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Abstract:

The lungs, being the principal respiratory organs in humans, are highly vulnerable to occupa-
tional exposure hazards. The rapid industrialization and urbanization in China, coupled with the
rise of new industries, have heightened the risk of lung-related occupational hazards for workers,
thereby presenting substantial challenges to research in lung-related occupational toxicology.
The emerging technology of lung organoids, a three-dimensional cell culture technique, has the
potential to replicate human lung structure and function in a laboratory setting, enabling direct
observation and assessment of various impacts. Furthermore, the organoid model's short cycles
and high throughput play a critical role in the simulation of the occurrence and development of
lung impairments and the screening and evaluation of potential therapeutic drugs for occupational
lung diseases. As such, the utilization of lung-related organoid technology not only improves the
assessment level of the health effects of lung-related occupational exposure, but also enhances
researchers' understanding of the pathological mechanisms underlying lung diseases and aids in
the development of prevention and treatment strategies, rendering it a valuable tool for investi-
gating occupational lung diseases. This paper provided a comprehensive overview of the ad-
vancements in lung organoid models and their biomedical applications, particularly in the evalu-
ation of the potential application in the heath effects of lung-related occupational exposures.

Keywords: pulmonary organoid; occupational lung disease; three-dimensional bioprinting; or-
gans-on-chips

BEE M T LRI R BN LAy, AMHIRE HmE RS
AR ERAE R ER W R B, XL RERNEIEIF RS RY . ML E,
ESRIRERELURE BB, B HEEERAXEETNELMHE
FoRFo ENTEIMATZRNENIE, ERE BRAZVERMERTR, &

o0¢e

DOl 10.11836/JEOM24204

HREX
HXB(ERERAZARTERR),

E-mail. chenhg@ccmu.edu.cn

E&mWmE
EREAREESME(32171370); [ RE
EMSNHAEMMARESTE
(2022A1515010415) ; At R /8 EF R AT
Finm & BN E i AW B (YY2023-15); &
HWOELBHMAETIMINEBE(E X 2020-22-
2164)

EEEN
ZZEEE(1998—), X, L4,
E-mail: liyx228@163.com

BIEEE
F%3%5%, E-mail: chenhq@ccmu.edu.cn
3R, E-mail: hanyi@mail.ccmu.edu.cn

EEHREESHRESRR T
feEEH] 5
MR TRk
IFSEHE  2024-05-08
REABH 2024-08-29

XEHRS 2095-9982(2024)10-1103-06
FESES R11
XEEER A

»3|H

ZZEE, MONE, BE. R ERENE R
REER R ERBERAITEPHRNA ).
KiESERVES, 2024, 41(10) : 1103-1108.

PRI R

www.jeom.org/article/cn/10.11836/JEOM24204

Funding
This study was funded.

Correspondence to
CHEN Hanging, E-mail: chenhg@ccmu.edu.cn
HAN Yi, E-mail: hanyi@mail.ccmu.edu.cn

Editorial Board Members' authorship No
Ethics approval Not required

Competing interests None declared
Received 2024-05-08

Accepted 2024-08-29

» To cite

LI Yixia, CHEN Hanging, HAN Yi. Development
of lung organoid models and their application
in health effect assessment of occupational
exposure[J]. Journal of Environmental and Oc-

cupational Medicine, 2024, 41(10): 1103-
1108.
» Link to this article

www.jeom.org/article/en/10.11836/JEOM24204

wWww.jeom.org


https://doi.org/10.11836/JEOM24204
mailto:chenhq@ccmu.edu.cn
mailto:liyx228@163.com
mailto:chenhq@ccmu.edu.cn
mailto:hanyi@mail.ccmu.edu.cn
www.jeom.org/article/cn/10.11836/JEOM24204
mailto:chenhq@ccmu.edu.cn
mailto:hanyi@mail.ccmu.edu.cn
www.jeom.org/article/en/10.11836/JEOM24204
www.jeom.org

1104 #4455 J2 &% | Journal of Environmental and Occupational Medicine | 2024, 41(10)

HIEMMIR ARG H. KIIRBETXLEEEYE, /]
BE S AN ERNE S, WIE M B E M xR, Rl g
FAEPLT AL EY, BMERI B ER R, IR A 8EHF
SRR, TERMEBEENREMEERE, Bt
RNEM EANEF B, 2RERFHEMRRIEREY
B, 2009 F2KA MR RAERILTHIAL
1K 400 77, BRHAN 45120, HEib, RV IFIERE
EREENARNEEE. mXWLEARABESL,
RIREEREREAIEHE LM LUAE SRR, BX
HEIRWRENREE, Xt F IR HIER Al M 05 &
ERAEBEER N

R, EE THARKANARTEFNLE,
LR EFENEMARANSEZRANAREREML
TN AEMNA. TANZHEARARRETIAR
SF AR IR B IR N E 2 HEAR M EER, Moht)
BREEENERAEA. KBRRYMESERBHRE
THIEEERZEX T AMALRZ N HIRRTR. fiids
RERRERME. ZTIRE AKBEET R
ANFNE Z M, b, E = EEYITENFZSZE S
BUEIRE AR, RS ERELNTS5%%F
BERANRZX SRS, T=FE. S8E. i tn
MBBEF—FTHRK, Fitt, FI BRI ERER AT
BRIV (2 B XU BT, XFF Re B MM, 34, FREEHFTER
WREXMABEER X, XRGEREX LI ER
BNEEMETRIVEZEEZ T EPNNAHITR
ML,

fiE2RE B —MEE B TE AR IMEIAA KA ZPLE D
M INEERY K 9N = 4E( three-dimensional, 3D) 127V R
RAERE, B RERIBEAHLLEMMEYE B
2R

=/\ O

BRE XTSI 3D IEFIAREETF 1993 F,
Benali FVERFEEATIZAHMARE EFHE
— MNBE4HLH 3D £, 2009 £, Sato FF /R A
EFAREFEH T AERENAERANTE LR
B /G, XTMZARAZHFEN AT EEMERNE
i ERE 2R EMIEF b, BE, Rock EPHREZI, /N
RMASERERAL D LUEANSE LR
FTHE, HFRDERIERARBERAREK,
2013 £, Barkauskas & "# — L HiTIERE T AT2 4
AR RHE AR T4, B LA B 9 Fhaik,
XAMBEBRENRINEESEE T EAl, 2015 F,

Dye & "% B A 25 % & T 4l BE (human pluripotent
stem cells, hPSC) £ T BB LR RELE W 5inis
BRI A SR B R A, HAMSFIES AR,
B, Tan YR INEARANRRAZSE R L
B2 R0, At B £ 4 48 R A0 Bk [0 55 PR B2 48 AL A Th A
BREESRE. XMHARARRKAREE. EE%
MAREFEENSELSEE, IEMEIHNAMS-M
RIEUNRAMEEEERRET —MelFBRE S
NI E,

3D EWITENR AR LI, #H—F 1A T K2R E
X A B3R 45 BUAR . 3D EEFTENE LART A WP AR BN
S FMEREMEL, BT EV R, &M
3D FTENHE A, = HLEME == B PiBd L E
WiERI, A SKIMALR R EN = HE R EYTIEER
FEHRIR T, @ 3D HENMEMBMEMNL S E
BIZEHy, IE BB MELEMRY 30 FREL, A LU T 6
MRRATT I AR & 5140, 2019 £, Grigoryan F™
FAILEAZEAN, T T —MEEERENME
R BMEER, FIIEK T X— 1R B BB TR A IMEIAR
ARMALR AL ARNAE[IIRIIE, AAREENG
PR A R A IR IR IR T AT Bk,

ADEWMHTERANEAEBEH—FRHATEE
SHBFEY, MR eI FNSEERIIK R
Fo “BEOA'BOFRTEEN—TTEGEME
FRA, BEUMRESHAAZO, ol TEEIMED
BEEERAR. EYMRE. MO RBEEZNA
LBRERIFR, B, ETRRENSRECH AE
ERATEMREEMRTHRER, BEBXTE
R EEARIMRH TS TE W R AT S, #—
TRE T HRIIMEFMERENREEFENY, B
B, Af ASEIR A EI R BB SRR EER
BERZNEHNE, W RB SRS IR & A
AN EEEMRERT — T NEERMNEINES,
AiTEL TN ERNBERREEEFEAEEE
ER(E 1,

BT AT AR R SRS A (R4 AR A0 4B R A9 20
ER fh F RIS R AT 2R, EEERTHE,
MENEZERSFIENER, HSERES ZNERE.
itk S EF KR E XL EX T IR SEF

www.jeom.org


www.jeom.org

#445-5523: &% | Journal of Environmental and Occupational Medicine | 2024, 41(10)

1105

HREXEFE, 2015 &F, Dye FVBIEBHFER R
INABREEF, BRI B 2E 83 B r AR AR IMEHAEE 7% 100
ZR, RIPMABRERBEEMNRS T E KPRV REE
X AR EB RARRURL 75 E Y B KB 8E. 2022 £, Lee

e 2

EPMRAR, A 30 FEXRE R LRI R
KRR TRAKENERRINNHST, RERIE
K, ERTERRE, KPEESEZR/NEREN
R/

,)<

RAFALR

(Primary lung tissue)

PAMARIE

(Single-cell suspension)

/

IEFFRIRFEER B

(Lung organoid)

FEFHR

(Toxicology)

HIEFF AR RN RN
(Co-culture and tissue
microenvironment simulation)

(Individualized evaluation)

8

MR M BRI

(New drug development and
drug sensitivity screening)

MR

1 FiRBENHIERERNMAZM

Figure 1 Preparation of lung organoids and examples of their applications
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