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WE: BW  FUIT R TAESNGAE (GMSC-Exos) X R KR AMMEAE-6 (IL-6) FMEILIEHE F-a (TNF-o)
FIRMIEW, A RRIBITRMIES S, ik 40 L8 JERE SPF K RFEHL A4 4. AR %4] . GMSC-Exos 2 IR
gzl (PBS) 41, BRZS HALAMYHEAD 3 4R BRUR FAS FLA2T A a2 Rl AR, S DI 23 T LR Tl S R BRUA
HHTIRYT . GMSC—Exos ZHHI PBS 41K FUAM 441 20 wl. GMSC—Exos F1PBS, 4 Jl /5 iE1 1K BUA JABS KAy, SR I IK
S FHASS (ELISA) A M & il TNF—o FIIL-6 3R BE 5 SR FH S 9 1 PCR BARAGI TNF—o Fl IL-6 FHOCHEEA 3 B
22 BAUCF A LG TR R A . IR R R G IRTE R . IL-6 FITNF-a /K-, %8R 485, GMSC-Exos 41 KR
HRIE I M FEE . RIS, W2 IR EMERE S (1.8720.41, 1.03+0.19, 1.91+0.09 fl1.11+0.17) & T2 4 KR
(0.96+0.31, 0.83+0.31, 1.09+0.05, 1.01+0.38), HALTH KA (2.65+0.50, 1.36+0.22, 2.61+0.07 fl1.51+0.26) FI
PBSZH AR (2.44+0.50, 1.23+0.20, 2.49+0.10 f11.39+0.28); GMSC—Exos 41 K B AMNE 1L IL-6 A1 TNF-o ¥ [ (205.97+
11.47) F1 (90.11+8.57) pg/mL] @& T2 4 KR [ (143.1024.87) F1 (80.07+5.13) pg/mL], kT F %4
[ (367.33£13.89) FI (158.29£13.10) pg/mL] FIPBSZHKE [ (364.23+13.62) il (140.60+11.73) pg/mL]; GMSC-
Exos # K BUFHRA L IL-6 FI TNF-a mRNA ikH (1.09+0.14 F11.61+0.29) & T2 (ZH KB (0.99+0.10 F11.06+0.14) ,
T FE 4 (1.63£0.09 F13.63+0.26) FIPBSZHA R (1.58+0.11F13.79£0.32), ZERWHGIT¥E X (¥P<0.05), &
PURG A2 R BoR, SR PBS A HLEE, GMSC—Exos 41K KA A LU R FRE | JOAE 40 I AR P8 e 2 il i i
TREFAR, 454 AR VLA AR 7 85 . 8518 GMSC—Exos 1] FARF JH 9 KB IL~6 FI TNF-o BRI B0k, Wi oF R 46
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Abstract: Objective To evaluate the effect of gingival stem cells—derived exosomes (GMSC—Exos) treatment on the ex-
pression of interleukin-6 (IL-6) and tumor necrosis factor—a (TNF-a) in rats with periodontitis, so as to provide the
evidence for periodontitis treatment. Methods Forty specific pathogen—free (SPF) rats at ages of 8 weeks were random-
ly divided into 4 groups, including the blank group, periodontitis group, GMSC-Exos group and PBS group. Rats in

the periodontitis group, GMSC-Exos group and PBS group were modeled for periodontitis using the ligature method.
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Rats in the blank group and periodontitis group were given no treatment, while rats in the GMSC-Exos group and
PBS group were given 20 pl. GMSC-Exos and PBS by injection, respectively. The periodontal index was measured
in all rats 4 weeks post—treatment, and the TNF-o and IL-6 levels were measured in rat serum samples using en-
zyme—linked immunosorbent assay (ELISA). The TNF- o« and IL-6 gene expression was quantified using the poly-
merase chain reaction (PCR) assay in the gingival tissues of the rat left upper maxillary area, and the periodontal tis-
sues in the left upper maxillary areas were sampled for pathological examinations. Periodontal clinical indexes, [L-6
and TNF-a levels were compared in each group. Results The gingival sulcus bleeding index, gingival index, prob-
ing depth, and plaque index in the GMSC-Exos group (1.87+0.41, 1.03+0.19, 1.91+0.09 and 1.11+0.17) were higher
than those in the blank group (0.96+0.31, 0.83+0.31, 1.09+0.05 and 1.01+0.38), but lower than those in the periodon-
titis group (2.65+0.50, 1.36+0.22, 2.61+0.07 and 1.51+0.26) and PBS group (2.44+0.50, 1.23+0.20, 2.49+0.10 and
1.39+0.28) (all P<0.05). The serum IL-6 and TNF-a levels in the GMSC-Exos group [(205.97+11.47) and (90.11+
8.57) pg/mL] were higher than those in the blank group [(143.10+4.87) and (80.07+5.13) pg/mL], but lower than
those in the periodontitis group [(367.33+13.89) and (158.29+13.10) pg/ml] and PBS group [(364.23+13.62) and
(140.60+11.73) pg/mL] (all P<0.05). The IL-6 and TNF-oa mRNA expression in the rat gingival tissues in the
GMSC-Exos group (1.09+0.14 and 1.61+0.29) was higher than that in the blank group (0.99+0.10 and 1.06+0.14),
but lower than that in the periodontitis group (1.63+0.09 and 3.63+0.26) and PBS group (1.58+0.11 and 3.79+0.32)
(all P<0.05). Pathological examinations showed alleviation of periodontal tissue destruction, inflammatory cell infiltra-

tion and alveolar bone resorption, and no obvious root dental root regeneration in the junctional combined epithelium

in the GMSC-Exos group relative to the periodontitis group and the PBS group. Conclusion

Administration of

GMSC-Exos may reduce periodontal inflammation and alveolar bone resorption by inhibiting 11.-6 and TNF-a expres-

sion in rats with periodontitis.
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B RN P ARk T A0 M T R O R R IR YT iR
PETORR RS . T AR o 2 A S R RS,
A RNA. S AT IR BRI ™ 2 i S W AR
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W ANz T A Eh RETE AL, f2iE Treg 40HIIE
B FE A H T4 E v (interferon gamma, IFN-v)
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1.3 GMSC-Exos #23L
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Table 1 Comparison of clinical indexes of periodontitis in rats

in four groups (x+s)

215 SBI GI PD PLI

2 HH 0.96+0.31  0.83+0.31  1.09+0.05 1.01+0.38
FIRIRH 2.65+0.50"  1.36+0.22% 2.61+0.07"  1.51+0.26"
PBS4H 2.44+0.50"  1.23+0.20" 2.49+0.10"%  1.39+0.28"

GMSC-Exos#H 1.87+0.417% 1.03+0.19% 1.91+0.09%2% 1.11x+0.172%

F1y 26.658 8.735 698.045 6.260

P <0.001 <0.001 <0.001 0.002

W PR G EH L P0.05; PFR8 5 F LA K P<
0.05; “Z8 5 PBS4H 4% P<0.05,

2.2 KRINE ;2 1L-6 = TNF-a K E

F IR . PBS 411 GMSC-Exos 41K RN IfiL
IL-6 Fl TNF-a ¥ T2 HA KR ; GMSC-Exos
HARFAME I IL-6 F1 TNF-o ¥ JEAR T A & 48 20 F
PBS 4 KRl (3 P<0.05), W3k 2,
2.3 KR T L 1L-6 A= TNF-a K ik
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R 2 4 HKFULE TL-6 F1 TNF-o #E L (325, pg/mL)
Table 2 Comparison of serum IL-6 and TNF-a levels in rats in

four groups (x+s, pg/mL)

215 1L-6 TNF-a

2 HH 143.10+4.87 80.07+5.13
FRRHA 367.33+13.89" 158.29+13.10"
PBS4H 364.23+13.62" 140.60+11.73"
GMSC—Exos 21 205.97+11.4772% 90.11+8.57V¢%
F{E 896.557 56.690
P{E <0.001 <0.001

F YRR EE AR P<005; PFER G TR R ALK P<
0.05; ®F/R5 PBSEH 4 P<0.05,
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fl; GMSC-Exos 2H K B IL-6 Fl TNF-a mRNA %
IR T i de 4l Al PBS 4l KL (H) P<0.05)
W 3,

o1

R34 YIRBUFIEAZY 116 Fl TNF-o mRNA FHARHAL (ves)
Table 3 Comparison of expression differences between IL-6 and

TNF-a in rat gingival tissues in four groups (x+s)

215 1L-6 TNF-a

2 HHA 0.99+0.10 1.06+0.14
FIRARH 1.63+0.09"” 3.63+0.26"
PBS4H 1.58+0.11" 3.79+0.32"
GMSC-Exos 21 1.0920.14%2 1.61+0.2972%
F{E 24.335 111.793
P{E <0.001 <0.001

F: YRR EE A P<005; PFEIR ST KA LK P<
0.05; ®F7R5 PBSH 4 P<0.05,
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Figure 1 Pathological changes in rat periodontal tissues in four

PBS 41

groups (HE staining, X40)

HAEREHIEERAE, Hbg) ZHF I RG
J7 10 ARG SE SRR IR T O A O T s HLAC A
ARV I F A v i) A TR B e, TR T A T SR R
S AT BEAEBH 1E s i i | AR i B8 2 T T R 4
FEAEF T, DR A R 2 P 40 R S AR A R M
PAERON R T RIBT R E A, IL-6
TNF-o 24 iR FEWMRERAEE T ', TNF-o
Iy RE o vt ooy (0 v R ) N O 85 el vt )
FHEE, OGN A TL-6 AT RBECE . BA
JAHZ, ik 4 )8 E AR H T, SBCF
IR

AT, RAHSSHLZEEKE AR, b
4 G K REFLIX R BEHERL . FIRZ M . Hz i
FIEASE AL, FAC RIS TR B R R =3
2. AR R4 . PBS 41F1 GMSC—Exos ZH B3 BLAS:
. AR R A S RAFAE 22 7, UESE TR A
R FL M TR KL GMSC-Exos 1797
Ja, AR AL A A 1L-6, TNF-a
IKAFRRAR ,  TR) s BRAG: A {78 2 R 4 20 2R i 2 U
B, FRIEWUCE, TG RIS EERER, 1 PBS
AR B Fbr It R A A B L, UL Eg5RIER
GMSC-Exos W] FEMRARAE N F IL-6 F1 TNF-a ik,
MO R RAE , DG IR R, DR AP R R SRR
21, A EARIBTT R T H R BG YT FB

S% 3k
[1] MOREIRA P R, LIMA P M, SATHLER K O, et al.Interleukin—6



B EE* 20234F 11 A58 35 55 118]  Prev Med, Nov. 2023, Vol. 35 No.11 .

965 -

(2]

(3]

[4]

[5]

[6]

(7]

(8]

[9]

expression and gene polymorphism are associated with severity of

periodontal disease in a sample of Brazilian individuals [J] .Clin
Exp Immunol, 2007, 148 (1): 119-126.

BARNEA T V, SAVA A, GENTIMIR C, et al.Genetic polymor-
phisms of TNF-a and IL-1 and generalized aggressive periodontitis
[J] .Rom J Morphol Embryol, 2015, 56 (2): 459-464.
GARALA K, JOSHI P, SHAH M, et al. Formulation and evalua-
tion of periodontal in situ gel [J] . Int J Pharm Investig, 2013, 3
(1): 29-41.

PHINNEY D G, PITTENGER M F.Concise review: MSC—derived
exosomes for cell-free therapy [J] .Stem Cells, 2017, 35 (4):
851-858.

ZHANG Y L, WANG Z G, SHI B H, et al.Effect of gingival mes-
enchymal stem cell-derived exosomes on inflammatory macro-
phages in a high—lipid microenvironment [J/OL] .Int Immunophar-
macol, 2021, 94 [2023-10-04] .https://doi.org/10.1016/j. in-
timp.2021.107455.

ZARUBOVA J, HASANI-SADRABADI M M, DASHTIMOGHAD-
AM E, et al.Engineered delivery of dental stem—cell-derived extra-
cellular vesicles for periodontal tissue regeneration [J/OL] .Adv
Healthe Mater, 2022, 11 (12) [2023-10-04] .https:/doi. org/
10.1002/adhm.202102593.

INICHR, INEGR, XIWeRE, 45 . SFiRM se A ny R S %
FE [J] . WEBRFESLE R, 2017, 53 (2): 157-160.

LI D F, FENG Y, TANG H, et al. A simplified and effective
method for generation of experimental murine periodontitis model
[J/OL] .Front Bioeng Biotechnol, 2020, 8 [2023-10-04] ‘https://
doi.org/10.3389/fhioe.2020.00444.

TONETTI M S, GREENWELL H, KORNMAN K S.Staging and

[10]

[14]

grading of periodontitis: framework and proposal of a new classifi-
cation and case definition [J] .J Periodontol, 2018, 89 (Suppl.
1): S159-S172.

ZHANG Q Z, SHI S H, LIU Y, et al.Mesenchymal stem cells de-
rived from human gingiva are capable of immunomodulatory func-
tions and ameliorate inflammation—related tissue destruction in ex-
perimental colitis [J] .J Immunol, 2009, 183 (12): 7787-7798.
KIM D, LEE A E, XU Q, et al. Gingiva-derived mesenchymal
stem cells: potential application in tissue engineering and regener-
ative medicine—a comprehensive review [J/OL] .Front Immunol,
2021, 12 [2023-10-04] . https:/doi. org / 10.3389 / fimmu. 2021.
667221.

LIU X, WANG Z, SONG W, et al.Systematically transplanted hu-
man gingiva—derived mesenchymal stem cells regulate lipid metabo-
lism and inflammation in hyperlipidemic mice with periodontitis
[J] .Exp Ther Med, 2020, 19 (1): 672-682.
BLANCO-PINTOS T, REGUEIRA-IGLESIAS A, BALSA -CAS-
TRO C, et al.Update on the role of cytokines as oral biomarkers in
the diagnosis of periodontitis [J] . Adv Exp Med Biol, 2022,
1373: 283-302.

ASSUMA R, OATES T, COCHRAN D, et al.IL-1 and TNF an-
tagonists inhibit the inflammatory response and bone loss in experi-
mental periodontitis [J] .J Immunol, 1998, 160 (1): 403-409.
CARDOSO E M, REIS C, MANZANARES-CESPEDES M C.
Chronic periodontitis, inflammatory cytokines, and interrelation-
ship with other chronic diseases [J] .Postgrad Med, 2018, 130
(1): 98-104.

iR B 2023-07-26 fEEIBEHA: 2023-10-04 ZX4wEE: 40

(35 960TT)

(7]

(8]

[9]

A NS RIE TAE AR A B R s . O M S 22 217 .
GBZ 49—2014 [S] . dbut: WEARAEHRRE:, 2014,
R O TR 5P B (55 8 i) [M] . dbat:
AL, 2017.

CHEN K H, SU S B, CHEN K T. An overview of occupational

AR

noise—induced hearing loss among workers: epidemiology, patho-
genesis, and preventive measures [J/OL] .Environ Health Prev
Med, 2020, 25 (1) [2023-10-02] . https:/doi.org/10.1186/
$12199-020-00906-0.

[10] ZHOU J, SHI Z, ZHOU L, et al . Occupational noise—induced

hearing loss in China: a systematic review and meta—analysis [J/
OL] .BMJ Open, 2020, 10 (9) [2023-10-02] .http://dx.doi.org/
10.1136/bmjopen—2020-039576.

[11] £, dutde, -3, 5F .3 FERMS B il 4l e

05 Bl & U Uk i XU T AL ()] TAERTSY, 2022, 51

[16]

KB 2023-07-12

(6): 904-910.

RIE, FBBOK, sRFEHEE . UM TR 9 895 il AL T AU
i A A 45 B B AR OC IR A (D] . Tl A S,
2022, 48 (5): 377-379.

I IAS, IRACR], SR L ST R A T AT T R
WS AT (1] . BIBEE2, 2020, 32 (8): 834-838.

F R . Ol PR 2 K e B s 3 (0] . SRR 22 4,
2011 (10): 98-99.

Z, kI, REERL, L BRI Al R R A
FEE N T AR R B 96 A A (0] . Tl T 5 IR
2022, 48 (1): 10-13, 17.

XUPE . B LI R 5 WP E A B i X 57 Bl W 1 S 5T
[D] . et EBEHRES e, 2021

fEE BH#A: 2023-10-02 ZAXHEE: X



