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Abstract

BACKGROUND: Radiotherapy for head and neck tumors is very likely to cause radiation-induced oral mucositis, which seriously affects the health of patients
and the treatment plan of tumors. Mesenchymal stem cells have shown therapeutic potential in many diseases, and exosomes are one of the important factors
for their function. At present, there is no application of adipose mesenchymal stem cell-derived exosomes in the study of radiation-induced oral mucositis.
OBJECTIVE: To investigate the role of adipose mesenchymal stem cell-derived exosomes in radiation-induced oral mucositis.
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METHODS: Adipose mesenchymal stem cells and adipose mesenchymal stem cell-derived exosomes were extracted and identified. /n vitro model of radiation-
induced oral mucositis was induced by radiating oral mucosal epithelial cells with 3 Gy X-ray. Adipose mesenchymal stem cells or adipose mesenchymal stem

cell-derived exosomes were pretreated for 48 hours before modeling. The proliferation capacity of oral mucosal epithelial cells was detected by EdU assay and
clonal formation assay. A mouse model of radiation-induced oral mucositis was constructed through 3 Gy X-ray radiation. Adipose mesenchymal stem cells and

adipose mesenchymal stem cell-derived exosomes were injected into the tail vein of radiation-induced oral mucositis mice. Hematoxylin-eosin staining and
immunohistochemistry were used to evaluate the inflammatory changes of oral mucosal epithelial tissue.

RESULTS AND CONCLUSION: (1) Compared with the control group, both adipose mesenchymal stem cells and adipose mesenchymal stem cell-derived
exosomes promoted the formation of oral epithelial cell clones and increased the positive rate of EdU in oral epithelial cells. (2) Both adipose mesenchymal
stem cells and adipose mesenchymal stem cell-derived exosomes alleviated the inflammation of oral mucosal epithelium of irradiated mice; CD45 positive cells
decreased and PCNA positive cells increased in oral mucosal epithelium. It is concluded that adipose mesenchymal stem cell-derived exosomes promote the
proliferation of oral mucosal epithelial cells and release oral mucosal inflammation in mice with radiation-induced oral mucositis.

Key words: radiation-induced oral mucositis; adipose-derived mesenchymal stem cell; exosome; head and neck tumor; radiation therapy; oral mucosa;

inflammation; malignant tumor
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0 5| Introduction

Sk 3038 bR BT R SR B P D s B & B, &
LR U 2 51 R 1 e B R A A 05 B, R AR A BT R
DNA F5 {5 A AT LA SERE I, 3 2 B A Fo1 961 (1 1 4
B e RSN, KR AN A UE TR DNA XU A K )
B, IR TR S8R HA R, A TS
5 55 RAE RO R ™ 7 SO U B AT 1
HH GG CERAR, BACVERSRE, 2 E & Em T,
PR, 4R 305 P 1 s 6 6 8 T e 2 B 07 3% T 7 22
KSR T B 8 B R .

) 78 o T2 A — 2R B B IR A 2 2 AL RE AR R
T4 ™, EMRRG. IR RG K E S RERELA
AU PRI R R T WOREZ T R, MR
Ji 4RI T SR 55 i A, AN TR 78 T T
2 AR B T )7 A B 55 3 W R IO A R
FRMHUE ) /NGE W8 I/ NG E I 3 P DG T
G RAEINRE U X AR A T BV S R D W
[F1) 72 J53 20 ML AE 0 Th R AR AE R EIALE . 28I 7E B AE4R
JIg I 18] 76 57 40 B R Y5 A 1 (extracellular vesicles derived
from adipose derived mesenchymal stem cells, AMSCs-exo)
FE TR 1 1 85 1 % oh B0 ) BB, DT8O A 0 R
I 98 BRI BI VR S AR K 7 17

1 #RIFI53E Materials and methods

1.1 %ot fRAPH SR SELS, BN BN SEE

1.2 B RS SZIGT 2021 4F 1 H & 2023 4 7 HAEST
MG G SR D S Pm R A B eI = ST A
i T B S e = AN SRR K A R 2 S AR R A
BT

1.3 Mt

1.3.1 SZIGEhY) 6-8 JA WS SPF 2Rt C57/BL6 /N 14 H,
R R 18-20 g, W H I8 X EERERF LRt fET
BB R IR, B EEERYOK. FrE st s
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L ERER SR S MG B 5 el 45 189 [2019]
2-026 5. LY ARG 1 E B EEgE S (T
YA E SR VEF R R LR AR HE R [ 205
132 sEEodf. A R4S N s R IR b R 4H i
(HUM-MO004) I | HAKATA., DMEM % & 3t A 4 I i%
(Gibco); CD31-PE, CD34-PE. CD29-PE fll CD44-PE H. 7
% i 44 (Fitzgerald); anti-CD9(70R-32337, Fitzgerald);
anti-CD81(10R-CD81dMS, Fitzgerald); anti-TSG101
(70R-21025, Fitzgerald); anti-Alix(A1507-50, Biovision);
anti-GM130(A-AJ1327b, Abgent); 1L 3 $it /> R 1gG — Pt
(PAB31796, Abnova); anti-PCNA(70R-30716, Fitzgerald);
anti-CD45(70R-33484, Fitzgerald); B EALYIEE ALK
L 2EHT e 1gG —PT (43R-1590, Fitzgerald); XCELL160 “E4)
XS EAR IR (A ) TR - R T &
(C0105S, # K ): wIG{HE L4 (1X-71, Olympus);
M205 14 302 85 (Leica): iZ 5 HE 7~ 255 (Olympus).
1.4 F¥7k
1.4.1  f5 W7 18] 78 5 T 40 B9 (adipose derived mesenchymal
stem cells, AMSCs) 735 5% 5E 2 2 6 & #b Pk c57/BL6
ANBRS BRI VRS 50 me/keg [ EL 2z BRI fE IR VA
JE 2o R i 0T 2 20014, D PBS st 2 I K BT RERY
AN 1 mg/mL | RIS HAE 37 “CHH AL 40 min; ££4 C.
300xg & -C» 8 min, F 4l ffi & & T DMEM 1, I8 id
70 pum Je eIt yEAR I g, Hebh T A R 20 2 10% SR A LTS
100 U/mL % %5 2 A1 100 U/mL 7 % % ) DMEM 1, B+
37 °C. BT HL 5% CO, HEFRAAIE IR, HA1MLIL 80% L
I HEAT A ARG R

fd I 58 34RAMSCs JEATIR AK€ , [l 4H L N 10 pL
A5 % i f& (CD31-PE. CD34-PE, CD29-PE fll CD44-PE) i
JEEE 20 min, FOGHRC 186G HUAEXHE, I PBS pi
g 2 Ik, PABRE ARG S HIPUA. 8 FACS Calibur i
A Hr R T A

Xf 28 3 A0 AMSCs AT e KR IR 5 7 d JE, 23R4T
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FHRLLYL SO AL O Yeth, L B TS
1.4.2 AMSCs-exo [F43 85 5 % 5 {i Ff ExoCap™ A3 B0 /
A7 G 50 7 B MR . 24258 3 48 AMSCs 1k 3] 70%-80%
Rl A I, TEHR N TC AN IR R FR AR RE IR 24 h, IR R IR
B, B0IRA 0.22 pm i AR R DAR AR b, R
1mL B35S 0.2 mL /MBI 7 B AIAE 4 CRE IR,
B0 i, ANAAE BT 50 ul PBS Hi A .

Western blot #50: {5 FH] RIPA 241 22 b 2 HL AMSCs
F1 AMSCs-Exo 12K [, 7F 10%FuturePAGE™ |43 55 H 40 ug
wA, AEHsEMEA%LET] PVDF IE [, BSA [HI &
BH1h, Pl mEEH: anti-CD9(1 © 1 000),
anti-CD81(1 : 400). anti-TSG101(1 : 1000). anti-Alix(1 :
1 000) A1 anti-GM130(1 : 1 000), 4 CHE ", KEY
WZEPT/NE 186G 4T (1 1 4000) fEEIR NIFHE 2h. &5,
i ECL A& R 4, GAPDH HI{EN Z.

BHTEFREMBEWE: 10 uL S ATTE EE T
100 pL 7 20 g/L 2 S HIRE I — AR SR 2 bk, K% 2 uL
4 =0 N 21 Formvar-carbon £ 4% £, PBS Mt )5,
H 2% CFRENAFT I BRI SL €, 7RI S T AT TS

49 K B BR BR 4> Ar: A W R TE PBS B R BE & 1x
10° Wi ki /mL, K 200 pL ¥R £ 7% 0\ %] NanoSight NS300
TR .
1.4.3 PKH67 bric B /M i A 2 11 s 6 58 b 5z 40 PR 4 X F
AMSCs-exo & T 125 L #5855 C &, FH 1 plL PKH67 4
Kl (44 ) W E 4 min, FH 1 mL0.5%BSA 2 FEyste, 44
3R i BB b R AN Y A A 3 80% 5, K PKHET Frid
(1) AMSCs-exo TN 1 i b f A e, 37 °C. AR AR 4
B 5%CO, F5 = 4HWEE 24 h, PBS PPk, M 40g/L Z K H
M 7E 2= i B [E5E 15 min, H] DAPI 4%, JLRAEWHOLHA
BIGEME
144 NOJEE6EE F R i = AL s 28 3 AR O e e
b B R AR Rl T AR AR 4 B 10% JiG 4 I . 100 U/mL
FHF A 100 U/mL HEHE RN DMEM 1, BT 37 C. A5
£ 5% CO, ¥rFeAfish R, KidE 72 h J5 7370 H AMSCs( 4t ik
J 1.5x10° L*, 0.1 mL). AMSCs-Exo( Jii &3k /% 100 ug/mL,
0.1 mL) &b 48 h, Xt HEZH AR I AATATAFA], SR )5 53T
3Gy AIEM XA, 1k /d, 33k, AHMERURST
P 1 s R B 6
1.4.5 EdU Kl {8 Cell-Light EAU Apollo®488 44 4
T 77 6 U S 20 L B 0 R AL R ) % 2E T s A
FEANM LA 2.5%10° A / FLI B FEER R 24 FLAR R, AREE AR
FER YR, FH 100 pL EdU Frid & FL40 2 h, H 40g/L £
2 % [E 52 30 min, FH Apollo®488 #:{f 30 min, ¢ %13
FERTAT TR~
1.4.6 ZHMAEVRIERGINE K ToUAL B 1) & 2H 1 P R b iz

YA LA 2x10° A / LI B R B 6 FLART, AN (A
380 10% R A4E IS Y DMEM B F 14 d, FFR8598%E, H
40 g/L % B IS E 5 15 min, F 0.1% 45 4L 445, 10 min,
BEMLIEH 5 MILEF, THE > 50 DA 4r A A .

1.47 Zh¥pstis 12 R C57/BL6 /N RBENL S AT AR
IR 4. AMSCs 20 A1 AMSCs-exo 21, 4F4H 3 H. /)B4
IR 1A JE, R T X SR T D BRUBUR P H IR
R R ALY I Tk BRI TE ST 50 mg/kg [ T EE 2 R
P J ot /N B Sk 39058 X I 4T 3 Gy B X 5 2R HEUR
L3R (7d H5ERL), FHETWE & S AR, 7d )5,
HaHRE ] 2% 1¥) AMSCs VBRI ( 4003 B 1.5x10° L")0.4 mL
al, AMSCs-exo i ETR ( i B3 & 100 ug/mL)0.4 mL 73513
SNNRERIK: 1A S, BT SS 50 me/kg N L%
BB/, DIBUNRE B LR 2N, 40 g/L £ 5 HE [
JE JE A .

1.4.8 JRAKE - Ly B O Rs A R S,
VIR JE 5 ume 4 i 22 7K 10 R TN 5 AORS 7KV i G
45 min, FRZK R EKH o (0% 3 s, K hdk, 281K,
RS> $ 90% LBEM/K 10 min, FHLLGLEGLE 3 min, £
BEAK, ZHZRER, WAREE, BB

1.49 Al B D RE bR H SR T R B P K
1k, F 0.3%Triton X-100 3f 4] 15 min j5, PBS i ¥k, H
anti-PCNA(1 © 200), anti-CD45(1 : 200) —#Hi7E = i i
B 2h, #R)5 H L ¥FPib 1gG(HRP) —Fi (1 : 4 000)37 C
WE 2h, A R ERRKE AT EREAY ), TR
WG, BB,

1.5 T ZURIEAF (D AMSCs-exo A3 % IR S 1 i 26 s
b R PR R B s TR P 1 R A 0N B R 7 K
TEN AMSCs-exo J& & 3 I JRE A1 1t -

1.6 ZitFadr WAERHET 3 KEHE . @i GraphPad
Prism 73 T84 . IR IES AR BEE A ¢ K58, 2k
xts FoR, LA a=0.05 NI KHE. A IR IEZS 23 A [ 7Rk
FARRFIRS S, £idl FH b A8 + DU A8 Al R (M£Q) o,
PL a=0.05 MK #HE. P <0.05 NZ R B2 L., %
Gt LG RTS8 SRR 8 O 2 B
ARZE R d0E .

2 Z58 Results

2.1 AMSCs 4= AMSCs-exo % % 26 % i N4l A 2 1 &
7N, AMSCs ' CD31 il CD34 [HYE4AE 5 /N T 1%, CD29 i
CD44 [HEZ 2K T 95%( B 1A). 4 41 fitd il 5 1% 3] 90%
i) W %% 31 AMSCs [{1JE 3 AR T, AMSCs B A Bi FIE
AL RS (B 1B). Western blot SZI& 4t BB IR, Ak
f] 2% T A% 10 4 (CD9. CD81. TSG101. Alix) ££ AMSCs-exo
H AR (B 1C). ES R B S IR, AMSCs-exo 5]
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B B A 3 R0 A S I AMSCs [t )5 CD31. CD34. CD29 F1 CD44; B Jy )t WM T W5 AMSCs [FTEAS, AT O Yuth ok 2540 Juta i
% AMSCs SR 43 1LAE7T; C A Western blot 16l AMSCs-exo R fibrEMIHIZRIE; D NiEH IS AMSCs-exo FITEA SRR E AYKIRL

ERER AT AMSCs-exo [FIRLAE /N

1 | BERABIFE R T2RA8 (AMSCs) FnBE i8] 7 BT T 4RAEsRIRINLAF (AMSCs-exo) 27

Figure 1 | Identification of adipose mesenchymal stem cells and adipose mesenchymal stem cell-derived exosomes

EEGEETE, FA R T 245K (B 1D), 49Kk
BRI HT B R, AMSCs-exo {14424 80-110 nm( [ 1E).
2.2 AMSCs-exo 1Lt 4241 /5 10 P RE0E K tm e 3858 ¢
62 U WL 52 B PKHE7 F1 i ) AMSCs-exo fE % Bl 11 i il
JBE b R A0 B (B 2A) . deBE SIS AE RN, EIEGRST
AR, SXFHZH AL, AMSCs Fl AMSCs-exo % [ Ji5
JEE b Bz 20 PR B B T I REs 7E 3 Gy RS AR, 5
Xof WA ZH AH L, AMSCs 1 AMSCs-exo {ig i3k 11 i B i b Rz 41
JHa B B2 T 1% ([ 2B) . #pfZ gl R o, FEARER S AL BT,
L%t BB ZHAH L, AMSCs I AMSCs-exo X 71 i B il F Bz 41
f b EdU BHEZETE R S 7E 3 Gy FRAT AL, S5
M2 AH L, AMSCs F1 AMSCs-exo 338 i 1 fias 26 JIEE 1 Rz 24 i
W EdU FHME% (B 2€).
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2.3 AMSCs-exo 2 fF T A 1 B FEE Ko Koy 2 iz
IR E AL KIE N T WEIE AMSCs il AMSCs-exo X JECH
PR T R 8 /N BB ARL () 52 ), AMSCs T AMSCs-exo
43 IE N TBURHE 1 R 28 /N BRIk . T3 ARK — B ar
Jeti g5 BN, AMSCs Fl AMSCs-exo 35 B % 2% fif i 5 b
BN RO b R ZHZA RAE ([ 3A). e AL S
7R, AMSCs Fll AMSCs-exo 4b 3 5 [ i B 5 b fz 4H 44k
CDA5 [HPEAH A 393D, 171 i bR 98 R 4H 322 1145 31 L5
PCNA [HVEA IR 0, =S4 k0 £ ( [E 3B).

3 {Jif Discussion
TRCE M 0 o 26 B 08 s ke 30308 B e 7 SR 3w LRI AN
RN, KRN E, SV PR 3R P03 5 2 78 1
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Figure 2 | Adipose mesenchymal stem cell-derived exosomes promote the proliferation of oral mucosal epithelial cells after radiation

A B cD4s PCNA
BIVE: Bl ANIRAKE - A0 Ge U 4%
o = = JINER D i G T B R AH 20 B AR s B
x : jf ji 9 G P AR I /0N BRI fis 8 R 4
i 2 ] = i 21 Fh CD45 A1 PCNA £ k. AMSCs: fig
Zmiﬂ 200 ym 200um JIi 1B 78 LT 40 s AMSCs-exo:  Jig i 8]
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_— 3 | AMSCs-exo HEE B T AU 1%
- - OB SRS 5/ RO O RS BB _E R e 8
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stem cell-derived exosomes effectively
i - 20 ZDDE alleviate the pathological changes of
oral mucosal epithelium in mice with
radiation-induced oral mucositis
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MREZE

B R AR BB I o P, RO 1 s 28 A ANV 1 S
SR R s Thag, i RS ER A (T U AN AR
JiEE, EE TS0 OR IR T, BRI MR R R,
TR B A R B, A, MR B R R 2, I
I7 51 AL R FE RORE AN S, IR Bk = H A
JT B Rk, B AR 2R O U P 10 s B 8 2% B 5 9%
X TSR0 R T T R A B

AR, AMSCs 7EYRYT MR O I, &R &
G P28 R B (0 W G I FE PP AR T R L R T £
) oA b, 18] 78 53 40 P 3ds i ik 55 43 Wb S B YA T T R
Horb ah iAo 35 R P, AMSCs-exo T LI A BoA 4=
WS I B B TR RNA S5, KA U K f5 B
RG22 2 A M, 40 M ) ()45 JE A2 I e A
VF) 78 J52 240 PRI 55 43 WA WL PTFE LA 7 3 2% 1R T R ¥ BT
P SPEETTAER, 1AM R AT BETE LA 0y i s
fta B,

PG 25 HI A AR B TR R AR TR L 2 IR AT
To b I, FE AT DO B ) A B R v 6 O 2 B
A BN RIBAL, AITHERETT AR . R A2 1) 705 -4
PSRRI A uAA, BT HAL S R & S 2 G AR A DR
Yoy ¥, A2 BN EAR AR 78 T T4 M A E F i o4t v
T SRME A R TF B, W R AT SEI6 R R Th 43 B AMSCs &
HOR USSR, ¥ AMSCs Fl1 AMSCs-exo 43 17 N JEU 1
I R 58 /N BRUR R IbK . FRARS — PR gL K3, AMSCs
HI AMSCs-exo ¥ & A7 25 2% fik TEC P 171 s 86 FBE 9% /) B 111 s
IR S 4 AK & I AMSCs 1 AMSCs-exo Ak B Ji5 [
Jes I b iz 20 4 e CDAS BHE 0 B8k /b, I 2 i 8
RIS B 2 PCNA PHAE SR M S5 48 hn, 10 s 26 s 4
PG5 . ERAR CDAS AN A2 48 41 = i 1 — AN 4w B4,
PCNA XA 2 S WA R S A () — S48 AR, (R R IX I ARTE—
SE TR I [ Bt AMSCs 1 AMSCs-exo o JECST 1 1 fia 25t e
RN O RSO A R RAER . BRULLLAh, iZsEER
TSR ST TR T R A A A AR Y, S A A S B
IS UE T AMSCs Fll AMSCs-exo BEAR HF 1 Jia 6 5L b 12 240 Jfa 184
B, XA — AN T S Bk AMSCs il AMSCs-exo fiE 2%
PR TS R R0 2 1) A i i

WEFERY, 40067 ThRe vl fe & i Ah s A ok
M. HEBNE, SMMERZRE N, FREEELr, 5
FizimAER; RN, Taifs 25, 555 EHR
IR S5 98 i e N, AT R R 2 R B R 2R T 4 P SR R A
TAASTE TROSS 1 10 s 86 158 9% wp ROV R R ML o FE SE5G P K
I AMSCs Fll AMSCs-exo RE 5 i TSR 4 171 fi 8 ¢ 1 5 g
A8 170 s 80 J 26 4 PRI 49 B s, I RS R b R 4t
e N, 1M AMSCs-exo Fll AMSCs — - fig £E JEUHR £ 1
5 th R FEIR TR . AR, AR LRI
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IF1) 78 57 400 B A A A6 55 R AT 4 40 M S5 A0 BV BY, 1
T 20 0 ) AS RRE BE DA R R R ) A A, AT R 3 R AR
4 B2, AMSCs-exo A RSN 5 B 44 AR 4R 4N i 5 A
JOR TV P M ) RS FH S B, 0 i s TR A B
A, MTAREREAN SRR BT 1 Ay B2, ARG 3 15 18] 78
T s AR E L A% 3% Jagged 1 B2, BUIE Notch i,
P T /AR #PE B AN 4F 4% 45 5 ) mRNA [
I B N R 7R T A0 B A AR T A AR S R AT 4 4
A (HCE BRI B 5 1 ) SR ANIT R B, X gk IR
B 1) 70 J5 200 P R 5 A b A 7 =7 A EL A ) R 1 12 FH
i[5

2i BTk, HEFT R IN AMSCs-exo A BLEE N 1 5 2 ik
RN, AR N SRS R AR RO AR TS T 1 R
[ JAE, TEARAN S0 rh R AR HE 11 s 2 A 5 200 B () 184 4
FE TR 1R BB R KR 7 T B — e SR E . A2
TSR, R LK 6 AMSCs-exo 2% i s 7 11
i B 58 FILREAT JE— 2B 0t 7L

fEEoamk: M T F8iRit, WiEeHEER T RA ARG,
BT, LFRE, BT, TH A TR R, i FEE D SRR,
SRR B . K. KR EIRE; AT 5T ez SR, Western
blot 4| 5. FrA A4 € Bk F Fl & ) AR

FIEHEE: X FoHH F o, ERAMEALFRE TR
HAEF B R,

FERRENERR: X2 — AR E, ARIE (Seirdk 5T L)
“E4 - WA - ABR 5 REF 407 Fk, ESEIIAGELT,
ARHFRAAIET bt B 8T RN R %4, A%y &, B AHFE
TR PR, TR, BN, AR 470, k. BRI, FH
Z TG, ARSI R T T AR A IR,

RRAREELL: 5 R AT AR A b S B30 T L AR A L.

HARHSE: ZLFEBEFEREFHNHRRER S (FAFLE
B 5 iRA e EF NP5 SR AN RAENLY ; XFHMATC2TE L

R LM R AHAT 3R F AR EE; LFLIFATIFER
W EAG, FATRIAA L FFSHFNLAABTE.

4 ZE Tk References

[1] LY KL, LUO X, RAUB CB. Oral mucositis on a chip: modeling induction
by chemo- and radiation treatments and recovery. Biofabrication.
2022;15(1):10.1088/1758-5090/ac933b.

[2] MARIA OM, ELIOPOULOS N, MUANZA T. Radiation-Induced Oral
Mucositis. Front Oncol. 2017;7:89.

[3] RAO D, BEHZADI F, LE RT, et al. Radiation Induced Mucositis: What
the Radiologist Needs to Know. Curr Probl Diagn Radiol. 2021;50(6):
899-904.

[4]  SUBEDI P, HUBER K, STERR C, et al. Towards unravelling biological
mechanisms behind radiation-induced oral mucositis via mass
spectrometry-based proteomics. Front Oncol. 2023;13:1180642.

[5]  NIKITAKI Z, MAVRAGANI IV, LASKARATOU DA, et al. Systemic
mechanisms and effects of ionizing radiation: A new ‘old” paradigm of
how the bystanders and distant can become the players. Semin Cancer
Biol. 2016;37-38:77-95.



WREZ PEEATERE @2
Chinese Journal of Tissue Engineering Research  www.CITER.com

[6]  GKANTAIFI A, VARDAS E, ALONGI F, et al. Radiation-Induced Oral [23] ELTING LS, COOKSLEY CD, CHAMBERS MS, et al. Risk, outcomes, and
Mucositis in Head and Neck Cancer Patients. Five Years Literature costs of radiation-induced oral mucositis among patients with head-
Review. Rev Recent Clin Trials. 2021;16(2):151-165. and-neck malignancies. Int J Radiat Oncol Biol Phys. 2007;68(4):

[7] KIM HJ, KANG SU, LEE YS, et al. Protective Effects of N-Acetylcysteine 1110-1120.
against Radiation-Induced Oral Mucositis In Vitro and In Vivo. Cancer [24] LIUS, ZHAO Q, ZHENG Z, et al. Status of Treatment and Prophylaxis
Res Treat. 2020;52(4):1019-1030. for Radiation-Induced Oral Mucositis in Patients With Head and Neck

(8] LEE CT, GALLOWAY TJ. Pathogenesis and Amelioration of Radiation- Cancer. Front Oncol. 2021;11:642575.

Induced Oral Mucositis. Curr Treat Options Oncol. 2022;23(3): [25] SONIS ST. Precision medicine for risk prediction of oral complications
311-324. of cancer therapy-The example of oral mucositis in patients receiving

[9] PULITO C, CRISTAUDO A, PORTA C, et al. Oral mucositis: the hidden side radiation therapy for cancers of the head and neck. Front Oral Health.
of cancer therapy. J Exp Clin Cancer Res. 2020;39(1):210. 2022;3:917860.

[10] DAVY C, HEATHCOTE S. A systematic review of interventions to mitigate [26] CHEN G, WANG M, RUAN Z, et al. Mesenchymal stem cell-derived
radiotherapy-induced oral mucositis in head and neck cancer patients. exosomal miR-143-3p suppresses myocardial ischemia-reperfusion
Support Care Cancer. 2021;29(4):2187-2202. injury by regulating autophagy. Life Sci. 2021;280:119742.

[11] WANG H, ZHANG K, RUAN Z, et al. Correction to: Probucol enhances [27] TELI P, KALE V, VAIDYA A. Extracellular vesicles isolated from
the therapeutic efficiency of mesenchymal stem cells in the treatment mesenchymal stromal cells primed with neurotrophic factors and
of erectile dysfunction in diabetic rats by prolonging their survival time signaling modifiers as potential therapeutics for neurodegenerative
via Nrf2 pathway. Stem Cell Res Ther. 2022;13(1):47. diseases. Curr Res Transl Med. 2021;69(2):103286.

[12] SHIN JY, LEE PH. Mesenchymal stem cells modulate misfolded [28] LU X, BAO H, CUI L, et al. hUMSC transplantation restores ovarian
a-synuclein in parkinsonian disorders: A multitarget disease-modifying function in POI rats by inhibiting autophagy of theca-interstitial cells
strategy. Stem Cell Res. 2020;47:101908. via the AMPK/mTOR signaling pathway. Stem Cell Res Ther. 2020;

[13] WANG Y, FANG J, LIU B, et al. Reciprocal regulation of mesenchymal 11(1):268.
stem cells and immune responses. Cell Stem Cell. 2022;29(11): [29] LT, GUJ, YANG O, et al. Bone Marrow Mesenchymal Stem Cell-Derived
1515-1530. Exosomal miRNA-29¢ Decreases Cardiac Ischemia/Reperfusion Injury

[14] ANDRZEJEWSKA A, DABROWSKA S, LUKOMSKA B, et al. Mesenchymal Through Inhibition of Excessive Autophagy via the PTEN/Akt/mTOR
Stem Cells for Neurological Disorders. Adv Sci (Weinh). 2021;8(7): Signaling Pathway. Circ J. 2020;84(8):1304-1311.

2002944. [30] MACY, ZHALY, LI CT, et al. Translating mesenchymal stem cell and their

[15] XU L, JI H, JIANGY, et al. Exosomes Derived From CircAkap7-Modified exosome research into GMP compliant advanced therapy products:
Adipose-Derived Mesenchymal Stem Cells Protect Against Cerebral Promises, problems and prospects. Med Res Rev. 2023. doi: 10.1002/
Ischemic Injury. Front Cell Dev Biol. 2020;8:569977. med.22002.

[16] HANY, YANG J, FANG J, et al. The secretion profile of mesenchymal [31] ZHOU C, ZHANG B, YANG Y, et al. Stem cell-derived exosomes: emerging
stem cells and potential applications in treating human diseases. Signal therapeutic opportunities for wound healing. Stem Cell Res Ther.
Transduct Target Ther. 2022;7(1):92. 2023;14(1):107.

[17] OGAY V, SEKENOVA A, LI Y, et al. The Therapeutic Potential of [32] ZOUJ, YANG W, CUI' W, et al. Therapeutic potential and mechanisms
Mesenchymal Stem Cells in the Treatment of Atherosclerosis. Curr of mesenchymal stem cell-derived exosomes as bioactive materials in
Stem Cell Res Ther. 2021;16(7):897-913. tendon-bone healing. J Nanobiotechnology. 2023;21(1):14.

[18] VAN BALKOM BWM, GREMMELS H, GIEBEL B, et al. Proteomic [33] WANG L, HU L, ZHOU X, et al. Author Correction: Exosomes secreted by
Signature of Mesenchymal Stromal Cell-Derived Small Extracellular human adipose mesenchymal stem cells promote scarless cutaneous
Vesicles. Proteomics. 2019;19(1-2):e1800163. repair by regulating extracellular matrix remodelling. Sci Rep. 2021;

[19] SHANG Y, WANG Q, LI J, et al. Zirconia Nanoparticles Induce Hela Cell 11(1):3245.

Death Through Mitochondrial Apoptosis and Autophagy Pathways [34] XUT,LINY, YUX, et al. Comparative Effects of Exosomes and Ectosomes
Mediated by ROS. Front Chem. 2021;9:522708. Isolated From Adipose-Derived Mesenchymal Stem Cells on Achilles

[20] DING X, NIE Z, SHE Z, et al. The Regulation of ROS- and BECN1- Tendinopathy in a Rat Model. Am J Sports Med. 2022;50(10):
Mediated Autophagy by Human Telomerase Reverse Transcriptase in 2740-2752.

Glioblastoma. Oxid Med Cell Longev. 2021;2021:6636510. [35] WANG X, JIAOY, PANYY, et al. Fetal Dermal Mesenchymal Stem Cell-

[21] KMA L, BARUAH TJ. The interplay of ROS and the PI3K/Akt pathway Derived Exosomes Accelerate Cutaneous Wound Healing by Activating
in autophagy regulation. Biotechnol Appl Biochem. 2022;69(1): Notch Signaling. Stem Cells Int. 2019;2019:2402916.

248-264. [36] VU NB, NGUYEN HT, PALUMBO R, et al. Stem cell-derived exosomes for

[22] SANKARV, XU Y. Oral Complications from Oropharyngeal Cancer wound healing: current status and promising directions. Minerva Med.

Therapy. Cancers (Basel). 2023;15(18):4548.

2021;112(3):384-400.

( FATYa%E: MZH, ZN, QY, ZM)

Chinese Journal of Tissue Engineering Research | Vol 29 | No.1 | January 2025 | 37



