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Research progress of human umbilical cord mesenchymal stem cells for
treatment of various diseases

WU Dan, YIN Yu~
(Kunming University of Science and Technology, Primates Translational Medicine Research Institute, Kunming 650000, China)

[ Abstract] Mesenchymal stem cells (MSCs) are a type of adult stem cell that originates in the early mesoderm,
which are capable of self-renewal and multi-directional differentiation. A large number of studies have shown that MSCs
have great potential in the field of regenerative medicine. MSCs can be used to treat many types of diseases such as spinal
cord injury, liver damage, kidney damage and autoimmune diseases. They are generally derived from placenta, fat, dental
pulp, bone marrow, umbilical cord, and fetal internal organs as well as other organs and tissues. Among them, the
umbilical cord as a link between the mother and fetus to transport nutrients contains a large number of MSCs. Compared
with bone marrow mesenchymal stem cells that are affected by the donor’ s age and fetal mesenchymal stem cells that have
ethical issues, umbilical cord mesenchymal stem cells (hUCMSCs) have a high proliferation efficiency and wide range of
donor sources, and low virus infection rate. Therefore, hUCMSCs are considered to be a better choice for treatment of virous
diseases. These advantages also make hUCMSCs attractive in the field of regenerative medicine. This article focuses on the
current research progress of hUCMSCs related to disease treatment.

[ Keywords] umbilical cord mesenchymal stem cells; stem cell transplantation; tissue repair

[MEE®I ] ASH(1995—) , 2 At 2GS [ 70 BT A0 AH OCHFSY . E-mail: wud@ lpbr.cn
[BIEEE]FF(1988—) 5 i+ FENFFYIRAL E ALY, E-mail; yiny@ Ipbr.cn



126 Hh [ AR PR 22 2% 2020 4F 8 47 30 %545 8 1 Chin J Comp Med, August 2020, Vol. 30,No. 8

B8] 75 5t + 41 Y ( mesenchymal stem cells, MSCs)
AR TR R RE6E A K EHIE RA 2 W
SHERIIERE, T DS B F RE IR 0T 22
LR AE ) BT MSCs B R 1R
L B MSCs ZER 5 2H U 2 F0 A B S 22 P 9
(AR IR 7 S0 A% 32 7 B orh R R A
1] 78 )57 40 2 (human umbilical cord mesenchymal
stem cells, hUCMSCs) [N HA ZaetE (RB0R M e
P M S TE R AR IO 8 AR 5l T
o S A B 55 4 L A 170 3 P 4 ke U, LR
FIRER R T AR L e+

1 hUCMSCs H)3RIE R 4 ¥ £ 4F4E

JBRAR H = b s B AL AR SR TR A b R DL
JAEE GBS (Wharton” s Jelly ) T MR B B 4
24, N7 18] 78 5t T 240 e ( human umbilical cord
mesenchymal stem cells, hUCMSCs ) 92 I R 30n] LA
G320 4 s (1) PN A i fie v 45 21 19 18] 58 5T+
4H 4 ( human Wharton’ s Jelly mesenchymal stem
cells,hWIMSCs) , (2) I8 F A i i 18] 58 5+
4Bl (human umbilical cord mesenchymal stem cells,
hUCMSCs) , (3) 2k F B i /87 ) 2H 2 ) ] 5 o
+ 40 B¢ ( human
mesenchymal stem cells, hUCPV-MSCs) , (4) M &
rhAR A5 1Y 6] 78 B T 40 B ( mesenchymal stem cells
derived from human umbilical cord amnion,hAMSCs)

hWIMSCs = 3 15 1 40 M 20 4k HT B ( cluster
differentiation, CD ) , &1 CD29, CD90, CD44 , CD105
KA AN H 41 B2 DR PR (human leukocyte
antigen-DR , HLA-DR) , HA /D335 CD45 B, H it
HARE R, T T H A M EFIRYTY A &
SREBIBE S 5 B AT I R JR A hUCMSCs 7 3 3%
MSCs FHOGHLJE 4 CD73,CD90 ., CDIOS Fil A ff 43 F
CD44 A 335 i 1 48 i A7 75 CD11b, CD14 ,CD19,
HLA-DRM M 347 145 J% B A hUCPV-MSCs /5 6
ik CD105, CD73, CD90 J: CD44, K % ik CD34,
CD235a VCAMI1 IL-3 J OCT4, i F hUCPV-MSCs)
FETEANML 5 it /D R BB A% A RE ) 58 i e 2
TCEAE N RFNRR BT T 32 B, A DG AT 5
B 2Ok WY hAMSCs 1 % 35 CD73, CD90
CD105, 7] 5 3 73 Ak Sy J I AR 40 B, [ i,
hAMSCs HA7fE 1L A2 08 ZHAVE B L A B i 45 2y
RET L H W K WF 5T K B AR R £ 2

umbilical cord perivascular

hWJMSCs il hUCMSCs, Zi ¥ A hUCMSCs.,
2 hUCMSCs i&ir A EHEFRBT R HE

2.1 hUCMSCs i&f7 FFi{s

hUCMSCs A8/ CD8* T 40tk , v i+
YLK -y AR SR FE R 7 14 7= Az ; TR Bs Bl LA il
CL 206 A0 1 B W4 i 1) B 6 B M2 4 i %4k, I FH
1R P Y 9 E B s 7 2016 4F Bi 4B IR
Sz R E /N BN B hUCMSCs BT LA IE 3 B K miR-
199 133 Sk BRI A 5 4 i A K PR 7 19 2 g, 15
EL L T 52 DR 200 L A 35 A A SR AR | AT R 28] AR AR T ]
KRS 8D A AL s S s AR R . I 10
£ Shao 25" BB Fh i 2 T hUCMSCs % 3 1L-6
IS 2543 WA AT REHE ) /R T PI3K 5 5 38 #% 1Y
B miR-455-3p [AMAMA , X B A WMATE K Py Al
PRGN AT )G 2248 (LPS ) 75 5 (19 1 195 200 Jfa 375 £k A
SRR 1 1 77 A I AR AR S P A5 /) B A
th, miR-455-3p [y R A 1G9 n] DLyl s5 B v 40 12 11
FURIEB A4, I B AR 1375 P 1) 28 M B 7 2K, A
MR T RE. S5 Ah, FE L Y R BT R,
hUCMSCs © $i 75 H X585 JRIp FH-9 (4n JH-A Ak i 5%
RAEF 320 ) B3R 97 W O, 16 I R BF 5% b i AT
hUCMSCs $i 73 7] I 36 205 v B AR |, 1 Ra ARG I v o
Hrh = R R, A A [ s AR 2% R N AR I
BN 2 8 JRO (T2DM ) H 3 b % A5 T8 45 7
JE W % ( NAFLD ) S8 B4 R I6 Y7 I A 22
2.2 hUCMSCs &7 55

2ME:E 545 (acute kidney injury , AKT) I PR
UL B A DG , M B B 5 A TR AR ) S
ARIEYT, B URes e AL, B E ST Re
B i, Andrade FEU' T FR, R AN 85 3R 1
hUCMSCs #4487 A 2k 3 2 e B85, AR AL
il AT B & hUCMSCs 4 4 22 [n] 431k B /NS I 1 240
Ji, AR E 2 A2 i Bl SR BT ) B AL 2 A, T s
AR IR A2 BB A 1Y R AE R, BEAMNA L
TRF5E AR I hUCMSCs AIAE FH T BEPE R B AKT 5%
RUIF s HO Z it 0 . HAE FHALH AT RE 2 (1)
hUCMSCs FEAK# 1 R F CX3CL1 A4 2 3k M 1 ik 21>
SZ AR 2 M A M A R S TR IR Bk A S
N, e A B A 2 A0 B Y AR S 3 A R AT Ak
(2)hUCMSCs 433 B4 M AR AT 38 13 F PR 7 5 A
-1 MR R AN T, R L ek i 3
S A s I S 113571 | = oA e A o =M = g T |
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1023 el > A hUCMSCs 7] 5 8 5 2 Bk AR K
KI-F-1 (insulin-like growth factors 1,IGF-1) )
hUCMSCs-IGF-1 &4, 2 &2 G 1R B A A K AKI
BERYFS AT 78 3l 28 B 52 450 Ak [R) Bsf 285 B T 0 45 B I
PRI IS P B 20 i e 34 5 5 [W] F hUCMSCs-1GF-1
AR E G PIBK/ 25 H RS B (protein kinase
B, Akt) {5538 % M v /b AKT A8 LU 2l 2R v i
NG, 145 LT R B8 Ty, 4k % i B LY
R AT LA hUCMSCs AORSAERKG 2 AKT A3 3L i
WEVEIRYT ik
2.3 hUCMSCs &7 B Bk iRfs

hUCMSCs T4k THEA Z etk KRyl
PRI AT E A B Bk 20 256 R A R A T B N Ry 2 R TR
W E I ZE VR YT K I . hUCMSCs #4821 Bz k36 105
PO, — 5 T AT 38 3 ) o3k B R R R AN A AR
HE R R Af B b R A Rt 8 A K 1 32 488 1 Tk 32
A4 59— 7 1 hUCMSCs A] i i P45 Wntd {5538
% AR B-EI R AL 12, 1 5 2% B 20 i 1) 34 5
AE T, - TR Ak 5 3 i ok 00 1 2% Bz 40 i oA
T B 05 f k& 224 F Montanucei 28 #F 5%
Tk hUCMSCs & F 24 4 8 (O OWUZ I L s iE 178
R, AT LA 22 458 J Bk 0 B R BEAE L R AR, Mejia-
Barradas 25" & Bl Rz g VI BE AR J5 72 A= 4k & 18 v
Tz N B 4232 T hUCMSCs 1Y JZ JIRIAYT 5 & 3R
hUCMSCs RJ 5 IR I RN 3T 0L TE 1, TR) s ] ik
A AR 5 PR, 4 A LA 1 R R
SHIVER . P hUCMSCs 832 1 al 7 G yr A
Jei B JHR 7 A5 1 — OB 1 7 i
2.4 hUCMSCs & & 8845

SMEH B (acute spinal cord injury, ASCI)
Sl TR R R R T 5 R HER RS A B P ik
FARANERNHER, T 8OH 8652 2™ F AL 507
(R , ASCT 1 1915 38 & 46 22770 il hUCMSCs &)
TARAT RN G 5 D M AT 00 R o5l B R R T R A
Pk 289 B AR TR0, 2018 4F, 5k bifi %51 38 1
XF L hUCMSCs B AETT G ASCI & I fEbr)a &
L, hUCMSCs AT LB 5 038 ASCT 235 19 0 22 ) fig
B0, FLAE IR A 5T 04[] s R 52 i AL A4 AR B 11 47
JETIRE, HAN, AL T 40 (human neural stem
cells,hNSCs ) /& 75 F HE 451 0 5 284 v ] ] T~ 4 i vA
SRS RE AT RE ) SE Rl A 9T B, MSCs v] LA
5 NSCs M4 A BE I 428 i A J5 NSCs B A2
R H S HAL T A0 AR e, MSCs B8 4 5 AH 56 4 i

SR A B LAY, 2019 4F Sun 45UV BEST R
B, 5 8080 A% M hUCMSCs F1EA M A% 4 hNSC A1 1,
BENEX G M hUCMSCs 5 hNSCs J& 1797 2R I i
B, DR R R W A AR AL, (E AT LU
hUCMSCs /2% H T I IRIG T7 20 A i 43 1 —
AMRA WS RIT T,
2.5 hUCMSCs i&77 ¢cGVHD

2R ALY BT 1E £ (chronic graft-versus-host
diaease , cGVHD ) J& S AH TR Ji5 5 5 UL 14 I K AiE 2
— R AEAERAE 100 d K4, R FARE B EAEE
B & AU EEE R i hUCMSCs JUAR A
o JE Y B 148 HAE cGVHD A &8 98 v 45 52 %
T, TR ES S5 W ST RGE B, #25% hUCMSCs 36
J7 5 cGVHD B FP A I AR 5 %35 CD19" By 48
JL B A B R AR Y R e JF B R W 5% B R
hUCMSCs A AHSCIA RO, 35 WA B L5
I LA K e A ) 3 5 40 A O Y kR, X B R
& hUCMSCs I TIRITMEG TR MRS AR Y b 1 £
BABOFHZ RN, 5N H LRI, RE 5%
HEAL/INRAH EL , i 2820 A 1) 70 S5+ 4 B RS A /D
WY HEA Geih2 b B A7 K A%
hBMMSCs Fl hUCMSCs (/N AP EE 2] T 1 25 A 241
U RV A SR A MSCs 18R N BT &
P I hUCMSCs A1 hBMMSCs ™! B fii af LA 7
U FE AR K K FIRIT B A Y b fE 9 i E 5,
hUCMSCs 0 — 40 T30
2.6 hUCMSCs 8T INER R

VER SRR, 40 2 LU R B & thdh A 1% ~
3% 12 1 SE AT B 5L 5.5 ( premature ovarian failure,
POF) , Ly BARAE AL 45 51 51 0y 8 25 L  MEV 3R K7
FEAR AP BRI R KO i, B E I R A AR 5
BRBIRIT F BT MOk M 0 E s %,
hUCMSCs FIRSATIEIR YT POF IVREES T %, WF5TER
W], hUCMSCs 7] LA b3 1 2248 i-1 ( HO-1) [ 35
KT HO-1 78 B 5 (1% A 2 3 B A 2 1A g 43 s 12
8 G AL L R S S () A (W (o
hUCMSCs /97 POF /N B9 48 SC BF 5% X F HO-1
PR R R A T R AR > 53, Yin 20 R 3
7E hUCMSCs H 383569 HO-1 HE X ] i o 3% INK/
Bel-2 {5 53 A1 i CD8" CD28-T 41 fitd it 2 14 3k
SEPL hUCMSCs B4 J5 1 52 POF /N B B BT e
X S IRy B 4 I PR 3 F hUCMSCs 19 A 2894
SRR T B B AR,
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2.7 hUCMSCs i&¥7 18 & #x 0 /R 3% i BRI

MSCs A] I FIRI7 M 2B T s 5 1 ke 1 I IR
I U N OB S E IS N A (R Y R S
B L ) £ ) AR B, O LR R A A
MEZEAIT F B Lo I BRIT R i
i sh Bk B hUCMSCs RE % B W f# 1h & 7%
( Parkinson’ s disease, PD) H 2 1) UPDRS - 43 fi
Webster PE43FHE5 . hUCMSCs VA YT 11 2538 A7 PE %05
(FE FIRILAR v A B, H AT 9 T BEA . hUCMSCs
RENE 0 Ak BRI i 4 22 T AR 1B B A4 O
hUCMSCs 5543 WA FH 7= A= 9 20 B B51 7 AT LA 2% fif 2
JESCIRR I3, ] PD g £ B 4ot
P A R GE B, hUCMSCs AT DA
SRR T B 2 B T BLAT DL B A R 28k
B FHARMER

Bo] SR 2% 165 2R GE ( Alzheimer’ s disease, AD) %R
PRRRIE H AT 32 2A Ryt iy B-TE My PR AR 1 SR A AR
LI (FL G AN T 28 3 S 2R 1 o SR AR AR S I R AE IR 2
6] A e AL 748 hUCMSCs 430 1 1 25785 35 [
T VF AT D0 X 52 2% 1 240 L A 358 O 400 il b 2
AL T Rl hUCMSCs A fiE 38 5o 336 % K i v
(140 7N S50 41 ft 28 9 i T 7 A R 2 1 A 22 DR A
FAPY e Ah Oh %55 BF 58 E 52, hUCMSCs AT L i
b B-TE R AR B 1 2 R R /D BRI Y 7 U B
DURR, L ESR PD A AD 3X P Fh Bl 2538 17 P 9 0
IR L A8 2T A {3 hUCMSCs 445341
R TR AR 2R A TR BB 1) A 2
2.8 hUCMSCs &7 P E M iR

TE 3£ [, 38 F 12 Pk FH 2 % il % 75 ( chronic
obstructive pulmonary disease, COPD) F N EUALIK T
SERE FLO M PER ™ MR T 5 A 441 (WHO)
Bt At A H T 6500 J7 A\ RA O 2
COPD™ , HEGHTIAIF COPD Mzl X <&
Pk WA EE | 1R [ | R R 4
W AR AT AE R I R Ll Y VIR T
COPD, IR A7 7 s BLAMA AT HEA T 08020 il (R AL A
FAR, LR ATRAEARIGYY COPD, SR, i 2897 87
A PR HAFE AR R > Le P98 &
B hUCMSCs AR i %5 28 T COPD & iy AT
J i AN AR, I HL 45 % B hUCMSCs 14 B 45
YRS 24 X A RESE T hUCMSCs HLAT #5051 17
FEVTTRE ) . AR JE — TP BT H ik s g
ik —%t COPD f855 #4T hUCMSCs 11 It R A 5%

BT HERENS %,
3 MNEERE

M43 B i hUCMSCs 2 H 1l F- 2 BE 245
a2 g H A s A, 5 AR IR A MSCs #H L,
EATHA RS WS FERE ) et A R HTRE D)
AR B B Pk DL B mT HE R 4R AR =0, mARH
HIXT MSCs B9 REHL I A9 58 38 N IR A, (H =R
IT A RO RN 2 A M AR R 2R I I PR 11 NI IR
YA 2] TR IR UE, SR, 40 A S A
IR IR AR ] T A BE R S R A A
WIS A T A SR 2 1 A 3 56 v bR AR5 fifk e 11 [i]
Bt Hol T hUCMSCs %% M 77 76 1 % # 28
hUCMSCs A 7 v it % Jo e A8 K v B0 34
WA A5 DRI R A 45 ] A B o) 7 H TR R R, Ak
hUCMSCs A () et it S 1] 851 75 A7 #E AR R R it
PRHAFF 5% N 5% AN AL 2 A A% A I 64T 1A 4% 240 L 7Y
S DRURGE TN R R S 200 i Ak R g A T LA T K A B
Vi 2 R SR AR R DL, X hUCMSCs R
TSI DA FH T I 5 22 1 Pk K, I HL AR R 3 5 24
KE TAEAREFE 4318 T hUCMSCs (2, {H i
B AN AR AL 15 5% | e 3 D 3 A AR 1 KR L
I AR 32 30 B 5 0K A 9 15, AR AE AN K KOk,
hUCMSCs W5 765 Ab B 2 AT A A T 2 =,
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