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Advances on mesenchymal stem cell based therapy for silicosis LIU Lang, HE Yaoyao, TIAN
Qing, ZHOU Donghai (Institute of Public Health Monitoring and Evaluation, Guizhou Provincial
Center for Disease Control and Prevention, Guiyang, Guizhou 550000, China)

Abstract:

Pneumoconiosis is the most serious occupational disease in the world. Among all the pneumoconiosis,
silicosis accounts for the majority of cases. At present, there are no specific treatments, and
available therapies for silicosis can only alleviate symptoms and delay pulmonary fibrosis, producing
effects less than satisfactory. Stem cell therapy as a safe and effective new method featuring no
immune rejection and wide application has been studied in many diseases, including silicosis. This
paper reviewed the research of mesenchymal stem cells in silicosis model in recent years. The
potential mechanisms of lung injury induced by silica and the proposed protective mechanism of
mesenchymal stem cells in silicosis model were described, including inhibiting inflammatory factors,
apoptosis, or endothelial mesenchymal transition, reducing the level of pro-fibrosis cytokines, and
regulating autophagy. Problems and future development directions of mesenchymal stem cells in
the treatment of silicosis were also discussed.
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BZma N BHRER DMK, HeTER
ENZFHTERADUNFENAR., 48, HESS
HREE, LI, BFBRTARERERT D WS MA
FERFRIZEER, e AL, MM ARET.
ZRINEIFTEF. ESMEBICATHASR, T4
FrEBIR BT 2R, BRTARE R a
ERRETRSMARARNENR, HHETTRERK
b5, BIYSRIuT RS RRER, R MIRELR, 8]
T ARG BB A BB RIS R R A, R
B RMETEIZE, SERRY FmiE, BRE &M INEE.
AR B R BT AR TE RS e T R Rz AR
WEHITERR,

1 A3 IAmALR YRR

AN ARG EE|E  OFEA
MEYER. RIIRTESum LU T L RES SRR S E
HILT EZL R BH T R AR ML IR IE R SR, X3 AhZALR ISR
Wifh. —|WENERMFEETER IR EEBA A Bk
%, BE T HERGHARNE . HEd 5B 4AMm
ZRABEER, FARERELZERERE | &R N MK
IARERVBREENY, M SR ARG FNHEEBE
BS5KEEER, mEREHRE, BRI, BIA
BS1K, S| RARHE Y. QAN BEREESR
(reactive oxygen species, ROS) BE %183 40 B AY & 18
Ihee, WMAMRNEEMMAR=E ., TERR0S AEE
BESHREULERGBHNEAE Y, HRLMALENE
ARG, WMEERARBIHS ZEEER, &
HRiFSE—aASE, #MmERAKZEM ROS FEMHE
R, XAMARAIERIRG Y. ORER MR FFIK
FHEMIARA T, UM BBEBREER
HEREFZEF (nuclear factor, NF) -kB FIBUEE
H (active protein, AP) -1, HREFFENAEZES
53| REMAERRABRVERMENZIE, =E£%
MARET, SESZARNLBEZARRETY L
AR, FRREFHER Y, S hEPNNER
T, BRI AR £ K28R SEREF
(tumor necrosis factor, TNF) -a. H 7T 2 (interleukin,
IL) -la. IL-1B 3% {6 & & & F (transforming growth
factor, TGF) -p HFAMEF ', TNF-o RENS HE EE R 4T 4
MR FE I EIETE, IL-1a R IL-1B. TGF-B H4HMEEA F
BEMSBUE AT AR, TR EHNRAENRIER
EAMMMEL, EBMALHE Y, @MEET,
ZH TN R S BN AR B AL TR LhiAThEE

Fil. SECRANRERRERAEN, BUEFMARE
s} (cysteinyl aspartate-specific proteinase, Caspase) 3

Kz Caspased FRAT-HXER, 5| Z4HAT,

2 [BFEBRTHRER AT PRIER
2.1 MHEIRERF

RIEEWIAEERRIEFTREEXEENIF
o FEMNRIERNAA NN F AR S| LA
HANEN, HMmeEabhiInee ™, Eitk & ERT R
NYRETHNERE Rz — chiRE R, =aX
BRAMANREFOELREEH, MZEKER
BYLA RE B KN EI AR B AR AR AR T, WEVA @D
E 8% Bk 5B w5 SRR 18] 78 R T4 A (umbilical cord
mesenchymal stem cells, UC-MSCs) 7&¥7, BEfSE 34t
PEREAR Y 20 B9 A M 4 AR AN & 14 A X 4B AR Rl 77K
T, 127 UC-MSCs 1% 18 BE B 343 B 1R Al 38 B9 & fE 7K
I, R DA EL Y, ERMRERBEEMES
B R FRAS BHIESE MY, X35 BRI 28 fiE 2 18] 75 o T 48
& E AT ERRNEZ—
2.2 RV ETARE TR W

T h YA RTHN— N ERRELIE, 4T
HARERYEUE. BB AERREBMEMEER R
BRETHENMNER, B/AENEXAREF
KEBEBIMGILF LW o IL-10. IL-1B TNF-a.
TGF-B HFH A FEBR IR HEMEBIERE S,
BETE0R M BUE AT AR, By AR AT LU & BRI
75 A T 48 B2 (bone marrow mesenchymal stem cells,
BMSCs) 1218 BE S A R PR EATLA R P Z R RERRYIK
T, BEFMALIAHEN, FEMARPLFLENHEX
R FINTGF-B. IL-1B. BFIEEBERRE 2. TNF-a. F
W& v FHKF 28, T IR B 78 B T 4R @ ]
FARAIZEER, U% W @i g FR A A MEIMNE
2R BMSCs RKIEIEFRY AT BEN &I, 45 R5REA BMSCs 14T
HERNARIERIRES Z D WNIHIE XK. IL-1 ZEIET
@I 55 53 A6l M BMSCs FREETL, #0761 1L-1 F0 TNF-o
BFEEMEE Y, XEE2F Y HRAN, FEHHRE
BRI EAIE REMBRFLENKFENER, EFRE
FELZ BT EFEEER, AT BMSCs XY 4L AT
IHEIMRANBIEMIEE B Z BIFENIE - MK R
2.3 {pHIARAT

AURHA ZaEMm AR FEZEERYEE
i SEENARBAITER, 5| RN ATHRESREL, #
mSEAMET Y, AT ME T B A AR
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BEFXH-—TBERXR ARSI, IEA MR
Rz, MNIRAHET L (LHZ, I, B LFRIH NFTLALR
&, Z¥ i BB EREN, B 7 s s R RvR
ho HEhERAE AR, HIBERIR L FIR X
SEMBREIAEIN, BRIIMALRIERIRG ",
Itk #PHIZRAR R T BE IS A MOt EE DY i & BV #HZ,
MR ZREE, P RMIR B sh4) A 20 43 TUNEL & FR 1% X
HERTF=EXRAREIEM, ATHEXERRZA
KEBW=EZE EH, RAW LK EBAEMIFR
MAEA T, BI RSB ZE R T4 A8 (adipose-derived
mesenchymal stem cells, ADSCs) %18 8ET5ER 2/ A
(LR TUNEL PRI ZRRR 2 B M, REATHEXE
HBFRIEKF B, _EIRFR 545 R #RPH ADSCs #E 1B XT
MRV EA T EBEREERINGIER, ZLHIZ ADSCs fE
A ER R A RN E 2 —
2.4 WHINE - B4 (endothelial mesenchymal
transition, EMT)

EMT B £ R AREZ AT IR 15 18] I 4iRE (RRETLEIF 40
i) REPSIED, EMTERBABS. AEEBE. =
ERBECESRETIYRIETEEER ™Y, HERE
A HIZTRRER ML 2, ZLIARREA, B
LFRIBE ISR B AT AA 4R P Y B R AR A _E 2 4HRE, (@
FEHERAKENEEEYENAREF, 51% EMT.
AT AMARIGTE. AN ERNIRELRED 22,
EMT 589 B £ 2 {4 Y R BXTE (R AR S S5 R 318
EI3ESE 2, Jiang & 27 Bt 53 & BI BMSCs BE % 3 ()35
S || BT E R & & EMT H BB AT 4 7B
BEo Zhang & BRI Z I, BMSCs BETE G &Il 1| B
fif £ R AR RY ERZ Bl B %% 1k, B BMSCs &b3EZE wnt/
B-catenin {5 S BB X E B RIAKFAERFITERAR
1. XZRBA BMSCs 1NH! L RZ Bl Bk (LB EFR ] sE 2 i@
T D% Wnt/B-catenin {5 5 @ EE R SLIAY,
2.5 FATHER

BRERAZHEZARPETHEEEYF S
2, 2— " LUARAKA SHAB A R 2B
T2, EHNBWKFEENFHELERT, RAARIK
FURTMIETRIEES, AMEENBRKFEN=IEL
MR T, LEFRRIRE SR, WMER A hh
BEREANAS (alveolar macrophages, AMs) A B EE/KF
SRS, BMEWIERINEIINE EAEE P,
TR Bl BRI A2 A AMs BN B K E A AR 1512
FEEIEEL B, BRIK AMs B9 B 27K S BE % BR B 3t PR AT
AR BILT 281k, [B)7e BT 4RRRIATT REIE B RUtR S

AMs BYJR IR R Mo zhu F BV B B BN R A T
BMSCs 877 /&, H Ml AMs B89 LC-3 # Beclin-1 By i
K, B BN LC-3 M Beclin-1 HEER F XS HRLABA R B&
€, B ENEEHRERETXRA, IBRYLEss
BRE 1858 AMs RY B ME/K T, T BMSCs 1548 AJ B 23Dl
AMs BRRRVEUE, BRI MRV RIEHIZE, EIREER
BT I AMs B BEK F 48 Z BMSCs TEW B AT R &
IEERRINLEI Z —
2.6 Hfth

PREEE Y WA RERER, BMSCs IEELFAL
HIZATREBE@IT _E I Tregs K ESLINBY, [B)FE T 4HAE
BEZRASKREEE, B ERERE TERAD LA
Y5EVAHR AR, TERY TRV R BRI IZH, MSCs B E
BT ESEENRIET —ERATER? REREE
T R G R IR R REEE (sex-determining region
onY, SRY) M REEMYREXER (pulmonary
surfactant associated protein, SP) -C #f 3R BMSCs & &5
BEEE D ERS SMARIRGIEE, ERETE
MR BMSCs FANZ AR B RAALR T, B
MZENT srY M sP-CBRME(E S, 157 ER BMSCs BEBS RE A1 73
7 1| B R AR, 4RRE 501k plsE B 1Y A
RAIERTERNNEI 2 —. B WIERREIZERT
MR IENENEE SN, AAREB LRI ETET
R sh RS RiE R TR H TR AT IR
R, &R EBRPANINBARTTEBRRFME TR
T ERTTRMRIERNR, WIIHIRAE. #H
SHLEL H] EMT BB BSE B, X — S RRRRIMBA
EEIFRTARAIEINRENREZ —

3 HeSRE

TARGTRERE. ARKXEFE. TREH
R ERSEET FMHE, AESMRRIET R
Bz Rt THRERTT AR AR FTRYE T iR
MY BB, MA BT TARRTER FhETT TR
BIR%, THMAE(ER ISR B, B7E
FRTFARRE AT REEBRLHOEENRIER
Rz, HNMILT4ELL. R D ARRRE T NI EEARE B
Mg, 1R R EFHEAIEFR. XEEmME
FARTRERBESE 0 E R RIER 1, (Bl ZE T4
BREI D UINEERIE AT ER, WARNMRIEES
B, WA EER (1d) FHRHEA (144d) BAERTTRIE
TR FIEEA G AR LR, [ERYAHET (28d) %
BT RRABR ™ BERRIRERN, T4
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EYFNRBESHMERNEKS BT HERERE
RENARESZ—, N8I SRR TN ERS
B, XRAEHRENSEIMBMSCs, IREBTESRE
EH- 78R, EBRFLLRATHBMSCGAITER
EMRRY, ZUENRTIRES, AMEIREIRER
Do (BT AR SAE R T XTI By F & E P2 AYItIE
RERIFHIREER, B cT. 8 TAXERAER
BRIFH, MIIREBFIE, Bt T HRFRET A
= BRIZHMRNZFEEDYRRHAR
£, RZBRABNNIRKIEE, HirRERENZE
HFNAFTERENIRRSLEBIEMIE. B7FRRT
MpRaT T RS EBIN RIS &, ARSI EN
AR R, BEFEANBENANME.
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