaining stem cells from these tissues are
invasive and may have potential complications such as bleeding and infection, showing certain limi-
tations. Therefore, finding a stable and non-invasive source of stem cells is very meaningful. Although
human urine is a type of biological waste, a small amount of mesenchymal stem cells can be extracted
from it, which are named human urine-derived stem cells (hUSCs). The hUSCs collection program has
the characteristics of simplicity, safety, low cost, and non invasiveness. Current research has shown
that hUSCs can induce the formation of various mature cells, including adipocytes, bone cells, smooth
muscle cells, etc., which has great research value. Therefore, this article reviews the research progress
and applications of hUSCs in regenerative medicine.
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1. hUSCs K& 91 B 5 Y545 4E

MRIE T WEAE R IR, BAA 2 W i/ g JEH e I[1], ALeC S TIRPR, a3 44 fa R
HTEBERE, 1697 2P BER[2]. TR RIET 25 S IEN AR, &HE, TS SMas,
HARHOG REERARIRI3], W4, =] Lo o i 77 2N AR 54475 BR A H 32 B2 T 40 e 2
FLAE 1972 4, Sutherland 55 [4]H XHRIE 7 WSS I PRAEMLAOBIEFE,  ARATT Db AN 4 A HAEAE] 2 R
WU IR P RA 1 G T AR - 20 tHED 90 FRAX, A %38 KN IEH IR A7 AE /D 836 1 B A i (29 3~5
ANl JR), AHIX A AE ALEAR SR FRAEAR, WM EBAR[5]. £E/G RIS H, Zhang 55[6] KN,
TR A 5 Bl 8 2 Y AT DAUSCER 21 /0 B 1 PR B b R 2, R b3 R I A e 20 g mT DATE AR A R4 i A A
9k, I HARATLE 2008 4 Yo B0 B T EEE BRI R BT — M, T DA A R bR B
PSR FEMIBR, a8 N ASREMETA008(hUSCs), FHHiE T hUSCs BH 232k 18] 76 51 140 i 2 T b
i) CD73. CD90. CD105, X%k M4Hifibric CD45. CD31 1 CD34 HEik £FAYE. Wu Z5[7]@ T
XF 6 hUSCs 5144 7] 78 /57 T 40 R 28 22 JEG S PR 1) 78 02 T 40 B i) A P 2 R PR AT 98 B, hUSCs AT
8 () 78 o0 T4 L R i 2 i AR P 1) 7 o 1 40 P R S A ) R A0 R B 23 A e A R L AR 7. L
A A K &t R hUSCs S4B RE /U7 =P A b i, Rk hUSCs nl g & 4H 2R AR iR —F
IR I A AR 7], HIETIRAFMERM AR, BB HENRIEE T2/ 0 4 Ma s R
Bto —SSMAEAH 22 RS T EREONAIR, SRR TOGG ORI IR E AN Ta, RUTEATRIET IR £
FEAf; T e R YT, KIA desmin, REATRIETWIZHM: 25 =Fpg 28— 2 A 5
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TE MRS RIE vWF, IR T W A i — e B 41K/ RIR A o-kit AN A N &
[] JoT 4 [6] o

T hUSCs [ RiFERE 0L T 17 ihds S GRS, Bharadwaj 25[817ERSAE 1 55 1k 5 M (10 Lo 1k A2 444 Y
hUSCs R T Y QLR MAEAE, KW hUSCs BT LIRER, GIEEIE. B &I s bR Em .
N T PR hUSCs &K F B TS 23R, AR 7 5 IERE Rt B R Rk, RIAS RIS 77 1)
hUSCs #1338 1E 5 5 40 M (0 L DR RER (9, HL3R0 2 40 f R BE 41 it 52 DR AN R (1 AR ic 4, IE B hUSCs SRR
T BT

hUSCs FIHRBGE @S EREERT, 30 2T R 2 DA R 73 25 8 hUSCs, BeAS R A iy HoaTi& A -1
RIS . PERIAFRIE[9]. M4k, BT hUSCs BIFZIEIREH, BB FEA B AL, R By
ORISR BIGH M, 55 3R BE BN T BN M T S 7R BRI A R A B 7R 4 101 R, BUE
P b R 88 35 B i 3 B AR K R G A IR T [ (6] (97 [10]. JEARZHMIIRELS , hUSCs S L7255 2 R4
WiBE, 5~7 RNFFURTE A e, 10 R7AAE I e B &[6]. 520 hUSCs EMR SN FH G Fl A K 1)
R R A IE AR RIS . PRGOS, WER RN 13 2 40 % E IR 1 RBORE A b 40 0 v [ 11 340 77 e f v
FEPRIRIRIE AL, Bt PRI LA A AR PRI A e B SR T 2 . Lang 5[ 11 WAERF U R, JRI
153 B hUSCs $0E MR (1) By my AARUEAG O, A 8 B KON B vy B /e RN 22 JO V& B 22 (1 4 I AE At AT T 7D JR
W T hUSCs FIFREURI 7y B O A WA AE rl 52, M LG T I AA 2R T4/, hUSCs FIZEEL
Tot s NS Sy (EHE 1 o

2. RiEEFHREFEEZESENPHARER
2.1. hUSCs fEL R RGP OB R it R

VERFRIET W R RS T- 40, hUSCs 7£'5 21 235 52 5 GER BT b b PR 1 20 24 B A6 Ak 78 i AR K
FIBFFEOE . Choi 5[ 12]ELER T hUSCs 5 1R T4 MU = AKCRIE I H4EE R PR RIE . BEA%E. &
BRI . B REFERIE. WE T R EYRIE . RN eSS R 7T U R 40
M4 IBE ST, EBA T hUSCs £ MSC 20/ "B R0 0Re T S i 154 A P 22 4t 07 T 5 e i
S RN 2 K SRR 1) T 4R MIARBL, I H hUSCs 2w H B m KPR AR K R 7203, 1580 hUSCs TN 'S T
A R I IHRYE 2 — . Sun Z5[13)8F50 T hUSCs it T St EmMarEH, e sLitd, {EFi@Ed
IE5 S TR R S BB, FAKES 25 hUSCs J5 '8 DhRe S5 IkEE, hUSCs AbER AL fiE it T 5 2 2340 a3
BE, DSR2 2 4R ML KT (TNF-a 1 IL-6) R T-AH G 85 I (BAX 1 cleaved caspase-3) 1321k 7K-F
T MRS sERR Y, KR RANE E MRS AL § S S AR, A5 5 hUSCs 3Ll 9%, SoR4ii
(A0 B 77 v T REZEL, A O SR T R A, A AT TR ST B hUSCs RE 2 3 B8 B ThRe, 3R E 1
LA, SOHE R SORE AR T R, RN bR 93G5, O hUSCs 75 ' 4 438 5 8 g vh 1 8
PRAE T AT REME .

SR ZH 23 T AR AR AR o] B AR S8 RN BRI, TR NG I IBS R ZH 2R, o] DU T 55 2 I A
TEARM 5 « hUSCs 7515 e 8l /R 5 g 1 8 FH B R R BI3 77 2011 4, Bharadwaj 55 14175 & 75 45
FARVE DhREIEH (BB AT B S B AR R T LIREEIIRIFEA, JERIhiAE S T hUSCs [A R % b 7 40 i
AP LB Ar AL, WEYE 240 hUSCs RILH IR Dhfe, JRE% bR 7] hUSCs 1A R % 1E 2 1) T g
FRIC(ZO-1 F1 E-cadherin), XX T ANRIE R A4 bR 22 G B 22, I H hUSCs IR 5E 734 BE ) mT LASE
SRR TR EZR. FN, Wu Z[151% hUSCs 20 b r= 42 10 bR #4540 B (UC) AT L4m A
(SMOEAK R 1) 3-D ZFL/NG B T Z(SIS) X F RN 7 LR RIEHL, %50 1LH hUSCs 1
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B R —H JE tHRIE UC #xid (uroplatin-iii A1 AE1/AE3)8,, SMC #5xic(a-SM actin, desmin 1 myosin),
FAFH LSRR PRE UC F SMC TE R ZUARL. w9388, hUSCs fiTAE ) UC A1 SMC 7 LL
BERE =42 L SIS 4 b, FhAAEIR ARG T = 4N LR 194 KANSRLT K AR FR B 4L 40 2 2
JREERII R E « hUSCs AIYENAHLHZ TAR A T PR 18 B i sl A R RS SUE Z M B Rk . 4
1M, 5 ZELEB IR R £ Pk N AR B hUSCs F T IRPRIEYT, SRIFEASTT e dl IR 4 iy 5 4, AN A7 75 b e
Ji9RE 52 BV AE RS, Chun Z8[ 1615845 7 LI, SR SIRERE 7 5 VRS bt S 10 F IR B R ALY
hUSCs, F£5 3 215 5V hUSCs AT HREL, 25 R B RIET BIREEH hUSCs B IR A, A
A G AR IR o AHATT AR RIF S TIE ST DS e S5 38 1 P 10 T B B o P8 45 4 1) hUSCs FH T4 2174,
FoRIET EIRES T hUSCs 2RI 3 7R N TSR F- 40 10 m] SRR 6 T BEpos A G it S, M40
JOHEAT R B H AT AT R . Bodin 25[17]H] hUSCs BB T4 R 128, HRAL TR
18, JF15°F hUSCs [a] pRE& b 5 20 B A0~ LA 5304k, hUSCs ATAE 1) R 6 B 4 A~ UL A0 B AE 40 14
AR IERMERZE, WO MRRIE RSN AP sEier, ¥ hUSCs 85 & 4 474k 2 2R
AR, R0 AAZPUR S A G BRER A AR, X SEAH o0 Ab R IA R b R A0S0 WL4H M br 54,
XL TAR PR % B @R T = LS N E

2.2. hUSCs Rt B4R BE NARER

B TR EAR A0 2 S AE RE V05 B 2 T B T 40 M, () 78 0 T4 (BMSCs) 2 B & 4t
(B A TRE R4, FEVF 200 IS FU IS 7 e S g R . SR, SRMTH SRR AR L,
HHEH T ARG FR0.42%), kiR FEEREARRE . 2L IE[18]. IT4K, hUSCs 7E
HHLIMEE FA PRI RIF099% /7. Sun 25[13]H0E T [H—MASRIE R hUSCs 5 BMSCs BURCHE FHRAE
VISEAT N, TEARANSLER R, SHIFRLARE) BMSCs AL, hUSCs BAT HUF (1385 . SR AER 6817,
[FIE, VB R T —Fh B R PR 25V I 40 i 1 358 0 S 28T AN, SZ3F hUSCs #1 BMSCs ]
RGP B FEAT RSCCE Ao TERN S 12 J&], PR PR P 4/ 35 o S 2 25 S8 35 i G R DG B R B
Guan Z£[19]FBF 7 N, hUSCs R AE B 24 TARE R4 ARIR, A AT T hUSCs 5\ S 78 )1 24 41
TRECHE B-5IR —45(B-TCP), 25K, hUSCs 1E B-TCP WA REAAIG IG5, B 528 1R Il v 1k R 485 5
I INIERA T SC4E P hUSCs HISE 7046, AN, KRN T hUSCs 1) B-TCP K BB SR AT 1
A, g5 R PRSI hUSCs 7T LAMEEEBT B T . Li 25201 hUSCs 14 B8 H AN, FFiE
SEFHLAT DACSGE B VA AN BB B R, RIS IGAIE T ORI T hUSCs HIAMBRRE RS 1 RAW264.7 21 i
WAL, BIRAH] RAW264.7 40 w8l a A 04k, et 7 BMSC HIRCE 7k . BT hUSCs 7] LLidd ot
MIfET B AR P3RS, TN e T S A AR EAE R A5 B B AR I RE 70, hUSCs v A2 TR 1
—NETHTIE 1B A MR

2.3. usc FOEMNFFHHARHRE

B 7E Dl 2 S AE ST A 2 IR F T4 . I B T4 AT, &J1Agni
T MHTIE B A th R, A AT SRS sUBON R R [21] [22]. hUSCs 13- 22 ) 7340 18 ) A BORE e )
v, s T OB A IR T . Cai 252313 hUSCs 204k B R A, 5/ R A 181 78 i 4
HRAERNRITE ML T, 75 3 AR ARG, AR Rl og AR DA PR ssf A e R e 5 55
VIERREE . VR — DA I B hUSCs T4 1) b B 2 R RESE R e A o R 40 i, 1X 1B hUSCs B
ARSI A HI9E 7722020 4F Yang Z5[24138 0K hUSCs 5 A ZF R BT-41 Mg (hPDLSCs) AL 84 3%, & 3 hUSCs
A2 EiE hPDLSCs i 704k, fEARNSEIRT, ¥ hUSCs [A[H:ILRE 771 hPDLSCs JB v AR B
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WL By R IR VKRR R 4eSi iy, I B E MO A aRIE Ry TR, X e RISk

T hUSCs AT F AL TR J7, R F 9 XOF s i I7 54 173 BB . Xiong 45[25]
FEEL T hUSCs HI4H AR AN 7 3% hPDLSCs $2#T hUSCs 4 7ML L, &I hUSCs 4 i #h3L i g 2 &
fieit hPDLSCs i 7r4t, IF BAESI IR MR B [m R 2 R . BLEWFFE3 8 T hUSCs N B E
AU AR TR B

3. EXBSGE

Hill LA R Z 2% hUSCs (AR ERET 1 2 75 T ST, hUSCs [ H 30 BUHARF AR 9595

AT AR ST SR — 242 . hUSCs fEAHA TREMFF40, HARBUS R 2 B Iealm, g
TR MIMREA B 5, I BA SR B REFRE S [ 2 I RE A A 71, BARKRIR T hUSCs
SRERES — RV E R, KL, X hUSCs BB FCAES BAME, FOS A 30— B
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