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[Abstract] Adipose-derived mesenchymal stem cells (AMDSCs) isolated from adipose tissue are stem cells with a
multilineage differentiation potential, immune regulation function and highly self-renewal capacity. Compared with bone
marrow mesenchymal stem cells (BMSCs), AMDSCs have some unique advantages, including abundant resource in
adipose tissue, high extraction rate, and are easy to acquire tissue and so on. Hypoxic-ischemic encephalopathy (HIE)
has very high mortality and disability rates, and the clinical therapeutic effect is not very satisfactory. ADMSC can
decrease neurological deficits and improve neurological function following HIE through multiple mechanisms, including
homing, paracrine, immune modulation, neural differentiation and endogenous neurogenesis, and the ADMSC constitute

a promising therapy for HIE treatment. This review summarized the related mechanisms, clinical trials and questions

about ADMSC treatment.
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AMUBEAT 5 BMSC AL 4 9 2 5 1k e 22 100 734
VEREN i LB R 7 ZH 2R U R L SRR R
B RS o e AR AE AR 5 A B X BMSC
SR AR B A 1 T Al R TR A T R A SO0
ADMSC 7£ HIE {57 i B BEA T 2504 o

1 ADMSC B F451%

ADMSC " {Z A6 T AR i v s ASAEUR T
i, HAE 1 g MRMTZHZ AT RS (0. 5~2) X 10° 4>
M4 2 5 i 43 (stromal vascular fraction, SVE) 4
i, SVF 40 i 25 38 B 5% 43 89 T 46453 1260 ADMSC
(0. 5X10"~2X10") , H Hfili & T 460 85 . ¢
B e 2 A 7 T 5Ot R R Y [R) T T 4H M
(mesenchymal stem cell, MSC) Z4pl, ADMSC ik
MSC F¢ PR L . 40 CDY0,CD105,CD73, A5k
TR I 20 A 2 B A1 CD45 ., CD34, ARk A
KHE4 M DR $it 5 (HLA-DROS™ | [l i, ADMSC
BA Z i s feae )y se ot d& Bed IR I OF By
b SEFERE S Fe s BN B LS AR R K U i
TRERARE L RIMERAIESE , ADMSC 22 5105
TEAG R 1 1 5 RE 0. HL 1 A1 BE D) A T BMISC
ADMSC F3- WA 51w 2,3 — JinA B K7 B A
F BMSC, HA B ) feie i 1 e 1

2 ADMSC ig7r HIE B8 X H1Hl

2.1 Jadauaml JHEJEAE MSC 1E 2 F K R AR
o E [ P R B I AR PN B 0 2 R 1 41 2L 5

SERRAF 6 B 2 Fe . 8 R B R iR v 3 ik A 2 A A
(middle cerebral artery occlusion, MCAO) H7, i i3
HUN 3l ik S A w45 ADMSC, & 3 ADMSC
Rl 27 I G 5 S % 22 M 5 DX 3 H AL AT
Be 5 gl M fir A 7 la (stromal cell-derived
factor la, SDF-1a) Hlj fb N 7 52 ff 4 (C-X-C
chemokine receptor type 4, CXCR4) 4l 4 &, SDF-
lo s {2 it ADMSC i # 1Y 5 8 A 1, 45 105 7 4oL
SDF-1¢ ZFiA#E s E ADMSC 13 3k SDF-1q £ HE
it ADMSC [a] 481 473 &6 437 i 32 B, 1 CXCR4 411
il AMD3100 RedliERSRE S . FEAIMLME 538
FEJT L WG 22 28 50 A6 B B B ( mitogen-
activated protein kinase, MAPK) i@ . PI3K/Akt

i %\ Ras [A] 538 BRI 305 L i/ AT A AR B BB/
MR AR I 732 A B Jd AR RE I35 ADMSC
MIERRE Ty A HEIT S

2.2 Faucdie ADMSC fErb 2 g F A 1,
X EN -2 Ny K ) S5 RE M 453 0 3 2 4 AR
OB . b Bl A p 22 A4 4 T (brain-
derived neurotrophic factor, BDNF) il ff1 £ 4= K
F-(nerve growth factor, NGF) B g g8 i 2500
S BRI GRAP SZ 454 28 T AR FEE 5 1 78 Py
Fz 4= K [ 7 (vascular endothelial growth factor,
VEGE) F1 it 40 i 4= & [ F Chepatocyte growth
factor, HGF) sl HE Ifil 45 15 A= 1) 5 8 (5 1, RE Al ik
P05 B0 5L B4 I A P A O A4 TR ALK A I R R
RN, RS & B ADMSC iS5 2R A
TER B, HIE S8 b Sh b 35 i 0P 28 40 30 1
Dok 525 24 R 496 B D BT A I ARSI 2 RE ek
2 RSk E A MSC 40 W 1Y 1 17 16 22 5%
ADMSC 7 WA B35 1 O 2T i 40 M A 4 I 7L T4
= v S IR T BMSCH,

2.3 RFOAT  AEMHOEEUNE A B BLR
o B T2 401 A B P B AR R A 28 R A A T S
LA T RE DN L AEAE B PR U BSOS A B
EFWAE . RSS2 55 IE 5, ADMSC Rl # il B0 A%
ANIESE R A R AL 6 EAERKNT 1 I
WL S sE I F W, ADMSC BERE T 42 %
F(IL-18 . TNF-a. Toll K214 4 %5) , thfig T4
PRIF-(IL-8. Bel-2 ZE 45 o M IR S 9 S 24
LA RIBLA H AT i A B n] g2 ADMSC i@
Tk 5 20 D ) B K A T v B [ 4 T
RAE— RN o

2.4 APZAHa  ADMSC i T R ik 2 4141
G343 AT 5 2 1) P 22 A L4346 R B g o RV 1)
IARRE TS HA AR HL I AT RE 5 40 BT Ak i) RO B A
¥, Safford 222 & 8, fE — BT ADMSC (%
FRA4~5 O AT 43 AL S Bl 28 T AE Al O Rk pil
HBEABEASNERAL BTG SE 1~3 h,
ADMSC 5 AT LA B BH P il 2 R B RS S50 K
W, ZFRR R AT Ca & /MR LG NS 2
T Rl Mg B IR B 7 = 2D A i R
AMDSC [t 2 FEAR 36 . ES W) S2 56 P, TCie
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AT P A A7 B4 ] LA S S 2 A il 483 1 X3
Bl ADMSC, JF R HE A K& HF M2 E
RG] ADMSC 7 A T g pE s, iR o
FRY], 2 IR S ADMSC [ #f 2R 41 i
34k TTK £ J5T AT R 30 S VR B T R 2 A L N
L5 2L B 0 AR 5% B A5 538 I R 15 S o A 00
67, s MAPK/ERK G ., Wt 58 #% Jf {2 iF
ADMSC b=,

2.5 WREAZEA KKK EE T X
(subventricular zone, SVZ) K ¥ 5 U5 4k B TR T 2
(subgranular zone, SGZ) [ i Z A PR F5 & — &
AR A RE ). 2 HIE &/E 2 N SVZ i 4
T YA 5 B G WY UL B R A0 R R % R T
SVZ.SGZ WM 22 T AE i s o I
ZRAfEHE 2B, TS ADMSC 1 )5, SVZ
AT AN i 2 BT KR BrdU,DCX
XSUBEPAE A A 5 L 1) 1 48497 X 380 % - B8] ADMSC
REARAE SVZ 1 2 T 20 B 1) ot 22 400 0 43 A7
BDNE E 4 H A #2820 M A7 15 16 5 LA S pl 22y

o

17 ADMSC LS P 28 A4 1 Al 5 0 A

U4 BDNF NGF Z i 32 R T4 565
3 ADMSC &7 HIE Bl FR# 5

3.1 ADMSC #9 & AR % 2016 4= 12 A 16 H M
www. clinicaltrials. gov & E{#i F§ ADMSC 897
HIE (Wil R g0 38 4 0T, Wk 1, & JF Ry i 5e il
X ADMSC ja 77 sk i PR 2 rf B8 R Bt 4
PR WFFEXS R g 60~80 % IR HEAE [ 144 5
O 1XA0° 40/ kg, 15 05 =X 0w Dk S BT
SRS SR 2 RS 1~14 d, SR [a] 6~
24 1~ H., Regenerative Stem Cell Therapy for
Stroke in Europe(NCT02849613) iR J& 2016 4E7E
I T & 1 22 vl L RAEAS (400 4D Il RBIFFE » IS
XFGh 18 % UL b Wit i 24 v £8 3 o 150 22 TRt R 0f
HRZH , T K T 46 ADMSC 36 77 s I 7R 26 A A7
ROPEFNLE e, FiHLE 2020 4F 9 A 58, %156 bk
Z X OIS VB R, R M A i PR A ) 4 i ke I )
IS o DS R i — 20 I R o) 4 i ke I P A
Z U RIS Bk ADMSC 7E3597 HIE Hi 4
RN L 20k

% 1 [ZF ADMSC &7 HIE pylif Rk 5"
Tab 1 Clinical trials of HIE treated with ADMSCs®

Identifier Disease Intervention Phase Research center
NCT02813512 Ischemic stroke ADMSCs Phase 1 Single center
NCT01678534 Ischemic stroke ADMSCs/placebo Phase 2 Single center
NCT02849613 Ischemic stroke ADMSCs/placebo Phase 2, 3 Multicenter
NCT01453829 Ischemic stroke ADMSCs Phase 1, 2 Multicenter

4. From www. clinicaltrials. gov. ADMSC. Adipose-derived mesenchymal stem cell; HIE: Hypoxic-ischemic encephalopathy

3.2 ADMSC & R & 89 % 4 ADMSC A%
ik HLA-DR, AZ:5 RN T 40 M/ 5 19 S e Hi v
S PR B i TC IS 7E S AR G A 5 ADMSC #4548
S R K BAAAEHE S I . ADMSC B A H
H 2w oAl o3 W E SR R B R R PRI B0 1 2
HAZ SIS . ADMSC ERm &g T s s
Wkt s o3I R R R - o AR A R 40 G 4 L R T M
WbEERS RS A I . B ETMAF L. Feng
SR B, ADMSC 25 ) I8 S5 41 g i 45 » (HZE 1A A1
NS R IR A 5 1) LT 2 200 I, A R Yt A
AECE Y. (HAL A B 58N Ry, ADMSC G i 4 W
TL-6 0% fiiJed 40 L 1) JAK2/STATS {55 38 % »

AT RE A FLAR R 25 i R AR L ADMISC RE AR ik
5 HE JH A O e Can 2 A B i AR T HL
KT ADMSC &4 B 58 82 /0 i = Ik [R] 1 08
5 RAHTHLA RS o

3.3 ADMSC & K 5 ) 649 #L.30

3.3.1 Bk ADMSC B 45 B A HE
SR . EARFSAE S T8 IR R il IRUIR 7 75
BALAR 3~6 A BEARTR I PRIGYT 5 52 1) A o 5
IfEC A 4 . ADMSC fk#i5 MHC [ 25,
AFE MHC 1 28 $ J5 F At ) 3Jr 7 CD40,
CD80y,CD86 , B A 35 i 15 Fl e 28 B G R 1 o 1t
Fea ikl 2 R Aoy v fe. BEE B, A
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) ADMSC X K R HIE BA7 B4F 19 3R I7 2%
SRS B T Rk I8 ADMSC 3697 R0CR JE B 8 22
S R R ST R RS AR B T B SR . AR
A A 107 32647 3 97 AL AR 9 5 ik (] a4 J =
7 do BN RN AISETY N R B B ER AL R AR 1 T
5 B AR R (RS 2 2 N R R vl BB
ADMSC HyJstie o [R5 20t & R4 T 0 0 » %R 4R
AT .

3.3.2 AW ESBARTEZA N E NS
B PN S AR 3 Fhe BN E (L TE S ADMSC
4 51 550 L K 2 AELAFAE AN RER RN R T A8 L 5 5 4
RIS o B TR AR X XU /0N L (ELAF
TEBRAEIUBT 2 5 T SO BRI 5 55 A 2 o i Dk 2
g PREE, ARG TS (HATAE ADMSC 5 §14%
/D T3 00 LA s 0 LA T 5 e i
PR L o 5 R B AL PR R A AT AT IR AR
3.3.3 wAHEE WA e HIE kA5 30
min {41 ADMSC, 24 h Pt R AT 235847 » HLAE
WEH (14 O B — EA IR PR . AR
R AENHR AT 30 d 45 BMSC, B0 M SIAE R
Ui BRI R R 2 BRI
PR (EAT R I 8] 7 7 SR I IF TSR HIA

4 I =g

ADMSC R %38 2 9 6L | 55 53 Wb . o 2 I 9 L pf
R IR 2 AR S 2 A AT R HIE 1)
A 7 » 75 B S e rh U T3 ASOR P J T
B B AR . (DI DR . AR BE T 55 H R
AEAE—SE 0] ST AR DR, W e T 8 4% TR YT I B
[ VEFHPLE 5 IR e R A5 A ISR I AS iR
A ADMSC A BB RYT HIE AR SN
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