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[Abstract] Aging is an irreversible natural phenomenon that occurs with age. Anti—aging medicine refers to the application
of advanced science and medical technology to early detect, prevent, treat and reverse age—related dysfunctions and diseases. The
research on aging and anti—aging has always been a hot spot in the field of medicine and life science. Stem cells are the basis of
tissue regeneration and repair, and also the key to maintain the metabolism of the body. At present, it is generally accepted that there
is a close relationship between stem cell aging and body aging. The aging process of the body must be accompanied by the aging of a
variety of stem cells in the body, and similarly, stem cell aging will also accelerate the aging of the body. Numerous studies in recent
years have shown that reversing stem cell aging plays an important role in body anti—aging, which is also an important research
direction that is conducive to delaying the aging of the population. This article reviews the mechanism of stem cell aging, the methods
of reversing stem cell aging, and the application and mechanism of stem cells in the anti—aging of the body, aiming to provide
reference for the application of stem cells in the anti—aging and treatment of aging related diseases.

[Key words] Stem cells; Aging; Anti—aging; Organism; Mechanism

.
—_—
.

FE e R K R R T Y — A5k A SR
WEE N OERAC LR B IIE], e 2 A1 SB[
M2 R ek TOE R T, EEE RO H
I TH 52 e R ) gk el s H R AR
PR S T2 EUIMC. THREER
HIRFHAE TS Zm o eEaL, CHRA, )
PR T HAE BRI ARG T AR P A
e, I TN R R N e LR, WA T A
EEHPURTEERI SRR, X T 00 240 2 4k i

[F4WH ] BHRARB2ERS (82001076, 81771102) 5 f[H
/R34 (2020T130744)

[ VB B0 ] 100853 dbat, MRAAE BB 58 T I B2 F 50, 11 sl
TIN5 2 A B 4 SE UG 2R, 1 IR A I8 4R 2 BA PR 22 B A SRR R (5K,
SREAFS, XML R SRR T IR O T IR — X I TR R GO
[EfEVEE 1 ¥R, E-mail: Liu-hc@301dent.com

SEZENUATE R, HESh T AR 2 i B A
Mo AT AR E RILA L e 20
& 0T B AR A M E MR T3 2 v A I T B
PS5 N AAE—Liak, DU T4 7E DL A= 3
YL IE 2 LA S AR SR IR 7 P A 0L BE 9 2
HE%,

1 REHE. RILFAED

HE I — R R 2B YR B AR
REEBE R, BEE R g B, R
AHURA R G EE B AR T R AL, LA
LA 2200 ATt . HATE R
WY FEATHE KA T DAL

PUAE RZGEE /T TR ON



<2 RAE AR O A2 2023 4F 1 A%E 21 %55 1 ] Chin J Geriatr Dent, January,2023,VOL.21.NO.1

SRR G FERINBER 1MW KT AR A R
AU R U B e AR . P R 2 T A AH
TERE L%, A FEWUEAN I RFETL
MIUBESFH . OMARGE: PG H RN
J2 BT B A AN E T A 2R AR R N, e ZRon Bk
Higib, MacMigeRITE. R, MR
R VA AR 283 R, PR oA T A B RS
Sl R Y. O RS LWLE 1
55, O WERES S B, SREIBE T, 4
L8 3 R A A I Dk 2D o 0 IR A2 T RN T 27 12
far e IS5, BIEHRETE Sy A0 T3, Il
ERETRUT L IAEAL , 516 3h Kok RERE AL A 1R
D R GE: TR A G 40 f v o A0 bR
bt/ S e N PR RS Y N R U B S N G ANk Lo 1
WHERARE . S i i E 2= DI Re R 55 . o
JERSG IR ZEL, RN G2 SNBSS o
K, Z4EAPURRE S N, 5 e RURel A
By e LA BSOS E . ®izsh R 2k
FI 0 97 FF 2R 55 R 3R AT 388 o 5 | B W s
MESEE I, &b Eh s, SECE BB &4 .
H RS TER N, B BRI SRR AN S BT
HEPr a8, S ey s h sk 1k,
RIGHERIE SRR, LA & i, BLJ s
SRR, R A NIRRT Al

TEAUAR 22 A s b il Jr r, B R
15 B B Q- V€ By Mg, PR f i 18R . Tamm-
horsfall |1 (THP) . ¥ HE. 8- J2 AL SIS
Na+-K+-ATP i CRHHRZE) o R4S, s A fbE
St 7/ NS N R R S =N AR i O =R
Yy 1 AL (superoxide dismutase, SOD) . £T 4l Jity
JI R 1 2% B8 I ik A Ak W) (lipid peroxide, LPO)
M4 B H K AL W (glutathione peroxidase,
GSH-PX) &1k £1 4t AR5 1 1l 3 A o ik S8 Ak
(lipid peroxide, LPO) . C Jz I % H (C reactive
protein, CRP) 7KF-7E P %) Z 3 48 A5 T LR T 46 U
MUAR S 2R e, AR A o2b (integrin
subunit alpha 2b, ITGA2B) LA S fi¢ I Z (secretagogin,
SCGN) 4k [A DNA H e fb A i i B 5 ALK 52 &
T DL DA OC s A TR AL AT 301 40 5 120 {0 ft B
MR, WHFER S NFEHA, PHEA. B
2H, Ao R4 2R R 52 12 I VR e B 2R AR K
oo 235 SR BR M 1 25 5 X6 I R 00 T ) g A
FKPEA B, 13K RS 2= K- FAE i 1Y
5 IR R K R IEA G, RUINEW E K]

DAAE g R WAL e RS 0 — Tt A s b,
zeng I — TR T RGN 1 143 o7 e e v [ AE A Ifi
IR Y 55 A U R ) A DG 1Y) e R SR B
¥ (advanced oxidative protein products, AOPP)
WAL, FHOEIE T TEAR R ARAF T e
AOPP fFGsEME, UEW B AIMER -+ AOPP /K-F-14
B A 0 15 g S R A, S S T B A A
FHWER AOPP {1y Il ¥ AOPP 1 1%t 5 & A= AL 48 b
STy

2 THRRZE MG

21 THIMIERAERI T A AR RN A
BIAR, AR, BEEPEREAR, 40 A 5
PR, 2 B S R R A T, A G
E T Sl e I L ol A 1 A A I D A
HEAALfE 3,  BCE AR fE s P v i
T+ 40 4 (Hematopoietic stem cells, HSCs) 7 &
B LR s, FAERR T N RE, B Tkl
HE RN & A7 8 B 1] 38 5 1 40 A3 56 HE 1 ek
559, AL ResAE, [RIET vk e g, AN P53,
BAX. P21 Z 5582 R R Eaks BiE " b
FAFRIER, o B ULT 40 B 2 i Ok A e
S5, A ACE B LT 40 A o R
25 50%, [m]HHE T4 A S . AN TR Hij 1)
R RUESE, B HUARAE RS, B 7
it T 4 g (bone marrow mesenchymal stem cells,
BMMSCs) (138 58 A1 B o3 Ak BE 77 34 th AN [m] 72
JE R SS, TSE S A RE 0 ) IR s . AR
TR & B, AN R 2 0 T A 1 4 B 7 Bl AL AR AT 1
T s B AR AL IR AR R ol an sk B AR
JZ P 22 1 2 A N E R TR BMMSCs 3 58 Fil g
‘B Re 7124 8 WAL F DU E K R BMMSCs, 1]
BRBE FHEE B Y. A, ARSI IR
By 53 B S AR N A RE T A0, IR IR AR S
— P A f A ) A A, RSP LA ) 7 5T 4
S () Z2 1) AL B RE U2 A TE AR IC B 0 T4
MR S, ACPREIZH % IS IE 5 R R AR L,
B BB R BT A0 R A A 20 R T S A
a5, 4k, ATP FI ROS ¥ J& . PCNA FI UCP2
FEURBAKEFEREEZS Y, kW, +
i Bf o 2 I IR — R A DR ek AR W] BE S ALK K
FEREEE A PR A EEK R

22 THIMEEZMNLE T AR 2 Ao
AL L, B E A EEETE D



Chin J Geriatr Dent, January,2023,VOL.21.NO.1 e AR O E2EZRE 2023 4F 1 A% 21 55 11 e 3.

TIUF U O AR F 0k A B T L
AR R 7= AR B 1S P4 (ROS) “5 48 2 AH L 1 B
PEAC RN WIRL S AR A 2, 5 R 4n s,
FR T ", ik Sukhi it AR
uip L A B D E T ALY A, XY R 4 A E G
ARIE DNA & il F (AR RS e i 22355 kT2l o
%o vk R AR R KR, S M S LA AR
WA RSB YIHIE Y. @F A NFAE T
AN R BT N AR S AR AT S 0T 40 i P B 1 o
5w T i A R, Sl gn s, g
HAL BT P RER AT, SR T 40 Ml
kaE U, @ DNA #iistit: A Y T4 &4
DNA #7517 F B 5T 2 0K 5 5020 i 3 2 L 2 ]
T-o AR ANAEAMIEREE ] T2 % 2 DNA #it
Y, FINH DNA A, s T A SRR AE,
ek M, @FWBLEDL: TG EHE 40
%) DNA JPFANAS, i3 PR ik & A al it f% il el
A%, FEALFGA] RNA T4, DNA HFItfb, 4
JRE . BB, B, DNA AL AT iE ot
20 DNA 5 2 12 [ /E 1 X J DNA #9 5 k 4k
Fr A w hhe, It S e ise U,

3 ERTERRZMNTMFR

HErTEr T4 s 20 T+ B, FEadE
SIE 2~ 40 B 5 R B L VRS B i T A A T M A
FE Rl ol T4 i =7 i
31 EZTUIMIEERE Bk, SRAMRSN =4k
BRI T AR TR R B &
TR A AFRAS, B IE B n] A RUE 2% &2 il Pk o
& W RWMICSE K = 45 2 A B T g+
YR 3. N 2H 2R 1 o A% Bl ) 550 n] A
ROIE % T A M 52 il s 2 R . Sdh, WERER
B2 T P ] 1E 2% MSCs 2. inHmEE
AL I PO RS A | TR AR T BRI H
T Z B B AL (5 5 i e T A o 2, H
PN ZE BIL i AT fE 2 38 52 I8 45 mTOR {5 538 % B (1%
TR EY AR KK, FE FES RS
Bl 2 38, 6 B Bk 40 M P4 4 9 ROS AR AL
7 3 U R S 2] g 410 ) PIBK/AKT/mTOR {5
3 B R S A TR T AR ) W KT, AT
RELE g 2. B S W AT 38 5 e 40 if 2R st 1%
AR P A2 40 Y 20 B 1E) 45 5 = LS 20
T P R K R I 0 A A A K
(fibroblast growth factor, FGF-2) . B &I F 4t &

(interferon B, IFN-B) . W54 g 1 40 il [H 1
(macrophage migration inhibitory factor, MIF) 4§
Py AL R [l R A A P sah, —H UMK
KGR ERER AR SRR 25 L H 2R L A R |
WMETBE. 4EE R C. ZRUE Y IR AT A
AL A Y 2E TR, T ani ™.
32 IRESSEmE S T EYE R,
LA N- 2 -L- 2R (N-acetyl-l-cysteine,
NAC) Al AR IEE PR B i R B 5 i 4
MOFR 800 o IR M0 2 P 8 o 3 o8 i s il 3% M A2
% BMMSCs 3856 . 54000 4 3G B 5 HE A
(RPN (|RANY TE-3 i 7/l Sl ) O Y e W B DAY
) Z AP -, XA AR K ki e R
AR P A A A K N T

(fibroblast growth factor, FGF) . M4 N A KA
- (vescular endothelial growth factor, VEGF). [fi./)
WA 4 A K AT (platelet derived growth factor,
PDGF) . I IR Y 35 77 1 T (i 2 15 1240
(5 i B R ARG A Y, pesh, B ISR
S 2 B LR B R A v e i B ) SR BT 4
MRS T, fRE F IR, R IR A R AR
M2 AAERE T B BRESMINA T 8 E 25 vk
Gb, A5 ARG SRR R L TR
2T M ARERY H Y. Rohan 28 PR AR R AEIA R
MSCs S4EZALAR) HSCs 2h3h 57, DIBIHAK
A BT H MSCs 5 HSCs YA ELAE . KB MSCs
A3 3 D A0 B A D A% 3 E WEAT G Y mRNA,
% HSCs Amgid fe, BI2 3 HSCs (IIRE, M
A SR A SR G R L FH b 4 KB B RS A 1) A5
i, W2,
33 EPeE a4 X EEEIRA T2 TH
Jifl (induced pluripotent stem cells, iPSCs) . 2006 4,
H A7 Takahashi 55 15 AR B AR E 6 5 9 1 F08T
A /N R AT AE AN s A iPSCs™Te Zad 247
IR SE i, HAZs St BE M T Ak, SRR )z .
iPSCs KIH 28 P BE K eleis, LA AL TE ) S 3458 51k
(ERARTE 2L S NTE 37 p a6 (0] 51 e |
MukJE . iPSCs kRS 7R 4EFFARE I A 12 )
REAN— B Ay LR SRIB B AT NP3 2= 401X,
Firp, gk or ARy Z R A 2 T DU B
FEHA PR TR 2 HATC RN iPSCs 7R UL |
B IR 24 1 BRAE 0146 A% DO 55 22 i B A DG Y 0
AR B 28 22 GE R0 1Y) sh R A vh Y G R T
ROR P A B T HAA SRR A RRE TR BB B R



<4 RAE AR O A2 2023 4F 1 A%E 21 %55 1 ] Chin J Geriatr Dent, January,2023,VOL.21.NO.1

RS S5 7 Y BRI I PR ST 32 21—
2y, Wt R .

4 TLRRRANRIRZ PRI A RALE

FAT, TR E B Z M TR AR R
TR, BIANLAZEA0E . BrEEs . AR
BAFIE T2 MDD ME SRS =0, B
BN, AR AR A2 e, 5550
WAIIRE S SoREVE Y e ST RIS e JEU R T T4 bt
PUATEZIIRER i B B, HFFERI], MSCs
TERZ IR B, alfe e PE Bz S . 100
1IN g 138 R S R N B e e T B2 e 29 )
LB BT RE S TR ST O U EAE IR P
e Ah, MSCs AJ i i H A 5 98 55 A F 4E£F Thl /
Th2 ALV A2 (B AT, (R0 T A0 1k,
PEREREALIRAS A T 4iA T, A R0y 5 ek
HHRBIEEPER, KBS R B TH
PARESE e SRS o, SRR i [v) 58
TR T A AR IR SR AR S e
TE AL B RPURE 2T IH BRI T4 (ASCs)
ZUEWI RT3 i 1 B o3 WA B B A B
MMiEs, b IR RO A O R AT
fiE Bk fl it B v B R AL 2R B, L P g
A FE R RS B I R PR BT
RATRI S AL M AR S0 2R R D REA K.
TABIERM, NG 18] 25 20 AT e AR S
o N B RTARARNE,  J5 7 B SR AR R IR AL v] R 2%
TR 10 22 S I 20 LRI B S T 24 24 L P 2 B A
BaES), PR st ORI M EcRE B ik ALk
B, BRSO RDE . A, TR
TEB AR AR R AL AT )z R ARR R DT
Horp S EE MR SR 40 A0 b i
AR Z b AR 0 P TR 1, Al A 28 B UK i
IR, BEE RO RTUE: BGERER MG {2
PR MAE, BB R P e T 4
JBE 3 PG K 25 A R N 0 A A ) PR S A
25 e ot ) 20 AN AR M 1 ST SR B S 2
BB AR AL TR B eAh, AR A 43 B Y A
PRI Z 5 ST AR miRNA, X
46 miRNA R 3 32 M LA ) A 27 D RE 14
AR =2 PSR il NI LIRS =2
Yu 55 U0 % B AR I B IR MSC Sl
() miR-125b FRIK TR, WIRTIHINIE & AR L

) miR-125b F G E Y, miRNA (lin-4) 7
TSR 2 RS BRI T 1 @fsgmdl
Al Y miRNA (lin-4) 3 F5A T K55
fir, MIRARIFERANE THL WL, Wik, #f
M miR-125b XA EEAEM . 181 RRET
N4 B, miR-181 FKIEM L BA LR,
] i miR-181 2, 7] ¥4 35 MSC #9504k ™, w9t %
B miR-181 ZZ 5 i 51 75 MSC SMMA b 2 4R34 1Y
W R IE. A, Davis 25857 2 BHAE R AE O 1Y
B D RN R B A E AT RE SR R T AN, AR
J& BMSCs Wi fEskfa s ey, Mfi] % g —4
WEAERPLTZ miR-183-5p BE& R 1M3g ., S5
MSC 45 223 i aCE sk, iR miRNA B9 F
JAES T 5 MSC KA ST RE RS, oE—
A58 HoAth 1Y) miRNA KA B T [ B MSC 4h i 4

FIPTIEZIRTT B CEE 5> o
5 B =]

FEMPUREE — EIE Rk SO TE B R AR
LR — A TR B B A B A, BT
AN, w5 N 2 R G AH A E A
HRE BT B ZE AL BEE T 40 MAH RIS i
Ao TN S PR BT 2 1 KR N TE
PL 2@ R AT EMR. Bt myli g s
SUEEN ZFMAFDRE T4 2 02 iRE, &
FOEY - OIRE i BLERTL, NI E LR,
[Fi L2 410 1 1 40 J 7 2 FP A R A 3 7 D T Y
B HATA N T4 e 5 AR N ki
Uik AR TN AR A, DNA Fif. R L
G 2 LI RSP S & N K Dol sy K B
PP T T A e RS, IR 2 AR AR
Ve e B —ERCR, HRZEEME, T4
R AR T H AT = 28— B, R A5 1 B 5835 1Y
EHINE, EAFHIEAT L K R, (R R A R
PR E B AT SEPE AN B AT, AR AR
TR AP MR A SRR AN — Pk, AR
SNEE IR RGN A AR ) 22 PR R E. B R
J& T AT B AL PN T AR . RfE BEFERTTER A,
TR AR Z RS, DRSERARR T4
HEGHRTEZ R NTERR R, WK i e 4 g
AW B U B AR A B

SEXH

[1] Partridge L, Deelen J, Slagboom PE. Facing up to the global
challenges of ageing[]]. Nature, 2018, 561(7721): 45-56



Chin J Geriatr Dent, January,2023,VOL21.NO.1 AR R~k ik

2023 4F

LEDECAL 5.

(2]

(3]

[4]

[5]

6]

(7]

(8]

9

[10]

[11]

[15]

[16]

[18]

[19]

Yamakawa H, Kusumoto D, Hashimoto H, et al. Stem Cell Aging in
Skeletal Muscle Regeneration and Disease[J]. Int J] Mol Sci, 2020,
21(5): 1830

Peters K, Herman S, Khoonsari PE, et al. Metabolic drift in the
aging nervous system is reflected in human cerebrospinal fluid[J].
Sci Rep, 2021, 11(1): 18822

Paneni F, Diaz Canestro C, Libby P, et al. The Aging Cardiovascular
System: Understanding It at the Cellular and Clinical Levels[]]. J
Am Coll Cardiol, 2017, 69(15): 1952-1967

Gualano B, Rawson ES, Candow DG, et al. Creatine
supplementation in the aging population: effects on skeletal muscle,
bone and brain[J]. Amino Acids, 2016, 48(8): 1793-1805

Shahal T, Segev E, Konstantinovsky T, et al. Deconvolution of
the epigenetic age discloses distinct inter—personal variability in
epigenetic aging patterns|J]. Epigenetics Chromatin, 2022, 15(1): 9.
Feng FK, E LL, Kong XP, et al. Lipofuscin in saliva and plasma
and its association with age in healthy adults[]J]. Aging Clin Exp
Res, 2015, 27(5): 573-580

Qing Z, Ling-Ling E, Dong—Sheng W, et al. Relationship of
advanced oxidative protein products in human saliva and plasma:
age— and gender-related changes and stability during storage[J].
Free Radic Res, 2012, 46(10): 1201-1206

Yang YK, Ogando CR, Wang See C, et al. Changes in phenotype
and differentiation potential of human mesenchymal stem cells
aging in vitro[J]. Stem Cell Res Ther, 2018, 9(1): 131

Xiang QY, Tian F, Du X, et al. Postprandial triglyceride-rich
lipoproteins—induced premature senescence of adipose—derived
mesenchymal stem cells via the SIRT1/p53/Ac—p53/p21 axis
through oxidative mechanism[J]. Aging (Albany NY), 2020, 12(24):
26080-26094

Wang X, Zou X, Zhao J, et al. Site—Specific Characteristics of Bone
Marrow Mesenchymal Stromal Cells Modify the Effect of Aging on
the Skeleton[J]. Rejuvenation Res, 2016, 19(5): 351-361

Teist , XUBEED . S W 25 A CF BT A5 B B IR 5 A
R M SEBIIRAS [7]. T ARBAR A B2 | 2017, 15(04):
193-197

Qiao PY, Liu HC. The preliminary research on geriatric dental pulp
stem cells from an 88—year—old man[J]. Chin J Geriatr Dent, 2017,
15(4): 193-197

Yu SJ, Liu HC, Ling—Ling E, et al. Proliferation and differentiation
of osteoblasts from the mandible of osteoporotic rats[J]. Exp Biol
Med (Maywood), 2012, 237(4): 395-406

Morris O, Jasper H. Reactive Oxygen Species in intestinal stem cell
metabolism, fate and function[]J]. Free Radic Biol Med, 2021, 166:
140-146

Celtikei B, Erkmen GK, Dikmen ZG. Regulation and Effect of
Telomerase and Telomeric Length in Stem Cells[]J]. Curr Stem Cell
Res Ther, 2021, 16(7): 809-823

Gu LF, Chen JQ, Lin QY, et al. Roles of mitochondrial unfolded
protein response in mammalian stem cells[J]. World J Stem Cells,
2021, 13(7): 737-752

Banimohamad-Shotorbani B, Kahroba H, Sadeghzadeh H, et al.
DNA damage repair response in mesenchymal stromal cells: From
cellular senescence and aging to apoptosis and differentiation
ability[J]. Ageing Res Rev, 2020, 62: 101125

Wang R, Wang Y, Zhu L, et al. Epigenetic Regulation in
Mesenchymal Stem Cell Aging and Differentiation and
Osteoporosis[J]. Stem Cells Int, 2020, 2020: 8836258

Zhang S, Zhang R, Qiao P, et al. Metformin—Induced MicroRNA-

(20]

(21]

(22]

(23]

(24]

[25]

(26]

(27]

(28]

[29]

(30]

(31]

[32]

[33]

[34]

[35]

34a-3p Downregulation Alleviates Senescence in Human Dental
Pulp Stem Cells by Targeting CAB39 through the AMPK/mTOR
Signaling Pathway[J]. Stem Cells Int, 2021, 2021: 6616240.
Harrison DE, Strong R, Alavez S, et al. Acarbose improves health
and lifespan in aging HET3 mice[J]. Aging Cell, 2019, 18(2):
e12898

Lee HJ, Choi B, Kim Y, et al. The Upregulation of Toll-
Like Receptor 3 via Autocrine IFN-beta Signaling Drives the
Senescence of Human Umbilical Cord Blood—Derived Mesenchymal
Stem Cells Through JAK1[J]. Front Immunol, 2019, 10: 1659
Partridge L, Fuentealba M, Kennedy BK. The quest to slow ageing
through drug discovery[J]. Nat Rev Drug Discov, 2020, 19(8): 513—
532

Barro L, Su YT, Nebie O, et al. A double-virally-inactivated
(Intercept—solvent/detergent) human platelet lysate for in vitro
expansion of human mesenchymal stromal cells[J]. Transfusion,
2019, 59(6): 2061-2073

Mohammadi S, Nikbakht M, Malek Mohammadi A, et al. Human
Platelet Lysate as a Xeno Free Alternative of Fetal Bovine Serum
for the In Vitro Expansion of Human Mesenchymal Stromal Cells|J].
Int J Hematol Oncol Stem Cell Res, 2016, 10(3): 161-171

Pu X, Chai Y, Guan L, et al. Astragalus improve aging bone marrow
mesenchymal stem cells (BMSCs) vitality and osteogenesis through
VD-FGF23-Klotho axis[J]. Int J Clin Exp Pathol, 2020, 13(4):
721-729

Kulkarni RS, Bajaj MS, Kale VP. Induction and Detection of
Autophagy in Aged Hematopoietic Stem Cells by Exposing Them to
Microvesicles Secreted by HSC—Supportive Mesenchymal Stromal
Cells[J]. Methods Mol Biol, 2019, 1854: 21-34

Takahashi K, Yamanaka S. Induction of pluripotent stem cells from
mouse embryonic and adult fibroblast cultures by defined factors|J].
Cell, 2006, 126(4): 663-676

Han F, Bi J, Qiao L, et al. Stem Cell Therapy for Alzheimer’s
Disease[J]. Adv Exp Med Biol, 2020, 1266: 39-55

Hwang JJ, Rim YA, Nam Y, et al. Recent Developments in Clinical
Applications of Mesenchymal Stem Cells in the Treatment of
Rheumatoid Arthritis and Osteoarthritis[J]. Front Immunol, 2021,
12: 631291

Cheng C, Wentworth K, Shoback DM. New Frontiers in
Osteoporosis Therapy[J]. Annu Rev Med, 2020, 71: 277-288
Haack—Sorensen M, Friis T, Mathiasen AB, et al. Direct
intramyocardial mesenchymal stromal cell injections in patients
with severe refractory angina: one—year follow—up[J]. Cell
Transplant, 2013, 22(3): 521-528

Kuppa SS, Kim HK, Kang JY, et al. Role of Mesenchymal Stem
Cells and Their Paracrine Mediators in Macrophage Polarization:
An Approach to Reduce Inflammation in Osteoarthritis[]J]. Int ] Mol
Sei, 2022, 23(21): 13016

Zheng Q, Fu X, Jiang J, et al. Umbilical Cord Mesenchymal Stem
Cell Transplantation Prevents Chemotherapy—Induced Ovarian
Failure via the NGF/TrkA Pathway in Rats[J]. Biomed Res Int,
2019, 2019: 6539294

Qin F, Huang J, Zhang W, et al. The Paracrine Effect of Adipose—
Derived Stem Cells Orchestrates Competition between Different
Damaged Dermal Fibroblasts to Repair UVB-Induced Skin
Aging[]]. Stem Cells Int, 2020, 2020: 8878370

Lee HJ, Lee EG, Kang S, et al. Efficacy of microneedling plus
human stem cell conditioned medium for skin rejuvenation: a

randomized, controlled, blinded split—face study[J]. Ann Dermatol,



6.

[36]

[37]

[38]

[39]

2023 4F 1 H55 21 %55 1 ] Chin J Geriatr Dent, January,2023,VOI.21.NO.1

2014, 26(5): 584-591

Sun W, Li T, Yao H, et al. Effects of concentrated growth factor
and nanofat on aging skin of nude mice induced by D—galactose[J].
Physiol Res, 2021, 70(3): 425-435

Jan SN, Bashir MM, Khan FA, et al. Unfiltered Nanofat Injections
Rejuvenate Postburn Scars of Face[J]. Ann Plast Surg, 2019, 82(1):
28-33

Atiyeh B, Ghieh F, Oneisi A. Nanofat Cell-Mediated Anti—Aging
Therapy: Evidence-Based Analysis of Efficacy and an Update of
Stem Cell Facelift[]]. Aesthetic Plast Surg, 2021, 45(6): 2939-2947
Ahmadi M, Rezaie J. Ageing and mesenchymal stem cells derived
exosomes: Molecular insight and challenges[J]. Cell Biochem Funct,

2021, 39(1): 6066

[40]

[41]

[42]

Yu JM, Wu X, Gimble JM, et al. Age-related changes in
mesenchymal stem cells derived from rhesus macaque bone
marrow[J]. Aging Cell, 2011, 10(1): 66-79

Rajasingh S, Sigamani V, Selvam V, et al. Comparative analysis of
human induced pluripotent stem cell-derived mesenchymal stem
cells and umbilical cord mesenchymal stem cells[]J]. J Cell Mol
Med, 2021, 25(18): 8904-8919

Nguyen HT, Jacobs K, Spits C. Human pluripotent stem cells in
regenerative medicine: where do we stand?[J]. Reproduction, 2018,

156(5): R143-R153

(Wsck H: 2022-02-25)

kA MAEXREROEEFARN HLE XKLEREFEHTHRPC 8l ZEET

BrR e FRAMARAL /T oaasot &S A st R s

izt PARORBREFAPEAHEFERLFSEN. AR OEEF L ER TAX T RFANLT S
EReER. AR BEEFLoEHAEERAFSER. LASEFHAEEF>STRALER &%
B, 424E SCI #F| Oral Diseases ##5A . Journal of Clinical Pediatric Dentistry H 4% %F . P XA S HF| (7

FPRE)FRARELLHF, S5 LK SCIHI 154, EFPAH—.

s L RE)  (FEEFOEE
ERH—RBIAEFEBRGKFE SCL L ELERFE 6 B, Rit#HmETF 3580,

A BRI 6 .

IHBRYGRHA 2., EHRBIRHE 2T, ASBRBEREHAIN, AEZ1H, 2AFLF1H, UF—XA
PAAWFBERZLRAEH 5T, FAHAEH 1A, LPERRBARANEH 29, SAE5HE T hnEEFS
FRARAE 1R, RIK 2020, 2021 FEREH EEF PR T REANA

THhsh

MAEZERE—EFP o/ SRR
Rt QRS E L, Faigs.

Fomiexx

PRy, ERALTTARMAFEAL 1A, AR TEHEER LAMELZEATIZFT R 1A, BRELER
ERMFPRFELL2A; A5ER83HXN 1A, BRARAFALIA; FERHAR#FT _FL 1A,
A EBERAR ST ZFL 1M, AP —RBEFEZLEBL3E, A SCLI13E; REAAFFH 27,

FRHA LA 13

HYEREEE 104, HEAE 164, MERATAE2L,; RIEFROBEEFLSOBEA

MEFHELERAER AR EEFARASEFFLERATE, (FPEEFOBREFLRE) A (0

BAGELERE) b,

AHE FEEF., HAE HEASFF, FERRELERPEES YO i, 2F 0 BREZHRITK,

B4R SRR aFAFARR . HTHRFA LB FER A

%
UEEFANAKALEFOBEES AR OBESY, vEKIFEERLIHEN; LA OBEFLHA
A

KAMHMELER S IR, VHREFLAEFEFLEERF 0015,

£E5bbk: PERFDALEEENERS LA EE; BAEoREELHEE HEFOALFD
BEF, oL, AT, o BEEFER, REZFADEREFEL D EAHESFAL, 2 HA
IAYHLF APHLAL SRR B w A B, EHER. AFRM 20 £, BRI LA LG 150 &
&, RAHRIS00 4%, 2HFF 2030, KA FARSF ZFL 10, ERAESF —FLEHA 20 45

S A A



