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[Abstract] Host modulation therapy (HMT), as a treatment concept for periodontitis, aims to modulate the host im-

(#Fm B H#A] 2019-02-02; [f&EIHHEA] 2019-05-10

(E€mE ] Wb BUM T B IR B 2500 75 A 5 3 HUEE Al PR RT 7855 H (MX2B00049 ) 5 i 3648 BUM %t Bl LR e ) g i of
Rk AR IR LRI H (361029)

[BIS1EE ] JBME, #5211, Email : zhouzh1 @udmercy.edu , Tel ; 1-313-4946667



QRS

+ 682 - Journal of Prevention and Treatment for Stomatol

b

2019F 118 274 F11H

ogical Diseases Vol.27 No.11 Nov. 2019 http://www.kqjbfz.com

mune responses during the pathogenesis of periodontitis. Various drugs have been evaluated as HMT, including subdose

doxycycline (SDD), nonsteroidal anti-inflammatory drugs (NSAIDs), bisphosphonates, and cytokine receptors, to modify

or modulate inflammatory mediators and associated signaling pathways in the immune-inflammatory response, as well as

connective tissue breakdown and bone resorption. SDD, a member of the tetracycline drug family, has been reported to

improve periodontal treatment outcomes by inhibiting periodontal breakdown through inhibiting MMPs. NSAIDs may

suppress periodontal inflammation by reducing cyclooxygena

se-2(COX-2) activity. Combined application of SSD and

NSAIDs may achieve a better clinical outcome. Recent studies of HMT treatment have focused on the prevention of ex-

cessive inflammation by regulating mediators using endogenous lipid mediators. Local administration of bisphosphonates

and histone deacetylase inhibitors can inhibit osteoclast activ
approved by the FDA for periodontal treatment. Other drugs, s
matory drugs, bisphosphonates, triclosan and iNOS inhibitor

treatment of periodontal disease, and the mechanism and side

ity and regulate bone tissue remodeling. Currently, SSD is
uch as COX-2 selective inhibitor, nonsteroidal anti-inflam-
s, have good application prospects in the prevention and

effects of these drugs remain to be further investigated.
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Figure 1  Pathogenic process of periodontal disease



b

O ERIAE 2019118 275 £118

Journal of Prevention and Treatment for Stomatological Diseases Vol.27 No.l11 Nov. 2019  http://www.kgjbfz.com - 683 -

1 HDHZF B 45 45 22 R R

3 i 4 J& 8 H B (matrix metalloproteinases ,
MMPs ) J&—A™ Zn® HOBIE 9 25 S , e ok
A ONN e o 4 | RN o = e O 1R A=
20 B 55 S W5 A AT R A R BT B B
BN AERE A N E A SR B R Y
it 6 2 e PR 5 4n R I8 A8 PR T - o (tumor necrosis
factor-o, TNF-o ) {ij /4 . IL-8 Fij {4 JEAAE KA F-B
(transforming growth factor-beta, TGF-) Ikl
MRt m, HBPALEE S50 LE .
HE IR A A A SR 2 A B
o AR MMPs S A 26 F, R ISP 1
A 53 SRy JGE STt B S T ) SO i 2R ik 2R R A
MMPs, Fo, 2 J5 il MMP-8 ., MMP-13 & W] Jit fiff
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Figure 2 Arachidonic acidmetabolic pathways

KA. NSAID BAZENRVE, ) 9 o iR Ukl , 2
Al PR BEATL XS B S 56 F 552+ Jr #0107 1 I 34 25 R
Vi) 8% 2 T = TR 11 Rl B AL T B T il o
JR RS AE

FT T NSATD 73 @il £ e 400 36 24 A0 it - 1
TR, T S R 32 AR A BRI A AR R B2 55 ER
AT -2 77 Az PR I 38 5 P 400 o) B AR A il -2 T A
NIRRT R . 35 R U T I )
JI ) AR AL, il 2 J 75 4 R B 8 240 L A A
KRB AT SRR B2 A A R -6 B H F kB
Z ARG AL R F- B A& (receptor activator of nuclear fac-
tor kB ligand, RANKL) . TP £ (osteoprotegerin ,
OPG) &S5RIk, JFHA REFHY B M2 1L K ik
PRI SR AL Bl -2 S0 AR HE 5 S AR R
il 50 5] e 56 2 X e W T/ B S B O ] R AR
A S AT A B, T 4 A] DA ) 58 20 1Y
B, O R R W F R B I R T 4 R B
I A 5| 5 S 2H 51 B 1Y F i 0 2 58 1Y) 45 1 A
K, B B D 5% S SO R ) TR % &
Hr,
2.1.2 NSAID MU R KW RER AN BT
2 A F G B VR T 25800 0 Sl Bk A [ ) i L ik
T, 259 0B G 0 AT RE A T RCR itk o 78
XF 19 15148 M 2 J] 58 RR A R S 43 0l E i 3
SDD 8 FLI% 25 & SDD+FR L 2%, R SDD 44X A
YA v AR R A, R LL s 2 A T ] R
YEF, SDD+3RULE I8 25 41, S S it W STl o1 2 1



b

O ERIAE 2019118 275 £118

Journal of Prevention and Treatment for Stomatological Diseases Vol.27 No.11 Nov. 2019  http://www.kgjbfz.com - 685 -

Pt 410 1) 1) 3% Sk 0 2l Sk 2 AN SO R O RS P B
ik 46%" . 45 R4, SDD MR £ R 24T R 251
15C45 1o FH AT LA B [ 400 ] 4 2 4 ] 46 i 2 A 21
th MMPs AU B b V2R 1l 15 7R, TR 9T SR L R
M AT
22 AR RAEN R

R S WL ZH LU o 2 45 N IR 5T, B A
25 RS T 3 ) LR AP LR A BE B AR AE T g
A . PTRE RS R A A BOR AL FE 30
AR RAE , B 1k 52 B AT SN Y DG ER 1Y . 3X
L A 5T 5 FR O o S A AR E I IR IR BT A 5 (spe-
cialized proresolving lipid mediators , SPMS) , 11,5 i
AR IR E (vesovins) (PRI E (protectins ) Flf 28
A4 &K (maresins, MaR ) ¥, Ji§ %A & & ¥ E AL B &
By, MR R Y E F maresins KR T &Y
o-3 JE TR CAnGR TR fa gl ) A48 — ik o R e —
T ZRIGTR .

I A fe AR B B IR 2 A B T A HMT iR
7 8 JRl A W H B 5 5 ) o FERE I ] AR S S A AR
o, TR AR S GOk 25 T 3 R I R %
i 57 A AR AT A L IR S 0 A AR IS B U
A AR, TR R EL AT BUR N RUE S
B R R B R A ERE X GRS
o o JE AR BB R A SR SRR R Y A, A H B A
IR ) 2t 7 B ] DG AR, A5 5 2 2F ] Bl 7 X6 R
2, FLOF JE A TR B 0 (B T K, MR R T RANKL Al
MMP-8 ¥k BE AL, RFRMER 2B A R R EEE
W3k 240 B P 0 WA P AZ 400, 1 MR TR R E1 R AT 2
2 20 it AZ 4 1) A I ) E & A R K P
23 =ZaA%

N2 P | e /i | I (= R S 1 B =)
T A E AL B R E . AR RS
SR B I = A - R R AT RO S
48 WA R B R OR R Ak, A3
RIEA B HA WA RERERE , WA T A R
Ve & AE R PE R . (HR 0T R R IR I AE
A REE— 20 5T

3 WERAEAREEMEAE

EEEC PR e Y AL RS PSR I e N 5
17 0B W W5 I S a) - BE A L
RO Z — o S TR 5B WSS i A e ) R
MINBERVIA G . %K F kB ZAKTE AL F (recep-
tor activator of nuclear factor kB, RANK ) 37 T % & 4l

it R JEC R A 200 % 1T . RANKIL FH 16 26 I 400 i
B 2 M | BT 2 40 i A 3R 0K B R 4
AT AR AR R AR T AR AR B
B WU . B R ER 5 RANKL 58 4+ 4 ) 45 &
RANK, & [ [a] 55 VEHT . 24 RANKL/OPG Lt il 3%
KAl g1E A KA. H I, 981 RANKL/OPG
LU 5] A 25 4t R 2 T 96 HMT R 6 i
3.1 UBRER 3 A H AR tm e E A I T B K

XU R £ 2 90 97 B BT B AN E 1) — k259, 8
a0 B R 4 LT AR O, E R T D S
TR IR £ BT IR M | BRI IR A . RUBERR R £R
[ IR R DI , W Ak P-C-P 454, S R
JRA AR E 45 G T A WA R, U R R
A AV B B 4 X B KGR 3 5 B Lk A R 4
JHLRE 4 2% B9 TR 1, 00 ) A M VR AR L IR
Vi T TR TR Tl 5 3 P 400 )z 1 200 L 7 I B B
EIE i O S O = i = it D N R i B U
RANKL/RANK 38 %41 il 85 8 40 e 9 3% 4 5 ik vl
MMPs 143 J& & 24, M MMPs (MMP-3 . MMP-
8 \MMP-13) I E,

XU PR £6 25 245 1) (BT IS IR 4 L 7% & R R M)
5 A Yy B SR A N, AT DA A i R T AT T
AEPIREIIE B o Furlaneto 55 i FH 52 5074 2F J&]
He/NERBEAY 25 B I R 2 8 TR R T S 2 A o o A
BRI, B0 s RO . O3 A, BURE IR R
VR 2 N AE R A, BB R R e R A T R
Ho 6 K18 AR o, SRR L Uk
J2 TR A4 21 3 g W R /b Pradeep 45
1% B] € J 1% 9 2 FS 2 B 2 JR) RS At 06 97 T EEAR
I3 XA 3.6 124 A B, 2F R A TR BE s/ i IR
R} K AR AT AR 0 B v o BAh, 612
A R XX B e

BRI N FHOSUIRE 1R 5k 7T fig S 2502 ) P R
YR FE (medication-related osteon of the jaw, MRONJ) ,
68 R Fle 2 8 1 PR 7 FH 32 B , H J=y 388 /0N 751 12 o7 FH mf
DA I e KA o
32 A%k Gk TR BRI A

M 35t A5 I PR 2 18 S 38 3 DNA L AL Fn 4 2
1 T A AN B Y €0 BT, 931 T R DR B 5, 2 i)
Ry RaE EH A, AEA L CBEE
(histone deacetylase, HDAC ) il 5 20 &5 H B9 2% £ Tk
FABAT , TP 56 K 2R 38, T2 28 1 £ 1 fb il e W) 9
TR OB B 7E Gt R 25 4 48 1
PRI Tk i 4 vh R #E E AR T



b

AREMFRE 20196118 %278 $114
+ 686 + Journal of Prevention and Treatment for Stomatological Diseases Vol.27 No.11 Nov. 2019 http://www.kqjbfz.com

FE B 0 bR PR B TR 15 T 1 2 R R A A o
SR 5 HDAC 43150 (1179.4b ) 0] DL i E FEAR 4
FE B AW, (R 28 R R TG B ek . HLAK
YE BT AT A0 4% : O i T % RANKL, 30 1 8%
20 B 04 A B G 5 ) ) A S R A A S
TRy 7= A, U IR SR A8 R 7 32 AR AR SE P TR -6 3%
T T A BEAZ DR 7 B 00 e A 30 108 At 5 200 e A
KAZREE

4 HERBRERBIFATIRT
4.1 XK 2B A4 A

20 PR P IR, A T- 1 35405 (TL-1Ra) FiTAT
VAR TNF 52 04 7 5 4P i 400 1) 40 e PR 5 32 4R A
MG S5 T o 28 R R SRR S8 & 3, TL-1 Al
TNF-ocH 470571 T L BH W7 58 i 40 0 fva) 2 85 0 322 40
T 20 i ) 5 D R 2F o R A S AU R a2k
A0 FL Sk PSS AT TL-1 FITNF-o 5 5L, il
B W A ot B A AT 2 509, R 2R ik 2 T
PR TNF -2 A pS5 e /N B, 28 IR R B 2F
B AR T IR /R
42 wK @I T

T 8 8948 T e RAE L, R AR A A —
SEHTR AN A T, 4 40 A 2R -4 TL-10 A1 41
4 & -11 (interleukin-11,IL-11) %% . IL-11 7E R E 2
MR AT LA IL-18 . TNF-o  IL-12 . — A fb &
SR, 20 L PR — 1 P 288 R 48, 24— b 40 it P 5
BAMHIN, 28 H AL P 5 47 DA 58, PRt
A RE L2 T5 24 R SR A i i AT S A O .
G, T B RAE A 5T 55 5E e 40 P97 8 28
RIS WA RUPERI 2 21
4.3 FPBE RS W R Y

W PR s 2 8 Ji) R e HE R e 1) 2R G 1k fe I A
Ko MR B PR 2K 7= 9 (advanced glycation
end products, AGES)&ﬁ%fdi(receptor for advanced
glycation end products , RAGEs ) 7 §¥ K 975 S 2 Ji] %%
My AR EEAEH . N-2R B Ay, 2 —
Tl BEL AR Ak S 2 2540, 4 00 T 2 J 6 /N L
A 2 AR R W e AGEs Y TTER , FE AR
TNF-o . RAGE 55 (351,
44 —RACRA IR A

— AL A th— %ML A& B (nitric oxide syn-
thases, NOS) #E 4L L- ¥ 2 iR (L-arginine, L-Arg) i
A BRIz AR A, T g |k R B A A B AR
1 52 F DNA 453 095 LA B2 40 M PR 7 1 A i, 5 & A

NOS (inducible NOS, iNOS) 7E HLIA RS A5 B % /0 | %
B LPS % R RIFUG w23k, IR 7E— 2 if [a] N HF
SRR AR A K — LA, SRR IE R
H),

B ADP 1% B B 4 i (ADP -ribose polymerase,
PARP) & —F Al DL i — E AL A #E A I,
Adachi % FL R PARP FEEHEZH | 8 J8] 496 4 K 2F J&]
R AP TR 4 /N BUF R 42 i 655, S e e
KB PARP FH 1 40 B 5k B AR -1 o A Al B
S PARP #IAHI 7) (1, 5- — 52 FL S W06k ) 2 J&] , PARP 3%
IR TR, 25 FLAL 98 RE 20 M = e K 28 R A W g 1
BN R FEAIK

5 & i

PR BE A 0 0 8 SR R R U B R T A T e
PERE SV 3 BT R AR R N, 2
WA R R B EEEREARM T A )G, TR R
dkzi il . XTIk SeH HLIA T AR KA, B A TE
W AR BE R S R BT R R R B A
HMT, 0] L% 5 J&] 9 i A9 0 A o1 1) 3235, 43 4K
Hi ek /> 28 ] 2 2L B IR A 0 2 SR AL SUI B
SDD £ 38 i 25 [E FDA K4, H- 485 Al AR o
b3 G0 PR A8 Ah Tl -2 18 B 4 00 3 7R NSATD | XU iR
b A L INOS PR A 2 R R B B iR B R
-1 R FH G S, AR AR R AL ) R A A AT 5
— S T o

S % 3k

[1]  Lang NP, Lindhe J. Clinical periodontology and implant dentistry
[M]. six edtion. Hoboken: JOHN Wiley & Sons, 2015: 256-266.

[2]  Preshaw PM. Host modulation therapy with anti - inflammatory
agents|J]. Periodontol 2000, 2018, 76(1): 131-149.

[3]  Emingil G, Gurkan A, Tervahartiala T, et al. Adjunctive effects of
a sub - antimicrobial dose of doxycycline on clinical parameters
and potential biomarkers of periodontal tissue catabolism|[]J]. Dent
J, 2019, 7(1): 9.

[4]  Etikala A, Tattan M, Askar H, et al. Effects of NSAIDs on peri-
odontal and dental implant therapy[J]. Compend Contin Educ
Dent, 2019, 40(2): e1-€9.

[S]  Shah N, Nayee S, Pazianas M, et al. Beyond ONJ--a review of the
potential uses of bisphosphonates in dentistry[J]. Br Dent J, 2017,
222(9): 727-730.

[6]  Morand D, Davideau JL, Clauss F, et al. Cytokines during peri-
odontal wound healing: potential application for new therapeutic
approach[]J]. Oral Dis, 2017, 23(3): 300-311.

[7] Martins M, Jiao Y, Larsson L, et al. Epigenetic modifications of
histones in periodontal disease[J]. J Dent Re, 2016, 95(2): 215-



b

O ERIAE 2019118 275 £118

Journal of Prevention and Treatment for Stomatological Diseases Vol.27 No.11 Nov. 2019 http://www.kgjbfz.com - 687 -

(8]

91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

222.

Sapna G, Gokul S, Bagri MK. Matrix metalloproteinases and peri-
odontal diseases[J]. Oral Dis, 2014, 20(6): 538-550.

Maciejezyk M, Pietrzykowska A, Zalewska A, et al. The signifi-
cance of matrix metalloproteinases in oral diseases[J]. Adv Clin
Exp Med, 2016, 25(2): 383-390.

Martinho FC, Teixeira FF, Cardoso FG, et al. Clinical investiga-
tion of matrix metalloproteinases, tissue inhibitors of matrix metal-
loproteinases, and matrix metalloproteinase/tissue inhibitors of ma-
trix metalloproteinase complexes and their networks in apical peri-
odontitis[J]. ] Endod, 2016, 42(7): 1082-1088.

Kaur M, Kumar K. Subantimicrobial dose doxycycline in treat-
ment of periodontitis[J]. IJADS, 2017, 3(2): 41-43.

Golub LM, Elburki MS, Walker C, et al. Non-antibacterial tetracy-
cline formulations: host-modulators in the treatment of periodonti-
tis and relevant systemic diseases[J]. Int Dent J, 2016, 66(3): 127-
135.

Swamy DN, Sanivarapu S, Moogla S, et al. Chemically modified
tetracyclines: the novel host modulating agents[J]. J Indian Soc
Periodontol, 2015, 19(4): 370-374.

Franco C, Patricia HR, Timo S, et al. Matrix metalloproteinases as
regulators of periodontal inflammation[J]. Int J Mol Seci, 2017, 18
(2): e440.

Caton JG, Ciancio S, Blieden T, et al. Subantimicrobial dose doxy-
cycline as an adjunct to scaling and root planing: post-treatment
effects[J]. J Clin Periodontol, 2001, 28(8): 782-789.

Novak MJ, Dawson DR, Magnusson I, et al. Combining host modu-
lation and topical antimicrobial therapy in the management of
moderate to severe periodontitis: a randomized multicenter trial[J].
J Periodontol, 2008, 79(1): 33-41.

Ramamurthy NS, Rifkin BR, Greenwald RA, et al. Inhibition of
matrix metalloproteinase-mediated periodontal bone loss in rats: a
comparison of 6 chemically modified tetracyclines[J]. J Periodon-
tol, 2002, 73(7): 726-734.

Cazalis J, Tanabe S, Gagnon G, et al. Tetracyclines and chemical-
ly modified tetracycline-3(CMT-3) modulate cytokine secretion by
lipopolysaccharide - stimulated whole blood[J]. Inflammation,
2009, 32(2): 130-137.

Alyousef AA, Divakar DD. Chemically modified tetracyclines an
emerging host modulator in chronic periodontitis patients: a ran-
domized, double - blind, placebo - controlled, clinical trial[J]. Mi-
crob Pathog, 2017, 110: 279-284.

Gurgel BCAV, Almeida KT, Peixoto RF, et al. Selective COX-2 in-
hibitor(meloxicam) and tooth-supporting bone quality. A histomor-
phometric study in rats[J]. Braz Dent J, 2017, 28(2): 135-139.
Luchian I, Martu I, Goriuc A, et al. Salivary PGE2 as a potential
biochemical marker during orthodontic treatment associated with
periodontal disease[J]. Rev Chim, 2016, 67(10): 2119-2123.
Oduncuoglu B, Kayar N, Haliloglu S, et al. Effects of a cyclic
NSAID regimen on levels of gingival crevicular fluid prostaglan-
din E2 and interleukin-1B: a 6-month randomized controlled clini-

cal trial[J]. Niger J Clin Pract, 2018, 21(5): 658-666.

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Srinivas M, Medaiah S, Girish S, et al. The effect of ketoprofen in
chronic periodontitis: a clinical double-blind study[J]. J Indian
Soc Periodontol, 2011, 15(3): 255-259.

Kirschneck C, Meier M, Bauer K, et al. Meloxicam medication re-
duces orthodontically induced dental root resorption and tooth
movement velocity: a combined in vivo and in vitro study of dental-
periodontal cells and tissue[]]. Cell Tissue Res, 2017, 368(1): 61-
78.

Azoubel M, Menezes A, Bezerra D, et al. Comparison of etoricoxib
and indomethacin for the treatment of experimental periodontitis
in rats[J]. Braz J Med Biol Res, 2007, 40(1): 117-125.

Lee HM, Ciancio SG, Tuter G, et al. Subantimicrobial dose doxycy-
cline efficacy as a matrix metalloproteinase inhibitor in chronic
periodontitis patients is enhanced when combined with a non-ste-
roidal anti-inflammatory drug[J]. J Periodontol, 2004, 75(3): 453 -
463.

Osorio MP, Satheesh E, Lee CT. Specialized pro-resolving lipid
mediators in experimental periodontitis: a systematic review[J].
Oral Dis, 2018, 9(1): 1-12.

Van Dyke T, Hasturk H, Kantarci A, et al. Proresolving nanomedi-
cines activate bone regeneration in periodontitis[J]. J Dent Res,
2015, 94(1): 148-156.

Lee CT, Teles R, Kantarci A, et al. Resolvin E1 reverses experi-
mental periodontitis and dysbiosis[J]. J Immunol, 2016, 197(7):
2796-2806.

El-Sharkawy H, Aboelsaad N, Eliwa M, et al. Adjunctive treat-
ment of chronic periodontitis with daily dietary supplementation
with omega-3 fatty acids and low-dose aspirin[J]. J Periodontol,
2010, 81(11): 1635-1643.

Fredman G, Oh SF, Ayilavarapu S, et al. Impaired phagocytosis in
localized aggressive periodontitis: rescue by resolvin E1[J]. PLoS
One, 2011, 6(9): €24422.

Trombelli L, Farina R. Efficacy of triclosan-based toothpastes in
the prevention and treatment of plaque -induced periodontal and
peri-implant diseases[J]. Minerva Stomatol, 2013, 62(3): 71-88.
Pancer BA, Kott D, Sugai JV, et al. Effects of triclosan on host re-
sponse and microbial biomarkers during experimental gingivitis
[J]. J Clin Periodontol, 2016, 43(5): 435-444.

Martin TJ, Sims NA. RANKL/OPG: critical role in bone physiology
[J]. Rev Endocr Metab Disord, 2015, 16(2): 131-1309.

Meric P, Gurlek O. Periodontal diseases/treatment and bisphos-
phonates[J]. Curr Oral Health Rep, 2018, 5(1): 1-6.

Russell R, Whyte M, Greenberg C, et al. The relationship between
the chemistry and biological activity of the bisphosphonates|J].
Scott Med J, 2015, 60(3): 115-120.

Kruger TB, Herlofson BB, Landin MA, et al. Alendronate alters os-
teoblast activities[J]. Acta Odontol Scand, 2016, 74(7): 550-557.
Polymeri AA, Kodovazenitis GJ, Polymeris AD, et al. Bisphospho-
nates: clinical applications and adverse events in dentistry[J]. Oral
Health Prev Dent, 2015, 13(4): 289-299.

Martins CA, Leyhausen G, Volk J, et al. Effects of alendronate on

osteoclast formation and activity in vitro[J]. J Endod, 2015, 41(1):



b

O ERIAE 2019118 275 £118

Journal of Prevention and Treatment for Stomatological Diseases Vol.27 No.11 Nov. 2019 http://www.kqjbfz.com

+ 688 -
45-49.
[40] Hiltunen AK, Skogman ME, Rosenqvist K, et al. Bioactive glass

[41]

[42]

[43]

[44]

[45]

[46]

combined with bisphosphonates provides protection against bio-
films formed by the periodontal pathogen Aggregatibacter actino-
mycetemcomitans[J]. Int ] Pharm, 2016, 501(1/2): 211-220.
Furlaneto FA, Nunes NL, Oliveira Filho IL, et al. Effects of locally
administered tiludronic acid on experimental periodontitis in rats
[J]. J Periodontol, 2014, 85(9): 1291-1301.

Abtahi J, Henefalk G, Aspenberg P. Randomised trial of bisphos-
phonate - coated dental implants: radiographic follow-up after five
years of loading[J]. Int J Oral Maxillofac Surg, 2016, 45(12): 1564-
1569.

Pradeep A, Kumari M, Rao NS, et al. 1% alendronate gel as local
drug delivery in the treatment of class Il furcation defects: a ran-
domized controlled clinical trial[J]. J Periodontol, 2013, 84(3): 307
-315.

Cantley MD, Bartold PM, Fairlie DP, et al. Histone deacetylase in-
hibitors as suppressors of bone destruction in inflammatory diseas-
es[J]. J Pharm Pharmacol, 2012, 64(6): 763-774.

Kim HN, Ha H, Lee JH, et al. Trichostatin A inhibits osteoclasto-
genesis and bone resorption by suppressing the induction of c¢-Fos
by RANKL[J]. Eur J Pharmacol, 2009, 623(1): 22-29.

Oates T, Graves D, Cochran D. Clinical, radiographic and bio-

[47]

[48]

[49]

[50]

chemical assessment of IL-1/TNF-a antagonist inhibition of bone
loss in experimental periodontitis[J]. J Clin Periodontol, 2002, 29
(2): 137-143.
Garlet G, Cardoso C, Campanelli A, et al. The dual role of p55 tu-
mour necrosis factor-a receptor in Actinobacillus actinomycetem-
comitans -induced experimental periodontitis: host protection and
tissue destruction[J]. Clin Exp Immunol, 2007, 147(1): 128-138.
Chang PC, Tsai SC, Chong LY, et al. N-Phenacylthiazolium bro-
mide inhibits the advanced glycation end product(age)--age recep-
tor axis to modulate experimental periodontitis in rats[J]. J Peri-
odontol, 2014, 85(7): €268-€276.
Scarel-Caminaga RM, Cera FF, Pigossi SC, et al. Inducible nitric
oxide synthase polymorphisms and nitric oxide levels in individu-
als with chronic periodontitis[J]. Int ] Mol Sci, 2017, 18(6): 1-11.
Adachi K, Miyajima SI, Nakamura N, et al. Role of poly(ADP-ri-
bose) polymerase activation in the pathogenesis of periodontitis in
diabetes[J]. J Clin Periodontol, 2017, 44(10): 971-980.

(445 oKW, BHRRE)

(AREERRPRIFE

- g -

Wik =(FBERRSIMF

CO B B IR ) iR 58 T 2019 4F 8 A Y E9% 2 (F F e R 51 ) (Index Copernicus , 1C) % 3 (B4, 38 70 € T 0 9% B I8 )

PL80.12 431 e A3 A 3 0 A7, # E st o R IR ). 30 R A AR 1)t 36 1R O R A I R RS ) L WHO P RS- b X [
2225 (WPRIM) i St CH T TSR BUCHE R ) (DOAD) B4 PEISGSR 2 )5, T — R Bk I B 25 44 Bl R U R o B2 (FF AR R 51D 2
i Medical Science International ( B Pr & %) @75 9 E PR AR R 50, & DI % (R 2N 500 & | R Se: W H Ak

2 A

AR F BRI AR R TT





