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Abstract

Respiratory system disease is one of the leading reasons for human death. Till now, there is no ef-

fective method for treatment of these continuously deteriorated diseases. Regenerative medicine based on stem cell

therapy bring new hopes for such disease treatment. Alveolar epithelial type II cells and bronchial basal cells are

two major types of tissue-specific stem cells in adult lung. Bronchial basal cells, sometimes also referred as distal

airway stem cells, have the capacity to regenerate functional alveolar and bronchial epithelium. Moreover, bronchial

basal cells can be isolated and expanded in vitro to make clinical-grade products, which have been widely applied

in clinical trials. In this review, we discussed the major types of lung stem cells and summarized the stem cell clini-

cal trials for multiple respiratory diseases, especially the autologous intrapulmonary transplantation of bronchial

basal cells for lung regeneration purpose.

Keywords

WP 22 405060 T N AR 1) 1E AR i 1% Bl F 0 B 2
F BATA ARG S IR R AR S e D g . AERT
W ARG, &SR RE SR E RYER BRI
AE, T SV A B P s 6 U] 5 e L %) 6 400 I8 A ELAE
H, KA SRS B DRE. AR s &, P
RS b B 4 R H A 24 25 R T 40 P S [ A
R IR A D, FEPAT RPIRAT 55 I A2 o, PR R 42
A S A — e AR R AR . R A A )
— BB AR I RN AE A FH B (1 a0 K5 4. 4
TR 73 23 BV A 2 PR 50 ) ) ik, BPIR R e b 2
Y2 REACT I K AOE [N, AT T BURHIZH 24
KIS KA XM R R AR 2 91 K
P S AN P ) it R, LR S R I 2%
4 {iE(acute respiratory distress syndrome, ARDS)", 1%
4 BH 2E 1% JIfi 9% (chronic obstructive pulmonary disease,
COPD)?. %5 & 14 il 4F 4 1k (idiopathic pulmonary fi-
brosis, IPF)E4H1 5 S & 7K (bronchiectasis) 2% . AR
A AR GiTE, KR RGN, 52 il
IS5 T (AN L 355 i 35 Jeb 8 ) g S 2K T 9 A ML A S
B NS 28 = IR T EFE, BTaasEsk
TVACERE 1 R Ji B 8 2 T A K05 G n e, PR
RGPIRN R AEFRIEA T 2R ES. Mz
Z WP RS R AR R AT, R 225 H
PO T3 AN B 306 R IR 28 000 28 v TG A AR T

respiratory system disease; cell therapy; bronchial basal cells; lung stem cells; lung regeneration

FB, FIR, XAk TERMEH 7. L
COPD— i, H AT E40% LA E N
1113.7%, BERZ 3 6 O R B B IR IT 45 il
A, R, KT S A i R A R AE
Tt SRR PR B 2 00T 78 3E 5 00 2, WP R G0 R B
NI R C i R Tl

Xof T DA B 3% Ah 2R R Sk A il s, A%
SR YT 7R IR A R A I RCR . 1 AT
Va7 AR IR, T 1% He 5 (176 97 52
BETH B A T B, AUl YT R PR R A e B A
R AT THRE I A M (0 e, SR FH AR TR T VR SRR
BUB RN RS R SRR S, XLk
YA IRAF I SR s . AU SR AR R IR A . e ik
LRI FAEFONUA B S 50097 D, ITTTE 2V
PR E . BAE EAAT704EAR, 4l a7k
TG AE LA S8 ¥ 7 (i T 1 B8 A% ) Hh 45 3
. 4R BIRIT RENS BH B TR kb A% B A AR AT I R )
AR, W E AL EA L R HE R
FARE A FEARE R &GS AR, dGIT IR
NS, FETF AR AN, RIS ¥R T7 38 2 g Fi
Y LR B B M A R TR ) g e, H
AT ARG T ARG TT B IR LEEAS [7] 3 B 5 A 2
— PR AT, GCAR-TEH M vA 7 450,
Ty BN S AN IR T, W R A A AR YR



2218

-

IT IR B KA T S BT 2 B RS AR YR 9T T S
FUH AR AR R, A T S 0 RO RS AL YR 9T A T 45
U5 . SR MR YT J7 kIR A F B A4 IR R
GEE . MRS BERRE . O MUER . M RSUE
S 2 PP BRI HRL B R (IR0 A, R
Wi A A LV 7 1007 ot A D SR 6 L ot 24 ot T B
J5i(Food and Drug Administration, FDA)t#E 11,
HAOBERE. HA SR AAE B, H T
IR IR T, For AL 02 T 4 BRI P

FHEC T ST 40 BB 7 R U, B AT A a7
A MR U5 T B AR, B BT e e A T AR
SENIEIT M AR B RAEIRYT, ARG IT AFE L
TR (DEEMERIE T H 5, AFAE S HE R 1)
Q)RS HE A0 H KI5 T R A 2R 28 B, AR B BV B AR
—HR o, WAEBRAL B ANAEAE BUR B XK. (3)ZH L R
A — BRI, o AT B JT5ER, 1R
PR EE AT DU 78 8 T B SE ) [ 2H 23 B[R] 2R A
4. (@ERIEFEF . BEARARSHE TN IEES
TE RS a5k, A — e B e, R — 4
JROHE, A AR I i ) 4 B R, TR & L, DRI,
FEME I & A R AR R LI . (5)Z FhRTT AL
i, WY I I B 2H 22 45 AL IR o Ay TR A R
Y R FEIE EAE FH, TR tE T 55 o WAL, 23 %
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1 BEClinicalTrials 2% EEICH X S ERE KB MG RATCE*

Table 1 Summary of the clinical researches of bronchial basal cells registered on ClinicalTrials*

5 S T N FHL R TEER

No. Register No. Disease Primary outcome measures
1 NCT02722642 Bronchiectasis HRCT

2 NCT03021681 COPD FEV,, HRCT, ABG, 6oMWT
3 NCT03092648 COPD FEV,, FVC

4 NCT03153800 Chronic respiratory diseases FEV,, DLCO

5 NCT03188627 COPD FEV,, FVC

6 NCT03156673 COPD FEV,, FVC

7 NCT02745184 IPF FvC

8 NCT02796781 ILD* DLCO

9 NCT03655808 Bronchiectasis DLCO

10 NCT03655795 COPD DLCO

UL BB B R 20184F9 H20 H o PSR AR AR G o [ 56 i 24 i M B B R 243 M R T A I R AT 9 4% R I H
*Above are data before September 20", 2018. “This project was put on record by National Health Commission of China and Na-
tional Medical Products Administration of China as clinical research of stem cells.
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Fig.1 Diagram of isolation and expansion of bronchial basal cells (modified from reference [34])
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Images from high-resolution CT scan of a bronchiectasis patient before and 1 year after autologous transplantation of bronchial basal cells. Three con-
secutive CT images at the same layer show regional recovery of bronchiectasis after transplantation (Yellow square).
E2 XSEEREHEBEET XSEY KIGRKIXIECTE R (R1ES % LR 34]1284])
Fig.2 CT images from the clinical research of bronchiectasis patient transplanted with bronchial basal cells

(modified from reference [34])
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