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Establishment of radiation injury model of mouse submandibular gland organoids
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cidence Tumors in Guangxi, Nanning 530021, China; 2. Guangxi Medical University Cancer Hospital, Nanning
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Abstract Objective: To establish a radiation injury model of mouse submandibular gland (SMG) organoids to
provide support for the research on the repair of radiation injury of the salivary gland. Methods: The SMG tissue
of 4-week-old mice was digested into single cell suspension by collagenase, and then the suspension was inoculat-
ed into Matrigel for culture and passage. The growth morphology of SMG was observed by inverted phase con-
trast microscope. The expressions of cytokeratin (CK8) and aquaporin (AQPS5) were detected by immunofluores-
cence after tissue embedding. The content of salivary amylase (AMS) in the culture supernatant was determined
by enzyme-linked immunosorbent assay (ELISA). The mouse SMG organoid model was irradiated with different
doses (0 Gy.5 Gy.10 Gy~ 15 Gy) by electron linear accelerator. The cell viability of each irradiation dose group
was detected by the ATP cell viability kit. Results: The mouse SMG organoids grew like round spheres, and the
lobular structures were formed with the passage culture. CK8 and AQPS staining were positive in mouse SMG or-
ganoids, and AMS expression was detected in the supernatant of cell culture, which confirmed that SMG organ-

oids were derived from glandular epithelium and had the function of secreting AMS. Radiation slowed down the

S T« [ 5 [ SRR 235 4 78 B3 H (No. 82160386) proliferation of organoids, and the shape around the

I SRR S R B (No. 2021GXNSFAA075042;; sphere was approximately disintegrated. ATP cell vi-
No. 2023GXNSFAA026189)
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UAckS 1307 2023-02-15 creased with the increase of irradiation dose (P<<

ability detection showed that the cell viability de-
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0.05). When the irradiation dose was 10 Gy, the cell viability was about 50% of that of the 0 Gy group. Conclu-

sion: The mouse SMG organoid model is successfully established, and 10 Gy is the most appropriate radiation

dose for the research on the repair of radiation injury of salivary gland.

Keywords

Sk 2198 (head and neck cancer, HNC) /& #8 & &
T Sk 20 TR S AR 2H 2R H L B | A e A S A 1 S
I8, LR A A B A R AL R BB, 2020 4F
BRI 93 JiH K HNC 3 S 47 JilAE T i
FHo T RRIEIT HNC B BEF Bz — (2 fE b
— RIS RN 5 WO 1 s 280 48 1L TS Sk v
IR R P15 . BRI, T 80% 1) HNC &3 71807
St S M 3 A K 2> A R TR e SRR, ™ R )
B AR RS 2R M VI S 40 45 AH D
Z J R T H LA ¥ 21, HAF 5B DL Coppers
SN R R O FESIRA A 3. (H2 3
A AR 57 B B VI A7 7E B i 22 57 14 i) i@t (A
I, 5 e A T AR 4 O B I A A/ 4 Pt A 2R o A
KR EBEEIEH . 248 (organoids) /& K IE
TIRGHL, fEfR @S 3D B 3 R H &
17 AR AL, B R 5L RS (T RFEE Y 3 AR
P, ARG IR SN /N BRLAT T IR (submandibu-
lar gland, SMG) 288 B , A FH AN [7) 751 £ 0 5 26 0 2%
B AT RS, RO I oS B A R =, EE ST
B SMG 26 25 B i S 403 40 455 2, D e 0 i S 453 40
()77 6 AH DA T AR Y S HF

1 MBTTE

1.1 SEEGEhY)  CSTBL/6T /INER .4 JE S IEvE (A &
16~18 g, W 1" FHEERL R E LA L. 12h
JEREAN 12 h 2R A B IR N IR, IEH SR B AR
K, B (25+2)°C , {35 45% ~55% , 5E HAKG I 34 15
PA . RELBE THERRZSIEHZ RS
1, Pk 10 S [ S % S 00 B A6 B A A A v
i

1.2 FER%] DMEM/FI1255#3E (55 12634010).
it 4 5 (5% 5 10091148) . GlutaMAX ™ ( 18 5
35050079) « HistoGel ( £ 5 R904012) . figi &5 [ I —
EDTA (0.05%) ( 52 5 25300120) ¥ ) F % [ Ther
Fisher /A 7] ; A83-01 (175 HY-10432) .DAPT (175
HY-13027) 14 H 3% [ Med Chem express “E¥I R A
H ; R-spondin-1 25 {135 77 52>k H CL % 44 R-spondin-1
K293 T 41 ifg (I [ 36 [/ ATCC 40 it ) s DAPI I
A ERRA R A A s ABW B R (585
082755) W H b 18 PR 5 BHE A IR A ] 5 K i

submandibular gland cells; organoids; radiation injury

H 1 5(AQPS) f B v B HU AR I F JLFH 5 2R AE WL
B IR 2> ] s 4 25 4 8 (CK) Fl B s BEPTAA 1L
FEPNR P H BMME SR R A
L 2P0 P00 E HE Abcam 2 &) 5 41 i £ FE ARG
A 3% [E Corning /A 7 ; Cell Titer-Glo®3D Cell Viabili-
ty Assay (575 G9683) 1) H 3 [ Promega 2 7 ; /M i
V€A B Camylase , AMS) i IEG e 28 W B X3 CELISAD
K MR 7 £ (555 F30179-B) W B Fig R AWk}
HAHBRAF.
1.3 JEAREE IR RARAR DL 1% )5 B L 224 i B SRR e
() 5 1E AR B /N B E P RUAR AN 75% 0 kS T 28 , TG TR 2%
AT A IR R} B K R RHEE U HCRUN SMG 2H 21, 75
4 °CHJ PBS Z& M i e 22 I, I 85 i A4 2 1 7
I L IR T AL 2R T AT i 4 A AL 2. o i R R R B i
RETYI R 1| mmx1 mmx1 mm )2 2338, i A\ &
T 722 i it 375 W o BRI IV 284\ Dmase T 284 f14) i it
37 °CiH 4k 20~40 min, &0y , 2 BREFF TR, PBS 221
WGP 2 38 , FH 200 H 3E M HEAT 1 98, 3 8 5 Bk
Oy, WA, {66 FF 368 5 I B B A D, R 0 25 o e
BT 37 °CEE 3R, 30 min HEE L, AN e AR RS,
15 DMEM/F12 5537 2E .2 mmol/L /) GlutaMAX™.
100 ng/mL & % 4= & K -7 (EGF) + 100 ng/mL A83-
01.10% R-spondin-1 Z& {35 722k , iU E £ 37 °C 5%
CO. I JiE 85% M fH I ¥ FR A a5 98 . B 2~3dHE
o | IRBEFREE . R EIHAAER LR A
PBS 2% fiE e 2~ 3 U0, Us I vb M B 1 A 2 TR
Jiz , FH PBS iE Ve R TR 2R 88 B 850, AR VIE , 2
A8 FH 3 25 [ B -EDTA (0.05% ) ¥ BT 43070 v W b 78
NI RE, AR
1.4 JIARKE—H HE Yeth J 5 ¢ ik L &
B/ B SMG 2H 21 [ 52 7E 4% % 5% 1 iis
24 h e A A, VIR 4 pm B HLR Y A AT
HE Zu 0. FEFTIR N SMG 12K 88 E , & PBS B VL5
£33 T HistoGel 41 23 it 5 70% 85 4% 1t 7K [ 22 Ji5 A
WA IR AT RIE RIS . IR LY
R A D) R Bl , 78 FFA T 10 mmol/L A7 45 B A
A YA 22 1 (pH=6.0, 5 A 0.1% M 75D H 23 15 min;
I Be Ja 5 4 il in N — Ht CK8 (1 : 200) « AQPS
(1:200) # BEUIF & 14, I = HT(1:800) , DAPI
ety s 56 R SR A IR, £ Tmage J 5 14-3t



- 962 - ]I ERL R A R 2023 Jun. 40(6)
TG M7 F LSD-t 455, L P<<0.05 N ZE R EH it mE L.

1.5 BB K SMG 1k B 4 g
BOUE T8 #2 10 000~20 000 > 4H /20 pL 2%
P4 T B I v, k1] 5 % LA IR B 855 97 4
RERG 2~3 d AT AH M3 , HFTE 37 °CL 5% COKE 3%
FEREE o WM 15 IR A DMEM/F12 B
7% H 2 mmol/L ) GlutaMAX ™ . 100 ng/mL EGF.
100 ng/mL A83-01.10%R-spondin-1 & {4 55 77 3 .
2 51 3R F 0w 4 DMEM/F12 55 77 %5 .2 mmol/L ]
GlutaMAX ™ . 100 ng/mL EGF. 10 pg/mL i & 2 .
0.4 pg/mL E AL T IFA o JE (5 B 0 flcss W 52 2 4%
I RE O, LA 4 38 e T

1.6 il 3S5IGFRERE 1 SRFEZMT
0B A 1L 3% & 10 pmol/L () DAPT, 46 I IF 1 4
SMG K& E AL RE S B 2~3 d i . 2510 R
FE 18] B A0 22 B N SR AR KOIR

1.7 AMSEENE 100 umol/L B R EFHFIA T
B FR R ch KBS B 24 h S, IR AH i B T, B
O Ji R 25 28 T B A R s B EIE R AMS &
. DLER R IR0 SMG R8s 5 LiEw x A .
F2 I ELISA B & U B 1 20 SR AT R I

1.8 IRMALRE N ATPAEHIGE N T 1€ SMG 2K 4%
B4R PR AU, LA 10 000 AN 41 Af1/20 L F 25 B 4
e Fob T R S I R, AR FLAR TR S IR 2 B4R 30 um /2
i HEAT IR AR FE . I FH LR N 2% 4 FI4E T 0 Gy
5 Gy 10 Gy. 15 Gy # &=, /N HE i =i 4 4>
Bl 1A RS W EARERE S22k, If
X & 2 A M 3R 4T ATP I E VPl % 240 B is /7. ATP
W52 J7 9 W 774 L Bs 7 3%, B PBS 7 Uk 2~
3 N ATP AR5 TAER (100 uL/AL) , B ATP 371
WEREFREE L LRAT AL, fE 5] S min J5 41
R, SRR 5 AR B TR IR E 20 min, {6 B AR
10328 A R R AT A

1.9 Git50rik ARSI dE R SPSS 25.0 41t
BAT AT BR300, 1 R TR DA Bt 22 (R £ )
KN, 2 4 18] LE R F 7 22 53 M, 2EL 11 1 LR 2Bk

e

2 # R

2.1 /N SMG 88 B (AL S 15 7R B 45 PR BRAIE

TERG TR R Rk 2 PG R AL B 7 &, 45
R AT 15855775 (45 R-spondin-1 25 15 75 5
A83-0D) 15 77 ) SMG 2K 48 B BRAA 71 T 1 £ = Al 44
TR BT 2 515 95 5 CR IR B R AEAL T IR
BRI A0, AR 15 15 72 A R Al B8 i DAPT
B (35 B IR FE) J 2 i 354 51 15 R 2, BR AR T DL
AN EERTE R, WL 1

TR SR RAEMAT R E RS, DR SMGA
SRR 1 20 P 7 35 T A v AR K R R T BRI S 44
WG . 7 di A, K28 EH EHAAIE 100 pm 2
£, I 2.
22 /MR SMGEBEMERE HERICYOIER
MR, 55750 SMG K48 B 1 CK8(FE Frid ) Al
AQPS (IR 4H fbric i) Y B, ILIE 3A , IE 5287
TR IR b A0SR IE . SMG 2588 B i HE 4t
YA TE 2 08% T P D04 B A% S R W €2, 40 i o
FRAL 8 A A% 5 [ O T 40 il — ), HE51) 228
WA, R IR AN — B, 5/ B SMG
JF AR 2 2R (1) HE % 8 25 SR B AT v FE AR B, DL 1A
3B. JHIT ELISA IS I 5 v ml DL 7 2R AR B E
7 BB &H AMS, 4B R B RSS2
Bhn, KPR IR T HIA 75 W AMS D68, W
K 3C.,
23 /NESMG R BRI BRI W
g2n] DL 5 I A 70 B 0 , SMG 228 B BR8] [
PR B PR 3 2 DU R IR TS, LI 4A.
ATP 43S J AN 57, Bt RS 7] = 1A 388 o, &40
T SIBRIEEE R, UL 4B, 45 SRR, SMG 8 B
A 2 I L S ) P 5 o L, > R R R
10 Gy I, 40035 11419 0 Gy 1 50%Cs=10.98 Gy) .

o~y

A1 SEEFREE(T DB 2 SR EG D C:3 5 #EA0 D .

BT AR RIS TR IR B R RIS



JEHRT, &% /NI BRI ES B R A AR A AR f s S - 963 -

1d 34 54 74

A DAPI AQP5 CK8 Merge

C
*
150+ 1

5
Z 100+
)
S 50
< I—é—

0

1 1
SERAE 100 pmol/LEREFHA

A: SMG K85 B 83 1 % 5 6 R (x200) s B: /N B SMG 2K 8 B 5 SMG 2H 24 HE %L 8,45 5 L % (%2000 5 C: & 2H 41 i
AMS EF &R (=3), 5XF 2 L4k, P<<0.05,
K3 /MR SMGRBEILE



- 964 -

]I ERL R A R 2023 Jun. 40(6)

A 0 Gy

15 Gy

10 Gy

B 5000-

4000
3R 3 000-
= 2000+
<

1 000

n
v

10

1 Ll 1 L
0Gy 5Gy 10Gy 15Gy

A AR BESS 7B SMG 28 2 B AR AR IR MR (100D , £1 C Fi Sk 45 7% 3 7 A A BR A4 s B - AN [ L 55 70 B SMG 2R 48 B 114

ATP % ST 5E M (n=4) . 50 Gy ZHEHL#E, ™ P<<0.000 1,

K4 AN[EIE SR B SMG 348 B A K AF il

3 it it

— L DLSR , AR G0 ) — 4 41 i 2R 8% 97 DR 34 4 faj B
T RS 20 i 5 7 1) 32 B 07 5 (R A i RAE S 92 1 AR
PP TV R R0 20 B AE A P ) = 4 s ) b A, LU DL 4
FRB A f e Y. Bl 2R A H B IR HOR (1 B W &
B FA S 77 A B T TE AR AR e AR AR IE TR A
T RGN MR IR I 2 R, RO H R A R R
B A IO, #E SMG 2K 2% B IR 4T, Yoon
S B A A R T B 1 NG F IR B R BE R IR
SMG K28 H , HlFraifa ey 8Kk 8/ H L 1 Oil-
ver S gk Ty AU 3R R VU, 4 M T 4 3 e (]
INHEFRFTE 4 A . ARFAR, Wnt 558 B
b 2 P b R A B R R A R E R R,
R-spondin-1 1y Wnt {5 5 il % 1) Bsh 7", il 5
T4 i Lgrs 52 AR M 45 G R 2 B /N 55 4 B 1 3
FA' . A83-01 REf BHMT A A KK+ i R A K
A VE FH 5 70 B 490011 Smad2 T % AY, , 15 20 i 185 5 0%
P 5, B L 4 R AN M, 40 Gargett S5 "R) F

A83-01 Ji 73 Y 55 77 A8 N7 B P IR 41 i B 4 1
FEREEFR . DR, AT U0/ B SMG 2888 B 15 7714
RAT TR . SRR, £S5 R-spondin-1
FTA8301 [ IR IR F2 46 1F F /N B SMG 41 g T 4=
KRR ER R 2540, 55 77 138 VA far I H vee 4
AMS, 3 HAE B R ZF WA RBCT AMS 75 WA B
Hn , i HE G4 (0 J Gy 58 6 G ikt — Ak sk
20 B S Ve R L R 4R . T AE B = R-spondin-1 Al
A83-01 [ 55 77 B v, /N B SMG 4 g 3 DL i 3K A=
K. XERH/DNER SMGEEB B RS NEE KR, H
Wt {5 530 B 05 R A83-01 X 4+ SMG 41 g 4 K
ERBEAEH

A, Noteh {5 58 i 78 41 B i& 20 A4S 5 1
- B - AT T I 5 e 52 A B Y B
(notch intracellular domain, NICD) [ B¢ 5l & K i 15
Notch {5 518 FEIR A , 4k 17 5200 40 f— R 51E 300
DAPT & 8 F 8 y-73 WAl 4 1) 770 Y, Fo v DL
AN NICD FRIRE T, BT T Vi B 2R (R R 208, TR i
Notch 15 5 . [F U, AW 58 #£ &% 4 R-spondin-1 Al



JEHRT, &% /NI BRI ES B R A AR A AR f s S

© 965

A83-01 7 K5 74k R 1 3 hih_L it — 58 il DAPT,
BRI/ B SMG 2 85 By 44 58 385 900G, BRAA I 20
i, BN SR . IR LR, A BN A [ E
P& IHLIE R A R T 28 88 B AL IR A 2 1 2

R 7 1D 49 i o TR A 2R 2 R A BF A 1Y) B AR
B, 7E UM, e MRS R S~
7.5 Gy 7& SMG — 4 4H i % 555 45 105 B 8L 1) 5 3 57
B ARUEBZH DL/ B SMG K 58 B R 3R 47 4
T S5, 45 o, B8 IR 7 & ) 3, ATP 24
FRLYE 73 e U 7 AR B B, R B T LR B2 R
B R AR B [ A0 B AR P T S 5 3K I A M TE 52 2148
Je A5 TR P 2 Tl A R 3 I i . AR AR B,
10 Gy FESTE , 4HARTE 712978 0 Gy 19 50% , % T F5 )i
J T 241 P25 S 45347 P S e, L B 3 R ) O A T
RENE T e R IR T 0 i R AL, (R i %
10 Gy HHE S 55 ] B dse 81 28 T 2R 88 B AL 1)
Y 4515 18 AR SR HE 7T . E AR R AIHE T, 55
Homan 548 (145 1155 T RE 2R 48 B, 4 MR iR
AT M A, 7T B8 2 %o M Y Ji 27 555 s AT 1 114 22
S FT AR

g b, R IR T — R/ B SMG 2848 B
R, iZ AR AT DL T 8 SMG ZEAR 4N 58 55 S5 B A
ML, HA B TR IR R 515 B A O 2 B8R
7 5% SR A AR TS T A

SE 3

[1] SUNG H, FERLAY J, SIEGEL R L, et al. Global cancer
statistics 2020: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries[J].
CA: a cancer journal for clinicians, 2021, 71(3): 209-249.

[2] SROUSSI H'Y, EPSTEIN J B, BENSADOUN R J, et al.
Common oral complications of head and neck cancer radi-
ation therapy: mucositis, infections, saliva change, fibro-
sis, sensory dysfunctions, dental caries, periodontal dis-
case, and osteoradionecrosis[J]. Cancer medicine, 2017,
6(12): 2918-2931.

[3] JENSEN S B, VISSINK A, LIMESAND K H, et al. Sali-
vary gland hypofunction and xerostomia in head and neck
radiation patients[J]. Journal of the national cancer insti-
tute. Monographs, 2019, 2019(53): 1gz016.

[4] JENSEN S B, PEDERSEN A M, VISSINK A, et al. A sys-

tematic review of salivary gland hypofunction and xero-

stomia induced by cancer therapies: prevalence, severity
and impact on quality of life[J]. Supportive care in can-
cer: official journal of the multinational association of sup-
portive care in cancer, 2010, 18(8): 1039-1060.

[5] COPPES R P, VISSINK A, KONINGS A W. Comparison
of radiosensitivity of rat parotid and submandibular
glands after different radiation schedules[J]. Radiotherapy
and oncology : journal of the European society for thera-
peutic radiology and oncology, 2002, 63(3): 321-328.

[6] MAIMETS M, ROCCHI C, BRON R, et al. Long-term in
vitro expansion of salivary gland stem cells driven by wnt
signals[J]. Stem cell reports, 2016, 6(1): 150-162.

[7] # B OREUAR R R b A U R A R i s
PHAS[D]. 38 3L 3 LBERER A, 2019.

CAO L. Establishment and evaluation of a model of radio-
active injury in rat submandibular gland epithelial cells
[D]. Zunyi: Zunyi medical university, 2019.

[8] SERRANO MARTINEZ P,CINAT D,VAN LUIJK P, et al.
Mouse parotid salivary gland organoids for the in vitro
study of stem cell radiation response[J]. Oral diseases,
2021, 27(1): 52-63.

[91 DOCTOR A, SEIFERT V, ULLRICH M, et al. Three-di-
mensional cell culture systems in radiopharmaceutical
cancer research[J]. Cancers, 2020, 12(10): 2765.

[10] YAMADA KM, DOYLE A D, LU J. Cell-3D matrix inter-
actions: recent advances and opportunities[J]. Trends in
cell biology, 2022, 32(10): 883-895.

[11] YAMADA K M, SIXT M. Mechanisms of 3D cell migra-
tion[J]. Nature reviews. Molecular cell biology, 2019,
20(12): 738-752.

[12] YOON Y J, KIM D, TAK K'Y, et al. Salivary gland organ-
oid culture maintains distinct glandular properties of mu-
rine and human major salivary glands[J]. Nature commu-
nications, 2022, 13(1): 3291.

[13] OLIVER C. Isolation and maintenance of differentiated
exocrine gland acinar cells in vitro[J].In Vitro,1980,16(4):
297-305.

[14] JARDE T, LLOYD-LEWIS B, THOMAS M, et al. Wnt
and Neuregulinl/ErbB signalling extends 3D culture of
hormone responsive mammary organoids[J]. Nature com-
munications, 2016, 7: 13207.

[15] FARIN H F, VAN ES J H, CLEVERS H. Redundant sourc-
es of wnt regulate intestinal stem cells and promote forma-
tion of paneth cells[J]. Gastroenterology, 2012, 143(6):
1518-1529.¢7.



+ 966 -

]I ERL R A R 2023 Jun. 40(6)

[16] x| Fp, @k ¥, FIEW, & RSB IFRE EERT 1

1 FH WL R 98 76 Th e (7). B 20 20 TR F ¢, 2021,
25(31): 5072-5078.
LIU Q, YAO Q, WEI Z B, et al. Action mechanism and
potential function on main components of organoid cul-
ture medium[J]. Chinese journal of tissue engineering re-
search, 2021, 25(31): 5072-5078.

[17] LUGLI N, KAMILERI I, KEOGH A, et al. R-spondin 1
and noggin facilitate expansion of resident stem cells
from non-damaged gallbladders[J]. EMBO reports, 2016,
17(5): 769-779.

[18] GARGETT C E, GURUNG S, DARZI S, et al. Tissue en-
gineering approaches for treating pelvic organ prolapse us-
ing a novel source of stem/stromal cells and new materials
[J]. Current opinion in urology, 2019, 29(4): 450-457.

(19188 Ml Bt Fe, £ FF 5% Notch 5 5@ B x5 KR

20 1o 4 AN B A AR R R A HT 0], bR D s BE 2,
2021, 29(5): 271-275.
ZHAO G, DUAN X, WANG D, et al. Regulatory effect of
notch signaling pathway on proliferation and osteogenic
differentiation of rat dental follicle cells[J]. Beijing jour-
nal of stomatology, 2021, 29(5): 271-275.

[20] LI R, ZHANG Q. HtrA1 may regulate the osteogenic dif-
ferentiation of human periodontal ligament cells by TGF-f
1[J]. Journal of molecular histology, 2015, 46(2): 137-144.

[21] LAN W R, PAN S, LI HYY, et al. Inhibition of the notchl

pathway promotes the effects of nucleus pulposus cell-de-

rived exosomes on the differentiation of mesenchymal
stem cells into nucleus pulposus-like cells in rats[J]. Stem
cells international, 2019, 2019: 8404168.

[22] ¥, BTEEF AR R BRI BRCRT E45 3 7 4
SRR AL [T). DB AEYIEE S, 2010, 1(3): 140-142.
GAOY, KE X P, YANG J R. Research of the model of sal-
ivary gland radiation injury of rat[J]. Oral biomedicine,
2010, 1(3): 140-142.

[23] 10 F&. EPO XS &l T Fi 200 M O 1A 452475 i 4 e 1 A
JHT RS0 [D]. K& S MORSE, 2017: 15-20.

LIU K. Effect of EPO on the proliferation and apoptosis
of submandibular gland cells after radiation injury [D].
Changchun: Jilin university, 2017: 15-20.

[24] HOMAN K A, GUPTA N, KROLL K T, et al. Flow-en-

hanced vascularization and maturation of kidney organ-

oids in vitro[J]. Nature methods, 2019, 16(3): 255-262.

AICF| IR

JEECPE W RS NRAUT IR E R 4R
TR ) S ST (0], ) 7Y BR REK A 4R, 2023, 40(6): 960-
966.DOI:10.16190/j.cnki.45-1211/r.2023.06.010

TANG J P,YAO X,CUI K,et al. Establishment of radiation
injury model of mouse submandibular gland organoids[J].
Journal of Guangxi medical university, 2023, 40(6): 960-
966.DOI:10.16190/j.cnki.45-1211/r.2023.06.010



