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Abstract

e The corneal reconstruction is tosurgial recover the
structure integrity and corneal function after suffered from
various trauma, inflammation and degenerative diseases.
The corneal diseases caused millions of people worldwide
suffering from eyesight damages and even blindness. At
present, the corneal transplant is the main therapy for
corneal blindness. However, the shortage in donor
corneal issue is a worldwide problem and the failure due
to the immunologic rejection of host is common.
Nowadays, with the development of tissue culture and
bioengineering technology, the application prospect of
autologous stem cell transplantation is becoming more
and more popular which might replace the allogeneic
transplantation, becoming an important clinical treatment
of regenerative medicine. Human dental pulp stem cells
(hDPSCs) is a class of adult stem cell divided from the
third molar teeth. Both hDPSCs and corneal cell are from
the cranial nerve in embryonic ectoderm. Extensive
researches show that the hDPSCs have the potentialities in
corneal cell differentiation without causing immunologic
rejection of the recipient. These findings manifested the

potentials of hDPSCs in the clinical applications related to
ocular surface reconstruction. In this paper, the features
and current investigation status of hDPSCs in ocular
surface reconstruction are reviewed.
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RN Z BRI BEE N T4 1 ik —
IR , IR Z2 5 5 TR - T A LI 7 7 £ e o e v Yy T
APk, ST C A 2 WU AR SE T 40 M6 7 BRI AN [F] 72
Vi b K A 2 40 F ISR T BED . N F BE T 408 (human
dental pulp stem cells,hDPSCs) R 5 s 2 20 R ) S TR
TIRRAMJE % i df 228 |, B oAbk #f I 2 20 23 40 il
WV T, BRI 2 AR B, o T A4 4 s 30, AN
Gy 5| B G HE S | IR B AS A7 7 A8 3L ) 8, 30T 4F ok € 28 W
SRR 224 35 0T 5, Lk # R R Ty ) 8 A 5 A
Z—

1 hDPSCs %514

1.1 hDPSCs M4 451 hDPSCs & —FpoMIR )2 K 5
B AR T 40, 5 5 1 Gronthos 25" 7E 2000 4E [ FH Bt 114
AT X 1 N B =0 I O B A N R AT S R e R B
hDPSCs 5 8] 72 51 1 41 M 406 AR Z2 AR LA R 1, iy B
ICET AL MR TS ARG TR AR h DR B O SR AR T A A R
I, BB E hDPSCs 5 T4 — 2 A £
] S ALV BE , 7635 > 25 AF B AT oL U R 2R R I 4R
YA, B A BT A M BRI AR A B T A A
RN A N B A S 2 T R R v R T
A e LT B RE ) 75 5T T 41 M ( bone marrow —derived
mesenchymal stem cells, BMSCs) cel . WF5X R, hDPSCs 7E
IRSMNEFRE T 6mo J& , TSR PR RE AT 1 I8 45 91 3% 35 #H i
TUNEARICY , ZEAL 10 DPSCs K 1H 44 357 %5 1R - it 84 3
BE, WTIIE B T 24 6 1 40 B EL AT v s i vk g, et
A7 R B A A I R N B 5 TRy m 2 1
hDPSCs LAMIEFI . Gronthos ZF7E 10 JEI# 1) 352 SRR /1N B
BN E S HA/TCP B8 0RL N BRI DPSCs , 6wk Ji5 K
W) A A BT - oF 86 FE 2 G K R AR T E Bk AR
( dentinsialophosphoprotein, DSPP) ) &3k, AL i1 M H 43
B R R AL B 40 i ( marrow stromal cells, MSCs) A A
2% aluDNA HEEFHEFT R, % 30 R 20 40 il 22 FH 1, 8
TERSINHATY IS, IR B AE AR BRI, BT JE BA) B
A5 A0 i, 2k NSRS alu B IR UESE T 66 T 40 i B
A AFREHARE NS R, KA R He A0 T
JCI A A 2H 2L RE A% Bl s FH T 4325 1 AT AT 9 hDPSCs, i G
o 5 HARIR BV VRO AP 30 (an — WA ) | 33X F 1Y
A SR T AT 3R

1.2 hDPSCs Ryt 45 1% 76 A I d iyl IR S B
BT A4 A8 P 1 G 35 HE T SO 2 5 B0h 97 80— K A
B 22— T AR YT I 3 e U [ A TR X —
(IR AR AR . AR SR HE R Sy ) & AR BIL ) 32 B0 45 41
L B 2 AV S B T, A LRSS 1 S 8 R I S i
FEEHURM LML A G, FEaxX — b R (LR i 5=
T A SR E A G o7 T 9 Sz R U, B A LM AR A1k
( major histocompatibility complex , MHC) P58 T SZ %W 40
MR R T, MHC J& gmtth 32 240 ZUR 25 e S iy 22 [
M, FFE B A HE R SO, MHC BT 42 5
YERIHH MHC- T 2843 FH1 MHC - 1T 2643 T 5E B, B 1143931
PR IR AN I TR AR T A0 K R A Y o R
MHC- I 2850 F I A T s HE 7 G i, S Al 2 xf
C57BL/6 /)N, DPSCs B A6 I 25 R 2 B, /1N Bl DPSCs 35
MHC- I 2853+, (HAR A ] MHC - 11 2843 F FH R IA
ifii MHC - IT 2843 F7£ hDPSCs H Ak ik P2 T hDPSCs
AR 28 S | X — M S hDPSCs 7E £ JE 51 2 0 107 42
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BT R 5 0F, BRILLLAN, Z 0858 % B DPSCs if H
A OEREE IR, Yamaza S Z BRI T o8
f) hDPSCs #EAZM AT B S 4 i Th17 4H AR 3G 58 , FE R DI g
HH I 30 e 2R G 1 41 B R A DM ) S BE T RE 2K L, Tang
ST A SR R I IR AN 3% I B9 %% DPSCs i) B G
] PR 2 009 2R RS G T b 400 i A R B ) YRS T
ELAR SN , T Zhao 25 Y BIF 5% B R AIE 52 DPSCs A i
SIEAL T 40T, Ding 25 & B DPSCs A] 3 itk £
YHME A0 A 2 - 10 200, MR AR AR -2 . -17 KT
WE -y Wb, RFM AN -6 (i, 17—
JE b f# B T hDPSCs %8 98 7 A WL, Fatima 25170
hDPSCs B 371 31 2= 16 /N U L T 2, & B hDPSCs 1)
TR BEA 51 R ATA] B B HE TR SO, I 40 6o 338 1o 225 fle 2k
BAVAIL Tl e A1 AT R ) 8 I 200 L ) s 8 00 ) 4 MR A OG , F
] UL hDPSCs HA I fo s Jsi i |t Pk e e J8 1 /B, ik
HEA T kb2 (R G 2 WL A RE 7, 2 o 8 A I AR 5
B rp o> BEAR A “ Fh T4

1.3 hDPSCs 4> FHri2¥ 411, X F hDPSCs 43 Fr
ICHIIIESE M AL T2 45 B Be, hDPSCs 14 Sk /0 B B (1) 5 5
PEM AR T AR Y, — T 2 T s S b
FRE BRI AR A (A A AN ) J5 , 538 i 4 B
7 S AT R AN R AR S R A AR AT R e . R B
By B S5 e s 38 R R A% B8 /Y 8] 78 B T 4 B AR iC W
hDPSCs fig % & ik [8] 78 5T 1 4 Jfd 9 4% 32 9, 4n C€D29 |
CD44 . CD59 . CD73, CD90 . CD146 % | [a i A 2 32351 I
TANM 9 F2 AR IS Y, 4 CD34 . CD45 . CD11b 251 H
H1 hDPSCs £ ZARFEH IR Z AR Y Stro—1 Fl CD146 K %
o FHOEHFSE T LT Stro—1 REAG R % 51 ) hDPSCs , B
B34 &4 26 1 -2 (bone morphogenetic protein—2, BMP-2)
AL DA X — 8 T VT Ok A W 9 Al a0
RT-PCR 47001, & BRSNS 37 (1) hDPSCs B % ik
[A] FA IE 2% T 40 i (limbal stem cells, LSCs) #H [R] f44 T-Fric
1,00 ABCG2 , #5 % Bl . B H p63 KiEHEEH 43
ST AR A, LSC 2 A BB 47 i R A R P A O
FEANAE, AH G ST IR & BLA 43 1L B hDPSCs BE % % 1k 1
SR R AN R S AR B A A A 3 R 12
(cytokeratin3/12, CK3/12) , ik #¢ ¥ $2 78 T hDPSCs 7
LSCs k= Hy & FIIG ST T A R T 77

2 hDPSCs ZEfIEEZE PR R IR

2.1 hDPSCs HIZRER 51858 W1 frik, hDPSCs 12k Ji
JZ, MR N F 3L A 1 A BB AL 4 3 T AR,
L4819 43 B hDPSCs Y 77 7 25 B4 06 B B 0 7 T 2 4 i
03 B i B A5 SR A B AT R T A ) B B
PR AE Sl R340 M i A BRI RE 5 T A B A H HER A
X} B B AS R T AT BRI, FRR A
H 1Y hDPSCs B AR /D, 78 52 B A I PR 7 FH Hh b 25056 3 44
A1) 5 AORIKBUE 80w 0 T4 i, H aiw H B
T AR AL AT A S R4
LUHEFE AL IR SE . R gRad A b [ P9 A0 A 7E SR R 77
FL AN — 2 Wk BE 1Y IR 45 1LY (fetal bovine serum, FBS)
KA hDPSCs [ W42 L8 F2 M o S AE 4 -4, SR i A
FBS WA NG, vl e #5H7 ANpE e 27 B9 KRS, L7
SRR EE A5 AT REE I PR R HR 5 | A 37 38 1A P ) G g
SR, TS 20T A0 BIA T R W, A 23 PR 4 14 1)
M 2y A I /NI 2 A e 4 B IV B, (EL ik
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ol A R P R AN R I, G A K AR Y
SRR A 2 R G LT B 3R R AR Ah
hDPSCs , £ 25> 23 5] A 1L 375 1% 37 1A 22 0 G 1L 375 15 9%
PR R RSN 18 hDPSCs , 4% 5 3¢ W [W] 74 8¢ B AT 1L 35 15 7% 41
L, JeIm i 55 3% 1) hDPSCs 41 d AN .45 B In£F 4 404,
SR B HLA B R B R R T, HL5E & 4% & hDPSCs
B an e s H IR RE ) (SRR TR KRR )
] A RE SR, IESE T TG ML T 85 7 £ R RSP 18 hDPSCs
B RTATE

2.2 hDPSCs ERIBEEZ P MR IHE hDPSCs £ H
T R N FH 24 AL TSR B, B R G B A I i 2
hDPSCs REMS B S RIS 5 M E S, ¢
JELLUR B S5 B 2 —FER IR 2R % 8 1 4F
R B A8 By, PURPE SR, HL& A nT ARk T Rz 20 i 44
B AR R T, T RE— R FRBE L 0 4% 0 40 =, B 1k
FAIERRTE W, WO A T AT B R A R
FIER AT ZAT8E G R SE B R T 23R
FARBM T, Gomes 25 1 1 F- AR 25 s fie HR Bl b2 5 45
T ff RS2 TR 00 I 45 55 0, DAZH 20 TR 40 AR 3 ok
B hDPSCs FLA% 0 B 78 %% 52 14035 W A IR i 1, 4%
PR FEHEA hDPSCs 11 52 56 2H £ 5 1% 355 WA B 10 i % I
P X B 41, H v Bl b 405 B2 B B AR G R IR 41 20 R
hDPSCs J& H BT 04k R 10 52 J2 Ff 1 Rz 4l 20, HL A st
b e BRI AT A W 1 % T T TR T ) 45 4 X 5 1R R
JESZHZIRRARL T B 477 i 38 7 114 A S U] FR] A 4% A 2 fif
B O A A W A B, R RE AR R R g, 5
B[]S, S50 2 v e e 5 P2 B A A Y A A SR Rk T
CK3 . ABCG2 M A ZE Bl S5 A MR 1 Bz 20 it K £ i+ 41 i
HIAT S, FEURIE B 4Rl hDPSCs J5 B 6 107 £ I O 2% 1%
THADIRER A LR AL BT AL LI TR
W2 T HE 2R Di 2582 50F 52 T 3ol A R fil
BEARL AT A S 40 i F% R IR 9T A B8 45 i 2K 1K, Evgeny
25150 B i A FH B F IR B 4 SN 2R | LSS hDPSCs
FEAE 2 B R N fR 2l 23 1, IR I 2 B2 48 )5 (19 hDPSCs
Fik T CK3 . CKI12 %5 FR &Y, IS hDPSCs EL A7 ] £ it
A A vk RE . E— 2L 5T I8 & BE hDPSCs g
RFL L 248 RS 200 it 7 7 B 1 A K, DI B Lk A 1 iz &35 AL

FRiC ¥ 1Y 2 3k o HI W7 5% 4 J5 hDPSCs 19 43 4k 15 e 41,
Fatima %5 FI45 G2 B9 15 97 3L R 4875 5 hDPSCs 17 £ I 20
Mas3Ak , FHSERT 25 PCR ¥ s DA ) hDPSCs ik T A
JES 20 i 4 A B4 3 IR B, 40 ALDH3 AL, AQP1 ,CHST6 %5,
A ATT B4 5 —TOURA FE G I T B A0 0 4 S 0 A A R
mRNA K- 23k TE SR IME 7 1Y DPSCs RERS 7= A= FlIE
WSSV W R B M IR, X AR M hDPSCs fE
% ) £ IS A0 Y A B AR T D) S R B

Q3IFEMEBIRSHIEERE  hDPSCs AR BUAHXT T
L.SCs \BMSCs %5 H A3 B T4 f i 5 s 4, R AT
BRI G PEATAT AT 3405 1 A A | T 7 SR ) 2o 2 vp T
DUt K PR B Mo RILRE IXURS: | 5 T b B Rt 24552 . #ig
B35 5F U R S A hDPSCs, 111 55 = 8 2 1 Sy A2 i g il
AR, BAEA R R T 5 O BEAE 5 1 B e R
LU RAE , DI AE [ N AN = 8 2F (0 s R 24 85 1
KB =I5 FAEIR BRI AT AL F 19 R 58 4 LA R A | e
A ] BESR IR & 9 hDPSCs, J HLIF H 2F B s S AR K

BEMS IR EU I T 2 19 T B8 41 211 T hDPSCs 1Y 43 25 $2 B,
R B ) 2 PR L 4058 S AN AEAR B2 18 A IR G, 2 4
I hDPSCs FFBHOF K2 1ifi PR 552 8. 1) Joe BRAEOR IR . S48 0
N 200 L 5 2 B A A I 3 TR e D (H 2
5T FR I hDPSCs 76 474 19 A4 7 otk 4% B A5 AT XA
B Wi — r L AT e 4R, B m R
hDPSCs BE % M 1< A ¥ 56 19 25 4 A 28 28 15 h 2 1L, Lee
SN BRI NG AEAS B AT AT (R 390 1 1% 0 F %
JE T A~ 150°C B PR 88 v, T S5 A AR i D $2 B T nl
f9 hDPSCs., Azin % B 5 0] I 43 F 430 40 ) 26 35 0
L[] 43 Ak B T BE 2 7 T 6 L TR fE 8 B8 0 SR B
hDPSCs IV i A BELH 2L L ML) hDPSCs , 45 SRR % 2
() VAT B 22 001 ke R P 8 4 1 R B 408 4 I A7 1)
PN A R R R AL T R AT e AL SCBR I, A
1966 4F-EIAG 243 $ 1 1 # % 28 B A ARSI AR SR AS I
BB SEEA MBS ARHE L A T R AR A
ME AR HUBHE ) A IR el i, FoA 1A R e AR S 2 T A7k
A P 15, REAE W5 5K S hDPSCs 7 £ I 51 2 45 4sk 19 A1
RAFGT T PR S B 18 48 7 F T AV 1 T 20 B B U
3 I

AR ITH R i E e s L E
NP AR, R Bl e A AR S A iR T
Z AR LR G B BT HE R RN K A8 3L [ A A AR T 24
FIRTTRCR . hDPSCs J2&— Bl U8 T ik bt 22 5 14 Wi T4
i, 55 1) 78 5T 2 LR A AR 2 AR LA R R, HL A 22 ) 4y
TRV RE 2610 451 1555 T W] 404kl 2R AS [R] 20 21 i 24
AR, A A TR B SOV s B RE T, RS R
hDPSCs HAT K e itk Stk e i VE T I L& T
Wb ikEZ AR S e WML R BE T . 38 H I LT, hDPSCs figfs %
ik CD29 ., CD44 . CD59 ., CD73, CD90, CD146 45 BAVEH
ik CD34 . CD45 . CD11b %5 4723 % P8 hDPSCs figfis 514
] LSC M B 2 FHric#, il ABCG2, &% B1, B
I, p63 MEHEE 43 45, K41 1L %) hDPSCs B BEfE %
IRAE R FA R b Rz 20 i S R S AR AR Y A M A A 3
H112 (eytokeratin3/12 ,CK3/12) , X 58214275 T hDPSCs fig
% ) 1 A 2 A LA A TS J0 . ST 43 B hDPSCs 9
T BB RE B0E U CA  ST B BE AR R AR AR
HNTIBEIE I e P B4 G e A s S 0 vk AT
Brggy st H T G E IR 4 %6 B hDPSCs BEf5 431k N
HARMAMEAN S 5 AR BRI S T A T A
L0 2114 hDPSCs REAS B 8 2l 35 32 53 I 114 35 B 2, By 1k
FARSE I M ZE AR A JFRESR IR 1Y CK3 L ABCG2 FIHEA
SV el s S e e O o/
hDPSCs (3AE RIS = B8 AR IR )1z AR BE AW
FASHR IR, HASBAE A IS 16178 25 A4 T ¥ 8 1) A (R 2 21
e Bt st FH T 43 4 H T FH A hDPSCs, PR 1T 28 J28 ) 8 0 AR
A A BN R Oy # I B AR DG SR SR L SR S B

25 L BTk ,hDPSCs 7£ 2 J7 T ¥ 7 th 1 i H T #f g
FHME KW 7, SR 1 hDPSCs 7 £f 5 20 21 iy B4R 43
1k, FE 2532 458 A VK &2 A i DML B Rk — 2B R &K
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