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Statement of Problem: The correlation between the activity of aspartate aminotransferase (AST) and
alkaline phosphatase (ALP) enzymes in gingival sulcular fluid (GCF) with inflammation and periodontal
attachment loss has been proved, however there are not adequate studies about dental implants.

Purpose: The aim of present study was to investigate the presence and activity level of AST & ALP and
their correlation with pocket depth (PD) and bleeding of peri-implant slcular fluid (PISF), and to evaluate
the possibility of using these assessments as a diagnostic index in oral implantology.

Material and Methods: In this study, 41 implants as test group and 41 contralateral teeth as control
group, in 21 patients were evaluated. At first visit, the general information about implants and the values
of poacket probing depth (PPD), modified sulcus bleeding index (mSBI) and modified plaque index (mPI)
were recorded, At the second visit, samples of GCF/PISF were collected. AST & ALP activity was
determined spectrophotometrically and data were analyzed by "t", "Mann-Whitney" tests and Pearson
Spearman correlation coefficient.

Results: The results showed that there was a significant difference in the activity of AST between two
study groups (P<0.0001). The average activity of ALP in test group was more than control group but the
difference was not significant, After elimination of the confounding variables, the average AST in test
group was 54.6 (SE=2.3) and in control groups was 44.8 (SE=2.3) (P=0.004). The average ALP in test
group (SE=2.2) and in control (SE=2.2) were 36.6 and 35 .4, respectively. Values of AST and ALP were
positively correlated with other clinical parameters such as PD and mSBI which was significant in test
EFOUp.

Conclusion: The present study suggests that PISF analysis could be considered as a proper diagnostic
strategy in the evaluation of dental implant success.

Key words: Aspartate aminotransferase; Alkaline phosphatase; Dental implants, Gingival crevicular
fluid; Peri-implant sulcus fluid

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 16; No.2; 2003)

f


https://journals.tums.ac.ir/jdm/article-1-420-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

OFAY Jlo ¥ ojleds ) F 290)

Ol g e g caless g S i ]uBJ.r_ plEiiils | S juil s alms

L')__;:\m_uu.ﬁl?._alwuﬁa-‘:‘ ].a‘.zljfn....lln
L.iaf‘.j U,z.::'--...} nj..l |5p.§- dy ].ch] il \,.‘}Ln_._u.d 'I.Susl Lo H Jf'M da u_.llLu_, Lg..n:_.,_..l.ﬂw \_9]\.L=| \.I....w E....c )1! C).,';.Jip-

st 2590 Je

ail L3 mle > (ALP) jblad 4 (AST) JENC P00 o

-j'LLP J‘\hl u..dw ~d:|.m~ 3 Ja‘bﬁ e RS I\__l dalllan o

A 3 (mu .::q)s ]_Qc:] d.._l-,B LJI.,-.JJ L 3I,.‘1-.q.d 5551 l_,:__,

o

fog il Callsd ans e LS il Oy

- Y.

\_o-l_o-)—r | sr--'ﬂ-.-l:-")j‘.r!?..._a.nm.ro-'ﬂ LD.:"-.:FE.-;LAH#-I-'

u.Jm1'f'1L5ﬁ_:-uJ i r..s”‘J}’-..!"s-}

o Lg)...g-ilu.o.: ,_..q.p.l.-AJII \_"AIJ.L:I }L....a I:.rl-.ﬂ 5 'LJ]'L' 42 JL...--I c..ILD il Ipﬁ""

.dl.....J:-- e ot L.-MJ‘ {ﬂlpl} \_g'}'L MLIW,-.J L;,»S_M_l]

3' dLQ‘JE.aﬂ i Ln:n:-.)l_"l I_J.._I.:JU 3 -i;au le,:" uﬁ)_, JJ’" I-.--"J""'“J 3y )ﬁnﬁ.\ﬁgj&nul ;, nJLﬂ.H-u] 1.1 rJ"LLP a""\‘“ﬁl
Ma.l‘-..m..d L e JW)“ML"‘"“" |Mu‘&}fd_y5lﬂdnh 1\-1\1111[1[.,‘?

09,5 1> jui ALP mjl RCE S| SSTAR

2390 095
.,_‘p.,_,,..J).,_;d._- u.l-'a'LLl L}-_;;\}Ln P_ [+

V) o s | (g pbgme S 095 9>

AST cullé hasl

S AST pSils 08 agise (o yuite Sl 32> s 395 o sime IV ol Jg 292 32 -y
} Ao \._!P‘:'b' viy )LM LSI-E“:-" IL! ELA amld nﬂ; g v ch.m ._;L'di II__I nEF

J\.ilwl.!_-‘ﬁi.[.].': 3!1151 |IlP— |T_;'| _L,n] 1 i} du.fJIIT l....'u.é du::&- L‘.{:}Jrf ..Ublu.n} GE; J:I ET'“"T _JIL..!.-D L_gllicﬂ-‘r- ILl T‘F’.'I? 2‘1}4- ﬁﬂﬁ

g gl dme alal; ol 2550
e el gy o lgie & Sy il S

L,.J,..A.r' ..,.’rl)bl J]..y.f:- E‘l‘-"‘ a2 |.M-:- ELU s - “.5,,-' "MS.IL-IIJU' Lgl.hn_.uJ.mI| ]Mluwl l._.:-.:)

nﬂ).r yo as Cudila W ]r:!l....J ]quIS PD J.A.n‘_;g.-.wf L.g].&-a}l..m

,,_5;.!"4:;»;
s 28,5 J5 L3 el Codlge il
Lo slne5la S5

(' AY Jls Foogledi 1 F 8 y92) Ol 0 u_.“-n‘jj .u:...‘uhq.; ah;ﬁ»,ﬁ;{,r,l: alSdila ,_,L.‘u‘;..v.ll.:.:-.\ CIE)

._:] LSI)J du}-gs LS:_P (IEI:T-} n_A.--Jl LR -ﬁ.‘ll}l J..l\,-.:;ull._l Ull_i,o.ﬂi

u':wm-u ch-ll L! 5l Iu{,.u.:.’a‘-u jl JIET i a:'..&.‘.LJ s';.ol-

Sl paes yreSd e Jle lgie & iy it
51 e e ol il (-, Osseointegration 38, Swwd |
ool b 13905 ealizl Slozel JB Sl Sy olge @ ol
elgple s 4 o8 el s Sl el cabeas! i >
e & T ol g el aals Fwly 4l LPVETIES
L;@.M.j,u-{ |?;MM|F£M|)LJW'L»

i

4=

A0 A0

] sy IS 5 gl 1 slocdlie (B
ikl iy 3 OSB3I g 2 sty JB a9
u&y&‘#— LJi—l ):' ':i:.uali b:ﬁi‘-ﬁ] LJIIJL;.:J n..bg.‘:l- W )j'é,a
os S peiie 3o eled (l D Ogelm S Slalllas
.{TLTE\I\} ;.-\.-w"li

&Jﬁ}ndgwleuﬂ}lgma&fuumgb


https://journals.tums.ac.ir/jdm/article-1-420-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

Ol g 305080 O 5o a8

o 5l IS g il 5 gisa T D lana T (slaos 35T Cadllah Ol e Bl bl

w 3aw g Jre 0 wn g gl 2 o JWog
.-I:i‘!f'ii'lqn.illlq"k:l. Pt |
il 3 {ALP) jblaws JB01 sl 3gmg
@ iy g mledlgiiol Jobd pativg p cla gl
ks gi I,,{JL;-I el Bl 5l pda (7)) Cosl odnsy LS
;> Cimasoni g Ishikawa .22)% o 1Jg 35 oo psl
GCF ;5 ALP o 45 Nidsory 45 ) s 395 asllla
ol ol sl paw G iny cldasMe LB el 4
e VY] Adl e il ol adge sy By lis
|_§|_H‘ L dade Jj_ll...:u .J.;|ﬂ_7d_,o ALP s bg| L_g'..t:ddlg
@ ol ke Sl plodl bl JWog s (gjlen
[rea) s ok
GC]'I ¢u_xl::i,a L.-":JB-:' dy n.'-.nallhlblﬂ'_il L._Jl.l.ILLﬁ.A jl u._.ﬁl-)._l a2
Gabdpne jgb 4 Culdpy g CepPi 4 Mie (ol
it il s Ty AR e 290 olnic gl
ISl ead plonl Do gV adllas s puls faidl
st ol b e GCF 3 AP . Y
AT Bl 3 bl ds ,._5)52__:_"1 dxlllas JL Et" -:_."'_'] ,ITT"I} Jg
218 WALP (g9; p Slllae dalsl pae Jle j1 So
Sl golie oLal g s e glady) o9
ey ge i dy bl e [GOF Jta) Syjglsn (cladiges
ALP ol ey o)5es ¢ Chapple pe 5,
slaBal,  (Ultra-sensitive  Chemi-luminescent)
.{TQ‘TTLT’T} l.:-lml'l DJ&._I d\;u_uﬂj ',.;E'I _,'I'} d..l.u__l CJLF.”.E.&
AST jpas bj)l & Slalllas ) (go9ame jgyel @ b
iz ol plol oloj B YANYYF) wlasils PISF
o2l 93 lojen ullad pa le b5 gy 3590 0

iy g 2l Jolye plon o) caleasl 550 gl (g)lony
by acseds (Incipient)

 )led @le Sufslyn Slisime Jlog yp Sl 5
asseis Ban L (GCF :Gingival Crevicular Fluid)
Juidg p (ilon clld wae Y5k bl 5 ST by
Jols GOF cads o 4F) cool a3)5 ()5 oolazul )90
b 3lge (pdar 53 g Cunl lijes ol 5 pbiee sla sl
UL'LJ {\"] Cal 805 a3la .EI.J‘Jl JL":‘}iﬁ g J}l_}*’
oty Al abdi l colel Gl Ll a8 ol anl eals
(PISF: Peri-Implant Sulcular Fluid) e als
Sy ol b A) welee iy e lad jld alis
Shbl s mls Slgize i) 5o Sl Sladlles saslis
09> Slge Ll b ol blsyl 5 luy glacala
-|I\LTI~|ITIEI||\IEII| 'H:qn.]l I;rq.u.tl ﬂ.!n.n:," )..;m C.-.'J.:_.@.il'
3ol g Conl o Johor oM gisns b 390500 gruilo o
030 & g S o b s ol g5 e 4 ]
Slale plo g oy )3 w5l ool e oy 5l (Kb
4 ghte gligde [ Jolis plo 5 2155 (5500 o) o
e w5 i)l ey RSl By S e
sl 00 03liol (il g 38 gre LpogiS il 5 M)
ey (F37.8 6la ligee AST ol sdow e
) 23l (s o 55 Sliee cnlilis g (ol

52 1 AST 224 o 8ee g Chambers adlle ;o
R T simlie .{"Ilﬁ-} Ad aals Colebd GCF
(V%) ajle ooy} (S

Ol 33 (228 Cug P Cab g Culiy b ey als e

£5


https://journals.tums.ac.ir/jdm/article-1-420-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

IPAY Jls F b aledi ) F 5 ysa)

Ol Plosn o gillag Silens g S5 pale olfidils (S5 uilais dlocs

3,5 Jos pjwadyd 4 PPD

dniy Jay b Sdpoul g o> (g flulas =Y

lats 30yl ealizial b 0,8 Sis Y

aaliiwl b 3g2g Cujgue 53 (glail 5a3 W Sl -
Ziged

ab ey lad o ols 2 lajle ool d ¥

i gelate

ey M e sl 5
sl ady o VoA glmo3luil jo ‘:-‘_5 45 Whatmann 3 MM
(V) i exleal cag
o Loy Sy oot gl dged Jgl alaye
L Comig opl o 0 F 13 oalinl 5550 AST cullad
Yo Cde a oSb s (Orifice) o o Wil e
S5l 33 e ps o Gl g 5 (VFAY) 288 e 1 a0
loyos bl ;3 3L Jolome (ggie Eppendorf alg S
8 o 390 B 23,8 e Jiie (gilugyls easitily 4
CaiS gl aids Ve Dolas | Sloj ot Cul23 Gl day 2,5
aiges gl (gly pgs A2 s Bl )y wle suone

[FEFY)
soe ML g b plowl 4l e Sote @y (g)ld pdigai
Sl 4y Bl Ay sl 2 g SUE Gl e sed
fogidg yiSaml I AST (o (ghp 2 JiZio (g3lug o
segli YYR zge s ;0 yiegli Band Pass=d. L
ebs ALP iomie plol (XYY 008 aalin
B3y ) op 4 28 PH 2 S0 Gl g 0
z9o Jab ;> agisdy Sl b oS 34 P-nitrophenoxide

[PEXTT) 0 Ly yiogil £-¥
o poiie Jlo s gaigh 5 Joud BB ige) pmn s 258 L
5 90 (slopgS 0 (AT slapite IMB oy sy
|

wo il g3 ool Codlad pdaes gl 4 s eralie 5158
Sl 4 g 5l eslazal 86 oy p seaie 4 PISE

| Iy

02 8
FY ol pbml  alafie gy @ oS adlas gl o

=

‘an.,.}u,- R T "-"f';'l o ¥V L0 ,_'r'l“':' Caidnea|

e o el e Sl ey s el
pale olfiily  SS5ialuy safiih Jluy elaciile
A b v aidF L plop cod plad (S
s el Sk L, s

ksl g iSls o Jle v Jilas ciS =N

b cos cilieal (£055058 5l ale £ JBlis clB0E Y
Sl

g Siliol oled on g ol wn s 2gmg =T
als ;2

b ohlen ooged Lol 5 coogs (s Jgl ands 3
a5 bgsye wleMbl gl cols; o g plil s 0 7ok
Job oo g5 o b (532 s s
Cullad le e g il (IS o) e ooy
b oSl gar (Sl slagasls g g Ll St
Sl b g s g alaii B sellig gy 5T ealanl
(mSBl: Modified Sulcus  (¢jbes  anlo
W bl s Sau! ¢ Bleeding  Index)
bey ! w (mPL Modified Plaque Index)
3 Mombelli  (¥4)  Kea ¢ Mombelli
_ SoAS S g (g pdejlul 7+ ) Mericske-Stern

GCF o JL5 plo diged glyscal (gl pgd dud> 5
Al Fgrne ) 5> Sieasl Sl b gile


https://journals.tums.ac.ir/jdm/article-1-420-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

OlSen g 313 SL O a8 s

re Jldussd G ISIT 3 1 pdensl 5 giea T 5l T sl 35T Cadllid Ol jaa Bl 1 )l

b yomenSind pad i g 3l Glgld ao g Y Jgos

wop | das | (k) S b
/A, \A T
A 1A VA
VYT A £
Vool | ) e ]
iL Yi0A£ - ITA
o j2ensiad Job (o g s (Jlgly3 59 - Jgoo
| wop | olass | (Foskye) ensid Jgb |
i v v
£, ¥ A
Vs A V-
Wi ¥ WY
wie | ooy | Wy
TS | \a V8
= o ]
VY FTIER i

a2l g 3550 29,8 93 e (Sl sla pitie dulis Y Jgue

T
P-value af?}u 35; — ¢g;5___ Iu‘*""*‘;
Sl el g il |l BTl 5ibs |
[ecfiny ¥k A TiFL A P
9 VL (R \_.“'f:. EY mPl
fo i TATIE VY MSBI

P Pocker depth
mPL Modified Plague Index
msBI: Modified Sulcus Bleeding Index

o955 53,3 ALP 3 AST clags 35l 13m0 dewslia —£ Joan
J 3 & Pl L]

. [
2590 995 2l 0g,5 ;
P-value S e 31
S Blpouil g Sl | jlare Byl g il
eferd | BATRVANY FA A LVEY AST
o9 CEIALVENY TYTLATY ALP E-

AST: Aspartate Aminotransferase
ALP: Alkaline Phosphatase

o9l J e, oo 2590 )3 g U gejl 5l aali
Oy (Ssad ypb 5 edlizl Mann-Whitney
Shsad cups g (25 layie (Siwer lp
sehie 4 b aB)S IS dlag) ole pate gl ye gl
oo Xy Jho | oaif Sgdse (glajpiie S s

T

v didls

e og plopa ol FY g Ul calel BY sl
(03 VF 9350 ¥) jlon VY 15 SE flon o ol le o)lout
223)5 Dbl yge 5 mld 09,5 Llgie 4 o

Sde g (Jlo YE-VY) e FA Shles e 5 80ks
boole ¥V Sl 5 VA JBlis laciliey] (o )l8,18 ls;
cddel ol ) sas Y5 g olo FOIY £1VF/A 50l
sl Caand )3 (BFIN) 590 YT 4 ol S8 5 (HAVIA)
Lazdly s

g W Bihe o] JLisl cdbd oloy St
gy ols TAIAR WYY .85ke b olo £Y ji5his

g5 3 [RFEIY) Loy 3590 slaciliad 51 3590 14
ITI

{International Team

3 (#AA) 3,90 ¥ 4 Branemark g jl (£¥Y/2) 5,90 1A

for Implantology)

-3¢ { Intramoble Zylinder) IMZ ¢4
dso g sla8 4 bgye SLMLIY 5 YV Jpae
iS5 Al sl Y AR S e
3 PD 2550 10 L 09, 95 pleo (Sl (gl puiie j0lie
(Flaa) ol oli T, (oib gme M1 mSBI

| Pl
Sl 3T Cld s baugie 45 bgyye ppolis dulia
G331 AST 530 53 45 g, 93 ko ALP 4 AST

(P<elo o 1) (F Jyin) ob ol ]y s

FA


https://journals.tums.ac.ir/jdm/article-1-420-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

CIEAY Jla .Y aplel 1 F s y52)

Ol g Ploss  idlags Slens 5 S ju pake slBLLils | S5 jilas dls

3,90 2905 50 Al gl s Gl BLEL Y Jgae

P |
[ 2 .
ALT AST | o
T sl gl Ul
| Y. I BEY [Ty et et ‘_M u_-\.l_zu...T
! [« f sl Pavalue
£ ¥ s
{= A" T mPl L gt ‘_;i:.--u—_oi- -—n-)-—"'
JBAY FAY P-value
i A o
STV .o mshEl e ‘_rr-—-—-o-:h et e

P-value

£ Y 3w |
5 | Moo | AST pympst oSed gy |
o R P-value
A T 2l
Veee | oiveF ALP.igarys  Bouseds b b
. afean Pevalue
13 L1 sl
—

g Gilog paredd (i slegdy; jlodlital
{9y 5 o) el Sl zludl low o
s Attachment loss sla, o)l SleMbl lg e
Joo 2y dedgy owl (Js 2963 el Bone loss
pasuie Iy ca 30 Gopee 33 (2P 0 g len S8y
GEE 3 spsaalipiy B, Jike ol
S g e el | e la, Sl il
g b e o) 5,5 Cguime (gilen oxi] Syl
2 ALP g AST o5 jgan fgeli (A5 Slalllos ol
byl S sl Cpin b ! bLI) 5 GOF
8l 03 LKaS Mg go 3o PISF 53 lgil g
i whis PISE 3., AST jpas sl adllas

ALP lasdass j1 /ol saile; 2l 4 503 Sldilee

54

el pau ple BMS) oS e o ol b
5o 2l g 3390 098 93 0 ALP g AST Lglss ]
SaEal)l Jis st s e lgs bl nb el
23 el gy ol bt pdass gloe BN ]l 48
i..)..'-..?m DI gaseo i gla s il Lbls b oagyd o
(7 g8 Jgis) 205 deloe

el 4 LS saslie shel Cawdy ciledl) a)ly »
clhsaiie Sliilon ilipa o AST wa il Bype A ML
Spp0 50 88 o 0 i(P=ela¥) 20 41 e 008 Sgdse
{P=21¥) agii o gima Gljee cul ALP

3yge 05,8 3 s glepnie e LI Joaz
LALP 4 AST cullsd o bl ol o el au 431
gy cale Sl odlagiia 3o

Sl e Gl Bia Sy st Wl Jae -0 g
AST I‘.l).l1 1 DJ..LEL_;@J.:;:&

anld ag,5 | 3590 03,5 :
P-value il T Jua
{jlme gl )] (jlena slad) -
efeey] BN oA Adjustment j L8
[7I7) (vi4)
foof] TR GEF Lgesglegats Al Gale
(vi¥) (¥ix) ALP.mMSBLMPI

Sl paiie 1 Bia Sy oden alyl Jae T g
ALP 2 3 gl 0008 ogases

ol 0g)f | 3590 0955 |
P-value|  8ila pilis Jue
(lma slhas) | (jlne gt}
ey TUY () | TRIA (VD) Adjustment 3 L3
JE | vafeRY) | YRR (UY) heaiieli
| MPL . Ges ole ica
I o ALP mSBI



https://journals.tums.ac.ir/jdm/article-1-420-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

OblSan 5 3l 505k OF 5o 8 s

e 35k ST 3 51 il 5 g T s | (5l o2 33T aallad Ol e BL5 A (2L

T SR TYRVIRY 31 PUPIRUIN ST SR WA FRp-#1 L1 ] B 1L 9
ot b E"L':I JJLJJ] M 'IJ dx._ll.,uf:p.n J_};d'-"f"-.'.:-' L'Jllio] ibﬁﬂ)
SVl Sean] dalllae S g S e e skl
lew o PISE 0 AST cllld e bl e
Jl__j L }Jﬁ_@ |_}. LF;|9.3;'E.-..|-|-I| \_JD-l_"l L';leﬁﬁil.c.n.:l 2 Dﬂjﬁu_ﬁ
low e 15 g Ruhling aallas ol 53 ful o3l
(Attachment Loss ol ool y) ciliesl 599 aigpiin
J'-.;.})i.la PR u‘lal'f-‘_jll atle F \'.'l}?-\:‘ Ij..- )_‘l ASr[l‘ l_,-.n.lln.r_l‘? [
(olow (el (gl anle B 5yg0 duy g b 4 4l (YY)
oo 2ly pand g el oligS Sl Cibieul 590 LByl
23k e axlge Underestimation Ly capin

Lls)) PISF o ALP o3l amhw péls puyp
obis mPL o & (Sl glopate pla L) (o)l foe
wilisa olie g ALP lie jla gme bliJ) 292 pac 2l
sunlia 3o oL Bas 5 Chapple ddlas o S S0l
S eSS oy dgvg ke saled (YF) UG

2 1y ALP g3 g o glalllas 3 l,l50e ¢ Lostorto
L:...S_A_J_";I_n JLRRTERE G ;_;Lb:_;).'i_ng xi,_m.p_'}b e L;L.:':.'a
3 & Jgbe @B mpl waged L3 JLsh Jshe )6
oy e s el e slalie 4 fate Sy
.,J_:__‘.J._"n- aimlia ‘,_f‘ﬂ)-i'“’” et Lgl&...:,q_} sala = _‘n_;.| D A
il ol Jezal 4 slj) tie cpl a8 4l lye dalllas ol 52
(FD) sl 25 wad Bdes )5 50

yober 3330 095 33 ALP 3l coJld o 080k
el coplel byl Ml ) Jg 390 aaldieg)S
5 ole Magme Rl Lol Mo e sl opl 3 Jlezs
._'l....:nl._. :}9; 53 43 maB1 4 FPD u_.(.\,...l.f e

Al o dine) o) 30 39390 dalllas L5 | pwyp ol

sy AST o5l gaws oy p @l Guios ol o
bli)l wiomen bl o olil 4 PISF ) 2
e pnie asm g PISE 0 AST pdaw 1l (gl me
28 Al g5 T isihessn € onnliflac 208
eyt ki bl GLL1 3 1, AST pdaw
Jl p» LBen 4 Fiorellini oyly  glgren les,s
cetmesilat el s AST s iy ins bl ¥eree
A2 srre Ead g Sngn e G L Sl
(17) 3858 3 58 R

LLijJ ¥err b 38 o ollSes ¢ Paolantonio
SeilFenl 5 (Sls gle e ple gl
adlas opl yolol o (VA) 333)8 35158 aciloos) aadh
g g gl gh w AST EI0
Do plle bl 05,8 5l iy Peri-Implantitis
ASTZ-fuml Gl 38 ) 5 L ocens
&) 3ol Costy AST (gly (oYU B Sy 5 Comlas
sype 35 Sasgaer S5 5 s ol VE 5 TN i
dy a5 Conl Jobo 51 ool (S cddis 50 foul Aaly
I L e
Vlazs) o SatalS s} Wl glacibiasd 3 AST o Jled
ol SG35le 58 Turnover clapuslio 3925 > 4
A o b el ol alln oSl g s (poled g 5
A2 3 b 5 5 ohlSen 5 Chambers o)y gls o388
2l o Gl Seidzd 5 Kol calis i
Wl g0l jelooe Jlag p gludl g kol 590 Jloj)le
(1a)

oliSen o Persson adlae 5 AST culé paw
g faly sl il el Gl cuels g ilial b el e
g Chambers (ouyp jo g GlSutegh opl 503 oup


https://journals.tums.ac.ir/jdm/article-1-420-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

(IPAY Ul oopladd N F 293}

Olpis Plosd mdlags Gloas g | Sub s pale sy | Sudi il ads s

g AST s blijl Sly pises ddlhe ol mols
‘_.':_'_h-\,.._v_..o 8 I_f':u ! th._,\_\_,.._,.._;_\_,- .._ﬁ],,.;:\-l -.....u.l .’LlLD _]J -'n'L]. 1"

e ordaita |y 4 ax 51 il e paiidg CeaalS

g ASP b)) panmid )l 3ilgi cod gy z vy,
ol 3 ead Sl als 81 s tale, wlil @ | ALF
[

solitu] 3gas 2l Soeanl b gl ol S maass

gl it wolde Liolisl b ALP cullad 2l bls)l
s Nakashima 5 ,8es o Chapple adlbs o S2l8
(TENF) Gl 0 (i Hbls 35 415

S g Axd
p ol ddlas

1

by el slesls)) Cusal

._,_.Lua_.l '._'#-I.;,-).‘l g {’J!.'!'_il.‘t.:[.l‘\"':.‘ JL,B_LH:;E.A..- __;lj&;gaj LF.'_,' Jl J_ILL.} LgLﬁuw.-.o.&l |_ﬂ|).'b| y C"l"q g ALP 4 AST

[ b o) g0 i ol 8aly 3gg pas oS le) 8l Sl 53 n)':%m & ol J1 o aSt

P

o Lil 3y90 JUidgp eantnld M (glidy) slamdgdome

Sladyy o w551

LA o . L] " - vee |
el n_uJ.n..a_ll LF:-WJJ ‘_)L:lllﬂ_-\..a EJJ:# _;._"l 3 _,-.M,l..}l-sA n..,.,;...o_hl _,._'h.j‘
' s o
og el plaie 4 ailpe e bl
S Coam £, =
i35 e el gl (SeS slaeds
I Adell R, Ri Eriksson B, Lekholm U, Branemark PL Jemt T, A long-term follow-up study of osseointegrated implants
in the treatment of totally edentulous jaw. Int ] Oral Masxillofac Implants 1990; 5: 347-39,
2o Albrekisson T A multi-center report on osscointegrated oral implants. 1 Prosthet Dent 1988, 60:73-84.
- Jemt T. Chai 1. Harnett ). A S-year prospective multi-center [ollow- up report on over dentures supported by
nsseointegrated implants, Int J Oral Maxillofac lmplants 1996 | 12 29195
4- Schnifman PA. Shulman LB, Recommendation of the consensus development conference on dental implants 1 Am
Denl Assoc 1979 98:5373-77.
s-Smith 1, Zark G Criteria for snccess ol osseointegrated implants. J Prosthet Dent 1989 62 567-75,
f- Curtis MA. Gillent 1R, Griffiths G5 Detecuon of high- risk groups and individuals for periodontal disease.
Laboratory markers from analvsis of gingival Crevicular fluid. I Clin Peniodontol 1989; 16: 1-11.
7- Page RC. Host Response test for diagnesing periodontal disease | Pericdontal 1992; 63: 356-66.
8- Steflik DE. Koth DL, Mckinney RV, Human trials with single crystal sapphire endosteal dental implant: three- year
results, statistical and validation of an evaluation protocol ) Oral Implantol 1987; 13: 39-53.
9. Apse P, Ellen RP. Overall CM, Zarb GA. Microbiota and Crevicular fluid collagenase activity in the ossenintegrated
dental implant sulcus: A comparison of sites edentulous and partially edentulous patients J Periodont Res 1989; 24:96-
1035,
10 -Beak CRB. Embery G, Langley MS, Waddington RJ. Levels of glycosaminoglycans in peri- impl:im suleular fluid as
a means of menitoring bone response to endosseous dental implant. Clin Oral Implants Res 1991; 2: 179-85.

- Fley BM, Cox SW, Watson BM, Protease activities in peri- unplam sulcus fluid from patents with |‘le|mucnml
asscointe: srated dental implants. Correlation with clinical parameters. Clin Oral Implants Res 19491 Apr-Jun:2(2:62-

12- Elev BM. Cok SW. Watson RM. Protease activities m pe ri-implant suleus fluid from patients with permucosal
asscomtegrated dental implants, Correation with clinical parameters. Clin Cral Implants Res 1991 4.2 620,

3= Oringer BRI Palys ML Iranmanesh A . Fiorellini 1. Haffajes AD. Socransky 55, Gidnnobile WY, C- Telopeptide
pyridinoling cross- links (10 TP and pe ||q‘-r.|u>n[.u pathogens associated with endosseous oral implants. Clin Oral
Implants Res 199&; 9 365-75.

14- Magnusson 1, Persson RGL Page RO, A multi-center clinical trial of a new chair side test in distinguishing between
diseased and healthne periodontal sites 11 Association between site Lype and test outcome before and afler theraps. )
Perindontal 1996, 6758600

kA


https://journals.tums.ac.ir/jdm/article-1-420-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

Ol 5 5158 o8 e 55 ere HOliend o ISIT 9 1 pisnsil 1 gia T 5 jloun T S e 5T edled Ol e Bl oL )l

13- Chambers DA, Crawford JM, Mukerjee S, Cohen RI. Aspartale aminotransferase in crevicular fluid during
experimental gingivitis in beagle dogs. J Periodontol 1984; 55: 525-30.

16- Mizubo F, Mori H, Deguchi S, Ogaway, Hori T. Aspartate aminotransferase (AST) levels in human periodontium-
derived cells. J Periodontal 1996; 67:733-36.

17- Persson GR, DeRouen TA, Page RC. Relationship between levels of aspartate aminotransferase in gingival
crevicular fluid and gingival inflammation. ] Periodont Res 1990; 25: 17-24.

18- Persson GR, DeRouen TA, Page RC. Relationship between gingival crevicular fluid levels of aspartate
aminotransferase and active tissue destruction in treated chronic periodontitis patients J Periodont Res 1990; 25:81-87.

19- Chambers DA, Imrey PB, Cohen RI, Crawfored JM, Alves MEAF McSwiggin Ta. A longitudinal study of aspartate
aminotransferase in human gingival crevicular fluid, J Periodont Res 1991 26:65-74,

20- Cohen RL, Alves MEAF, Crawford JM, McSwiggin Ta, Chambers DA. Association of gingival crevicular fluid
aspartate aminotransferase levels with histopathology during ligature-induced periodontitis in the beagle dog. J Dent
Res 1991; 70: 984-87.

21- Binder TA, Goodson JM, Socroansky S8. Gingival fluid levels of acid and alkaline phosphatase.] Periodont Res
1987; 22:14-19

22- Ishikawa I, Cimasoni G. Alkaline phosphatase in human gingival fluid and its relation to periodontitis Arch Oral
Biol 1970; 15: 1401-1404.

23- Chapple ILC, Matthews JB, Thorpe GH, Glenwright HD, Smith IM, Saxby MS. A new ultra-sensitive chemi-
luminescent assay for the site- specific quantification of alkaline phosphatase in gingival crevicular fluid. ) Periodont
Bes 1993; 25:266-73.

24- Chapple ILC, Glenwright HD, Matthews JB, Thorpe GHG, Lumley PC. Site- specific alkaline phosphatase levels in
gingival crevicular fluid in health and gingivitis: Cross-sectional studies. J Clin Periodontol 1994; 21:409-414.

25- Capple ILC, Garner I, Saxby MS, Moscrop H, Matthews JB. Prediction and diagnosis of attachment loss by
enhanced chemi-luminescent assay of crevicular fluid alkaline phosphatase levels. ] Clin Periodontol 1999; 26:190-198.

26 Fiorellini JP, Nevins ML, Sekler J, Chung A, Oringer RJ. Correlation of peri-implant health and aspartate
aminotransferase levels: a cross-sectional clinical study, Int J Oral Maxillofac Implants. 2000 Jul-Aug; 15(47:500-4,

27- Ruhling A, Jepsen 5, Kocher T, Plagman HC. Longitudinal evaluation of aspartate aminotrans- ferase in the
crevicular fluid of implants with bone loss and signs of progressive disease, Int J Oral Maxillofac Implants 1999;
14:428-35.

28- Paolantonio M, Diplacido G, Tumini V, Distilio M, Contento A, Spoto G. Asparrate aminotransferase activity in
crevicular fluid from dental implants. J Periodontol 2000; 71: [151-37.

29- Mombelli A, Van Oosten MAC, Schruch E, Lang NP. The microbiota associated with successful or failing
osseointegrated titanium implants. Oral Microbiol Immunol 1987; 2: 141-51.

30- Mombelli A, Mericske- Stern B. Microbiological features of stable osseointegrated implants used as abutments for
over dentures. Clin Oral Implants Res 1990; 1:1-7,

31- Grifiths GS, Curtis MA, Wilton JMA. Selection of a filter paper with optimum properties for the collection of
gingival crevicular fluid. Periodont Res 1988; 23:33-38.

32- Bishop ML, Duben- Egelkirk, Fody EP. Clinical Chemistry 3rd ed. Philadelphia: Lippincott; 1996: 220-23.
33- Kaplan LA, Pesce A. Clinical Chemistry 2 nd ed. USA: Mosby; 1989: 898-911,
34- Burtis A, Ashwood ER. TIETZ Textbook of Clinical Chemistry. 3 rd ed. Philadelphia: WB Saunders; 1999; 676-82,

35- Lo Storto 5, Silverstini G, Bonucei E. Ulira-structural localization of alkaline and acid phosphatase activities in
dental plaque. J Periodont Res 1992; 27 161-66.

36- Nakashima K, Roehrich W, Cimasoni G. Osteoclacin, Prostaglandin E2 and Alkaline phosphatase in gingival
crevicular fluid: their relations to periodontal status. J Clin Periodontol 1994; 21: 327-33.

¥y


https://journals.tums.ac.ir/jdm/article-1-420-fa.html
http://www.tcpdf.org

