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Application of stem cells and organoids in repair and regeneration
of idiopathic pulmonary fibrosis
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Abstract: Idiopathic pulmonary fibrosis (IPF) is an irreversible and highly mortal interstitial disease. The
incidence of IPF is increasing around the world, which seriously harms human health and brings huge economic
burden to the society. While traditional treatments can slow the progression of the disease, they are far to cure this
disease. Clinically, pirfenidone and nintedanib are two main drugs that used for the treatment of IPF. However,
severe adverse reactions were reported in some patients. Therefore, it is very important to explore novel therapeutic
strategies to reverse fibrosis and regenerate lung. The repair and regeneration ability of stem cells has unique
advantages in the treatment of pulmonary fibrosis. The structure and function of organoids produced by stem cells
have similar characteristics with live organs. Therefore, lung stem cells play an important role in the discovery of
novel anti-IPF drugs, and in the formation and development of lung tissue. In addition, organoids produced by stem
cells also serve as a perfect model for regenerative medicine. In this review, we mainly summarize the role of stem
cells and organoids in the repair and regeneration of pulmonary fibrosis, and hope to provide a reference for the
development of clinical treatment of pulmonary fibrosis.
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IPF FYARFAIE A2 Mt vbl b e 52 40, it 2H 23 1 1 3 45 M
TR, 1) J5T A A #J£ 5T (extracellular matrix, ECM)
Tk BE VTR LA K B2 4 24 i 1 38 B A= 2% R 0 18 5l
ECM i FE IR AN 2 IPF fbrdi. Bfids ECM R,
P2 2300 2k A ik AR AT He I A A M S i A U e
TEIR B R R, Thae M I v £ e b, il X 2 320
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AR R RN, AEC2 &2 il 40 g, A 358 55 A
S AGIIRE 7T, FEARZS I (R BChi 15 J5 S5 8T AEC, 4E+F it
T 58 BERN T R, 75 il )45 52 AN B AR v Ok 1 B AR
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ATAE B 2R3 B AT DAF SRABAU 2% B 10 K & I, 16k
BRI AW R A AR R G T2 N . B R
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1.1 FfETF4Ep  ABC2 & — 5 5 M 1A, 72 ifive
W B B o WA RN AR AR R e AR 0 R s T
Y, TEME G K B W, AEC1 1 AEC2 3R H XUAEH
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BB, AEC2 141 i 5 04 78 40 WO, 04N
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FGF 10 {i 3t 43 WA 41 B B 452 7310 o AEC2 B 25 794k
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B a T i R EEAE A . F /D BRIV G 40
BR IR AR B, M S IR 9 JIEE e % e 38 0 IR AR Ak
/N BB A ) B R 1 2L S T O ) Rz A8, L
2] DU ST R AlE B, R B N N R4S
b R B R 2R A B R A BN AR, BE AN [
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41 ft. (embryonic stem cells, ESC). %% 5 % §& T 41 fu
(induced pluripotent stem cells, IPSC) A ifi 2 2 H $2 B
ER IR RS B O A RIFE M HE .

BT, C& A 2 ke84 ESC 71k v D g
e R RN SR N A K Wl =1 D O E |
FOXA2'NKX2. 1 fH 48 i, 1 #H 480 i 7E 4K P 4R 25 7] 73
9 AEC1 Al AEC2™, 3 i ) ¥ IPSC JF Jif NKX2.17
FRHD IR S A, A Hb 4 B L 3R B2 KBS ML (carboxy-
peptidase M, CPM) [ 4H Jfd, % LAt v AH 5¢ A= K A5 F
UNiID SR I I WRate oYl R B2 S N v 5 /N Ry
A7 # 15 NKX2.1 F1 CPM 40 i, DA B 323 K i 3 2 H
5 (aquaporin 5, AQP5) Fl SPC K434k 41 i, ‘E A1 43 7 &
AEC1 1 AEC2 IR b5 45, FE R AR K #2 v, ol
¥ HH (Hedgehog) 18 #%, 7 LG 58 NKX2.1 [ R 18, 7£
& A FGF10 B35 77 2 b 47 R ERAR A Al B 52 2% 1 45
P, R8s 75 0T AR A 2 4 0 o STE RE R,
A VF 2 AERIRIE bR R4 S, A0 455 2k i
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Vi) 5 2H 23 E, 1], 24 45 L S0 1 0L e I v AL 400 A o*7)

2015 4F, 1 IRHGE T B HPSC =L 2R3 B, ©
FR G5 AL R AIE 5 R ORI AR, ph a0 Sy <3 b B 3 s i 760
& U i e N e A A i = s A SR T o
PN SR AR ST A b 5 40 R T s 28 24 44 AR sl o 5
W R A4 & 7E — T, 76 3D R5 IR 41 oA R A
B b4, A HPSC AR it 3D Hif Ji 1 #8 BR A4, K 5T

BRARHE N L R Hh, FEAE 5 K FGF10 A1 1% Ffify 7
I7% (fetal bovine serum, FBS) HF 1% 7%, mt 7l PA= 45 A
S 25 B, T8 bk 18] 7 JoT 248 Mt A 6, Bl 7 248 =0 &5 4 A
—UERIE AEC1 A AEC2 b 54 I A0 L, I e 2485 1 1Y
i sy TR 5 e M v FEE AR A2

Nt b B2 2% /& 2 ReAH 40 B, ] DAEAR AR 15 R
K B BB A HLARPY H Rl N SRR i i 4L 20 i it
BA KU R, AR T — a5 Fut5iH
Ji AR /I B e 5 I 4 e Rt 6 400 B R ) 3 9% HH R AR
B, 1 A A BRI R 4T 4E 41 & (Chinese hamster lung
fibroblast line, CCL39) A1 Jii {4 s M ¥ A il Dy 15 77
HRE Y. Z B DA AR X 22 0 DR D 40 B 6 4
R 2B 38 B RO B IR B OCH B, CCL39 A REHE 77 L))
A RE A BRI AR K DR - 3 WA AN & BT B, 24 4 it ik o 4
i 46 il v < 2 FGF 10, il 6L 2 i mT LUJE B i 0 8AIG
FI2R 38 B, HPSC SR IE i AEC2 AN 75 8 3 £F 2 20 Jifo 5t v]
DA B 3D il BR, X Ul B v 28 2% B (K B 5 24
0 A A PR 108230 B /) BRI ) it e Js AR T 4
H AR R B MO T BREGCAE RS S
PRA (W25 SO, M) Ab B /I B B8 08 2 I U )5
BB IAT o KA AL, B AR B IR
WD RE . IR ik, il v BRI T8 i — M 75 B 5P =
FRom i, H oKk bR 4 i 5 TR) 70 o 40 R 4 51
UL SZ R4 M0 A5 PDGFRA AT 4 41 JY « HE B 21 4 41
i /N B s T 40 240 i 28 R M P R 4 B >,

AT/ AEC2 5597 th T RBEDY, KT AK
I AEC2 CE&F HiEH ANKiIEF L T 41 (human
induced pluripotent stem cells, HIPSC) >k i il AEC2 i
1T R H IR, NI N AEC2 7T BA 5 #E R &
R EE-3 (glycogen synthase kinase-3 beta, GSK-3/)
TGF-p M & £ & K 4 5 H 4 (bone morphogenetic
protein 4, BMP4) #11|7fl] LA & Notch Fl FGF7 Fit. f& — 2
B R AAEAR, H 72BN ABC2 4L & . R iz KE 7%
R &R, BRI R E A C (SPC™™) T N\ AEC2
H, RIS IPF B35 b R 4 M AF B0 % S R R
SPC 7% %5 W R Mk il 21 4k, T fif SPC 54% 52
o] F B AR A0 T I e s o7 2 L 2™ H it
FUMH E A TR J7 4k, i 5 10 4 2208 NH, K I HA B3
LB/ B SPCTT B 9 15 7 51 e NN R P /N B SPC
R, 558 T — H AR SPC (SPC'”T) /N o 75 AL
AN SPCT ) B I N, T BRI 1 S5 A5 A7 1
H4m, It — 5 FBUPF (K R, R4 SPC ] AEC2
o 5 FR TS PR A o B A P A A OC I B R R AR
o ML RAR /N R AEC2 H T i v Bk 1) 35 7
IS, TR BCER) 3D 25 4] P 3 B 55 v RN B A 24 7 )
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P %% 1K (advanced glycosylation end product-specific
receptor, Ager’ )~ /& £ [ (podoplanin, Pdpn"). Hopx" [#]
AEC1 4 ffl, 4154 SPC' 1) AEC2 40 ™. &4 WF 7¢
JRI, /N B 25 T 24 RN ) R JEC 4 AR 2 W LAAE AR b
JCHE R 2 T R e BE Bk, HF H A& B IR E B e
77, B A %58 /N BRI T4, 845 % a6
IR 28 PR 7 AR K SZ AR AN 48 0 26 T b e oY

H T, X5 IPF #7972 B I PR PP A5 475 44 8t T 20 47
B, W T RN ST 0 1 A W o 25 e, A N
IPF f¥73E AT PR A0 [E 14, BEAS T 2590 i wF s SR
BB SRR ) I v A0 g, l e B 97 7 AR ABC2, K 3L
BFR R, A TR IR IX Le RS . KA IR
BRI LB 5T AN e % T I A MBI 5T i T 4 . g
DA JF At 45 A 200 it TR) A ELPE L, T ELOR T e N SR
i Jii 2 95 1 R WL B AL T URE IR T & R AR 4EALIT
(A S AN A AR A SRR AL T R A AR A
3 i

Il K b % - IPF BRI 5 8 = A R 7 3%, A
2iRIT R BEE L LBt e, A R T 4R AL iz A i AR
(B FE A0 45 BR AE SL 0 M B, B T3 B AR IT U7
HEIEH R K SGE = 18 . AEC2 A A fili it T4 g, 76
AL IS A A v BT SR, (E T
BRI FHLRE A fE T — P 7t . bk, @it
T4 B A F AR P A 55 518 s 2 oA 7 =X, T
DL 3] ol 21 24 40 A 1% 7% A4 R0 38 5 2 a4 i 7 35 T 050
R B2 i LA B A2 JdE i 96 P A=, 3X 6 T7 V5 B 9 Il IR TPF
HRYT SRttt 7 —Fh K.

KA E RS L EL S B Y 3D 45 44 2 B SR A R
FEORRE I Dy Re, SRALA A ORE T B 40 i DA A IR
PRMEASRTE 5285 1R A, vl /E A AR
HREMBAERBE, 5B, KETEF
FIT RN TS B R RR . RS TS MERE
ST — AR, I BLAE AR A 1 27 v 1) B A
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i Ty e AR A 40 R %) A B AR L (2R 3 B A0 BE AT
AN AT N B R B A 7 THRRIER A 1 T R
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PR £F 4E AR AN A FH 25 A IR R IO AE . SR, K s
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a5 B AR 5 R 2GS E i A AR A HE,
T A T AR ECM B2 A A0 AR R, W R R
B X 1 PR, U B AN A R SR SR 28 B HOR BRI
T IEK

Bl NATT6E il 25 28 B IR FEIR N, NAR R IPF A
P B AR BE ML SR T RO RORERY, RIS B AR A 4
A il AR T G 2 R R IE . R TE S AR 2
YA B A WL B AR ORI A, (R R o AR M BOR A AR
VS B I PR R A U R I R AL R, PR
T A YA Il B S R0 T AR A RO 2, I PR YR 9T R AR
BEAIRAZE (1) 52 )
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(R4 5 0 5 5 7 2t X A ST SISk v e S 9 B e
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