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Therapeutic Effect of Curcumin Hydrogel on Rats with Periodontitis

HAO Wenyan'?, ZHANG Lihua®®, ZHENG Zengjuan', LI Hangao'', DU Lina®" (1. Weifang Medical University,
Weifang 261000, China; 2.Department of Pharmaceutical Sciences, Beijing Institute of Radiation Medicine, Academy of Military
Medicine Sciences, Beijing 100850, China; 3.Shandong University of Traditional Chinese Medicine, Jinan 250355, China)

ABSTRACT: OBJECTIVE To prepare the curcumin hydrogel and evaluate its therapeutic effect on rats with periodontitis.
METHODS The curcumin hydrogel for periodontal pocket injection were prepared with hydroxypropyl-B-cyclodextrin
(HP-B-CD) as the absorption enhancer and poloxamer as the gel matrix. The relationship between viscosity and temperature of
curcumin hydrogels was evaluated. Rats with periodontitis was established. Gingival index, bleeding index, bleeding on probing,
probing depth, alveolar bone resorption, pathological section, prostaglandin E2(PGE2) and tumor necrosis factor-a(TNF-a) were
used as the indicators to evaluate the therapeutic effect of curcumin hydrogels. RESULTS The viscosity of curcumin hydrogel
was suitable for topical drug delivery. Compared with the model group and the blank hydrogel group, the inflammation degree
and periodontal damage of periodontal tissues in the rats of the curcumin hydrogel group was less severe. In addition, periodontal
adhesion level significantly decreased(P<0.01), and the levels of PGE2 and TNF-o in gingival tissues also decreased
significantly(P<0.01). CONCLUSION The curcumin hydrogel is effective to treat rats periodontitis, and it is expected to
become a novel formulation for periodontitis treatment.

KEYWORDS: curcumin; periodontitis; hydrogels; tumor necrosis factor-a( TNF-a); prostaglandin E2(PGE2)

OF J 93 2 fo HE LA R 1R R B VR R,
MR (R VBRSNS M SR R4 ) B IR
WO LB« PP A 2R GE s B FAh Y o) i
PRI~ o e Th RE SR B LA B B8 6388 A% 1 1009 5 AT
frofa e e 2=,

HAT A 20m 7 R, B S liis bR
A RITBE, TR BB A, o o R i g,
WE e R AR e R 2, A 25 T R OR Al R
BB IRIHE R N RCR . BB 45 23697 AT
0 G B PR 25 1)1 2 A RN, 5] B
FAE T AR AL, RINAE T2 AR N 25

EE®: Mo, L, Bl
13606464458

Tel: 13146839361

E-mail: lihangao@hotmail.com

PR E IR 2524 2019 45 7 H 45 36 545 14 1)

E-mail: haowyzzc@163.com

FERRE, Lo, Wk, BIBFLOY, WS

WM B R, AYERB R, B> T HZ
P BRI B B2 IR, BE K
Pl

B BE AP 2 I 9 B R EEUR R 7, A
P 24 o1 TR B R 8 R B S T T R R A IR T I
HEFEOT, Y aTE R 251 (F
M S, R 2K (% 1 3 )
PAR R AR B . BRI AR R
FPUEE 299036 97 Be 3 i 4 B % 69T 0R, BH%
Sy e A T 2 M RN B G R A R . SR U /T %
BRGF . AR R BLN B 258 U8 1897 F T %

BEEE: SN, B, B4 Tel:
Tel: (010)66930216 E-mail: dulina@188.com

Chin J Mod Appl Pharm, 2019 July, Vol.36 No.14 - 1773 -



B EK,

LR FERFTLE, TANME LR
hEh, REMBNEY, | - EE 2
ANAIS R Ak (10 T AR AL R 1 9 T kU, R
EINNEFAEFEZE IR, T Eh. &
SOk, HpihE. ik, LA SAEEEYE
Woar sz, R NPLAA, ATIH &R R
TA SRR AN, BIMKEEREA, R
21 P9 355 DNA % 3% 55 A4 iR 45 451

IR BRI & LA K R 23 B o2 1)~ [ AR S - 7K
SR BESLILE R Th A, A Bk B SRk = 4
WIZARZE R, HAHLMBENELE . SRR 158,
AR SN i R I TR L i T2 R
ETAE NS RIS ZH A g —
I H TR AR LM 5 TR A TR A T L R T R ) = R B gk
U7, Rw AR R R R R4
g 188 A1 407, —#HrTHE. BE LK/
REWEHLLBIAR, BHFTMEDN, RIEER, &
VIR YRR i, IR SRR sk RE W Tt
RAG iz SeEl

BT A AR N 25, LAig b it
VE KB Be 5, o) 4% A2 0 20 B 1k 4 1) 2F R AR
VEO P 20 KB IR . LT ERFEH. i fis 3
WL, TSIRE FREE R oL k)
Fro HIAIAR & E2(prostaglandin E2, PGE2) M fify&
IRBEIR - (tumor necrosis factor-o,, TNF-o) NTEFxR,
PR 2238 2KV IT A A R IR
1 MR5R%
1.1 5

LR (EHERNAAFERAR, #its:
J1410104); A&V 188, 407(Jb 5t RALKE R i 57
HIRTAEAT, #t5: WPNF545C); 52 R B (HZ4
LR EAFA IR AT, 751 & 44 kDa, MW
FE 89%): HP-B-PAMIHG (A 2548 Bl h &3 il 25 R
FRAF, #5: 091101); PGE2 ELISA i ifl &
(Abcam A #], #t5: GR243650-1); TNF-o ELISA
RAEACE W IEM AR AR AR, s
20151221).
1.2 s

IC-R /NEUBRIFENL (g B R A A R A
Al YX-280 FHRAE IR E &R (SRR
JT R ABR AR BS1101S Jir 2 — R (FZ
WM RFEIRAT]); New classic MS T /172 —R
<1774 -

Chin J Mod Appl Pharm, 2019 July, Vol.36 No.14

“F-(METTLER TOLEDO A 7]); TU-1901 Bt %
HRA] L3 6 BE v (AR R A s A TR A R 1260
B 1 O AR il A (35 B 23 18 A 7] ); S8APO 1A
S (EE LEICA); BDS200-FL 18] & 5% ¢ &1k
BE(E RO AR A IR A F]); MULTISKAN
MK3 4 H3) 2 VjRef bR (3 E Thermo 2 w]);
DH4000A H #4 {5 ¥ 55 778 56 (K HE 22 W 45
Sceintz-48 =y & 41 20T BE 8% (T 9E 2 AE R
&ty A AT ) DV-IIL %5 FE it (Brookfield
ULTRO); HARRFII Nt
1.3 W

S SD KE, 14 H, 220~240 g, FEH[E
LRERE L SR L, YA KRS
SCXK-(3%)2016-0006.
1.4 ET R IKBE ] &

FREL 2 g WAVE VDI 188, 12 g IR VDI 407,
n 30 mL ZZiEKIRE], 4 ClEN®K, mKE
50 mL, VRSJHIIS 2 FKER . K% FRE 0.25 g 2
H & 2 g HP-B-CD T-HHEH, I 75% B Al
ARG, FEHF 30 min, B 70 CHUAE T, K FREL
495 mg ik 3% K /HP-p-CD FIR & ¥ o A\ 2
30 mL HIE VLI KB . 385, B 1.65%
LW R IKBE -
1.5 ARHRRE N 22 38 /KB R Z B 1l e

WAEEC R F R B “1.47 TR 22
W ZKER A AR E R0, 15, 20, 25, 30,
37, 45 C)MIFE. BRE/E: B3 mL RR&K
EWWET 5 mL EP B, KA S1 #71.
250 r-min~' S50 FINEREE, CABEEE R AR
1.6 ZiRCEVEN
1.6.1 FRERKBRERMEY BT EHEL
W =BT IRE T, FSL SD KB R R AR, i g
FUETT 3d, BRKBREBRORERSS TERER
20 mg. 1 UIERM R, 10%7K A SIS 1% AR g
KBRS 43 B - /EE— B F PR, LA 0.2 mm IE
W S FLAN 22 S5 L 0, NG HL 2 R MRS e i 1
BIRIERE K. WEEILE 1 PR, B H DS s
FERnbIRE R 1 IR, AR S k. TR FE AR
SEHIERRS, T 5 B = S VLA UL B R UK B A
(5 mgkg), BUMIAE2 R 1K, 37 JEIE
3R 1K, 2, UBERMRRR %), miFH
RICH. 4 8 JG CLRIRE 7 VR, ERT4s3L, (645
L ENF SN, 10 G A R shyki i g

R E PR 252 2019 4F 7 A5 36 B4 14 W




SLRCH) o 3RS 1) M 00K B AR o AR A

1.6.2 WM T TR B4 RER I
SD K FRU Bl AL 73 Ao 2 20 AN 22 3 R KB 2H . 23 Bk
gLz e, MRS T EREE. s
B, WS B IMAG I FARIREE . s AR
B MER R O g5 A TR B, BRAN S RR T R R
ZUWETT P W Al N B R K R
PRI, THH K LA e AR AR b, IR =
BHbAT A AR NG 2, 45 29 AR J 5 R A SR R B
DA Astf R BR A R B — Ik 3, 4 2mE N 1A 1
W, 1R 2.5mgkg ', 424 AR RIR 4 Tk
bro fAREREUM, 100 xg .00 EE, -80 CiK
FEORAF AR I o SHUAEE B FA AR BB KB, — Ml B stipU
JAAE, AEFERKIEBET BN 10% H 1 b AR A7
M U RRA L, AR TR R E
THRAES, SRR ERA, —80 CUkHif&
AR A HCF ERA L B TR &, £
WA, AR P 0 2 o A A 1 v ),
1.6.3 4EFRALEE  FURTEHEC: R A ERE TEER
GhL, IWERGREES. L0 4 % EHT
WRAC A 0, FURIEA KM, REHRZ AN IId 1,
HIRZ M MNAE A 2, A B K& 6 R B
HAC A 3.

AR H: RS O R B R R ON SRV B AR
W, BCHAIREE 30 s J5, WA TG H I At AR
o5 G 0 NFURMERE, ToRAE L 124
FERBOA SEME S, TRiZA I 2 RZE
A RURH I 3 RERS I AR &Y 8 4 A
I i 1 ERVE s 5 N E B L.

WIZH I PR2 B A WA WA TE RIE
2 WARFr . MIEHZFA T, 12 BH 1L
HIATE, BHMEE 1 FRoR, BV 0 £oR.

TSR : F RS RIS 2R R,
EF AR, RS R IR A BN P T, #R%T
RS K AFAT, R ER, WiZE I ERE
20~25 g, ARIKBEATH. FEOEIAE . B m 6 M
RPN

FHEBWRCE G 18T R 4 KRR
R E WG 2907 )5 BeSE 22 .
R Rl NS R RS, JF A Tmage
Pro Plus 1% 73 #1344 (Media Cybernetics, America)
IR 2 B A R RS TR B R, H A
WRHSCAE o BERUE 0 sl B, S EgaE ., ey a6
W E AR 2525 2019 4F 7 H 58 36 455 14 W

AL, B 6 AN s I EAE A AE % B
PRAH, R R R

RS EH i ] R ) R A AT 4
VY R i %%, 2 R 1 RS, 50 d JEEUEE,
BB 1 ecmx1 em A A K/ANRIHLRE, /KO
BEEEMLK, B RN A S i, Al
FEARNHALY AT H0E M H 0, G
0 R [ AR S, AR A HL AT 5 um iESD)
s HEHLHE Jeta, HRYERRRE L (88 SR R
B N MERIRYT JE O A AL B AR AL

ARHIEFE o S e T i A ZHZA () TNF-o Al
PGE2 /KF. IMLiEHFE i B LR ELISA 35 &l
B A0 BRBEAT AR I o 2 R 4L 2R o 3 G 20 B«
B 10 mg ZHZUMA 100 L A= B /K784 513,
226xg B0 10 min, H{ 3, 4% ELISA £l 5
G UL ERAE
2 SR
2.1 E KGR B IR B AR L

L F KB R EERET s 2 E T
#, 30 CLLEBHREFEE. 37 CHEEN
21.97 Pas, Ui BHE &R B A8 N =0 B e
71, RERFEIREZ), AR TFRARKRYT, SR
K1,

10 15 20 25 30 37 45
WE/C

1 FREETEREBE LA
Fig. 1 Viscosity changes at different temperature
2.2 R L

FERRY S AR, BT EE T 4 K
AR BTEBE NEE 5B 6 FIJTAA (T R R M
2, SEOKRAEREXK T, SRILE 2. 26 10
JEI TR BRI S tg R 28 A 28 sh WA 2 ST ) o
2.3 FURAREL MIMAREL SIS, R ARR
FEVRTT 5 W2 A L

HRMAML, 2 FRKERARRAEBIT
Ja AR IR L R BRAG, SF ERARE, e
TRIZ LA L 47 7% (P<0.01) 0 1 BH 22 38 35 /Kt i R
YR SO R R Im IR R B, 45 R WAL 3.

Chin J Mod Appl Pharm, 2019 July, Vol.36 No.14

<1775 -



3304
3104
290 1
2704
2501
23Oi
2104
190 -
170 -
150

R g

0 2 4 6 8 10 12
o Trt) /)]

B2 EEHE AL KRR E R LRI
Fig. 2 Weight changes of rats during modeling period

6 ORI
5 & %1% FK R AL
@4
ol
1 ?
) [
B8 st

B3 FRERXKRIENEETETNE
LALLM, "P<0.01.
Fig. 3 Observation on the indexes of rats after periodontitis

treatment
Compared with the model group, "P<0.01.

2.4 FREE RO

I FOKEE R A K BRIE 9T 5 F R R
%, SR, LHEEA 3 MET TN
W AE BH B PR (P<0.01), 30085 F ¥ B 2 S A DL #
A FTIRNE . IF B 225 2K B 6 E 2% O R B
o SRR, AR ILE 4,
2.5 RELNEE

MR AH R BR A RR 1 45 & b AR 7 e, T
BORA LS, WA KEREZEY, WH L
B BLEERS, B OKE MR, F RS T
WRAC 2, R L A D A R
R AR EAEAR T B i R s . SREBLALARLE,
LB KB AT A ISR PG, TSN
9 A M ek L, O R T A WA ) F R B B AR
PLA, FFHn] W53 Hl s T s2 AR DL SsSB4
[ BN r) KL A P s i 4 44, A1 J1% ] L3I A= 1 S 4
A, ULEE 5. 158 2558 2 KB BE 4E 22 oF #1151
RIS, o5 8 T AR

<1776 - Chin J Mod Appl Pharm, 2019 July, Vol.36 No.14

o B
Es & EHF IR
=
;;\; 1.0
Er
= 05
<
0.0

B4 JEFTEETRRME

@A gAML, "P<0.01.

Fig. 4 Absorption of alveolar bone in three molars
Compared with the model group, "P<0.01.

Bop4l

LW FKBEI A
Bl5 WA EHERAKERIETE KR TR LR ETRE
# 4 {V(HE, 100x)

Fig. S Pathological changes in the periodontal pockets and
alveolar crest of rats after treatment(HE, 100x%)

R4

2.6 TNF-o 1 PGE2 Ky ik/K T

HIEwHM, B MmE. FikdHF
TNF-a. PGE2 7K°FH &% (P<0.01). SR
AL, 2535 2K Bk IR ZHL ML 375 A0 2F SR 2H 24 rh TNF-a.
PGE2 /K14 & 2 K (P<0.01), HIEH 4%,
DL 6. 1BH 22 35 K B REFE K TNF-o F1 PGE2
K, BRTFFRAREGT, NARTERIGKG
I AL — Tl il )

300 & 144 TNF- = 411

300T & i 4 TNF-a @ i1
7, 250
=)
o 200
2
2150 b
=2

e

100

50
0

. N\
B AR

g

&6 FRAARLL. M+ TNF-a. PGE2 KT
SIEHAMLE, "P<0.01: SHEAML, YP<0.01.
Fig. 6 TNF-a and PGE2 levels in rats gingiva and serum of

different groups
Compared with the normal group, "P<0.01; compared with the model
group, p<0.01.

R E LR 2527 2019 45 7 58 36 555 14



3 i

T — Bl AT Y, BTN R
XFRHL, FECAitaBh. Bidk, MHRE A,
FAREME I, PR H LT IR AR EA . &R
ERSETE, O BRGSO
BOTiE, BHEAE T R, AT A
REEBUF B R, R aF RS ATE A
ITo R4S P S 25 08 FKE I T IR T 4 5 FH 24771
B G EAR KM, AEEER TS
JALSIIA,  BE PRI I [ 45 S 2 IR

HATTEWT I R SRR 2 RAA AR 4R R
FIPTL R CURSBEREAEI Y KR, HE
Aoy i b e H P ORI K R R A AR R
Uf, TISRELZERE. (HAERIAIEZYIRBE. AL
BRBE . AL AR P R S Bk, AR ERETT . K
AR — Tl B A B 2h 253804k, Re il LLRAACIRAS
InEziwy, KBHLNMT . AR IR,
HETERB 5T, EET kA=,

M FOERE K BAENT R R . S F
JARINERTTEARZ, ansERi e,
1 e PRl S A B 0L WA SRR W 45 3L 22 45 4L 30
S DA I s T R TC O R A i A ST A A
B A Szt S FH SR 34 o 0 n 4 B R DR 3 s STk
A JE R BEEAL, FEEE 10 R, KRR CEEF
HEFH %, ARMEF RS FHAME, HIE
RINA LS, B RRNAGRE|WRBEER, T
KRLLM, R G, EBE AR N R .

TNF-o 7£ 27 & 5 35 8 g s e B AR
F= B ek B R B T 22 0 s ST PR AR, AR 9%
BE S S BURR AN B IR B, oF B B 1 R AL
21 TNF-a K P55, JAIT 5 TNF-a 74KCF TP,

PGE2 &S 807 i aW M E LR R, EHE
T W, BAT Z BN, Wil S mEd
s BN BN @B PSP, PGE2 258 SR
WA, FEAEETF AR RAEHR
TE F RGN A W3 5, VAT f5 PGE2 7K1 1] B
L,

TR KBREEEFZKERIG)T G, FRHHA
POREAE BE S JE A A A2 B L ASE Y 2 A0 2 1 Bt 4
AR, O I K 3 PRI (P<0.01), S ERZZY
o PGE2. TNF-a 7K1 235 FEIK(P<0.01). ZEEZIK
BERIETT KA 97 O, A EBN— P Y
R RAGTT HIF o
W E AR 2525 2019 4F 7 H 58 36 455 14 W

REFERENCES

[1] ZHANG D F, HUANG S B, ZHANG Y T, et al. Clinical effect
and safety of minocycline combined with tinidazole on chronic
periodontitis [J]. Chin J Clin Pharmacol( " [FIlfi K 2 28 2%
%), 2015, 31(8): 590-591, 594.

2]  EREA, ZEE. AFENRIT AR H 2T T KT R0
Br[J]. IR S 220 91 5 S ik, 2017, 2(4): 22-23.

[3] WANG Y, LIANG R, WANG A J. A clinical analysis about
periocline on periodontitis [J]. Chin J Conserv Dent(ZF {4 7f i
TR E), 2004, 14(6): 342-343,

[4] ZHANG J X. Comparative analysis of therapeutic effect of
topical application of minocycline ointment and metronidazole
gel in treating parodontitis [J]. Sichuan Med J(/Y)I|[%2%),
2016, 37(6): 668-671.

[51  AIWF, SR, R0 A B A S R AT A 9 R et
IR AT 2L IR S EE 25253, 2017, 10(13): 114-115.

(6] AN, HAR. FHEgLHRERDL BARKEY, 2008,
34(2): 143-144.

(71 BRI K. IR SR ST I AT B O A R A S R[],
[ R 2546, 2011, 9(7): 42-43.

[8]  Z=kE. BASMeIR T A F 28 ek R Il RIT RO (7). BAREE
25 25, 2011, 27(9): 1340-1341.

[9] CHEN S, ZHANG H D, ZENG J H, et al. Clinical study on
secnidazole in patients with periodontitis [J]. China Pharm(*
25 /3%), 2009, 20(2): 131-133.

[10] LI T. Clinical study of treatment effect of tinidazole buccal
tablet to the patients with periodontitis [J]. China Pract Med(
| 52 FI = 245), 2009, 4(14): 30-31.

[11] HAN X, LIU J H. Clinical trial of secnidazole in treatment of
peridontitis [J]. Stomatology( Fl & X %), 2009, 29(8):
427-429.

[12] RAMAMURTHY N S, RIFKIN B R, GREENWALD R A, et
al. Inhibition of matrix metalloproteinase-mediated periodontal
bone loss in rats: a comparison of 6 chemically modified
tetracyclines [J]. J Periodontol, 2002, 73(7): 726-734.

[13] FUJQ, FEIR, ZHANG G R, et al. Therapeutic effect of silver
carboxymethyl chitosan on experimental periodontitis in rats
[7]. J Jilin Univ Med Ed(F K FF4R: E2IR), 2009, 35(4):
669-672.

[14] FEMHE, MR, BWOCL, 5. 2B EGUMRER B &
HATAwu Fom it B0 R EZREE, 2015, 22(2):
232-235.

[15] ZHOU H Y, BEEVERS C S, HUANG S L. The targets of
curcumin [J]. Curr Drug Targets, 2011, 12(3): 332-347.

[16] BORRA S K, MAHENDRA J, GURUMURTHY P, et al.
Effect of curcumin against oxidation of biomolecules by
hydroxyl radicals [J]. J Clin Diagn Res, 2014, 8(10):
CC01-CCO05.

[17] ALEXANDER V K., ELENA V, VALERY Y. Pluronicblock
copolymers for overcoming drug resistance in cancer [J]. Adv
Drug Deliv Rev, 2002, 54(5): 759-779.

[18] VENNE A, LI S, MANDEVILLE R, et al. Hypersensitizing
effect of pluronic L61 on cytotoxic activity, transport, and
subcellular  distribution of doxorubicin in multiple
drug-resistant cells [J]. Cancer Res, 1996, 56(16): 3626-3629.

[19] EL-SETOUHY D A, AHMED S, BADAWI A A, et al.
Preclinical evaluation of dual action intranasal formulation
intended for postoperative/cancer associated therapies [J]. Eur
J Pharm Sci, 2015(76): 48-56.

[20] LIU Y, LU W L, WANG J C, et al. Controlled delivery of

Chin J Mod Appl Pharm, 2019 July, Vol.36 No.14 <1777 -



[21]

(22]

(23]

[24]

[25]

[26]

[27]

(28]

<1778 -

recombinant hirudin based on thermo-sensitive Pluronic F127
hydrogel for subcutaneous administration: /n vitro and in vivo
characterization [J]. J Control Release, 2007, 117(3): 387-395.

SU S S, CHEN F, FANG H, et al. Formula optimization of
echinacoside-loaded PLGA nanoparticles by Box-Behnken
design and response surface method [J]. Chin J New
Drugs(* B #7245 44 :%), 2016, 25(9): 1069-1074.

WANG S S, CHEN X, DU L N, et al. Preparation of
minocycline hydrochloride-loaded in situ hydrogels and effect
on the periodontitis of rats [J]. J Int Pharm Res([E Fr 24 241 7T
Zki8), 2017, 44(4): 353-358.

MRTE. BERNGIT A R ARG T AR M I R R RO b
(). HEIARLYIR, 2018, 12(5): 73-74.

WANG X Y, ZHAO Y J, ZHANG L P, et al. Detection of
Thl7/Treg in peripheral blood and gingival tissues of
experimental rats with periodontitis [J]. Chin J Stomatol Res
Electron Version[ F1 4 1 fi % 52 5 2% & (F T )], 2015,
9(5): 11-16.

B, WERLL, RAHLL. BT WA R A 434 K
@R R[], SRR, 2006, 4(2): 233.

ZHOU T, XIE P, XU Y, et al. Levels changes of 5 subgingival
putative periodontal pathogens and the promotion of clinical
parameters following periodontal initial therapy [J]. J Oral Sci
Res(EEE W 5T), 2012, 28(1): 39-42.

BARAT R, SRINATHA A, PANDIT J K, et al. Chitosan
inserts for periodontitis: influence of drug loading, plasticizer
and crosslinking on in vitro metronidazole release [J]. Acta
Pharm, 2007, 57(4): 469-477.

PERIOLI L, AMBROGI V, RUBINI D, et al. Novel
mucoadhesive buccal formulation containing metronidazole

Chin J Mod Appl Pharm, 2019 July, Vol.36 No.14

[29]

[30]

[31]

321

[33]

[34]

[33]

for the treatment of periodontal disease [J]. J Control Release,
2004, 95(3): 521-533.

HUANG X Y, YUAN J M, YANG Q L, et al. Research
progress of nasal in situ gel [J]. Chin J Mod Appl Pharm(*
PR FH 252), 2018, 35(3): 448-453.

ZHANG Y X, XIONG Y, CHEN X W, et al. Therapeutic
effect of bone marrow mesenchymal stem cells pretreated with
acetylsalicylic acid on experimental periodontitis in rats [J]. Int
Immunopharmacol, 2018(54): 320-328.

FISCHER R G, KLINGE B. Clinical and histological
evaluation of ligature-induced periodontitis in the domestic
ferret [J]. J Clin Periodontol, 1994, 21(4): 230-239.
SANCHAVANAKIT N, SAENGTONG W,
MANOKAWINCHOKE 1J, et al. TNF-o stimulates MMP-3
production via PGE2 signalling through the NF-kB and p38
MAPK pathway in a murine cementoblast cell line [J]. Arch
Oral Biol, 2015, 60(7): 1066-1074.

CAl Y, CHEN Z B, LIU H, et al
epigallocatechin-3-gallate alleviates porphyromonas gingivalis

Green tea

-induced periodontitis in mice [J]. Int Immunopharmacol, 2015,
29(2): 839-845.
CHEN F, SHI J X, JIAO P, et al. Detection of levels of serum
visfatin and PGE2 in patients with periodontitis and their
relationships with activity of periodontitis [J]. J Jilin Univ Med
Ed[ 7 MORZ 23R (B 520, 2018, 44(3): 563-567.
LIAO C H, FEI W, SHEN Z H, et al. Expression and
distribution of TNF-a and PGE2 of periodontal tissues in rat
periodontitis model [J]. Asian Pac J Trop Med, 2014, 7(5):
412-416.

Yok B #A: 2018-09-04

(A3 TLfE)

R E LR 2527 2019 45 7 58 36 555 14



