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Research progress in biological characteristics of dental pulp
stem cells and their applications in treatment of corneal and
retinal diseases

LIU Xiangyu', ZHANG Mengdi', WANG Jixue?, XU Chunling'
(1. Department of Ophthalmology, Second Hospital, Jilin University, Changchun 130041, China;
2. Department of Optometry , Baicheng Medical College, Baicheng 137000, China)

ABSTRACT Dental pulp stem cells (DPSCs) are a type of mesenchymal stem cells with broad application
potential. Due to their multipotent differentiation capabilities and ease of access, DPSCs have become a
focus of research in the field of ophthalmology. In recent years, DPSCs have shown the potential clinical
applications in the treatment of corneal epithelial injuries and retinal degenerative diseases. DPSCs can
promote the corneal epithelial regeneration and reconstruction by differentiating into the corneal epithelial
cells and inhibiting the M1 macrophages. Additionally, DPSCs can differentiate into the retinal
photoreceptor-like cells and retinal ganglion-like cells, replace original retinal neurons, secrete neurotrophic
factors to mediate injury repair, promote retinal regeneration, and improve the original function of the
retina. This article systematically reviews the relevant domestic and international literatures in recent years,
discussing the biological characteristics of DPSCs and the research progress in their applieation in the

treatment of corneal and retinal diseases, with the aim of providing insights and strategies for the study of
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DPSCs in translational medicine and ophthalmic-related diseases.

KEYWOEDS Dental pulp stem cells; Eye; Cornea; Retina; Paracrine

T4 — BT 3R R £ e Y
JRIR AN, FEHRE A 1F T REAE 7= A — Fh ol 2 Bl Rr ok
AR ARGE R TE RE RS [, 4l T R 4y
JAfE T M. ZRET 40 N AR T a0
GRONTHOS 4§ ™' 1 MR ER = B o v 2y 9 1
PR B B A BT R T AN N LR R B S s T g
A N 0 Y 2~ A 2 N A b S 7 R N = 2
., WZE AT AR, SN2 L% T BERE A R
ML, ZHM MR S E T4 g (dental pulp
stem cells, DPSCs). 5251 4 it F1 B 2 1 4
JitL 45 2R T 4 M AN 7], DPSCs BA £ ) 41k fig
FERF WS40 A M AFAR T Mg, o fik
7 45 1% R AR RO EERE . UDAE Sk, DPSCs 7 A
[ 27 Tl Ak B2 2 8 32 3 2 i G T . DPSCs 1
Ok BB K 55 s A R A LT DA 22 A L AN R
I 55 5 02 40 B 42, LRI DN A K 6 £ A 2 4G 4
o X DPSCs 1y 4 W 2 5 Pk K AR Ay B A AR 9
R I3 VA T TP I T AE L AN (E AT 2538, DPSCs
e A 56 B BE 5 96 36 97 b R A Ak R It R o
WA

1 DPSCsHyZFEFLF

DPSCs 2% IE, HA T 40 i — i A= 9 2= Fr
PE, AR BARIR )z . UM Jr fE R S g I 1
G, H 580N 7T 4 M (bone marrow
mesenchymal stem cells, BMSCs) A # Z Ml 2
b ZHREAMMMRERE, WCD4 (—),
CD45 (—) MICD146 (—), & Hf53 WhAH {BL 1 2
M, A WL g 2 B+ (myogenic determing
MyoD) (—). #f £ ff 2 (—),
BFEBRL (+) MIEFEANM BT 1 (stromal cells
antigen 1, STRO-1) (+) & """ 2 Fpgl g o 1k
WALHRL, DPSCs 734k 59 5 A 5t 40 g 5 BMSCs 73
A RS N S (R TR S S i -l = I E
DPSCs fE /& 115 35 0 48 BMSCs 26 #1 H 0 555 (10 5 5
R . BMSCs 7K SME S AL TUAR ) 1 ) i) 34 72
BCFE N WA AR, i DPSCs 7E AR S8 A% 11 55
RZE 5 AN E AR 40 L . DPSCs F1 BMSCs 52 AH A
SN N PSR e N VAN = O S N i e S S vy FL AN (ER R TN
HMGFE R RN E W ) 7 AR AE 3 2

factor,

2 DPSCsHI&EMZF4F1E

2.1 DPSCs# %% ¥4 h

HAE " R EIEFARET, DPSCs#
ik 2UM A M E A& & (major histocompatibility
complex, MHC)- [ K4+, KA FRNE 218
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# (interferon-y, IFN-y) Hl# DPSCs)f5, MHC-[[2&
Sy FERINWIE B, (H R A AR L G A, R
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b G N N1 I 7 N N1 B O A B 1 7 B S LA
F W DPSCs B A AR M9 TR SR . DING %5
K. DPSCs A BE ) A 5 4 T 9k 1 40 i 34 47
H7E 518 A bk 048 J 0 S iz A 34 T ok 0 248 e A
Btk A3 5 . itk Ah, DPSCs B 40 ig /v %
(interleukin, IL)-10, &4 IL-2 f11L-17, Jf PH %
IFN-y 1974 o b4 K ¥ g1 (transforming
growth factor-Bl, TGF-81) H.wifEHikn] LIk &
DPSCs il /) T # A IS 5E, TGF-81a] 25
7 DPSCs 1l il 9k U 40 ff1 3 58 69 of #2 . W i, #%
DPSCs 5 A/ ML Az AR5 5%, 98755 PE T ik EL 40
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cell 17, Th17) ZuiE 0 b,

LI 240 i F 28 M0 1 ML I A4 L R 32 86 1
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DPSCs H AP RIEMH . ¥ W T kB (nuclear
factor kappa-B, NF-kB) J& & 15 55 Fl R E N 3
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H ¥ B (mitogen-activated protein kinase, MAPK)
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o DPSCs 5 F g2 jg L 55 37 if, DPSCs i
2 0 M1 48 0 43 9 TNF-o, XF M1 E B 4 2
FEA I EIAE F o K DPSCs A 2185 R s K B
J5 R U, A R R 22 b M2 W AN i B Y
Jir, ML W 20 WY s b, R T AR R R I AL
MERIEE, Wt Rl EAR e ",

WEgE SR s A K VR Y A s A T R T

//l\ [14-15]
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I 0 il A b R4 AR . SHEN S Y R 3
DPSCs#M A 4/ RN A (microRNA , miR)-1246
FIRIKOF R, AT DA S 05 20 i DA AR 4 3 AU
BRI R T
2.2 DPSCsfnhr B &2

DI RE M ML 48 1Y B U 2 N K A i . B A it
JE 40 M 55 AN [ 26 R 40 i = R AR AR AT, DPSCs &
5902 gF M4 4 i . DPSCs ANMEREE 71k N 12
g R T I U/ 11 = A s e (1 =4
W A K A F  (vascular endothelial growth factor,
VEGF) " DPSCs i il #f 5% 43 Wb 3% 12 43 W
VEGF . B 1 m 2F 4 40 Mo A K W+
fibroblast growth factor, bFGF) FlIfL /N7 A= A &
A F (platelet-derived growth factor, PDGF) 4§
B FRE T, LAy S T i 8 A g

3 DPSCsR# & KN A

3.1 ABRYG

2T 40 e (limbal stem cells, LSCs) #J
DABH IE S5 18 b B2 42 AR, P 5 T 20 2L 1Y 3 W)
PE, BRI L s S RE Y. Bl
P o SR FE M S8 RE P S B LS Cs it 2% B A B 2 AR
AR, B A B T MGG (limbal stem cell
deficiency, 1LSCD) ™. LSCD n] S5 8 #p &% I
Bt R EAE REA . BT A A R . AR R IR AN
MM RAE L AR IR T T LA R AE, 2K
BB, BWE ARG RINE, (2 o (a5 A I -
e M Ak . B35 LSCD Kok 3%, W BEfT £
BT A, HPAifEEEHE T AANREE™E
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SE N
3.1.1 DPSCs @ f B b Bz 20 M1 5 7> fk

KUSHNEREV % ) B A fE & £y B 19 1 % 2

JG, $ DPSCs#: % = /M B3 5% (contact lens,
CL) Wyl fhm, &M A&/ DPSCs i & 78 M
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A b A bR Y KRT12, I FR i 25 5 240 i 45
AW KRT19 B 40 M 1) £ B po i 8% o il tml D,
DPSCs A LA 4346 4y #f B 1 fz 4 e, JF L fE 0% PR
SEME LR AR, BH IR A RS AR

GOMES 4 " M 41U T DPSCs A B iH £
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245 (severe chemical burn, SCB) zh 4 & 1
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Yo fR B 58 A S5 AL AR M, 45252 DPSCs B 41 1Y
AR A7 M6 37 W] BE A7 el , MICB 4% SCB 4 e 1 £y
R Y WA, OB A O A Y it #5 /. SPILLER 4§ ©
K. VEGF £ M1 E B ™ 4, RAE R
SR IE A EE TR . DPSCs By B A7 B 3%
e A8 A R AR, SO I ML 9 4 i A 92
B A LS I LR T
WEoE Y B MCB 4 5 2 ff IR 40 A o KRT3

FA RS 1 F 40 b 2 ) KRT 18 Yefin S sk pH 4, 1]
AL R M . ATPES & KGR G A
J§% 5% 2 (ATP binding cassette subfamily G member 2,
ABCG2). Mg P63 AL LSCs#HiiAk fl-integrin
TE AR 1 e FE AN = BIPE R 1k, UESEDPSCs Al LA
1] LSCsark o SRIM, T SCB 2 4 £ 5 1 1k 2%
W E, R IR AR LR, KRT3 H1P63
RILEEPIH., A48T 7 DPSCs F (19 1% 2 # R
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KB 5T DPSCs [a] 1 I 5 57 40 i 7> fb 5 i i
i 3 F R 6t A1 (aldehyde dehydrogenase 3 family
member A1, ALDH3ATL) . /K3 YIRSHERE # 1l 6
(carbohydrate sulfotransferase 6, CHST6) 1 ffi X
BB 40 ML AR AR MEOEE BT S R R D2 &
(prostaglandin D2 synthase, PTGDS) # ik E i,
4 A J5 W€ 3 DPSCs 7 A HE B SF R IR, IR
t 375 WY ) o T BE BT AR 45 4 5 K DPSCs T 51 )/ B
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H a2 (collagen type IV alpha2, COL4A2) FiffiiEH
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(glial fibrillary acidic protein, GFAP) Fl#f £ §i {4k
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acid neural cell adhesion molecule, PSA-NCAM)
XUBH P (1 20 B 50 B, 29 44 %6 ¥ DPSCs W46 21
Joi 4 At 2 DS AL - 40 A 00 Y ] 95 S JE HE S A (cone-
rod homeobox containing gene, CRX) I ¥ H FH ¥
e I8 WL 5% A1 o AN R 22 B0 0 B 5SS R hi g (neural
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# ¥ (brain-derived neurotrophic factor, BDNF)
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ML A0 M IR LA, T X & Fe Sk R T 6 (paired

box 6, Pax6). JC¥HE bHLH % 5 M 1 7 (atonal
bHLH transcription factor 7, Atoh?7) FIAH [ [ i 22
T 20 AR S R T 3 R R R S R R & /PO U 25
¥y 48 3B (brain specific homeobox/POU domain
protein 3B, Brn3B) 7F 3D £ H i) 3k 43 Bl G T
2.3074% . 1.624 1% F0 3. 1401% , 4271 3D £ 4% 1
TR R F DPSCs [n) 90 I J5 A 28 795 4 20 Jifd 43 1k
TR H AR AL UREYE oA 0 e 2 T 40 i 1 1
ShEEFERURI 3R AL T 2%

3.2.3 DPSCs 7E t ¥ B 1R 17 1 92 95 20 9y 155 B vh
0 DPSCs 8% Al 21 00 i 28 FiF Je A5 51 K B 3% 335
WG, RIS IR M e 7 . R KR
B IR T 3SR T, A 0 A
28 IR T AT 0B Bl 2 4 i (retinal
ganglion cells, RGCs) & & 14 %& i 4 "™
MEAD % " 8% DPSCs # 4t 2 RGCs 45 K Bl Bl 3
b, 5 R R RGCs /715 % 95% , 1 Xof BR 20 47 1%
R 67%, WE DPSCs Al LI PT RGCs S Hidh 58
A F5 RGCs YyRE, #i7R N FH DPSCs o] L R iR 97
BRI R IEAR .

ALSAEEDI % " ¥ DPSCs {1 5 2 ¥ /¥ i 25
PER BB RS AN, S5 BR: 5XmAti, &
S5 DPSCs 2H K B b U 4% i el /)N 72 %, R
DPSCs 75 W 5 e A /8 T, AT Dl 26 AL R A of
ML B2 2 B, (H AR B /R B2 i T DPSCs
34K B AV P B8 H 0 0 0 48 3R IR T R
P2 R A 1R v T B — 2B R

DPSCs 7E A 7 H I BAR 47 4 5 5 Jr 1o ) A 2L
AHEKE S, Bt eTgem v FHALHIAE LT JL#
WAL . ODPSCs 332 43 £k S W0 I B ' I8 37 25 4 41 i
AL X BB ft 22 95 6 40 DA R A A2 5 467 1) 4 i
@ DPSCs it 1 55 53 Wb i 72 43 Wh 8 32 R -, AR 9P
ZOUAE NG, A TE b 28 T AR R A B T RE R AT
Q4 M 431k A g F= I F W B VEH , DPSCs 40 1L i)
P2 i ST A0 i AT A SRy S A0 M O o W R R T
HE T R T RE

P28 T 4 A A T SR A P R s T T ) A AL
45 5 3 o S A W 8 T o WA B R A
BUiEE , 5 DPSCs BAEHBLHIAHML ™. DPSCs
SR A G T AR, TR A I AR AT
TR, MEdE— 2. WE, DPSCs 4k
Jei ) 20 i A A AN ) R A7 2 240 i A AL ) g
25 4 B O S EL AT WE R 40 i T e L An e 22 4
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TG T a0k, EAR T EE 258
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AH PR IR TT T T AL . 7 RO A

F g5 SRR
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EE B A
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