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Research progress on prevention and treatment of traumatic oral ulcer during fixed orthodontics
LI Ying yWANG Shengguo”
(Department of Stomatology ,The Second Affiliated Hospital of Chongqging Medical
University ,Chongqing 400010,China)

[Abstract] Traumatic oral ulcer is one of the most common complications of fixed orthodontic treat-

ment,which is closely related to the stimulation of the mucosa by appliance and related components. The fac-

tors that cause traumatic oral ulcer are complex and diverse. The continuous existence of oral irritant factors

will delay the healing of ulcer and increase the pain of orthodontic patients in the process of correction. The ar-

ticle reviews the influencing factors, preventive measures and treatment methods of traumatic oral ulcer during

fixed orthodontics,in order to provide some references for clinical prevention and treatment.

[Key words] Fixed orthodontics;

T ] 600 T 019 8 0 R A v R B 1 B
PR IR IE WG YT o 1 T T R 2200 A 1 3 A R
PE32 1L IEWHAYT KL 48,64 %7 . IEWEIA YT 38

>R 3% W 1 e A2 0 36 A 2 b 05 3K, & AR IR A4
5 [ 52 5 3 A E R B ) OC 83 22 B IR WEIR T L
PR A KA B 0 R . R B R IR I R

B0 1 2 A2 5O 14, 8 D0, TSR I 2 9 3 i 1) J6
Jy 5730 [ 5 A W A H A SRR 2UEN L iR
o [ 5 T W A8 IR T 1 T P B R AR SR [ E IE
W 55 AT B 3 R 0 M 1 B8t 9 R AT T 4R
1 &RwEHLE

I8 R 5 3 i A A 0 I e IS 54, 5 8 I A S B
BIG IR G . 3 L5 748 3 7 T 266 I i J2E ) b
5 2 T i A5 AL 50z v A 5 ) R A X .
B M52 3 00405 B B ) 3 S ME IR 2H SU T IR A
TE B IMT B o 32 450 14 L B2 240 M B 20 (5 i ¢ T4 o R £ e 2R
I B Ak e T i BOAR, i 8 R % 2, 51 e 21
PEIR . DR BRE IR 23 B 1 AR G 1Y ORI S R )
RE , 0F R A 0 JoT o SN 0 A 0T R R AR R

S EEYE#E ,E-mail:827411405@qq. com,

Traumatic oral ulcer;

Review

BITIRMYE, REBEBEEMIEEENE 11 H
A B 15 9 IR, L BT AT B 2 e W 1% R T AN 3 7 GE
Wi R 36 g 7 AR B AILARON; ) . IR L R IE B R IR A
S YN 1T Rl RS A A ST Ak 3R 28 R X AL 8 7
JOE P 2 o 7 25 R 9 A e e 20 R R B, &
BRI IE )G . 558 H A 10~14 d WAL . BRYLnT LA
3 2 AR A I R FE A Bl AE R . R MR
YU R R O B SR AR APk, B o
i BRI A R A TR R R T R LA, AT R
JiE IR .
2 fEREER
(DFERER S, A5 A T E ™ 7 22468l | [E
7 B M O BT Y O R B R 45 OR
N 3 FIFEARE 51 R Y 11 s 2 B s niy ™ o R BN i 2R
WU N 7 7 22 FCR [ B B RE L 0 B B .
H Ao S R B2 D s B AR O Ry [ 7 T 22 FE A L
FAVTFOA oF O BT L o s Ak R A 2 R
o R VR, 7 Jr 4 FERE 7 B B L 0 A
BT T T 260 MR ) S R SR AR I O b iR



HREZ T £ 20234 3 A% 39%% 64 ] Mod Med Health, March 2023, Vol. 39,No. 6 « 1025 -

JE MR, AT I BN L 3 R AT 1 & 5
AR BN ISE L e AR g T, Hh i O ST A O T AR
VI e ey AR A TR R . FEAE BRI
FBFE R Y 40 B 08 TR B R AR, HLE O B B R K
Wi s, (R BIL BB 005 3% T K R R T OE R B
W BAT AP . (ORI Y E AR . IE AL R S
| R A 43 P 5 97 TR - D22 TG T S A4 5% 1 i
X JE R T X N B B s @ 22 G 11 26 1 4y el
A0 T 2 DXORE I 1 b i 5 O 22 I 2848 01 iy 24 DX % Bz 11
T @ L0 23 1 AR X N ) R R, IR T K
AR A EIREERMEAG, B RN LR T
I3 1) ST FE RGBT J5 O 2F Ak d5c 28 o AN B B 1)
VR A fuh Fc % U R A & th IR R RS . &G I 26
143 25l G 32 R AE O b AR 28 . b AR A XA Y
P50 3 5 HL Al 00 Ol R DL L 22 EG T R AT A T
XG5, J5 5K ik KL B F s oxt R TR 1 2 R 4 5
R DI N Rl W 1= DIVAZ R A NS e B2 RS A 2
KRG A 5 - T AR JE LA 8 55 K, S 5 3 It ok
1 K5 FEARE I HE R 1 m OK R A R AR G SR F
BEEE . (B2, W IERIN. 5 22— Bl
(10 ERLBK [ 22, 19 FE AR 8] G AT fole 2k 28 L e R A X 3%
BRi) o 2B L 45 Ty e 30 R LD B A R A 4 M 15
[5R]  A Sity [m] 25° i =A% Dty 5 9 v A 4 ) U8 8 B 5 18 %5
T e AW Bl KR R A — e R R, 2 of g
B L 6 HEX T 93000 WL P A JRE Y ER L A T BE B
Y. (OIEWHHE, Brinas LA gl 4 B e i 3R
RN G ST REE R B R g . A5 L4
b FER Y TR K R o8 A AR FEAE | H I £ ) e
1 285 FL 22 Sk B (0 55 H g s AR B 43 . (5) BhAv S Bt
BT, RSP ET oI s E 2 LA L FHE T
DX o SCHUET Sk 50 B8 6 1 3 9 26 S R 5 O I 1) 931 b
R AT . 0 SR S HUET SR AR A R L D B hn T & A= it
ORI RE . iR SCHTET A I 402 20 R s 4 s B8 1
RAEABEBEIE A (OFAEAR Y, whiS w4 hr i) A
K TR DL AR R B B At % A ) 8 B
FE 2 i A B VRS . (AR . 18 % DL b 1
101 97 ) 1, L 326 45 3000 T B8 51T o R R 98 v AT i 1
KMiFERAR, (ORGEEER., B REERIRN
BT T W R s R AR R TR LR A E R
PO B L R R, RGN E
BTG IR PR LR S 2L A ke v T B b 35t
7

3 BiEAR

3.1 BRI ER

30101 EPFEHFEBELME (DR EERMH AT, IF
LBk o T2 4 B R R 2 T Ok W

2% B BB W] s R R R . EAESR IR T 1
FlER T BT AT AT R R R A B HESE
FH . R AR 2 Bk, b & B A, 5K
D5 E FCAE S AT O AR R (2) PR
FOAG T A8 ok 20 % 86 B ) of K, T A R R 2 TG T K
AR (1 E X T 266 B A R 9K 14 00 £ L A R B RS 2 R )
REM AT o T 2R A7 I8 B, B 28 R T A 2 ) 3 4
JE I A HCSP I 2 Y 2F 0 A 8l T E 3E  PRE 4
3.1.2 EHAIEIERE  EEE AR TS
22 A Uiy YU AF 5 | I A 45 1) i R 2 L ol
LA o ANAESEE BAESEA 1 100 J7 40 1E Wy I B
A E RS K, (D R R A R EORk
El TBM 2 5] Ora-Aid 1F W i, H 2 — Fb 151 57 2 4
P 9 1) ARG T ORE, A TE B s 2R 1 22 )
W AR 05 O sz dk IR . F RGO B A
FRN ORIk B 5 R AR R 1 O — Rk
PER AR, B BB RE M AT AE R o B AR KR ]
O FRERE M a0 . W0 3£ & Infa-Lab 2 7] A Brace
Gard® BE B b T bERE HG 3 3 G 0 O g A 0
ANZ A Y R AN 5 NFEHE . 5%
AR BB AMER AR, (3) — WM L IE 1 B
T 5 B R R, 28 ) Ormco 23 &) #4 1F W, oy R0 98 1
B R A ) BSG » J2 — PR T K R [ AR B R TG Ak
MR SE. W 2 EH OrVance 24 #l 9 OrthoDots®
CLEAR IE Wl , HJE —Fp o B B o7 O fd = it B A
TR — UM T A2 L A A A R R T A T Ok
AR 2, OrthoDots® CLEAR IF W 8 Hy B J7 2% fif
AR 2 45 e B e TR (PVP) 2 Ff 5 & A 43 21 Al
PVP fEVF 2 1147 B 7™ 5 38 35240 78 700 #0245 b A5 1R
Koy i 1 B, B2 4 KUK % /. OrthoDots®
CLEAR IF W 35 AS [7] 1 At i 25 W%, L m] DUAE 2F 16 3%
R 0 48 W R s AR SN SR UE ST, 4
J L 22 FERE R 55 2 [ 11 i S 452 ) R B JBE 45 ) B s A
i ) I W L B 0 )i 48 K L (R L L SR S 4 RS R
FAESE SN

3.1.3 EHIESIR Q4 B b B AT I 4 6 R % T R
BORE I B fa . T AP B AR SRR L 1 S0 0. 022 inX
0.025 in M8 224 AT A LAl 2 B il 0. 022 in X
0. 028 in A A #E rp . B9 22 FHAR B2 75 11 52 . #9e &
H AT IR E A WG, DLk 5 H il b R A FE A
W 1 mm JE B BR £ 0 FiCE 7R A2 4 FE A Y
542 I I e EAs Tp I P Ak B FE A 0 [ e
it FH 55 0 8 F AR TIE 59 J8 [ 2 A i b kL OF - AR TR A
e 2. PIRES %5 (¥ 2 5 bifi AL BR 2 56 3 52
FEIEBTIRIT PIRT 3 d P, il B R £ s 1) 98 Ak BE T
A RO AN TE S AR A AT UL R AR TG B 2 R



+ 1026 - AREHTE 2023453 A% 39%% 64 ] Mod Med Health.March 2023, Vol. 39.No. 6

{6l FH S T2 T SIS TR 7 SR, L JRE KO 5 o {4 B
BTG 3 25 5 L P EOR B 5 24 FFCAE A B R B
3014 AWML RS XS 22 3350 0 R B
5 v R — R bk Sk B BE A TR . o B
PR 5 22 A B, FH T 8 0 85 M Al R Y Sk
BT S 225 NSk B2 B BBV N SR IR N B 22 R
TEACR b, IEW 5 22 RO A, 25 %) R0 36 I 2 97 .
Sk Bt SRORLAE M A D T 5 B A BE L KK
P TRAE AT SR, — Mk B AR AR R . B
BETCH o VA S B A4 B A — IR M B R 1 98
B,

3.1.5 Ot kil erE A Rl — RO [ AR i
A 3 70 4 ) A 5 S HUET Sk, T A B B L B Ok
WAL, A @ HE SRR 5 S hiE Sk
FREO A AW RE AR S KBk, Bioplic & —F
B R, o T SR SR, Bk R E
ARIE LRI RL A B AT EL A B A i — 3
ML 5 FCE B B AR T EAR KT B . A B, R A
R T H 8 R R, SR 5 G AR 40 s,
3.1.6 AbFRESFLLZR S KNG BEUIA YT 45 AR N
KA 45 FL 22 K ity 2 75 A A 1) R, E Kb 3 A5 L 22 3k
A AN B8 7 41 H ARS8 1Y, i o A il Y
W, A B 5 2 A vt o5 R DA R A A s U1 D
S WE L ER . HEGeH. HRER T T 2 mm
R A i o 1717 X6 08 B AR s SRR L L B R T
F PN 55 22 2K viig 8 L, AT A 1 e 3T AL AT 5 22 K v
V18 81 B ALY 5 R B A R A R ST Ok e K A PR 2
AR N Jes 935 s e g 12 90 1 43 47

3.1.7 BHATHETAEH B iaar it 0 T
Az 48 T X T B M A B B IR R L R it Pl i
HE TF W B T A b R R TR B O A R T S E L B R
PEIF 5 DT 38 0 B IR T I B AR T

3.2 YA

3.2.1 EHMAYW (DERIEEZA., 0BRSS
R ECRMG R AE, (AR, WgEAE R B2 AR
CHAER E, OB, B mrf A g5 1 6
FR R 92 18 i R 0 R L R R R i 2RI A T K
A R B o 38 T & 5 T 4 0 A 2 1 4 4 A L AR
Wt AL G s A0 Hb ZEOR RN R h 2 A, (O A
WA 258 T A FUIE RS B WL, = 7 1 2 450
Horpr SO 8 & — P 7w SIS B B i
5 2% B R 2 B B SO R ] I K T
A2 A Vi) I i P2 (K i ) A s B T s R
FULE R,

3.2.2 HAIZY

3.2.2.1 2DeNT HHNAMAKF  RENNICK 4

FIWF5E R, 2DeNT N 40 F M 700 55 & Bt R B g A
SN T I W O 1) B 40 M 1 S B A . 2DeNT [
P AN R A H ) TR 2R L D PR 3R L B EOK
AMERL AR P A A (R — e LR R RE Y
CE A DE N A R S RO R R AN NN g N
98/ 98 i R . DU B 3R AT 400 o) AR 3 A 3 D M
it o G HAT 0V T Ak B e D 3 A R FH Al T g
et Tt A, WAl s B s A . 2
3 H BT 98 R BT 2L I 4 b ZE K s RN R 7 B A RE
PA 1T RAE RN

3.2.2.2 MEEE LEIVA-CALA %555 5y — 5 43
B AL RO 7R L 25 AT O B AR T A AR
DU A5 2 345 A2 ) 1 40 M DR R A K DR I R T, AT
4] 5 AE b R A T A 4 Pk R . BEREL
80 Y0 My P Z5 4RI . R UK By C RN I R SR K R B W
MPTIR MR . P25 & —Fh 2 N TR E =Y
JoT s HAE WU T A B TH 1 DU B PO Ll L By
BRI BT FNB R B R . 2 R R A
JSCET 2 240 R P R P A DA T AR R R
B

3.2.2.3 HHEE.LG  XUEES I KI5 SR,
G O 3 BE PR A 05 P R T A R A
GBI S O R A E B, 7 B A R (9
@ FHHE O @) HEG 2. T3EG 2 FEG 2. K
WM HEEG @3S 12 9 HK.

3.3 ok
3.3.1 (BEEOE —Tik T2k REEOGIE E W4

Brbia R ZRaR 48 L 28 3 A BOE AT 8% B IR R 1
N IR 2 AUE S R — Rl R 5 K e S
HIAE 307 35 T A RL3R 97 1E U AR 45 M 0 it
%, BOE660 nm,5 J/cm2,GaAlAs BOL) fg M
I JE 240 Ji P i 988 3R 8 TR F-a s AR I A 2 (T0)-18,
IL-6 I TL-8 A3k . G 0 4t i o8 20 AR 11 1R /K F- . HoXT
AT A 20 M A G 3 A AR . AT A A A S
JE IR L A R AE R PR IAKE B E T
3.3.2 “HfbRROE SEYYEDI %Y By — 13U E
BiE ML R 36 b s, T R 2 3% S i S A 2 K o
HRAT T % A 5t 0 00 0 8 3% 2 B0 b B AR
B FERERS)Z AR 1 W RO 48 5 F5 22 it
6] R 5~10 s, 56 G 7 20 2 5E 5 G . 7 Ik ol 4 5 2%
RN BOCHI AR 261 W, ik mhr R 226 6] 2 180 ps, ik
Ph1a]BE R 40 ms,

3.4 B RBHAML AT ALESEDY BB T 63 B
FBE AN R A A RG5O e BB S TR B9
Pior A O E B4 AR 25 R R L 3 417 sk
U BEREF RIAYT BEE M 1 S 0 R B R IR 46 KK



HREZ T £ 20234 3 A% 39%% 64 ] Mod Med Health, March 2023, Vol. 39,No. 6 + 1027 -

TR A HE A5 . X T A RGN # 2
BRI AR AL B
4 N &

I8 % 1 W 8 B0 D) B A5 1 Bt 0
AT 2 R R T | AT % R D) XL B B v TR B
T3 g F S TR R A 458 A A 2 72 ol ) 97 RE Y S A TA
R B AR O RE B T T R R E L [ N T
T 5 1 SRR ) L ELAT AN BE SE A B BT I E
TE W AR SR 3 P 1 35 0 AU ik R BRI &R
LAl 3 49y B 5 B o 2 B 246 T W 950 1 5 R L R A S
SEBEYE . BRI N 3R BE A BB 5t 1 & LR L g
AR 5 PR . AR R BT 2 OB 19 3R TT 25 W) K
FB B R AU T B . TR R
O R AT HEA T TR o DA B VA o AR R 7

S % Uk

(1] 2Ll 00 2 3%, 2% . 58 1l DX i 75 45 48 551 Iy T
KA A S]] NR% B, 2020, 63
(5):425-426.

[2] WANG T,LI H,FAN X, et al. A survey re-
garding orthodontic treatment among contem-
porary college freshmen in China [ ]J]. BMC
Oral Health,2022,22(1):355.

[3] KASSAM S K,STOOPS F R. Are clear align-
ers as effective as conventional fixed appli-
ances? [J]. Evid Based Dent, 2020, 21 (1).
30-31.

[4] PERRY J,POPAT H,JOHNSON I,et al. Pro-
fessional consensus on orthodontic risks: What
orthodontists should tell their patients[]J]. Am
J Orthod Dentofacial Orthop, 2021, 159 (1)
41-52.

[5] SACCOMANNO S,QUINZI V,ALBANI A, et
al. Utility of teleorthodontics in orthodontic
emergencies during the COVID-19 pandemic: A
systematic review[ ] ]. Healthcare(Basel),2022,
10(6) :1108.

[6] GOU Y,UNGVIJANPUNYA N,CHEN L, et
al. Clear aligner vs fixed self-ligating appli-
ances: Orthodontic emergency during the 2020
coronavirus disease 2019 pandemic[]]. Am ]
Orthod Dentofacial Orthop,2022,161(4) ;e400-
e406.

[7] DE LIMA MENDONCA S,PRAXEDES NETO
O J,DE OLIVEIRA P T,et al. Comparison of

friction produced by two types of orthodontic

bracket protectors[]]. Dental Press J Orthod,
2014,19(1) :86-91.

[8] RAFIGHI A,SOHRABI A,ZOKAEE M,et al.
Evaluation of the epithelial cells of lower lip
mucosa after debonding of fixed orthodontic ap-
pliances[ ] ]. Minerva Stomatol, 2020, 69 (4)
245-250.

Lo X BH. AR Rl 17T 285 MBS X L Wy A4 s o g A
RV, e e AL FE (D], A K WL BE R}
K,2019.

(107 AT, 1 M 36 A% XF 01 s 266 58 41 20 2% 2 40 it 0 1
SR FFE LD, A1 2K B ERL R, 2019,

(11 5 il it 8 W 00 A b 45 TF W [ 5 95 76 A
5 1 20 IS4 5 1) 43 B R A B 137 i di
[J]. B2, 2003(S1) : 76-77

[12] GIUDICE A L, RUSTICO L, LONGO M, et
al. Complications reported with the use of or-
thodontic miniscrews: A systematic review[ ] .
Korean J Orthod,2021,51(3):199-216.

[13] JI L,CHEN Z,LIAO C H,et al. Effects of cus-
tomized resin base on bonding strength of
spherical self-ligating brackets[ ] ]. ] Orofac Or-
thop,2022,83(2):108-116.

(141 &AL BRIE PR, 6. 810 5 B3k R IA R
BT E A 1B SCIRE T[T ). RSB
ek, 2021,36(4) :295-298

(151 etk , 5 F, 5Kk 3%, 55, BRI A7 B B 81418 Xt
IF JR R B AR ARV N T 2w [ ). PR 2y ig
IR ,2022,43(9) : 1-6.

[16] BOZKURT A P,UNLU O,DEMIRCI M. Com-
parison of microbial adhesion and biofilm for-
mation on orthodontic wax materials; an in
vitro study [ J]. J Dent Sci, 2020, 15 (4): 493~
499.

(177 527 3C. T W f 37 065 XoF <63 1 22 $C M JBE 4 ) 5%
M B AR SMITSE LD . 1 B < 1 B R, 2020.

[18] PIRES L P,DE OLIVEIRA A H,DA SILVA
H F,et al. Can shielded brackets reduce mucosa
alteration and increase comfort perception in
orthodontic patients in the first 3 days of treat-
ment? A single-blind randomized controlled
trial [J]. Am ] Orthod Dentofacial Orthop,
2015,148(6) :956-966.

C197 WA, 25 ] — WPk Sk B B4 990 By 1 M 4 1 J58 ¥t
I TR LT ] SR (A FD L 2017(2) < 10.

[20] AL-KHARSA S S,MASOUD A 1. A proposed



- 1028 -

[21]

[22]

[23]

[24]

[25]

IREGTE 20234 3 A% 39%% 64

J Mod Med Health,March 2023, Vol. 39, No. 6

method for covering a mini-screw head while
maintaining space for ligation[J]. Int J Orthod
Milwaukee,2017,28:65-66.

MARQUEZAN M,DE FREITAS A O,NOJI-
MA L 1. Miniscrew covering: An alternative to
prevent traumatic lesions [J]. Am J Orthod
Dentofacial Orthop,2012,141(2) :242-244.
ST AR BT UK AR S R BT A 5t 9
YNGR T ] BEAE AR B, 2021,34(07)
41-43.

LIU H,TAN L,FU G,et al. Efficacy of topical
intervention for recurrent aphthous stomatitis:
A network meta-analysis [ ] ]. Medicina ( Kau-
nas),2022,58(6):771.
MALLAGRAY-MONTERO M C, MORENO-
LOPEZ L. A, CERERO-LAPIEDRA R, et al.
Medication related to pigmentation of oral mu-
cosalJ]. Med Oral Patol Oral Cir Bucal, 2022,
27(3) :e230-e237.

RENNICK L. A,CAMPBELL P M,NAIDU A,
et al. Effectiveness of a novel topical powder on
the treatment of traumatic oral ulcers in ortho-

dontic patients: A randomized controlled trial

[26]

[27]

[28]

[29]

[30]

[J]. Angle Orthod,2016,86(3):351-357.
LEIVA-CALA C,LORENZO-POUSO A 1.CE
NTENERA-CENTENERA B,et al. Clinical ef-
ficacy of an Aloe Vera gel versus a 0. 12 %chlo-
rhexidine gel in preventing traumatic ulcers in
patients with fixed orthodontic appliances: A
double-blind randomized clinical trial[ J]. Od-
ontology,2020,108(3) :470-478.

Xt H RS 0 0 A WA T 1 E IE WP TR
1ot 97 14 i AT & L) . v 259 5 i K 2021, 21
(3):436-438.

XIATF AR TLL. 2B REOLIE HT T FE GE WA
JYRIBE T BE L) 1. PR 2558 . 2020, 26 (9) : 1765-
1769.

SEYYEDI S A,OLYAEE P,FEKRAZAD R, et
al. The effect of carbon dioxide laser on aph-
thous stomatitis treatment: A double-blind ran-
domized clinical trial [J]. J Lasers Med Sci,
2020,11(Suppl 1) :S67-S72.

FERAE, B/, B RG T H Bt 9% 9K 0 63 A1)
[J7. g € ,2013,33(3) : 113-114.

Wk H #1:2022-10-25 &8l H #1:2023-01-18)

(35 1023 1)

[47]

[48]

[49]

[50]

ZHU X, BADAWI M, POMEROY S, et al.
Comprehensive toxicity and immunogenicity
studies reveal minimal effects in mice follow-
ing sustained dosing of extracellular vesicles
derived from HEK293T cells[ ] ]. J Extracell
Vesicles,2017,6(1):1324730.

MELZER C,REHN V,YANG Y,et al. Taxol-
loaded MSC-derived exosomes provide a thera-
peutic vehicle to target metastatic breast cancer
and other carcinoma cells[J]. Cancers(Basel),
2019,11(6):798.

LAMICHHANE T N, RAIKER R S,JAY S
M. Exogenous DNA loading into extracellular
vesicles via electroporation is size-dependent
and enables limited gene delivery []J]. Mol
Pharm,2015,12(10) :3650-3657.

TIAN Y, LI S,SONG ]J,et al. A doxorubicin
delivery platform using engineered natural
membrane vesicle exosomes for targeted tumor

therapy[ J ]. Biomaterials, 2014, 35 (7); 2383-

[51]

[52]

[53]

[54]

2390.

PAN ] H,ZHOU H,ZHAO X X,et al. Role of
exosomes and exosomal microRNAs in hepato-
cellular carcinoma: Potential in diagnosis and
antitumour treatments (Review) [J]. Int J Mol
Med,2018,41(4):1809-1816.

ZHANG Z,1L1 X,SUN W,et al. Loss of exoso-
mal miR-320a from cancer-associated fibro-
blasts contributes to HCC proliferation and
metastasis[ ] ]. Cancer Lett,2017,397.33-42.
WANG H,LU Z,ZHAO X. Tumorigenesis, di-
agnosis, and therapeutic potential of exosomes
in liver cancer[J]. ] Hematol Oncol, 2019, 12
(1):133.

LOU G, SONG X, YANG F,et al. Exosomes
derived from miR-122-modified adipose tissue-
derived MSCs increase chemosensitivity of hep-
atocellular carcinoma [ ] ]. ] Hematol Oncol,
2015,8:122.

(Wehsm B #9.2022-07-25 &0 A #9.2022-12-22)



