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Title: Root Conditioning and Agents Effect in Regeneration of Periodontal Tissue
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Address: Dept. of Periodontics. Tehran University of Medical Sciences.

Abstract: Periodontitis affected root surfaces are hypermineralized and contaminated with cytotoxic and
other biologically active substances.

The instrumented surface will inervitably be coverd by a smear layer following root planing with or without
flap.

Smear layer is resistant to saline rinsing, but may be removed with agents such as acids {e.g.citric acid),
tetracyclines, EDTA, and laser.

Low pH aqueous solutions such as citric acid have been used in surgical pericdontal therapy mainly for
two reasons, It dissolves smear layer after a relatively short exposure time and it has been claimed to
selectively remove root surface associated mineral exposing collagen to varying degrees. A root surface
coated with collagen appears to be a preferred surface for fibroblast attachment, a cellular event fundamental
to successful periodontal wound healing.

Several studies indicate the potential of tetracycline (TTE-HCL) in pericdontal regeneration. Its acidic pk
suggest that it can be used as a demineralization agent and removing the smear layer and exposing collagen
matrix of the dentin.

Chalating agent (EDTA) working at neutral pH appears preferable with respect to preserving the integrity
of exposed collagen fibers, early colonization, and wound healing. In addition. etching at neutral pH has been
reported preserve adjacent tissue- vitality, while etching at low pH necrotizes the flap and adjacent
periodontium.

Clinical and subclinical studies have demonstrated laser waves can remove calculus and bacterial plaque
and pocket epithelium and strile the root surface and can expose the dentin collagen and dentinal tublules,
and leads to pronounce reducing of probing depth around teeth diseased with periodontitis.

Key Words: Smear Layer-Root Conditioning - Tetracycline Hydrochioride EDTA - Citric Acid - Laser.

K]oumal of dentistry Tehran University of Medical Sciences (Vol.: 12, N.3&4, 2000) )

Yy


https://jdm.tums.ac.ir/article-1-547-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-14 ]

APVA Jla Fa¥ s lab VY 095 Ol Slops (it Oleas g K pale oRikils (Kdjalass aloes

o_us.g

(S 59lom Jelge 5 SomnSel g dlgo U g it 03l e yand il 1 2 Mo 3131 (slaghaid (slandsy ) b
| odandgr o] arY Jawwgi gladda , robuw «odB (900 b ol e Root Planing (RP) JUds 4. loss o34)1 5 Jlad |
(S yiniw Somnl ) ipil (y52  Aolg e dliwg dey Ylasial g 1039y g0d w3 ol b guiiinndd U 45 Aiguds oo
A s o L8 434 o (EDTA) Ethylene Diamin Tetraacetic Acid da yplSuw! o5
#5193 kg y o0 518 & JUS293 2 (sl 53 9 {0 i ! Jio) M 0l H (51,15 & ldglone (S 55k
b T ol B 3gu o wiliBes (55T e dn (33T s (3L 5 Ay dS SIS o Cila o 1, iy, b 3 (5 lado
G292 33 ) o 5 &8 Sl (glosgg Ol g Cal i CuwMug pand JUaSl (6 iunl 39281 5 WS (gDl &5 (glendiy

OIS LS Lo 8005 1L 5 5 guous] d.;_'&’ am)laxgawo}_ﬁll_,.;ﬁb J»L:‘:,iy\::d._:o._._.ls._.,..uf).b & pH Yoo

it ey dadgl SIS LSUES g oy 3UST ol B 0 )5 b e e 4o U pHE po (EDTA) ouiisds Jolge ipU&
Ol PH 51,5 by fluwl b gglone bl Ol dadon gl Ju5 pHL S 00 ()35 0gMe s 5yt Jolas
Dy e 39550 y5line ouiidg) it 5 I

1y 81 poali sl 5 JU i1 S Yy 0y sisansd 05 5u) ol S sl 03 45 yaduan (S8 1,1y g ScrialS Ll
dwwwwbgmwub)&bu&bdhbey5.\.J)y.wfli,chu)W9J.’)mH)w)c.hw9.u)laf
ilodgr Cuing y do Wine a5 g olpitads Blbl 4o 3900 Sy Gos 50
B oo )38 Cams 3 150 YU 53 000 8D Jelge yoles allde o 5o
238 — G awdsnl — 514155 youd S 55 — Al 5 (5055 il — e 0¥ Lo g wads

(VFYA Jlw oY 0,lowi 3 Y 8,95} o3l (Sle ;8 o uilagy Sloid g (SWb 1 pole o8NS (Sl 3slads aloxo

(JU5393 3 (sl ylom 4 Mo (glady ) sl Jobo )2 o5 doulo
D45 dg g rle g lowe 3 JU S e ufa}ﬂ S5 s> Gl oiuie S Root Conditioning (RC)

Jolo 0,05 S (sl psh gy 4 Mo o Jla) 4 (i el acdy s 0 (5 loedlil
5 mwlfdruw sl }J g ol o*“fsi'sm L‘bdﬁfb a0 oMy b jid 5 20 (giipen C8L (sl

df_mlb oL LgleJUa.a uJo &9 ul)li».m 5 Polson SESRERA S 5edgimat 5 S el Sl ilalllae

Yy


https://jdm.tums.ac.ir/article-1-547-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-14 ]

Jasa8 sy 4383

JWags 5 sWBL Ogamli ) g 0T 33 H35e Julse 5 Root Conditioning

a8 Canl | Sloid L a8l ‘s Loose Sl Y S
b i B) il axil Jlasl gle &y pSore L ol
&Pl aees BB polie iy pudoss Instrumentation
(smdge by 5 WS o sy SWhaal I 56 5l
4 095 g Gl b Zle 025l (ol dlge ysd sy
il s b 9 A (335 09l ey 500 Cojlee
Py ol jl e slacutopn

4 ;51 a8 0105 o a0 (590 e 4 a2y
Jtags s (slaglep iz o yiane RP 5 (68>
42 (g S (Gloyd iy pada g Jigd oo iguce
OPSS doST g (slady oo ()5 juaT 1 2B (e
Cgelyisy oy 4eiY o (2o (sl Jougi g ol lows
ay by ol 1 Gz «onl (Regeneration)
sladlopd 4 5L oyl iy sl calin gl ) gobaus
b e (Root Conditioning "RC" alex jl) (6,5
RP 5 (pSepe (9 2led 4 RC S cul S3 e pjY
o S lows 3 ims (sl ialiil L5 0185 g il
(V)ag500 RC Sl

jlestazl LRC aSsby Lis YAAY Jlw y> Pashley
Cwioped 985 g0 gle GIMT SUI a5 (bys g (2le
Shpoly cod i ps famd oo )M juad Sl BU pl 4
4 3 (e 5 995 00 b gle B0 4y (ol Wly; S
S yalee 5 g ale a8 D o fuate oyiUS LI
ol (A8 e syl poali ol (S
ol Sy (53l il s gl JS] e
LIE sl jl g 39 o diers 2y Jlail 53 5 5
oS e Jlailondy cales 2 3l Jos 4 (65l
(Constructive) 555 s glagley Jool Bu s
.)._\Jg.:.‘u &939 4 Canw] LJLJJBJ){

(VAAY JLw ) 9 oS g Polson oais a4y

3 oy cdgd Transplant (ol cladids ) doulis
Al 53] e 3929 4 dipen bl Jlasl b sl L]
Long (s)lexs 4 Moo s b albay) 5)90 3 45
13 433,50 oamlie Junctional Epithelium (LJE)
o) U dgad had (odaw a1y Mie ady) glaw 1
g il o sho s iy oo (So5edn
(New yaa Jlasly syl ag g 4y dipe n caly
()25 ol Attachment)

RP 5 (g pe%e > JWidg n slasleps oy il
9QFMJCJ°”51P)?‘9“S>{{.J'°'°93 u.g‘]u_‘odfw‘
oS Slows jl o 9 39 o0 B (g jlans 4y Mo 4l
8 bog S jl ol (gbipnSsr 5 (5 plons 02520 5
Gl oy 35 g 5 zad Ceodw b g Conl aid\F
20,5 0

HiswIp gg._’_ Ya4asr JLw 19 (89 ul)&o.lb 9 Blomlof
Ly ale @ 0a RP g ¢80y (gl gshaw (59,
ali g s Ll s plocsl o lew i dlgo ) oalinud
2 4S5 olacaug o )} g 4 wiledd RP oS ¢lo
ELL aS o0 039y Dileotzal Pl‘) 4 U._»).u.s Ao Sy

Ol el § (gl 50 g Gl 0350 g5ee ) 005 RP
{F)cal oLy |y prghaw
O 35 cely low b zle Instrumentation
2 anly G0 41 48 290 0 ol 0jllyiie 1S5 Lo
s S sy i dyan 9350 i 3 4005
Ay ke (59) 2 (9 pSe VBT Cualid 4 gl
Hod ey g 35 on prewl @Yl a0 o8 A o0 JS
Bl cnm 3 (Sajed (Bl Y ppl oS s e
cdly c¥lasl (gg) 5 ol (slady sl 5 JUoog:
b 45 390 il @ile 5 )N85 e il saiion
ki s ol Y (Vhed Bio b gy slile

YE


https://jdm.tums.ac.ir/article-1-547-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-14 ]

\‘"VA;JLM“?,‘" B)La.n:.r\“ 6399

O (Flapd (il Slass g ( Sy pols olZkils S il ass aloes

Cager Wilyi o Jolye 0l B3390 e 5 S
alo 1t onlimwl JUdg y (slaed ey Jy5S
el (Slatandlyg b 0S5 5 s o) 5l

Al e lypil S goaly JWides

(GTR) Guided Tissue Regeneration (1 & glas
RC 4

L g (oo 0abCgbin (gl (slixe 4y GTR
o=l 4l e (GBR) olyscunl sadiculin il
2 Uy ke BB J5d5 SlS (slate | pgliie
odlitul lud adyy rhaws g digen Sl Lo 32 1B
Sla s S o) pleca ] canlae Ly G 25
i Gidie sla Jolow g 4y b Jobo 0 JUB
A5y g g less Al 48 5e 03k ol l Jtag s LelK)
o 50l s S
Dged dblgs oal 8l a0

S oad o poiS (ghisS arly adyy b RC
ol 4 S gaien <l b Jshe () B5ko 5 Jiled
Ogeilyidoyy 3 0y 3 45 (olge g Jelys 9 33,5 03938]
S 450 patee (RES (gaien Ly sla Jslw
Ol i (o 0y (509 9 LoDy (5559 yred
Jhail (gl e o 7 ol s g 239 00 oalol grglans
ay a8ly 53193,5 o]y Ay b 5 a8l g dian L oy
aly ady) gdaw g (gdined S8l oy JLasl RC ey
JSat) 2l (sl S S o e SIS
Ailed (B pg:li ol ol Joleo

&Y Bs 355950
Jbs as 1 Jting p slagleys po gl jl eslaiwl

i i sohay 45 B cplgl sl 03g) ke iy
;> Register g0 skt wl JUsdgr s (slaile)s 50 dpd

Yo

Sl Sa9p8 b S Al phaw &1 0 ped JLa)
s RC aliwg @y o8 ol aipon cdb oo Jlasl
71255 e o) s Jui s it i
(5370 4 29 oo Ay ) grhaw i el RC S jha
5 OwiSg b 9 Crpd S (Sl Jale Ol o8
2 Jolgs ol 48 3505 o g 3 39250 Sy (sl jgiS 8
A3 (gl (A e )i L3,

Jbo 53} (g9 oh&en ¢ Nishimura Clagss s.bs
S ey 4 s 3375 05 liges (VAT
553,50 215 o e 3 oDl S e
Olows Cedlad 5t a8 il 4y S Ug08 Codled ol an
(oo sl )5 05 o cogusy Ay o Wil (b
3l dlge 45398 0 sl gl 5 Hoe low (595 2
ol an L8 g 390 gy ncandyg pud o leonsds
03l yed VWza! .asbs S otz S8 UgaS Caddlad
oo G sl saoxa o ST ey 13,
{3)02,55

3 (oo o G5 85 Sl gy 55elS e
)l g py sl j mae i 3 BaJoles (S BgaS sl
el Jayagal 1y 55631V g IS s s
¢ e 30zl (1153,5 on sl ) i
Caodyg prd slaJslw S @ln ady) pedaw (g
(V3500 w35 oo 2 JUag LIS

a8 L (g Gl sleJsSge Ay (gbaygiS
35 o i 9 digdso 255 Gaile 42U (gl Job by
a3 2y |y bl ol g 10535 0 il )
L) udge 51 ladd g Wigd ol g 3)ly o5 ©8)5
g et CéLy gl Jolow & jprlee sy slm)eS B
oSyl el gl g aatSa g (i aidls g iS5
by i Ly SL8 ) 1038 o oot |y (ol )5
3 oSl e s 1 JLy slo Jo gl 5L


https://jdm.tums.ac.ir/article-1-547-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-14 ]

lasas iy 255

JW53g0 1 sl Ogamtyi i3 g 0T 13 Y350 Jalsze o Root Conditioning

(Y V)33 S du e ], L]

o,b;> Schallhorn g McClain lawsi Y8AY Jlw )
{¥¥)ss adllas GTR st ilj#l 3 RC il

9 u_{_._._..]fui)ﬂ «©59 ul)tm 9Jeong YAAY JLUJ JE
Sy Aol boglsa g cpdSel i J5 (S0 g s
JBiags g o et slasleyy o 1y alSulys g
9y = Trombelli JLuw pon j3 g (Y9)053,8 oy
33 O0riS3g 18 g i paed elagas g GTR g RC I oS5
1320 Lo j39 (YF)ob plosil  Sldlbae 4 fuloi le o
oty Syt Sglite gl Jlgyiul g loalale I
3985 300 Douillard g Hennequin Jlo craek 53,5
{Y0)23)S gy p sy b 3 1y S s g

3 eolawl (g5 o hlSen g Blomlof Y458 JLw
015D g 5 u])jl cle @ I) o=l pH L o.Ll.'..f@:_] J“’iﬁ”g
rt gladllae 5 05,575 Slibol JUag ) grgmd 595
plodl b 00ui87] Jole S lgis 4 EDTA 5 (59,
(F)aisls

RC , 31V Jlow » (g9 ohlSen ¢ Shapiro
Pl (ugin Dby g9y 2 ]y oulSwl s
V8% JLu o o5 Lelee (o5 51L(YP)5,8 Lwyp
sz St s plool ldlae sl 3450 3 RC (lgie
sl g cpgly3sy Sl gl g e g 00
. (YY)asb o

e S e R B
axdl il s 4 SlSG 15 940 87> Conditioning
ool 03l ) s JlailBaes s ST o ol

RC Lol ge

4 09yl & lalge g dlgo gy ar Cenn ol
w39y 0 )5 ¢ g8 350 0455 Conditon ylgie

| (VY )os VAVY L

sl J3aYs JLw ;> Burdick 4 Register
(V) )5 ooletw] caliss glapH > cilises

L S g dol 51VAYY JLo 1> Froum g Stahi
VaAAe e o (g9 olSe—n g Bayko 5 (VY)pH=)
(V)55 )5 eoliswl adly

1y <yt sl JU 58 51 $1VRAY Lo p3 Doly
Caiiog g 41 Mo ady) b (9)Se S 555 2
LV o

g 03 dlyiees zle VAAY L )5 Fredrick 4 Polson
|y ojallyines le Chlol 53 Lo ol goond sl YY1
.(\a).\Ja)SomL&A

5 Smith ¢ Y4Ad Jlaw 13 (g9 o)) 1Ses g Callesse
LIVAF)6,5 oslazl 0185 yand

VA w3 g9 ol)Se—n g Terranova
{VA)Ls S

9 oSl VAR Jlo o (g9 ) g Bal
(VA)233)5 ooy a5 S5 59y 1y S yirgundond

Oloms LS5V Jlo j0 (g9 o) 1en g Alger
JLos 40 1y (Reattachment) sazxs Juasl g i
3 (elSaly b 4 o pmaieliged
AV )l ol

slidg, VA/Y JLw 3 (59 e g Labahn
g Sy Sl 30,8 gl slailej g il o
Dropping 3 Jl=3 Burnishing 39, 93 j Jlw (reen
il Sg yiSI eogSang Ko alinsg 4y g 03kt Jlad oo

Y7


https://jdm.tums.ac.ir/article-1-547-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-14 ]

\T’W\Ji.mzf'g\" b)LAjJ\Y 5)93

UI)‘F_ ts‘;L°)" ‘gg:-j‘l-L{-g Sbeas 9 Ls'<":")'l f:g.l.l: o251 s Lf('i'}#';l"'“";') aloea

o o jullyiced ey paanlS'Chelating foe y oS
Sl 5 L8 o Sl s 109 4

S RC iy olSiw S h 5 oplSwgiale

g A ally)y g 4y LoDy g (00859 yud

bl sl sl ©prlie ot 13 5 e U]

S Jos ol 5 33y9) s @ Cunilos iy rhaw
oS alosh 1P )l (6 )ps (s pel il fan Jlas]
g sk Slodl g yldy Ko g5y olSemlys Il
S 4 faw] o ol Cidallawy e Sl leis
rge Ddo (SVsb )3 e 4l 5 o0
RP 5 (6 puSopn bt oSigar 5l 51095 00 920
oy Voaxs gy oyl Lab 15,15 |y RP aylina il

9y Sslame Sl e @ Sl onltul 36 o

ool yr0pde gl Jilods g Wil g U5
i Wy tal S 4B 30 JlogySoon Bl 5 Syl
- Sl g

oSl 5 Sdsg g T Ml el

Dgi Gudindd 0155y oy y Cax Syl

5l i 48 adol odow Jdod GaRixe (§adizns
Jolore (S5 Connds g il o Sl Sl i3
SALOUV USSRV PR CPC S STV AL S FITH N e
P 9390 00 JSob 5 S JSUET 3 180 g
g oS e ).L_:‘-b el ass )b ‘_i_._j‘log_}s'l‘_s;ﬂ
g o bl cledosdl uSe ials

39 08 e CpaanSeigail Bla 5k 1 Sl
g A5, o Sy |y o slbCanugio ¢ S gi gl
C A 5] s Kg ped e i o yse (gl S g

YY

))_,J 3 ..\.a.tl) LSL&:)}:S[B FEDTA c‘_).n.ast).\.d ¢ -,'.:li'.’..,l)_';_‘;
I N TRPATE R PR CRT Y N ETE

(S g ] =)
Jsloo 48 ol&i ol RC olyo 5 sog03 ;]
o (59 4B ¥ B ¥ ke 4y pH=1 L o b gl
o8 308, ey sl g 0,5
(V)29 e (NS gl pd Jlaily (giloglow sty
9 Syl RC 31500 33 pidiioes (gl s il
a aniel asn g oo 5 4y Oglae Jpda Jlalsloyl
Drop b ¢ Burnish wid RC o5 gladyy pdaw 45 2l
o3 gl b Joloeo Uy ady) G 9 2950
S sy Sdine Cpudiona  glode a5 065 oo
g3yl Gl e8¢ cdly 4 ]y Coagulative (1 oy s
Sladosll oS g a0 a5 4 dam ] 4y S (5551
St 3] el Ll 1)) 3929 o] 4 s
clie an penl @Y Bl > S il b j Ul
caely Byl pH o) &S {YAS )b e o) ol PH
oy 45 355 a Bl 35252 (5o Jsbo 3,55
Sl Sllllan 13 Yool g 500l o Yo 43 ]y (53500
0355 i aedlp e d il 3 3Dl 51, 5]
b 0.5 0313 guitsind ] 4535 05,5 3 duwwl b 0y Condition
DAL 0103 55 Sut eBR o) 2 Sad g ]
V)]
Sl 5l oolazwl (g9 ol San § Wikesjo ,las 3.
Lt JoLS ey 4 st ol iy e 3 S0 s
ady) Julods (Jg 99 00 15395 luld )3 (gdipem S
¥+ )cenl 0391 oo i (slagunly ol @idhs 5l 5SSl

b oyl 35 -
wil o b PH (chb rplSeulys e Jolow


https://jdm.tums.ac.ir/article-1-547-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-14 ]

a8 iy y35

Ji91 1 UL Ogandyijs S 0F 55 4354 Julss 5 Root Conditioning

gl 50

Bl s plo] sl 5 Koo 555 2 85 Jllas
o3y od L olyas 1iSCg pand 1 odlin] a5 Canl 00l
3 9 pe Ay Jlssl il csls aly ) rdaus 358
o S5 sy il ol ] il S Yoz s
P el Sl ©palee 5l gpsSolr g Lacusdlyg
g gt g (5l Jos Flipny 4y K5y s e
JOURRCH | NSPRRCIN | o 7 O TV DUV S
RESTPRC APCRM ] IRTRERY WS E AP ST
sy 4 RC 9 GTR ploja b olpas (43539 5uad )18 51
e S tpuol olyai 4 (5S39008 b g Sl
[FENTAN) 33, i liS slias

Ethylene Diamin Tetracetic Acid (EDTA) -¥
pH L, Conditioning Jelgs ;1 esliiul a8 Lol 51
&l In-Vivo ¢ In-Vitro 8] Gldlla o 3 ol
o anb Bhbl o p graws g9y 1 039,55
Jrolye Ceomw dan lEdm T al 03l L5 )y oyl
WS o ol b i 5 pH p> 4 S Conditioning
39 4§ cuol glodl o EDTA .J_J]oa)_f ng..fu.e‘_>
S a0 o Joba (sl g (b €S slafarone
)‘! ly coiS Lo s Cowl ;a8 oole 0l b 8345 03

S g 5] analS

i |y a4l ) pdow yeaw] 4 RP L ol e EDTA
kel go oS IS gl yusd g S 0

4 ol asuie gewe (g In-Vivo Silddllas )
cus> EDTA U Conditioning lawss o sloe] prdaw
sRP L aletd 4 RP jl Foasbio sl JU39 2 290
S byl Uy S ipodswl Uy 9,5 Condition
(5059 s 31 ol yablac  09Me [y 5 ¥ Iy 0
s 5 lo oo (53l 03,95 Cawd 5308 oy o]

Jbaie alyy g gle 4 gl ol elSauly T (ondge
b Jlad joba el YA e 4y JBlas g 3945 0
olsice a0 gle Cal (Son culplis 2500 S3] 4
OS5 wre )7 adsl i (b > 505 Jos (oarie
S5edst Hig) 2 45 S o Sl ol 1 Al g JUud yolas
Lo cdly Jlaslan e g3 451 od 5 250
zals )b In-Vivo g (Suils Oldlae aen ail
Lo oyloys (g (Sl slapad b o a2 JiB
o8 ) LIS g J S (g Cannd Sl
(et sl gy o 4 glisd aiej ol
05U Joloo jl ryadSianly5 bawgs 4y ) Conditioning
3 9 e Ol 2 IS5 ClSeul palls 35
5 OelSmgiale alSeulyi s slaslay 5 Ln/j
oala il L).AJS\A.—MJI)LJ L;Lh)...d jray QJSu.uJU_wS'D
bolse o J5 #1V3F Jlw 0 (g9 o)) Sen g Jeong
s 2yt sledle)d Sy Spul g CpadSl
33 b UJ}Lla.a @bs.ﬁ.};obulul (_JL.:.)}:).{ LJ!)L“" LS')’.
(V¥ )aingas 58155 (SuialS oot L 292

CrSg yd =Y
S50 s L odimer (g eSS Sy
5 IS e alatiyy 4 Cumd (698 o 9 YU
Copgmee d LoDy ) 50555 ol - Cansl 1 yed
Aigads Cdly S yile g LMy uod oedauw )3 9 Joboa
oMy b oler 5 995 g0 Sl Jolonell Cojge0 4y
o ey pedans 4y Jlat] g Uns g prsd S o
sl Jlaait g )Ll alaly (835518 331> gl
w5 oy SO 0 W Jsbs S i sl 5 Sl

YA


https://jdm.tums.ac.ir/article-1-547-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-14 ]

‘Y‘VA .JLufgr n)l.g..::\f 0)3.1

Ol Plags i tdlag Olads 5 (S pole s8I i juilass aloo

28 oanliia (g5 oo ]y S35 g0 a5 capml |
CGF-IGF-EGF-FGFb -TGFf8, sla,q S5
(o aSlsyoch (il 59 BMP7 3 PDGE

Syl 51 Jiag r lelS

Sy (59) j SiSlige S 5| PDGF
)k it g 3)ls In-Vitro 3 Jbag o LK
Dbl Mgy s 2S5 59y )y Loy LS Luge )
oDl S5 g Cage PDGE Tl tmo o
S 3 Slyil (G pae 7 Cax GTR L (o3 5
YY)l 0 0alizul

a S Cowl (glosle COF fylaw jl 3idie adsy 5818
535157 (o) (Saasdli e 53y Sefyian Sy
2y g & patee COF a8 ol oy slpauiiy 0 (glasd o
sslone (slodlordluw )3 392go Loyl sl Jolus
o 47 o) o ey g 1350 s |y gle nS o
Sgas oo InawMygliomw

ialiil ] o3l od il puSe Lo PDGF
D9 o gl LSS sl el g and o

55, e Jlace |y CandSytl act sla ol TGS,

SS9 995 o A5 s Dygiivn] dlsusg 4y IGFI
5 plot o Jolo cpspuliiidsyy (Ll aliw ) oz
PIGFL 5,8 43038 g0 S35 T ggb (S Jomigen
gled o Cog 1) Jistiow BeS )5 s ady) pdaw
s oo S ey S JWiogs y ooyl ) IGFY
Wl 035 Ju ey lgsetd

TGES; odlyls 4 aiumnly  Jlosdle a5 | BMP
S ok jolad 9 © p2loee (glyiids g9y 2 45 Sl
2 BMP alie cledsSdse o)ls 51 Slosainl 5l yin
Iy In-Vivo p zle | g pue s oS wilodd il zle
{TV)ALS o Ca gl

(59 iy (SlopgiSLE S (SlS gy oy

¥4

2 AYVUS g onl 290 0 lais 55 ShbI Loy, 5
s U5US (gl posd (YA)aLs Lo oo 535 oo 5 59,
Sy 8 e (gm0 d (sled Y EDTA gy odd
{F) st pll  lows 2 glaw

EDTAL oy 0.39” Oboas LBl (bl ol rucue
Oloe (Hebaw Y 1 095 o ity s Jpas sl
L Salse Jilwg b 9,5 Condition j i oagJ_!
(VA9 ails

Sy Gl gt -0
(Growth and Differntiation Factors - GDFs)

o3 (S felsm slaalanly I glatws Jels o]
S5l (b (55 Lol ey 0alal 5 Sy 0
Oyl g1 3 Gl i1 laedj ey o gl s
I oot o oS ilo jiiw g jaled ¢ oS geS ¢ Jolu
iy oS5 g skl iy 5y 1 56 Gajb
Ak e (g

5 gzl 3> &8 ulaT g 2y (gla)giSB I o lnaiges
o o5 3L, gt o 3 (sl o
TGF « , # CGF-1GF,L,II-EGFua,b-VEGF
Mgl (igep9 a dlunly 289y -PDGF-FGF
Oleiwl Sjstye o (slantSyy—y o (PTHIP)
3k s (BMP1-12)

35y slaygiS LS g ad g My cullid i1 5
4y 339 oo by EGF g TGF B1-PDGF ka5 oisie
Sl o IGF 5l one muie bowdly (139551 0sMe
s ) (glo Sl el (6)%0 arie 5 ojlog S
13 Y9 s <ogux_o TGEB; y TGFug PDGF
0y oS ) 50l SELE 35 plows 5 (3
&SBMP 35 5516 PDGE-TGEB, - IGF LII 155


https://jdm.tums.ac.ir/article-1-547-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-14 ]

lasas caiy 3 553

JUisgs 1 5Ll Ggawl i3y g 0T 3 ,35a Julse 3 Root Conditioning

s oty 5 i 595 5 5| o sl 3 21
osiS oo 4t Wgloo cnl @0 1 0y 59 2y o 4

(Dropping) Jlé . ilSe —call

(Burnishing) Jlé 5 )b 4 it —o

» 1y oas gLl Joloo 4y antiel g Jol g, 52
g wbisent ) 4ty 488 2o jldm feamd on )18 4l
o3 on iands (5ol jud pywo b ol U] ) b

5 Ay b (055 (i Aoy @ p9d g
ooy LiB o iy s 31 4 [y RC slge jlid Jlos!

asY <ubld o ,0 Burnishing by duw) oo 3 4
s cgrlidlyiaed (e WS s Jos i prowe]
Clalé g g cady) gl oy ollyne Clian 4 by
50 jledliiul slej Code g S Conditioning  Jele

Kot RC Joce S5 355 ol ol J oS b

.(Y)J)IJ
S5 9l greasa sladists

G RC Joolgs i 485 505 M8 o8 jgbo o
& b Caa )3 &S 0535 o ddly) e 3 Sl
L gdipen Cdly SV L Syl et ady)
pacl 4N o el Jolgs ol 5l oalizal Al
SlaaSgll g b oS5 (gl 55 ey s )3 29250
adyy b (o T g9 IS 100 jopuST eady) b
Jlail & pprle g oS Tgad Jugond sl ogs- 453955 00
2 Wy b 035 oo JUidg 0 jlo sl (sbo Jsb
Lol g 255 e 4y Glow 04 oS T (SIS Ll
. VR PRV PFRTRCS
5 le b usd b Gls el gle RC
S le (b jgnSh g Jygs il (i ol
il o pSela ey e die) 9 25000 gle P
b Jslor Copplis Jos 5 poali ol (JSoul ©p2lee

4 Miro jlon YA (g5 s PDGFAGF-I alug & L
a8 550 Slillas 5 (YWhgy 58 09,51 duylie
a3l 39ty U olpes i o3lizl BMP-2 g BMP-3
{TY)0,5 odmliie a3 jbSSl ilgmeiul

g e Ay (slygiSUE g9y o Ao
b g, 0 03wl 35 GTR (glabils ol pasn 1 eS8 o]
235 sy figmslyisy 3 el (S5 A

3=

rolaw (3,5 Condition j> Jeexs jeka j5d 4edl
zloel Sl 5 Sladlles j3 Lol g o )US a4y (glaiiy )
JWds 50 oSy PNAYAG ogat )i 055 b
oS ey )i andl oS oud ond (glasy s slaw
i sl b aliby g 4l 2 53 odppe S
sty g 29 e B pranl 4N oMo 4y 355 oo
) adyy b (e dlge rioman 1333)5 oo b 2o
S o o oanlie Ly sl (FO)gd o
lasily sy Nd YAG axssl il jl Ly JW3g2 0
233 55 5 Slaj Glime LRl L &5 2905 i 2l
ol b o Ll (clady) sl 4y astio Jlois
Ol a8 05l g2 53 53 5l S0 (65 ade b
A ey Ll CDJ awls

RC Sdiae slgiig,
sldley PRC Juslss 5 slgo 1 lgi g0 (S 5k
slagloyd )3 0,8 oolitul JUidgs s (>l pf g
eSh Job S p L) dgloe ol (g5 o0 (2 o
B westlo B J3b b Cpgo b 9 0)5 52)P


https://jdm.tums.ac.ir/article-1-547-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-14 ]

YYVA Jlo E5¥ o,ladi VY 093

Ol (loyd rdblag Slads g sy pole ol8dils | Kibisuilads aloxa

b opdia s 5l (Sl Candlyg b 0y (Sl
bws s I ggs 38 0l jaunST b a8 cunl  oudas
| (F+)3tb o el el

RC saonls ol il

93 do JWog o sleileys W RC alse jloslazawl
ol iy Sl

5 s 0395 LS 5l g o5 JUidgs sl 0 )
3y30 0dlo 4y 4] 4y iy ) pxdaw Instrumentation
alle s ad s axbow (59, ) 5l

‘\SL?IP ).__..9 LgLQJLo).) 33 men UJ! )I oalaiwl =Y
!)).L.'LJD”_& ools RP 9 Lg).in)s- )I o [N (_'):'-l)'j
w3 g0 518 Loy <5 3D

ot Joli 45 Sl lypai L 14 RC
«Siatgpg P (e oSy ghaw «Siagp
AR 90 (Wl g0 S eSaialy el g o Joos
RC 5 Gsitine li8zce 1151l 0dgr calises - lilioee
4 S P (532 59> LSy Gl Sals el
(V¥ g go J oS 3 i e

Ky ys Gos LablS 3, RC Yl izl gloas
sl 4 RP b duslie )3 (Saiu Glie Shaliél
GhS 558 09,5 4 S 03B RC 09)5 10 ]y Sy
9055 bl borye (ials ol g lade a8 ailes S
Ole lalidl aq beiyo (g)hie 5 o)le Wl

ladtlae 13349Y Lo 1o g5 )y 18en g Trombelli
5 GTR oot &y 1elSalyis LyRC 451 gy g
Gos LS @ Llod leyd 53 000309y oy yrad
(V¥ 555 a8 39 | St

VARY JLw j3 (g9 osen g Jeong )y aub

A

597 2 03Alyiaed gle 99,5 o Jling) oy Ly
5 20 (e 3 e Sl o (glm ol
{TYXEAY X255 so0s 5o slowsn sl sl

S £95 93 VAAY L 13 (69 LS g Frank
a3l Syt 1487 sladigel 1y gaon 8l
le 4 S gl g4 503535 sabliio idg 03,5
Jhasl alewg a4 45 39 0 dlool o SIS 90
045 ey e (gla IS 4 0l e rle (gl IS
P3d E Sk g1 0dal Cawd & Mg pid hawgs
0935k dulie )3 (S joboy 391 ohyass yloww Silisu L
ooy 3 331 045 03liil dgul ) o5 loaigad 5 IS
(YAl 0392 yiagllaa

o Jlisg el (sl sl Jasl © 2 laa
il (S 1S 0y (JUg S Can o bl
Pl al Cpalee wlo 05l 2l prhaw 4y (gaipen
D g0

sy — —b YAAY JL_u ;3 Proye 4 Polson
si38y 8 a0t 0d RC (gladyy golaw S Selyiunn
Ot Jladl JUid oy 4y o 4 S S Sl
dohe 0 ale oo 5055 Olys 0500 g
s pmd A8l Sl )3 el w29 a4yl
g b o JShT (JLB ol ady b aSed ol 550 0
g At Sl Eoly g LSS (gl (gt Suo B
(TS, o 3l

ol Caca 4y waw > RC ale 555 )51
st oy chp Jlail sledeee aliél 551,35 gy
ojllyie ptn 48 plaaly) golaw 3 Cuwl godais
955 050k g ol oy Vlatn] lydoce ) i
csladoen aloa 1 1slod o SaS gl 53903 jomST 42 ]
oo ) (nTopsSell S zle a (SS9 s Jlal
b Gl


https://jdm.tums.ac.ir/article-1-547-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-14 ]

lasas ey 350

Jses 1 5ledl Ogaadyiy S 07 93,354 Julse 3 Root Conditioning

Sy il 5 52539 peab pl ool Jy 3,15 iy
) il sy Jlasl 3 ames BB U

L RC Jous Lt oo 4 EDTA il ahaly 5
5 iy In-Vivo Sladlle o el p5Y @ o ploc]
38 plod]

Cgelysy 3 by (gl )i (S5l Sl ()
i3y 5 )18 e e dogi 3j50 (L) Olie 4 (P
w3 40 (gl sl cilizeo (35 Slmllal o) p Sl
597 225 b ysS cpl jhosliil s 53 solone acBlg
iy s Glew g Sl JoSuis o (SYob
' A, o JaSuid 1y il ld i

1t SeinlS Sllkae Jols RC Jolge o] ol
5518 o3lital oy oty b el gt 55,
23,5 xkad JUidgs g cigansly St 25

gk LPRT

w20 5 g (ouolis Lo 580 WS Dl 5l 0L 5o
by il dlie oyl (9d5 50 &5 (gaasto s
' Lo 1y S5 JleS idges

Cd eidgs 00y RC a8 hlews S wSo] il
sty JB OB (2339 oA RC o5 1S 09)5 ¢
oS (oaldh 3 5lsl yekes Symie (slaaly ax (ST failas
(V¥ )y adl L ials aidgs 00 RC
(§ S

5 s JWags s Reconstructive (glygglsys 5
saxiSojll e Jolys I g5 om iy b cilody >
§ Sl Glodspad jl Jolo ol Y Bl Cax
o Sl 4 Jlail g ey oy (SO
35 oalitul ylin (P uslyi]) Sl g jglone

(o 5 23 o RC ol g 8 S i
LS g ol Gl Sl it gl Sl
g5 03l RC o (pulSnlys 51 yioliél cas

3 UnopdSmlyi5 (51850550 9 JlorsSemisl il
S5 Sy je el iy 50 b 08 oy
g oo RC 5 SO iawdnl &y S

s | G 2l 4 eSSy et 0 S @

L Jladl s adl e 29250 4l 13 a8 sl

:c__:l.'.u

1- Carranza FA, Newman MG. Clinical Periodontology. 8th ed. Philadelphia: WB Saunders; 1996.
2- Trombelli L, Scabbia A, Zangari F, Griselli A, Wikesjo UM, Colura G. Effect of tetracycline HCL

'on periodontally-affected human root surfaces. J Periodontol 1995: 66(8): 683-691.

3- Polson AM, Proye MP. Effect of root surface alterations on periodontal healing. J Clin Periodontol

1982; 9: 441-454.

4- Blomlot JP, Blomlof LB, Lindskog SF. Smear removal and collagen exposure after non-surgical root

planning followed by etching with an EDTA gel preparation. J Periodontol 1996; 67(9): 841-5.

5- Noort RV, Northeast SE. The potential clinical consequences of instrumente dentine. Br J Dent

1986: 161: 437-442.

6- Gilbo D, Svore WC, Thayer KE, Drennon DG. Dentinal Smearig, An investigation of the

AY


https://jdm.tums.ac.ir/article-1-547-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-14 ]

LEVA Jlo Fo¥ o lad VY o390 Dbl ilesd il lods 5 (Kb pole al€aily KE5005 alos

phenomena. J Prosthet Dent 1980; 44: 310-316.

7- Hanes PJ, Polson AM. Cell and fiber attachment to demineralized cementum from normal root
surfaces. J Penodontol 1989; 60 188-197.

8- Pashley DH. Smear Layer: physiological consideration. J Oper Dent (Suppl) 1984; 3: 13-29.

9- Nishimura K, Hayashi M, Matsuda K, Shigeyama Y, Yamasaki A, Yamaoka A. The chemoattractive
potency of periodontal ligament, cementum and dentin for human gingival libroblasts. J Periodontal
Res 1989; 24(2): 146-148.

10- Nevins M, Becker W, Kornman K. Proceedings of the world workshop. In: Clinical Periodontics.
section VI, Princeton: Nj; 1989; July: 23-27.

11- Register AA. Bone and cementum induction by dentine demineralized insitu. J Periodontol 1973;
44: 49.

12- Register AA, Burdick FA. Accelerated attachment with cementogenesis o dentin demineralized
insitu I. Optimum Rang. J Periodontol 1975; 46: 646.

13- Stahi SS, Froum SJ. Human clinical and histologic repair responses {ollowing the use of citric acid
in periodontal therapy. J Periodontol 1977; 48: 261-266.

14- Doly C. Anti-bacterial of citric acid treatment of periodontology discased root surfaces in vitro. J
Clin Perio 1982; 9: 386-392.

15- Polson AM, Hoenes PJ. Cell and fiber responses to cementam form periodontitis atfected root
surfaces alter citric acid treatment. J Clin Periodontol 1989; 168: 489-497.

16- Catfesse RG, Holden MJ, Kon §, Nasjletic CE. The effect of citric acid and fibronectin application
on healing following surgical treatment of naturally occuring periodontal disease in beagle dogs. J Clin
Periodontol 1985; 12(7): 578-590.

17- Smith BA, Smith JS, Caffesse RG, Nasjleti CE, Lopatin DE, Kowalski CJ. Elfect of citric acid and
various concentrations of fibronection on healing following periodontal flap surgery indogs. J
Periodontol 1987; 50: 667-673.

18- Terranova VP, Franzetti LC, Hic S, Di Florio RM, Lyall RM, Wikesjo UM, Barker PJ,
Christersson LA, Genco RJ. A biochemical approach to periodontal regeneration: tetracycline
treatment of dentin promotes fibroblast adhesion and growth. J Periodontal Res 1986; 21(4): 330-337.
19- Bal B, Eren K, Balos K. Effects of various root surface treatment on initial clot formation: a
scanning electron microscope study. J Nihon Univ Sch Dent 1990; 32(4): 281-293.

20- Alger FA, Solt CW, Vuddhakanoks, Miles K. The histologic evaluation of new attachment in

Ay


https://jdm.tums.ac.ir/article-1-547-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-14 ]

lasas' e ;280 JUisgs 1 sladh Ogawl i)y cger 0T 53 i5e Julse 5 Root Conditioning

periodontally discased human roots treated with tetracycline-hydrochloride and f{ibronectin. 1
Periodotol 1990; 61(7): 447-435.

21- Labahn R, Fahrenbach WH, Clark SM, Lie T, Adams DF. Root dentin morphology alter dilferent
modes of citric acid and tetracycline hydrochlorid conditioning. J Periodontol 1992; 63(4): 303-309.
22- Mcclain PK, Schallhorn RG. Long-term assessment of combined osseous composite gralting, root
conditioning and guided tissue regeneration. Int J Periodontics Restorative Dent 1993; 13: 9-27.

23- Jeong Sn, Han SB, Lee SW. Mangusson 1. Effects of tertracycline-containing gel and a mixture of
tetracycline and citric acid-containing gel on non-surgical periodontal theraphy. J Periodontol 1994;
65(9): 840-847.

24- Trombelli L, Schincaglia G, Checchi L, Calura G. Combined guided tissue regeneration, root
conditioning, and fibrin- fibronection system application in the treatment ol gingival recession. A 15
case report. J Periodontol 1974; 65: 796-803.

25- Henrequin M, Douillard Y. Effects of citric acid trcatment on the Ca, P and Mg contents of
human dental roots. J Clin Periodontol 1995; 22(7): 550-557.

26- Shapira L, Houri Y, Barak V, Halabi A, Soskolne WA, Stabholz A. Human monocyte response to
cemontum extracts from periodontally diseased teeth: effect of conditionning with tetracycline. J
Periodontol 1996; 67(7): 682-687.

27- Board ol Trustees of American Academy of Periodontology. The potential role of growth and
differentiation factors in periodontal regeneration. J Periodontol 1996; 67(5): 545-553.

28- Blomlof J. Root cementum apearance in healthy monkeys and periodontitis- prone patients after
different etching modalites. J Clin Periodontol 1996; 23: 12-18.

29- Selvig JA, Bogle GC, Sigurdsson TJ, Wikesgjo UME. Does root surface conditioning with citric
acid delay healing. J Clin Periodontol 1996; 23: 119-127.

30- Wikesjo UM, Claffery N, Christersson LA, Franzetti LC, Genco RI, Terranova VP, Egelberg J.
Repair of periodontal furcation defects in beagle dogs following reconstructive surgery incluing root
surface demineralization with tetracycline hydrochloride and topical fibronectin application. J CLin
Periodontol 1988; 15(1): 73-80.

31- Wikesjo UME. A biochemical approach to periodontal regencration: tetracycline treatment
conditions dentine surfaces. J Periodontal Res 1986; 21: 322.

32- Seymour RA, Heasman PA, Tetracyclines in the management of periodontal disease. A Review.

Clin Periodotol 1995; 22: 22-35.

AL


https://jdm.tums.ac.ir/article-1-547-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-14 ]

VEVA Jlo F o o)Lk VY 090 O ey Al Ag Dlads 5 (Kiss pale slKils STd 5005 Alone

33- Tromelli L, Scabbia A, Scapoli Ch, Calura G. Clinical effect of tetracycline demineralization and
librin fibronectin sealing system application on healing response following tlap debridement surgery. J
Periodontol 1996; 67: 688-693.

34- Catlesse RG, Smith BA, Nasjleti CE, Lopatin DE. Cell proliferation after flap surgery, root
conditioning and fibronectin application. J Periodontol 1987; 58: 661-666.

35- Morloch BJ. The effect of Nd: Yag laser expose root surfaces when used as on adjunct to root
planing on invitro study. J Periodontol 1992; 63: 637-641.

36- Thomas A, Lalferty, Marlin E. Cher, Jonathan 1.. Gray. Comparative SEM study on the elfect of
acid etching with tetracycline HCL or citric acid on instrumented periodontally-involved human root
surfaces. J Periodontol 1993; 64(8): 689-693.

37- Urits MR. Bone histogenesis and morphogenesis in implant of demineralized enamel and dentine.
J Oral Surg 1971; 29: 88,

38- Frank RM, Donno GF, Cimasoni G. Cementogenesis and soll tissue attachment after citric acid
treatment in a human. J Periodontol 1983; 54: 389-402.

39- Polson AM, Proye MP. Fibrin Linkage: A precursor tor new attachment. J Periodontol 1983; 54
141-147.

40- Terranova VP, Odziemicc C. Repopulation ol dentin surfaces by periodontal ligament cells and

endothelial cells. Elfect of basic fibroblast growth factor. J Periodontol 1989; 60(6): 293-301.

AD


https://jdm.tums.ac.ir/article-1-547-en.html
http://www.tcpdf.org

