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(Abstract] Objective To investigate the effects of betel nut on oral submucosal fibrosis (OSF) and its mechanism of action
based on network toxicology and in vivo experimental verification. Methods Targets corresponding to the potential active

ingredients of betel nut were screened through TCSMP and Swiss databases, and OSF -related targets were obtained using
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GeneCards and Disgenet databases. The intersection targets were uploaded to the String data platform to construct a protein—protein
interaction (PPI) network, and then the Metascape data platform was used to perform gene ontology (GO) function and Kyoto
encyclopedia of genes and genomes (KEGG) pathway enrichment analyses. The oral mucosa of rats was treated with the aqueous
extract of betel nut at low, medium, and high concentrations respectively, and the results of network toxicology were verified by the
measurement of mouth opening degree, pathomorphological examination, and immunohistochemical analysis in the rats.. Results The
network toxicology analysis showed that there were 587 related targets in the 52 ingredients of betel nut and 761 OSF-related
targets, of which there were 72 intersection targets. PPl network analysis indicated that interleukin—6 (IL-6), tumor necrosis factor
(I'NF), matrix metalloproteinase-9 (MMP-9), apoptosis regulator Bel-2 (BCL2), epidermal growth factor receptor (EGFR), and cellular
tumor antigen p53 (I'P53) may be the key targets of betel nut affecting OSF. PI3K-Akt, AGE-RAGE, and relaxin signaling pathways,
EGFR tyrosine kinase inhibitor resistance and other signaling pathways were obtained by KEGG pathway enrichment analysis. The
animal experiments showed that the mouth opening degrees of the medium— and high—dose groups were significantly different from
those of the control group and low-dose group (P<0.05). HE staining and Masson staining showed that the medium- and high-dose groups
had different degrees of fibrotic lesions. Immunohistochemical analysis suggested that the aqueous extract of betel nut upregulated
the levels of inflammatory factors such as IL-6 and TNF-a, and this upregulation exhibited a certain dose-dependent relationship.

Conclusion Betel nut may induce OSF by upregulating key inflammatory factors such as IL-6 and TNF-o, thereby mediating the

inflammatory response.

(Keywords) betel nut; oral submucosal fibrosis; network toxicology; experimental verification; inflammatory response;

pathomorphology
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Table 1 The potential active constituents of betel nut
A TCSMP %5 TR sy Fht 0B DL
1 MOL010481 44 - " (4,4—dichlorodiphenyl sulfone) 287.2 70.57 0.10
2 MOL010482 H-12-"HRMR O\ (dihexyl phthalate) 334.5 43.74 0.24
3 MOL010483 A ZA2 (dehydeoacetic acid) 168.2 52.02 0.04
4 MOL010484 C MR 5FlE (diisooctyl adipate) 370.6 29.15 0.31
5 MOL010485 B HIFIR (eicosapentaenoic acid) 302.5 45.66 0.21
6 MOL010486 HRFR 2.1 (ethyl furoate) 140.2 29.09 0.02
7 MOL010487 EHIHHBA (guvacoline) 141.2 32,67 0.02
8 MOL010488 MizR-10-+-E/M2 (10Z-heptadecenoic acid) 268.5 34.42 0.12
9 MOL010489 FVEEZ (resivit) 306.3 30.84 0.27
10 MOLO010490 1,3-X (3-FREIRAFEIL) A [m-bis(m—phenoxyphenoxy)benzene] 446.5 20.95 0.94
11 MOLO010491 JRAEHEE Al (procyanidin Al) 576.5 15.07 0.40
12 MOL010492 BRI (arekolin) 155.2 40.70 0.03
13 MOL000012 AELE VYR (arachic acid) 312.6 16.66 0.19
14 MOL000131 WAMER (linoleic acid) 280.5 41.90 0.14
15 MOL001385 94L& (9-oxononanoic acid) 172.3 19.60 0.03
16 MOL001393 A EERRE (myristic acid) 228.4 21.18 0.07
17 MOL001396 FHEERR (pentadecanoic acid) 242.5 20.18 0.08
18 MOL001399 Z =8t (docosane) 310.7 8.37 0.18
19 MOL001501 F-LREfR (daturic acid) 270.5 18.51 0.12
20 MOL001739 FEREHR (zoomaric acid) 254.5 35.78 0.10
21 MOL001749 W[(2R) -2~ 3 O HE | ~1,2- “FRTRMR bis[(2R)-2—ethylhexyl] benzene-1,2—di- 390.6 43.59 0.35
carboxylate
22 MOL000197 HEER (myrcene) 136.3 24.96 0.02
23 MOL000198 (R)-J5HEE [(R)-linalool] 154.3 39.80 0.02
24 MOL001993 =SR2 (tricosanoic acid) 354.7 15.29 0.30
25 MOL002032 SRR _WER ZIEFPR (dioctyl phthalate) 390.6 40.59 0.40
26 MOL002095 PR "HBR —HEE (diethyl phthalate) 222.3 52.19 0.07
27 MOL000234 L-#74505 (L-limonen) 136.3 38.09 0.02
28 MOL002372 (62,10, 14E, 18E)-2,6,10,15,19,23-7< F 200 —+-%-2,6,10,14,18,22-C. ) 410.8 33.55 0.42
[(6Z,10E,14E,18E)-2,6,10,15,19,23-hexamethyltetracosa—2,6,10,14,18,22~hexaene]
29 MOL002850 THRALZEIEF I (butylated hydroxytoluene) 220.4 40.02 0.07
30 MOL000301 2-AHEMR (2-lauroleic acid) 198.3 31.42 0.04
31 MOL000305 AREMR (lauric acid) 200.4 23.59 0.04
32 MOL003484 3k (phenanthrene) 178.2 25.70 0.10
33 MOL003505 Q@-THWI) L (panosorb) 112.1 30.82 0.01
34 MOL000399 02 (docosanoate) 340.7 15.69 0.26
35 MOL000004 JRAEHE Z B1 (procyanidin B1) 578.6 67.87 0.66
36 MOL000041 L-ZEFHENEIR ((28)-2-azaniumyl-3—phenylpropanoate) 165.2 41.62 0.04
37 MOL004365 SRR (isomenthol) 156.3 55.30 0.03
38 MOL004454 (10-J23X, 12-M0i%) EHETW IR ((10E,12Z)-octadeca—10,12—dienoic acid) 280.5 41.70 0.14
39 MOL004647 + =48R (ridecanoic acid) 214.4 2232 0.05
40 MOL000555 FEFL MR (homoarecoline) 169.3 52.03 0.03
41 MOL005833 BRI (arecaine) 141.2 84.34 0.02
42 MOL005835 MBI (guvacine) 127.2 98.35 0.02
43 MOL005838 St AR (isoguvacine) 127.2 72.17 0.02
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e TCSMP %75 TEPERLST S OB DL
44 MOL000635 F22% (vanillin) 1522 52 0.03
45 MOL000663 ABERE (lignoceric acid) 368.7 14.90 0.33
46 MOLO000675 MR (oleic acid) 282.5 33.13 0.14
47 MOL000676 A IR T T g (dibutyl phthalate) 278.4 64.54 0.13
48 MOL000069 KRR (palmitic acid) 256.5 19.30 0.10
49 MOL000073 FILZEZE (ent—epicatechin) 290.3 48.96 0.24
50 MOLO000813 DL HEERE (alpha—D-mannopyranose) 180.2 20.71 0.04
51 MOL000860 TERRAR (stearic acid) 284.5 17.83 0.14
52 MOL000869 IEZF %% (henicosane) 296.7 8.41 0.15
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Fig.6 Weight changes in each group at 16 weeks
TP 112 & A T R K S BOR A5 41 11 B
A BTN AR Hh s 350 o 20 A 5F 1R 430 o
(27.09+0.54) . (25.80£0.25) . (26.15+1.36) mm; 5%t
HEZHAR HL, Rl g 1 BE(E B N, 22 53
Bt 2 L (P<0.05) s S 2 AH A, b s )
ST FEEE R B s/, 22 A St L (P<
0.05) ;1M E AR Z BIA L, 2R o8 T2r i X
(P>0.05), BEULIE 7,



2024 45 44 4

A

e H R 25K hitp://hnzyydxxb.hnuem.edu.cn 1455
C 407
. E
g 30+ 4 #
% 20+
jms
S
10
B B
*i‘\&‘% @“\!g& &*ﬁ@ 4(5.?.*\'@’

B7 REXBREHERFOERR
Fig.7 Buccal mucosa and opening of rats in each group
A 16 5 ) S R BUBRE IR R 48 1 AR 5 B 16 Jil 28 20 BL-L ZH K BUBIRA R R IR AR WL 5 16 JRl &2 1 2
AR L s 5% HRALA LA, #P<0.05 3 55 RG] E 2L AH HL e, P<0.05

3.6.3 JRHUESSAKI HE ez B4R, b o5
FR e 2 R RO R s BN TRV B2 B I 2 J A o, e
A FEEW, AR B E R R AR TOT
WIS HES | 14 Bt b | P R M 4l 2
e, JF AT DB AR | v ) S 4 IR s
I L BRI e SR 2T 43 %2 | /> Ry T (R

HEFR, T IF 5 4R 25 BAIE | ook Hh AR 7
SIHK . Masson Y (A45 5 7R, 4] REZH K BRUIBUZG A5
PEARIRE CUE LT e S AT TE RS A 2 HES i 5

bacttl

50 pm 50 pm

ekl

8 ARIAFAR HE 8 (20x,n=6,50 m)

TTTAEEARR 7K B2 BT 25 It 2 T A J2 A R S T A AR
HhJEE TR B R, Hor | v R A i
., LK 8—9,
3.6.4 AR AR EURON K B IR R 1L-6 \ TNF-o
U ARGV g A IR BRSO R A
A, I | A A K SR ORI T T T 1L
6 TNF-a 7215 , H 2 R AR (P<0.01) , Fe Bk
AR /K BREGR AT i Ad 8 1L-6  TNF-o A58 R 1
HFokiAS OSF, PEILE 10—11,

rh A [EE kil

7\
VA

Fig.8 HE staining of rat buccal mucosa (20x,n=6,50 m)
T RO L ITARICY H RS Ab AR BT th I R 2L TR, R AR 1 AP 4R SRR

XA ik el

B9 XFRIIFHE Masson 8 (20x, n

i

=6,50 m)

Fig.9 Masson staining of rat buccal mucosa (20x,n=6,50 m)

1 Masson o i R 4R (0



1456 e H R 25K hitp://hnzyydxxb.hnuem.edu.cn

2024 4F5f 44 %

Sl

0.15q

Hk

0.10-]

Hk

0.05-

IL-67E A RIAKF

0.00-

#5  oP ®

10 1L-6 REHNLLER (x63,n=6,20 pum)
Fig.10 I1-6 immunohistochemical results (x63,n=6,20 pwm)
T ST HRALAH HAE , *P<0.01,

\J w a 0 \ J"‘é:df:i 3
[ Hige s m‘ ‘9‘4 / ,’,‘% 3;?,' "'e :
Eef’-?ﬁv"?i’;\ /'_@",“ A
"" Ve 4 /}'." :"s !
A

20 ysm 20 pm

e e A s S I Nt e S

4 g

AT GEAR I 00 2 B B 24 L0 6 Y 52 N IETENS
PR, A5 2 B4 X 10 H . 587 AN R Xof iz I8 A5,
761 4>, DL P A AR A5 72 1>, PPL 2841 o
BT i 7R BEAA T 6 42008 1 J2& IL-6 MMP-9 TP53 |
TNF ,Bcl-2 \EGFR, iX $£ 7] GRS AE MBS OSF 1Y ¢
RN A, IL-6 JEAAE MBS 1 G K 1, TE4T 44k
AR AR E A, BESE R B, OSF FRAREE I Ak
LR YEAAE D 1L-6 ACEFH T, [RIEHIED] T p ik ae i
N T I B P TL-6 mRNA [ 3352024,
MMP-9 1] LA Ak 5 R e T 8 P ) A, LD S5 22

iR

rﬁﬁ’fﬂﬁéﬂ

. JEaeese $OA L
B 11 TNF-o SRBANER (x63,n=6,20 um)

Fig.11 TNF-a immunohistochemical results (x63,n=6,20 wm)

T S0 BRAUAH LEEE, ++P<0.01,

0.15+

ok

o

o

°
1

TNF-o 2B i KF
°
&
L

®

S FRERERR AT LA R % MMP-2 \MMP-9 () 553ik , 3 [
ik 8 4 i A 1 90 ) 8 1 AT (A5 I T B e B

TPS3 81715 200 Jf 18 58 RN o3k, 76 1 0k 7 S
PR AR AR BRI UESE, #E OSKR HiZH 21
HTPS3 7K R IE & F S 6 & ==, TNF
IL-6 —FF, EEZ M K F -+, OSF /K F %%ﬁm
HNTHER TE Bel-2 EANHE I T A9 B T R

AT FR B, AT B8 o B0 ) 40 A 09 1 FE OSF i
A rh R R AR S, EGFR VE A KK 7, 35 40
M A K B ASME . GO ThREE T s, 1
WA I T B o3 A HEAE 2220 R AUy | A s
B TE 1) T G  FR  IE 1 R Y B



2024 45 44 5

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn 1457

iz R T AR AR kT 1 B A3 T R A 1 AR AR
B ANMIAN LT | A2 YIS 200 B oA SR IX S 21 4y
RSN 256 BT AR TE S D RE
KEGG i #% & 45 7 M 3545 PI3K -Akt {5 = i % |
AGE-RAGE {5538 [ | ¥ 5th R {5 5 i . EGFR ¥
GARRVEEN I 25 5505538 % . PI3K-Akt {5518
VR T £ RPN R, AN R A T A A R A
A WA T2 i B A M P 3 B 2 — , 4 PI3K/Akt
PO LY2940002 7] LIFRH] OSF 2 it i 3 7 Fii=
Z2 L) Bt A8 HE A, DT IR BRI R, [R] B PI3K -
Akt 15 538 %38 A2 SRR 27 A AR KR T il i
TR LR 1 18 & U430 , AT {5 75 J 1 4 200
AL WA e dm i, 7Ef O RS AL SR Th
RV P2 oAb PIBK—Akt 551 B 2 B 3
() RAEA il 2 — Gl G NF-kB J5 &4 — &
GIGIR N, fE E AT - 40 g 1L-6  TNF-B 25 48 1
PR3 n>, AGE-RAGE 15538 # AT LUBTE NF-
kB MAPK 453 fif , AT A3 2 0E SN SRR
AP TSR Ay FE , Wil RAGE-MAPK {5518
PRI U BE4R ML P S100A8 (A9 IL-1B AR E
IR, AR F IR — AR | S 2 AhiE
BRI JAE TG T BT HE A A | 53 ST R A AT 4
FRAE R, BFGE 2 B, bt 2830 o 1A 19 AT AR A
RT3 DA TG I D BRI e S A 1, A2 i MMP-1 MM P—
8 M FIBTELT Ak A B A ) L4h , KEGG
T P A AT R 2 2R K S OSF B UIAHOC
OSF JEA NI RIS, #53 OSF 23k e Ay 111 fis 6
PRAN Mg , ot B B S A R AR T IR R AE
VT R AN R A FEORAR SRS A Y
YB3 AR TG B 73— P PR P S A
B P B0 R0 A 4 2 S R 10Z— L B s
B2 A BRIUEER AR TR TR oI eg |
10Z— BN IR | — 1t TR A g D R, FL A A
i LI IHR Sk =5 LR, B9 3 B & R 1 A iR A
b rp oI R SR AR R Y o f B B,
YRAE S IO 2 VA P A A SR SE AR K iR
TR T WA | SRR KB BT & 1L-6
IL-1 TNF-o %5 58 R F R B, [WIRH75 S 40
HagE T8,

FET MK B 2R S5 0L AT R BUARAE BN 55
ARG PR A \OSF LA K 2 55 W0 35 1) il % Y A 3 DTG
WOk PE 1L-6  TNF-o 55 G 96 PR 745 R 7T g
AIVEFHRE A, 38— 2D 3R AT 3 ) S0 90 PR A AR /K 4
WXF OSF /R FHML , 38 A3 1 F R HE Y 2

Masson Y (525G, & B w8 7] 4 6F 111 8 461
Pt BE A ARGRI Tk ™ 8, 5 R TF 11 (A Uk
AN AR AR OS2 B O 3O L R R AR
B2 R AT A T CRHES ] 1 A A
WD P S AR, I R KT & BRASEAR 2
FIEAR VD -4 1L-6 TNF-o 2598 PE R, 2
Al g5 OSF MLz —,

25 B ARS8 A 0 4% 2 B v A &R
S M43 HT T AR SE OSF BV TETG VRIS G Hi
RS- B, 38 3 h ) SIS A TR, 7R T A
W _EJH IL-6 TNF-a 45 981 R 742 Hi%E S OSF 1y
VEFIBILEN 2 — o TRIEE R A 130 K B, B AT 1 18 43 B
TR OSF BAA BB A SAE I Z 40, TihiR
h F BIRR MR et A e, SR 1, E R A Sk
AR OSF (1 ELARVE AL, IR 5 20k
BT B — B SRR R A BRI I AR AT 4 1k I
T AT HRIZ R L UL 5T, 5 iR s ik
— 2 B S8 AN R IIE AR SE |

Sk

(1] FRAME &, hEARICME 2 —fM]. Jbst B
ZGRHE AL, 2020: 381-382.

[2] BRI, AEARR 1A YU Hs o % S RS DT WD)
B: JINKRE, 2020.

[3] YAMSON E C, TUBALINAL G A S P, VILORIA V V, et al.
Anthelmintic effect of betel nut (Areca catechu) and neem (Azadirach-
ta indica) extract against liver fluke (Fasciola spp.)[J]. Journal of
Advanced Veterinary and Animal Research, 2019, 6(1): 44-49.

[4] % &, BrsE, BRHEOW, S RRARXTERE N E 3 1 i
F). PEEY B TR, 2017, 23(6): 464-469.

[5] 4FE €, ZL22H, B AP Thae it RAETUR L 2
SIZm]. T ER YRS G ek, 2003, 11(1): 6-8.

[6] BYUN S J, KIM H S, JEON S M, et al. Supplementation of
Areca catechu L. extract alters triglyceride absorption and choles-
terol metabolism in rats[J]. Annals of Nutrition & Metabolism,
2001, 45(6): 279-284.

(7] 2 H, £ 7, T, & XN B BTIARE e L
BUHRIRFFEN]. b AR B ek, 2022, 32(1): 24-32.

[8] /e, TR, EWwE, 55 AAMREASMUATE AT E B3
KA BT 1 B ZBIHF SRS RE BIFSE )] IR [ R [ 24,
2008, 19(12): 2954-2955.

[9] ZHANG S S, LI W H, GAO Y J, et al. Betel-quid and oral
submucous fibrosis: A cross—sectional study in Hunan Province,
China[J]. Journal of Oral Pathology & Medicine, 2012, 41(10):
748-754.

[10] TANG J G, JIAN X F, GAO M L, et al. Epidemiological survey
of oral submucous fibrosis in Xiangtan City, Hunan Province,

China[J]. Community Dentistry and Oral Epidemiology, 1997, 25



1458 1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn

2024 4F5R 44 3

(2): 177-180.

[11] GUPTA P C, SINOR P N, BHONSLE R B, et al. Oral submu-
cous fibrosis in India: A new epidemic[J]. The National Medical
Journal of India, 1998, 11(3): 113-116.

[12] XU H, LYU F Y, SONG ] Y, et al. Research achievements of
oral submucous fibrosis: Progress and prospect[J]. BioMed Re-
search International, 2021, 2021: 6631856.

[13] TILAKARATNE W M, KLINIKOWSKI M F, SAKU T, et al. Oral
submucous fibrosis: Review on aetiology and pathogenesis [J].
Oral Oncology, 2006, 42(6): 561-568.

[14] LI Z, FU Y, HU Y, et al. Low-dose arecoline regulates distinct
core signaling pathways in oral submucous fibrosis and oral
squamous cell carcinoma, BMC Oral Health, 2023, 23(1): 171.

[15] LI M, DENG Z, XIE C, et al. Fibroblast activating protein pro-
motes the proliferation, migration, and activation of fibroblasts
in oral submucous fibrosis, Oral Dis, 2024 Apr, 30(3): 1252-1263.

[1e] ¥ WE, x| # B 8 % NIRRT R
FHELIR 5 R, B2 (F AR BLERR), 2024, 43(1): 1-
6, 68.

[17] B H it ZETEdEsia b E 2 NA TR BRI A 25 B D).
Jent: dbatiBEZ R, 2021.

(18] RIEH, HHAh, Wi, . Bmo K R SMIRR B &
ERYEIR]. PEBIZEZAGE, 2021, 30(23): 2157-2165.

(191 %% 1, FFE AL, RERE ST, ASRBOR S AR R RS A O B 1 s b
JBET LR HEARARL[D). ARG D R 2E4R AR, 2019, 37(3): 260-264.

[20] LI'Y, ZHAO J, YIN Y, et al. The Role of IL-6 in Fibrotic Dis-
eases: Molecular and Cellular Mechanisms. Int J Biol Sci,
2022, 18(14): 5405-5414.

[21] TSAI C H, YANG S F, CHEN Y ], et al. Regulation of inter-
leukin-6 expression by arecoline in human buccal mucosal fi-
broblasts is related to intracellular glutathione levels[J]. Oral
Diseases, 2004, 10(6): 360-364.

[22] LI X, LING T Y, GAO Y ], et al. Arecoline and oral keratinocytes
may affect the collagen metabolism of fibroblasts[J]. Journal of
Oral Pathology & Medicine, 2009, 38(5): 422-426.

[23] VARUN B R, RANGANATHAN K, RAO U K, et al. Immuno-
histochemical detection of p53 and p63 in oral squamous cell
carcinoma, oral leukoplakia, and oral submucous fibrosis [J].
Journal of Investigative and Clinical Dentistry, 2014, 5 (3):
214-219.

[24] HAQUE M F, MEGHJI S, KHITAB U, et al. Oral submucous
fibrosis patients have altered levels of cytokine production[]].
Journal of Oral Pathology & Medicine, 2000, 29(3): 123-128.

[25] 5k . FURREEETAF 4R RO R AP AR T Bel-2
Bax fZRILHIFYD]. Kib: PRI, 2008.

[26] XI/NE, BE &, B 1 PBKAK FESASNELERS 50
JERIE T AR LRI DFE D). BB 4E iR, 2023, 9(10):
822-826.

[27] XU Y, WANG X, HAN D, et al. Revealing the mechanism of

Jiegeng Decoction attenuates bleomycin—induced pulmonary fi-
brosis via PI3K/Akt signaling pathway based on lipidomics and
transcriptomics[J]. Phytomedicine, 2022, 102: 154207.

[28] ZHANG Z L, SHANG J, YANG Q Y, et al. Exosomes derived
from human adipose mesenchymal stem cells ameliorate hepatic
fibrosis by inhibiting PI3K/Akt/mTOR pathway and remodeling
choline metabolism[J]. Journal of Nanobiotechnology, 2023, 21(1):
29.

[29] QIN W M, CAO L H, MASSEY I Y. Role of PI3K/Akt signal-
ing pathway in cardiac fibrosis [J]. Molecular and Cellular Bio-
chemistry, 2021, 476(11): 4045-4059.

[30] LI L, SUN W, WU T, et al. Caffeic acid phenethyl ester atten-
uates lipopolysaccharide—stimulated proinflammatory responses in
human gingival fibroblasts via NF-kB and PI3K/Akt signaling
pathway[J]. European Journal of Pharmacology, 2017, 794: 61—
68.

[31] NAKAJIMA Y, INAGAKI Y, KIDO J, et al. Advanced glyca-

—

tion end products increase expression of SI00A8 and A9 via
RAGE-MAPK in rat dental pulp cells[J]. Oral Diseases, 2015,
21(3): 328-334.

[32] NG H H, SHEN M, SAMUEL C S, et al. Relaxin and extracel-
lular matrix remodeling: Mechanisms and signaling pathways|[J].
Molecular and Cellular Endocrinology, 2019, 487: 59-65.

[33] UNEMORI E N, AMENTO E P. Relaxin modulates synthesis and

[t}

secretion of procollagenase and collagen by human dermal fi-
broblasts[J]. The Journal of Biological Chemistry, 1990, 265(18):
10681-10685.

[34] HIRATE Y, YAMAGUCHI M, KASAI K. Effects of relaxin on

=

relapse and periodontal tissue remodeling after experimental
tooth movement in rats[J]. Connective Tissue Research, 2012,
53(3): 207-219.

MURTI P R, BHONSLE R B, PINDBORG ] J, et al. Malig-

w
wn
—

nant transformation rate in oral submucous fibrosis over a 17—
year period [J]. Community Dentistry and Oral Epidemiology,
1985, 13(6): 340-341.
[36] SHARMA M, FONSECA F P, HUNTER K D, et al. Loss of oral
mucosal stem cell markers in oral submucous fibrosis and their
reactivation in malignant transformation[J]. International Journal
of Oral Science, 2020, 12: 23.
JASCAk, 2R, SRR, 45 MR IR SRR 24T ).
R E R, 2010, 25(8): 38-41.
[38] CI EK Y, OZMEN I, CANAK I V, et al. Content and compo-

w
~
—

sition of fatty acids in normal and inflamed gingival tissues[J].
Prostaglandins, Leukotrienes, and Essential Fatty Acids, 2005,
72(3): 147-151.

[39] CUI Y, ZHANG X T, YIN K, et al. Dibutyl phthalate—induced

—

oxidative stress, inflammation and apoptosis in grass carp hep-
atocytes and the therapeutic use of taxifolin[J]. The Science of

the Total Environment, 2021, 764: 142880.

(AX%#H % %)



