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Apoptosis of gingival connective tissue cells in diabetic individuals with chronic periodontitis
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Background and Aims: Apoptosis or programmed cell death plays an important role in the pathogenesis of many
diseases. Previous studies suggest that apoptosis is involved in the pathogenesis of periodontal disease. On the
other hand, it is also suggested that diabetes mellitus enhances apoptosis of connective tissue cells. Thus, we
measured expression of proteins which are relevant to apoptosis in the gingival tissue of diabetic patients with
chronic periodontitis in comparison to non diabetic individuals.

Materials and Methods: 25 patients with diabetes and chronic periodontitis and 16 non diabetic controls with
chronic periodontitis were included in this study. 4 weeks after scaling and root planning and oral hygiene
instructions, periodontal surgery was done and gingival tissues obtained during surgery, were sent to lab to
investigate expression of Fas, P53, Bcl-2 and Survivin using real-time PCR technique. Data were analyzed using
Mann-Whitney and Chi-squared.

Results: Pro-apoptotic proteins (Fas, P53) were significantly (P<0.05) higher in gingival tissues of diabetics
(9.5x10°, 2.4x10°, respectively) in comparison to non diabetics (9.4x10”, 5.6x10”), whereas the difference in
expression of anti-apoptotic proteins (Bcl-2, Survivin) between 2 groups was not significant (9.7x10%, 3.5x107
in comparison to 1.4x107, 3.1x107, respectively) (P=0.91, P=0.29 respectively).

Conclusion: Apoptosis was increased in gingival connective tissue of diabetic patients with chronic periodontitis
in comparison with non diabetic ones. Therefore, intervention in expression or function of pro-apoptotic proteins
(Fas, P53) could be a new goal in the treatment of periodontal disease of diabetic patients.

Key Words: Diabetes mellitus, Apoptosis, Chronic periodontitis, Real-time PCR
Journal of Dental Medicine-Tehran University of Medical Sciences 2013;26(2):99-107

S99 3 u‘f’}?"] 09,5 — (Sub jolsn 0asiiil =l w8 — bl pad Lls =51y : gue g t
masoud_06@yahoo.com :KsqzSIl SLis SYADYVY : il

aq



https://jdm.tums.ac.ir/article-1-5011-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-26 ]

ohlSen g o35 LS (@ S Caidg yy 4 Mie Sl 3181 )5 at) e il sl Jobo joal (ljee ()

2SS

2 igagl L eaiS sl i Sllllas S e Ll saate (o cgylow 3505L 50 oo LEB Johe 00 siydelp Spe b jeuel 10 9 Ao
liee Al adlie ol i 13 I3 1y (sition (slacdly sla gl ssig] Slgicoe ogile clbd 1S b il JErsn slew $i5
D5t (a3 Cidgry i Mine St 5 St ol o 2l )3 Ssnal o Jds g ol

o e ¥ L0035 8 0h dallas () ) (pese Coiidgny 4 Mo Siibdpd 3,5 V8 5 oo Cuidgryy g Cubd 4 Mo Jlow YO I oy 90 (W9

4 gl slacdly g 43 Pl ilen sl JWag (Sl Satingn oloyd skaio 4 (oo Cblin sy Ghjsel olyed 4 ddy) gubud 5 6Sp 2
D)5 o)y Survivin g Bel-2 P53 Fas glo &gy ol olse Real-time PCR jhg) SaS & b A ooliw ) oBiulosl & IES STV odel Cawd
454 3JUT Chi-squared  Mann-Whitney cuws lawg Wosls

RCI (Y/\‘x\f; 5 a/oxy. iy 4) Sk ohlew ad cl > ()b gme JS3 a4 (P53 g Fas) (isugl i sbyoption (AEL
5 sz (Survivin ¢ Bel-2) d)',:,f.%i_\.é S nBan e Gl jd Golds aSls )3 ((P<+/+) 24 0l Lo (/%) Y 5 A/Fx) Y iy ) Sl e
(P= /¥ g P=+/2) sy &) (F10) 7 g V) il j W/0x) " 5 V) s ) D9

Crlplo g S JWag balps b b e sLdl 5l iy oo Cutidgy 4 Mie Sinbd 231 ad dien b 3 jengl e :Lg”fs\ché

Al ol 4 bMie JWde 0 (gylow loyd 3 (edde Lism wlg5 o (P53 5 Fas) iguml Liw slopdiyn 3,5dee b olo o S5l

(B) 2k

Slgie o Sl (B ssngl oo Sl WSe
Cesl e Toleg &5 0ad (ot slosbs o 5 B 4 e
(0) 693 Sy slaygogs & s

sogl 5 2y oa 4 o cul cuns (ool aaled
@ oS S o Bl ol o)les il (Gl 3 1) oo i o Jsko
by el Jobs oy 3 ssngl BB @ olyie Jie olsis
(1) 2905 0 Ll 5052] Ju3) gre

Oliass Cobd 4 Mo 3,8l 555 waoyy 0 MBI L alaly jo
2 ol cwl sl Job dlitke s g 485 g0 3L
556 S plgis 4 Sl S8 slaed s )5 lacsdlig b sl
Ol ol 9B Glyie SR pl 3 035 eey w5 ke
SRl sl (sady slaygSlh Gop ) s Cle 4 Wy
0j9y0l 5L Glycosylated (sla piigyn Liwlel b g il 0%
S )5S plye 4 v jeugl GRlPl a8 Jelss n epde
Q& e g dwd Lials L8l cpl o ) bcwwMigyud sl Wlg e
(F) 33,5 o golae 95 035 a i )3 JHB

2 bewdligys (S sl 4 slows pre (> lo &

5o 95 1l Cov Wl o il 33l pae by slacdl

Real-time PCR < y0 50 Coiidgy g 35ss] ¢ wgiale cobis 10 lg anls

A/ YN iols a0l AV/ YV ol oMol RV +5/YY 2 g

o

Aodde

it JS oMo 0005 @b (slew G plgie 4 ol
Lo D i 4 e cobd oS bl el ond aslis oy
b ool dedie b Sl I gl Joho Sy See
5 S oo bme A8l ilises slaB] 5 (glod S L s
o ol A8l Cobd (ilon S syl Wl e o cnl iblie
S Sy Gl g o9 gous Farpw oS 4 e Sl o0
V) 29 ol aly cawd

5l AB)ke 25,8 e )5 Cobd ,5b Cov & ol dugy 9
S ol oSl (g0 (5y0el s S o s5ugl V) 5] 9 ladl
Sl & e 9 290 JET 5 Soyo8 Ll (glo U by
(V) 295 oo Lo Jghor 55 (2rly Sujglsd)ge

@iy g SlSh ly olul pile S clgie 4 jeng]
@ Gongl dwgy Sy Cunl odd alid atwlgdl ol Johe s
sblon (Sx jox Jl G cuw oh b b
(F) 29800 Soie 5 Shgas smebres

Slgie byt Spo 4 jsisl olie o) Vb 4y

Multiple saclerosis silo s51550 slagjlow 1 Sp Jole

54l a5l wgpg slacisic (S gl eg cubs )l dngile,


https://jdm.tums.ac.ir/article-1-5011-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-26 ]

(\Y"'\Y uLuwl) Y D)Loa:) Avg 0)9))

Old Sloyd (subligs lodd 5 (S pole ol (S5l dlee

ol Sl adles @ 68T (Sl bl o JWogy
S Ol o285 L daly 53 piomen sl osls pll i
SIS g g0 ogdMe & g Cawd  ladllas 35 cobd (g)low
odis odlawwl Real-time PCR g, 5l oads ploul g cldllas
) ) 4 plesdyiungiol 5 (95w Sue Slaby) 5 Canl
Og.‘ fb;ﬂ o},,i?\ 4588 Oldlas O LJ\& s O.).‘ 4505 )
OSee 35 By 35200 (glodgiaS scanlio (b b B a3)S Buios
Y g
e Jolye 53 (29)l> S35 359000 Sljla aSul 4 ax gl
Ciliseo (gl Jobo Setsl po3) cans 2 Sl e & @)l 2929 o]
sl ool Slaje ab pasete & sy 4 les o |,
Wb Calder 5 Cubd (glow 90 o 4 Miw a5 (gl )3l j»
awlio adlbs () plol I Gan il ST slagley slilal,
5 S o3l il 5 jangl 3 ss lagtisy ol ol

D1 (yeje Caiidg 4 Wi Sl

13 099

Oy Cawd i olwly asdllas pl 53 0 3ylg o]\l 4 lS
Oeje CuBdmn & e (e b yeide ¥) Wl (Sties
o VY Bl il egMe 4 by ddn U lweie
2 Judgy (2l plsl & b sl 5 (pgw Yoo slaphio > «)
Yol Ble) glop S 6 @mbs 2Ll 5l o ooy poo 56
3 s Solee g adlas 4 39)9 sbjkee S5 5 (wie
oo ¥ 30 Sgw 5 gy Bpas bl Gpae ( Kol Jols
Oley dbls AubiS ol £ Wdg eSS Bae @idlS
gyl (Bpne b Shotunus byl b 099 atbdS olo £ p> JLdg
5005 A8 Dbl S8l yloys gy b JWdgsp (silews 3355L 5o &S
didgy o @l Sy Hlai Ly JWdge 0 (> 2975 g

b lawgie (oo Calidgyyy 4 Mive Siinbd S8 Cloil e
2 SE3 O, ailee lap o)l oo (bl ey e
Oblew 5 28 o3l JL38 Sl (gpalae ded oLy culd 3550
oo )50 S ey nl )3 1) 098 Slasiiie g pb Sl

slagley plad g odd obiles 1,8 S50l aulee ca olylon

by 3,15 3929 sk ol Ggealyddyy can (S OIS 0
(F) Mbes o2l b (ul 028 (5325400 2 S po &S

Jole G imte 5 2l (Sgis len S lsie 4 g
Clodwgy (V) dab oo ddlis il o bapluy cdy cuss
it S Cdgn Chpdn 3 Sodlgisel 5 2kl ol
2 ok sl Jols jlow pordisg y o 5> (8L glacllé
il g Syl sk pemlilanl L dal,

b cloJshs (3 o 3l g ol SLl 4 a2 b
ol 4 bgrye Cligiss I)*>\ Wb oo ol D Feis g odd dedo
05950 4 yokay il odd (o0b) (S iy g Y g Jogstiwd
a (o GRIBI L (el) a5 jeuml shsy mlaS (2,55 o2 4
S daggylan By dbml 00 g il 0w )l S lgie
(R) 2985 00 ko o o di s MolS s 59, piwilslo

s Gighal O sl ey & syl 4
4 sl ()35 daiuo b g Cuaglie ol 008 sl (Sssilas
S o Wl mdd g (el 39 a8l laglen (B oM
2 Ll g dysSe pl g9y 2 IS,8E Jelge ol cplple
a3lil sloay ololid saimdng Wlge Gsisl awgn )
(Vo) 28l e Sloyy lasig) sxmdalyl g las)len (S5

By n Fil 0 ebd lew OB (g (aSude nf e
o Slaje iy Cap plal Sl pbdl & L g
355k 59y » Cabd Glow St 2)lse plo 5 (comalS

cilses claJslo jeugl (1B 250 3 & 4ST 4 w2y L
Ly 3l 3529 caidgrn Jisl » Slosal 5 dien L o elb
o ool Ssugl 9y p el ymn b 58S Sl
j999) dwslie g wyp b G ol 5l G walike
A8 L) Sl ol 8l g Snbajed 0131 55 4 s L sla ol
Wbl oo (00l S g oad S (95

il seunl wp b daly ) otd plool s péple

ARR


https://jdm.tums.ac.ir/article-1-5011-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-26 ]

ober 5 635 SUS (n) 553

Caidg yy 4 Mie Sl 3181 )5 at) e il sl Jobo joal (ljee ()

Jhol Sl Sy pole olKisly (Kb 0aStily by liins

ISR g
cDNA 45 9 RNA g/ 5]

Bcel-2 5 Survivin Fas P-53 sl ol ol

(QRT-PCR) S5 bwg  ongl e oonp
RNA |zl cps Sus ;JUT Quantitative real time-PCR
oo A5 3 TRizol  yud e VO bws b ol lax]
b Jslre S B 05 Bl b & pialS s See Y-
4 Ay 3 )9 VFeor gy gl ol 1 ey ] s &
Sl b Syl oS il an 3 B glod > g addy Ve e
@b Jie S0 s o a (el S5 g B el
Conl Jobo s 9 DNA (g9l a5 56yl anb b &5 5550
J9bangnl yidg)See e e RNA Cgusy Car 2985 ol (wles
sl (Overnight) cels V& e @ 9 1 alsl o] 4
G g 3 [ o5l om s edly s S sl sy —Ve
oS ol a0 ¥ (glod jd 9 adds Vo e 4 48> > jgd VFe v e
ol e Vg 003 )l B3 4 Jbgngnl 8 Jads ol
Celo V8 Gde & g g A5 a8lol RNA Ggwy 4 dpm /YO
TD.\?;.A A o)l oS Sle as > Ve sley > (Overnight)
ssb 4 (Supernatant) odaw jgls odlo g 00 oty yiilu g
@ bogs RNA gy (35 Suis pplaie 4 0 g)6 oS
VY 5 3000 gy (e oAb 0313 518 dgm 5 40 Al Ve Ce
cDNA w15 g5l RNA 5l bl a8 s DEPC o yis Soe
&b ¢ cDNA synthesis (Fermentas, Canada) cuS lewg

W i A6 el gawd

o5 Real-Time PCR s>
culle slojaly Sl ooliial boosd S5 lag ol e
S a piY 08wy Primer-blast )lblsy 5 ond b
!y Housekeeping (5 (lye 4 185-rRNA 5 5l & cl
Cawd 4 CDNA oo 5 ol b odlatwl b5 ol liee duslie

155 b ¥ diges y» (gl QRT-PCR (iS5 S o ol 1, ool

AR

Pl a5 Gllon 4 35 o0 pMlel lil & 5l 3)90 (KB z0ld
b ol 2990 o oy v adlas 4 39)5 slajline
Ol 23 eSS bl ClBlse Cpgo)d g A 03 (Sliios
les ol sl A5 o Ll T Lo alST ol p b cadllas
Camdg Dy90,3 g A5 o3 wis HbAlLc 5 FBS islejl cowlgs )
b JWogp (2 Jyese slrdwgn juid 45l g jlon Soottuns
W 4 )8 8T ) a5 b plol ojglie dbgype llee 3
g plsl BB ol i o JWdg 0 sla sl o)lse

Sal o Sley Gua dS 0l coby pesul Glpiiie bl
;| yS HbAlc g mg/dl VY b A+ o FBS & juw, Sl
Cawd Glopd Claal pl o Slilews olwl cply sl o doya ¥
odd JyuS cubs 4 bMie plge 4 @il e Iy
Candy Opgo (il 85> g Ngdoe 4SSy (093 JS)
4 Mojld 5wl (s S35 oads S8 ol cubs (glon
(NVOY) s (Sloyd (g b lag)ls (liee )3 yeuis

Siednn e 4 pBaSanle | 5 S 0g)5 Sl 8
iz g o BBl plyien ©go 4y g Slped (S jlass oasiasly
2 eoladss zb cpl b olsl e 5 gl &8 wins Ol
53,8 o bl |y SlalST ol pb oles g

sl Jsl 6 adlae 4 ond S)ly ohlan olos gl
Oy by SaygSh cully g Cldl @8y polate 4 Jldg
o3l Bgel Lol 4 JalS' jsbo 4y lmd cudlige (slahg) 9 8,8
0bgd Ohlew JWdge Cupmdg i ¥ Jolas b3S Iy 5
ped ;B ploul & pgil Cjawyd 9 (Re-evaluation) 15,8 b))l
b plosl Jidg Al (2l (Jag oy

L Jlogy odb sl plSin o i) el ol
Slagby dlwg 4 0ad b (Sl g idglS b ol ) 55 e
bogls 4 oad oogll o g el ety S L (Jljile ol
()8 2Lyt GLRNA L bUS] pie jolaio &) jlo blre
el Sbogs 09 dlge ple g oad ulite sbyJole
Skl > BB oe GRS S8 3 g 0dd 3 pogats
4 igad b & IS (olaidl I ey g odd (gyglaen s (Sl

Srooa oY clibil cor «SKid & 3 i Oygo


https://jdm.tums.ac.ir/article-1-5011-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-26 ]

(\Y"'\Y uLuwl) Y D)Loa:) Avg 0)9))

Old Sloyd (subligs lodd 5 (S pole ol (S5l dlee

Sl 2,3 YO 1o o LSS 1y Cuiidg 4 Mo Sl
iy 9 odd JpuS ol (05 Ve 930 7) )8 Y adllae 3 50

() o) amsls o2 1,55 <ol (558 93,0 ¥)

89,5 93 ;3 aalllan 3,90 31,3 gl (o 2 - ) Jgi>
o 9 o SB35 Sl g Sbd ué
(Jw) o o

Sl s FAIVEN/A F 0 OY (5
OY/ALAIA 5 550 A 5

Sanbs ead Sy OYERNN Yo e
odi JyuS  OFEA ¥y A 0

o 290 iz g oo sl e cpl )3 oaiSeS 58 ol 8
5 Mann-Whitney (clajygejl I odlatwl L o w85 13
95 cpl sl adllae 3y50 (slaog,S s o3y lis Chi-Squared
(P> /) sl M) oo b g8
Bel-2 sl ouiS)lae slopubisn ol olise cdlllas cnl
5, Fas P53 jongl eauS I ola iy cpicmen ¢ Survivin g
B & 15 lie St 5 Sl I ol 5
S5 ol ghw & cwl ol 5l S Mann-Whitney 405
o (50 shme S5 4 Sns o1 )3 5l 2auS 1l (lan s
ol aSJlyd (P<e/40) )b wlEl Saboye ol a
o013 jongl 0, loe (clayeiSh MRNA by lise ) ()5 e

(Y Joso) ais

2955 93 yd 0wl (o) SRS Ol Gl —Y Jg

Sairlidd 9 Subd
Swubd Sl
P-value Genes
(45lw) (al)
.I¥a a/\yxy VExy. Bcl-2
./ vioxy. " ¥/\x\-" Survivin
YRT Y/exy T B/sxy P53’
YA Q/oxy " A/fxy " Fas'

*P-value<-/-0

Bio-Rad oKy 1 edlael L by slo glise 08
5 (Chromo4 Real-time PCR Detector, Bio—Rad/USA)
SYBER  green PCR  Master Mix  Jgl>e
A3,5 yasuie (Applied Biosystems, USA)

ol 45 a5 pldl yidg)See Vo 2l o> 3 PCR STy
Glayely 51 S ga 5l egl VOe DNA i)y S +/0
(Applied  Biosystems) — xV  clbl 5 olaBl
.59 DEPC treated water, SYBER green I

ol s oAb dddy Ve o 4 gl
g b plol o5 ol 45y A0 sles o (Initial denaturation)
2 W glod > 55 dlspe Jols &S S o ol 1 g
4 (Annealing) ooy Jlasl ds o gl VO e 4 03 5l
Cudyoly dlspo g oS lo an > OF by agl Ve o
o & 0SSl ax £ cled 0 DNA ¢, (Extension)
0 sy bl o el gl il ysld jo5 b pbl addy
5 w9d sove jl odlatwl b oddi 4SS PCR .uG (g uS0jlul IS
B8 B g 250 20 ¥ 59,51 5 )3 55898

4 Cuws Bel-2 ¢ Survivin Fas P-53 b s ol
e il oS by I odlinul L A8s-TRNA ()7 o S 09,8
d)S 8 £uS0jlul 590 (Relative quantitation-RQ)

&l cd)3 pll SPSS léla s alawy 4 odls (g)lel U
slopseil 5l adlas slaog S AA uix g e dwlis
o905l b edlatwl  Chi-Squared ¢ Mann-Whitney
on aadllas 0y50 sl Gl liee dwslis (¢l Mann-Whitney
odd JyuS Cabd b a3l oiomen 5 Stlidpd g Sitbd 313
Ol gaw dauly (po)p (piomen LMD 4B)S I 4 endi S
L Sabs aly8l 0 FBS 5 HbAlc clale 5 asllles 5y50 (slays

8,5 &0 Spearman's tho el

Lasl
33l 09,3 (035 Y 9 3y0 ¥) bl 485 V8 &S 85 & jgo Jlo ST

A3 09,5 (05 VA 9 300 F) shilo 9 Caniogyy 4 Mo Sitlid

Vv


https://jdm.tums.ac.ir/article-1-5011-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-26 ]

ober 5 635 SUS (n) 553

Caidg yy 4 Mie Sl 3181 )5 at) e il sl Jobo joal (ljee ()

o35 1 ) mige Jolse b o8 W5 e (s len onl ity
Jolos by (HIV cigie 5 ogile cubd) Statiw (S
OS] Sy g s> (VF) 355 3 (ol 5 ) o
oade (g N8 (e Sl alwg g ol odomy (Sgibe
02)lgs 5l et Cund ey g g dlastl (I3l g 298 0
a Mol s ) i plp ¥ ocobs 4 Mie 3,38 L(V0) s )
00 (Byme Culd ad)le (padd gy g (VF) it Coidgy
2 Calideyy b b by Gy g Gd & axg b (VY) Cuwl
A8 S deme 50 JWagn Gleys Slyil 5 (VA) cobd 4 b
Slgie 3l el ) Jags s lalon 355k siae cals (W)
Slow 2 e 38 Glp pase Sl glagley 4 s
doup ) (8l Wlogv o i dSSlul i 5l eolatnl Jle lgie 4y 205
@ ol adllae 3 (VeVY) a8 eal)d 1) (olon 93 o Laulyd
2ydl JWdgs y ©lals 5 5eupl b by sy ol e dumlio
ol 0dds asly y Kb e 5 Sl

@ obe ol 5145 )l i Sanal ol o alise (gl
Ol by edas o P53 08 o)lil ol o Fas 4 P53
2hbeuS ol bl ©ygoys g cal S (ooaxie SSgug)]
(YY) 2900 gl wulp ol @ e 5 osd Jlb DNA &
IS wlage Fas-L & Jlail L (CD95 L APO-1) Fas g,
3 (YY) debil o egl AnTd @l 4 g o34l mald 1) DISC
GlopSsy Suruvin 5 BCL2 i olaoubay  blio
odS e (iBigy o BCL2 gy jlod 4 Syl 5]
S slpomaiSin ) (o ol BCL2 o3lgls Lol e g 35imss]
Sy s A VS LSS e oSsn o
oreke 3 (BIRCS) Survirin (V) aib . (MACs)
@ S Jlail b a5 cowl (TAPS) jengl od5)lojb (sla iy
(Y05) 398 o g 0559 5 o] g 3,50ac il ol

»Fas g P53 o y; by (iolisl snad L gudos ol gl
b duolie ;0 &S Cunl Cuiidg p 4 Mive Sl ol 81 ad sien bl
ool bl 51 OMs] cpl wusings 4 Mo Sibdpe 38l
P S Sisual 10 Slacubion 3)90,0 (P<01+0) Cul I3 ixo

Caws BCL2 5 olo Jials cubng p 4 Mie Siibs 31,8 69,8

Vof

e olelyy b st iy & shiles «Sinbs 33

(HBALCSVY) o JyiS 09,5 93 & ¢ Jawxo o5 HbAlC clale
29 b CBS B p )90 sl 0 s sl)sSE o5 ol
Ll 445oun Mann-Whitney (jg05 5l ol cws 4 ol &
Crl 3 oad gy syeS ol 5 ilew JHES Ole 5>
SoSan 095 9> 0f ol ol g M e adlas
cél o Fas ¢ p53 wuis sl g Survivin ¢ Bel-2 woiis e
Cuidgs p o Mine ol 48 g odd S ol ol,8) ad ivar

(Y Josn) caslss gl gime @igls (ol Lol ]

Sialyd 3131 43 00l w22 S GF ol il Y g
ol J S g 0w J 8
Sl Seuba s
P-value Genes
(CHWY (CHWY)
WRY Y- ey Bcl-2
I¥- $xy YAy Survivin
-1V Y. YAy P53
BAG! A AR ) 2 T Fas

O gaw dal, Spearman's tho (ygejl oS 4 pizmen
5 (6511 b ) FBS 4 HbATc cdilé 5 adlllas 3)50 (slass

S odmline (5,5 gxe

5,90 B35 by o bl (P-value) (g,bo] o gl -F Joio
Sl 31,81 495 FBS g HbAlc raw g axlao
FBS HbAlc
of+5) of5¥ Bcl-2
AN AL Survivin
< IV¥0 <152 P53
<I5Y0 -[oay Fas

S0 A0 9 Co
"\“’LG" ul.\).} o.&.u.{wb dlﬁ»p&b L,’.:LQ(J] d)ln..u w.u.)y);
G255 4 g o bl (ol Sl )lgSue I (29,5 Lawgs &5

ey (W) seloslion Ysigl plsl o JWagy (LS g


https://jdm.tums.ac.ir/article-1-5011-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-26 ]

(\Y"'\Y uLuwl) Y D)Loa:) Avg 0)9))

Old Sloyd (subligs lodd 5 (S pole ol (S5l dlee

Pl p5Y CudeS g (B S p &) ooy bl pud (SIS ol
3 Sogl on lops sop ORI CiS g clply s e
2 JBmn gl (o9 Fusd U sre glapeslSe
e @l sliwly 13 gpoge cul bl j8 cubs @ LM
Sady ol &S WSl o 55 VeV Jlo o (YY) oK ¢ Kataria
S <8l > 1y (Fnld 3 TWEAK) s S cloysisy
oy s 58 09,5 4 Cans |y Cuidgs p 4 Mine ) louws (gl
Sop ol o8y YU oS e e ol el S5 cldles s
2 & dan 8L jeual olie ShIBl s Ssnl 9y ooy
Ol 85 sy 3 4 g o3 e JWomn sl Fisk
OM Pty cge g odd Al Cobd (Hlow dawly 4 puilSe
Dydien Jidg p (6slew Candy

slcdin 8 dlpidy (0 polbs ddlas s (SIS coonl
I sl awen > Pl & bl gl adbe Slop e
35 9 ik slen gl » R 5 Ll (o)l bu
2 gy p3b L dlaly ) (glodjiaS Slisiog 09yl chilb oo (o]
wllos @ls & a2 b (FV-Y0) 3,50 Sypo jougl 4wy
Sian c8l )3 Fas 9 P53 Sgugl 9y clopnbion olie ol
4 Subdpl 531 L duslie ;> Cutidg p 4 Mine Sl ol Bl 4l
Lo glagon Ol s b ORI ey JB SO
Ay e ol Sl ials Surivin g BCL-2 Sgug]
Sssnglon sloodisn 3,8ee b g b sl > B olply
Solor glop> 3 (2slhe 9 b Sl Ban g5 oo Fas 5 P53
A5k cobd 4 (bMie JLSdg »

adlae (sloog,S 5 ouiS S b sil uis g oy & byl
250 cov adllhe ol gl CuS oles e WAl (gl ime gl
Cunl @85 18 5 adlhae > (BASCES S iz by o
() Jg)

il b Jsho j5ngl 2 cobd (silow JiS ol 13 35903
JVoads JpuS 09,8 g 0l S 09)5 o (slamalie ) Mo
A5 pbsl Survivin ¢ BCL-2 Fas P53 sla 5 ol oliwe bl
Y Joda) ais oamlive (gybolize cigles 3)lg0 | Siomd o oS

5 HBA,C Ol}ﬁp L )95.&) dbbdj ul“ bls,l 2)90 3 (pired

MBSl Lol 29 0 085> Cuiidgs s Mine Siibid e o8l &
gl 09,5 93 40 5 SUrvivin 5 olo g8 ls dme (g,lel Llsd
ssasl b Ol 3l Sl ool (Y Jgie) clls )b e
a oS bl e Culidgy 4 Mie Sl o8l ad dien il o
OHen 5 Rai adllas p> .cul (L3 ldllas b )55k > 00
Uil 8 Gypo Snbd sland oy aS Verd Jlo o
&35 PPSwaSee hg) b Cangy Maed 2l jengl K i
obis DNA-Fragmentation o (s59lgdy00 Olypusi o Ad awyp
YY) L5 00l
OSen g Fu ((YA) Y3+ Jlo o o,)Ken o Desta cldles
a (Y)Y Jw p lKes o Kang o (YA) Y+ed Jlo
b la Joho ¢ lacwDgzinl dacuwdlgpd jonel il ey
P& b sl Kby sl bse sldd Gluls o 1) sawen
Olllas (dg o))l wfpale bl oyl adlls zls sl
5 s gly IMSie b il adles b dwslie > )sSie
OhSen g Desta asdlllae > Jlo loie a4 abl o0 guls paess
M8 slaglis J6VL & g5y 5 JhwgngSee slaed; (YA)
Ol ey 9y iz 5l ey 9 392 0 bl Wl 5 Stld slabge
s Kang o ,Sen o Fu cldlls 3 uiomen A wyp pd;
il g jelK) S8 4 bhee p» gy cluls oK
sbyl (Aa 4 P.gingivalis cuiy 4) ol lapmslS)ly S
diog 4 b ybas obd 3)lge ST 50 aSO) aus (YAN') gy 0l
o @l e (plplo g 00,5 <l Streptozotocin (3,5
@ dog b ol a4 Miw slalusl Jog p cluls 4 cldlas
blse JSte ei)ls (GY5b g (eje gy Silow 93 &S
Olallas opl j> ad) JI5 4 (g55lgdie ¢ Slusl addllas lid8 45 09N
0355 5 Col 039 ohasdgiumgion 5 (2559 Sse g 1]
e 1 cwl o pbl aie; opl > Real time PCR L ow)y
535 5 sstaml eddy (A Sidyy (63945 b Wl po pol> anllas
ool g0 Cudg YL cnd Sl g cobd 4 bMe 0 Cutagy
oy o8l (7) o) Sen o Al-Meshat adllas 4y asg5 b il ol 8l
Slond; oy b ol GlapuslSe | Sogualn oo

)yl 5 Repopulation pac e & o cuul oas 4l Sl

ARIA


https://jdm.tums.ac.ir/article-1-5011-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-26 ]

ober 5 635 SUS (n) 553

Caidg yy 4 Mie Sl 3181 )5 at) e il sl Jobo joal (ljee ()

5 Sighm! Oia sByeSl pl (yp & Olgi oo os] e 5

<l > Fas 5 P53 (gjsngnl Gha oo jon ol

MR L awglie > Cuidgy 4 Mie Sbd ol A e
e Sl Al ) 5 a0 oMt (g loline Gl 3l Sty
Loy by b cplpl adbie low cnl 0 sl SV
e by oad wsle ol 3 S Bl glaany
Syt 4 e e Vel oad 55 Sguslyy slacnSion

Do Culd 4 bMis 5o loyd zuls 9 JWags p (o)lew baslyi

Sby pole oKL (odaghy Cislae 0jo Ay 4 3805
cSHlio b g oS (Jlo coles YOI o)l l3)3 llys 5lyud

odpwy pbol 4 jlpd (Sbj pole oKy by Sl S 5
D)Lo.«fi 4 ol Jf dgrmo )_S.) Uu:.u:}u AAl)ubb )‘ adllas u:l Cl

0l e iy (S pole oKy ( Sl 0aSiily NFYF
Wb (Sl dlpa 8 Sl g olenly I dhsgpn ol
Sy sonlonss | osn w5 e desl GBI 5 la ey
9 S s SL BB B (sxpdae b olSSleyy ol

20,5 o (byy8

1- Graves DT, Liu R, Alikhani M, Al-Mashat H, Trackman PC.
Diabetes-enhanced inflammation and apoptosis--impact on
periodontal pathology. J Dent Res. 2006;85(1):15-21.

2- Nagata S. Apoptosis by death factor. Cell.
1997;88(3):355-65.

3- Li H, Zhu H, Xu CJ, Yuan J. Cleavage of BID by caspase 8
mediates the mitochondrial damage in the Fas pathway of
apoptosis. Cell. 1998;94(4):491-501.

4- Darby IA, Bisucci T, Hewitson TD, MacLellan DG.
Apoptosis is increased in a model of diabetes-impaired wound
healing in genetically diabetic mice. Int J Biochem Cell Biol.
1997;29(1):191-200

5- Hahne M, Rimoldi D, Schroter M, Romero P, Schreier M,
French LE, et al. Melanoma cell expression of Fas(Apo-
1/CD95) ligand: implications for tumor immune escape.
Science. 1996;274(5291):1363-6.

6- Al-Mashat HA, Kandru S, Liu R, Behl Y, Desta T, Graves
DT. Diabetes enhances mRNA levels of proapoptotic genes and
caspase activity, which contribute to impaired healing.
Diabetes. 2006;55(2):487-95.

V£

odaliio (g5 bz bl 35 «cuiings s 4y Mo Sl ol 31 FBS
Lol die) oyl 50 (6,500 addllhe 4 Lol 51 L(F Joso) cunl ot
Oldlas plo b duslio g 035 S 2ol (ol pounndd ol 00l
L ocbs oS e @b gl 4 olael b bl s o)
B g h A8 geje LRI a4 6N GlapeslSe
s5sl Gl carge 3 (AGES) (5sdjoSilS oleg &Y guasmo
Ol 5 Graves dasllas by g o 4 died <l sl Jolu

9 Jbé et sladigs I3l Bsb el ¥V Jlo 3 (7)
245 295 s5s) S ShIBl cage Slg e s TNF igl3él
bl ool o0l aslsy AGES Lwyp 4 lasiins ool adllas

JsS olime pialS s HBAIC (il b a8 canl o)y o]
ol 0l LS ymimed il 4Bl il AGEs (e ol
Cuwgy (glacuwMyg pud cuiS laswo 4 AGEs (45,8 adlsl oS ol
pie b o 4 (YV=YQ) cusls aalgs )3 1) se0el il ¢l
oass ) (b Canl S Sl 09,5 53 jgngl (e > lis
il a1 5 o JS lbegS Sy pn 55 lnaigad oS i
Js 4 a5 buljl g B Kby sladiges S8 sl 4 3]
Ol 095 puge 3l adlas )3 sl Jbo plie Cadgie
AR Y BY ol b cobs 8 i 56 diej 2 (6500 elos
Oexed 9 o ol 02l g 0k JyES (slaog)S I Sy

&b

7- Vieira BJ, de Souza AR, Aarestrup FM. Tumor necrosis
factor-alpha expression and detection of apoptosis at the site of
chronic periodontitis in AIDS patients. J Periodontal Res.
2003;38(6):606-10.

8- Koulouri O, Lappin DF, Radvar M, Kinane DF. Cell
division, synthetic capacity and apoptosis in periodontal lesions
analysed by in situ hybridization
and immunohistochemistry. J Clin Periodontol.
1999;26(8):552-9.

9- Giordano C, Stassi G, De Maria R, Todaro M, Richiusa P,
Papoff G, et al. Potential involvement of Fas and its ligand in
the pathogenesis of Hashimoto's thyroiditis. Science.
1997;275(5302):960-3.

10- Peter ME, Heufelder AE, Hengartner MO. Advances in
apoptosis research. Proc Natl Acad Sci U S A
1997;94(24):12736-7.

11- American Diabetes Association. Standards of medical care
in diabetes--2007. Diabetes Care 2007; 30 Suppl 1:4-41.

12- American Diabetes Association. Standards of medical care
in diabetes--2011. Diabetes Care. 2011;34 Suppl 1:11-61.


https://jdm.tums.ac.ir/article-1-5011-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-26 ]

(\Y"'\Y uLuwul) Y D)Loa:) Avg 0)9.))

Old Sloyd (subligs lodd 5 (S pole ol (S5l dlee

13- Newman M, Takei H, Klokkevold P, Carranza F. Clinical
periodontology 10th ed. St.louis: Saunders; 2006. chap 7:
100-9.

14- Newman M, Takei H, Klokkevold P, Carranza F. Clinical
periodontology  10th ed. Stlouis: Saunders; 2006.
chap 21:355-61.

15- Newman M, Takei H, Klokkevold P, Carranza F. Clinical
periodontology  10th ed. Stlouis: Saunders; 2006.
chap 17:284-311.

16- Emrich LJ, Shlossman M, Genco RJ. Periodontal disease in
non-insulin-dependent ~ diabetes mellitus. J Periodontol.
1991;62(2):123-31.

17- Loe H. Periodontal disease. The sixth complication of
diabetes mellitus. Diabetes Care. 1993;16(1):329-34.

18- Ainamo J, Lahtinen A, Uitto VJ. Rapid periodontal
destruction in adult humans with poorly controlled diabetes. A
report of 2 cases. J Clin Periodontol. 1990;17(1):22-8.

19- Newman M, Takei H, Klokkevold P, Carranza F. Clinical
periodontology 10" ed.  Stlouis: Saunders;  2006.
chap 18:312-29.

20- Miller LS, Manwell MA, Newbold D, Reding ME, Rasheed
A, Blodgett J. The relationship between reduction in
periodontal inflammation and diabetes control: a report of 9
cases. J Periodontol. 1992;63(10):843-8.

21- Grossi SG, Skrepcinski FB, DeCaro T, Robertson DC, Ho
AW, Dunford RG. Treatment of periodontal disease in diabetics
reduces glycated hemoglobin. J Periodontol. 1997;68(8):713-9.
22- Giaccia AJ, Kastan MB. The complexity of p53
modulation: emerging patterns from divergent signals. Genes
Dev. 1998;12(19):2973-83.

23- Wajant H. Connection map for fas signaling pathway
science STKE. http://stke.sciencemag.org/cgi/cm/CMP_7966.
24- Dejean LM, Martinez-Caballero S, Manon S, Kinnally KW.
Regulation of the mitochondrial apoptosis-induced channel,
MAC, by BCL-2 family proteins. Biochim Biophys Acta.
2006;1762(2):191-201.

25- Sah NK, Khan Z, Khan GJ, Bisen PS.Structural, functional
and therapeutic Dbiology of survivin. Cancer Lett.
2006;244(2):164-71.

26- Tamm I, Wang Y, Sausville E, Scudiero DA, Vigna N,
Oltersdorf T, et al. IAP-family protein survivin inhibits caspase
activity and apoptosis induced by Fas (CD95), Bax, caspases,
and anticancer drugs. Cancer Res. 1998;58(23):5315-20.

27- Rai NK, Suryabhan, Ansari M, Kumar M, Shukla VK,
Tripathi K. Effect of glycaemic control on apoptosis in diabetic
wounds. ] Wound Care. 2005;14(6):277-81.

28- Desta T, Li J, Chino T, Graves DT. Altered fibroblast
proliferation and apoptosis in diabetic gingival wounds. J Dent
Res. 2010;89(6):609-14.

29- Fu YW, He HB, Ou JG. [Osteoblast apoptosis in

experimental diabetic periodontitis in rats]. Hua Xi Kou Qiang
Yi Xue Za Zhi. 2009;27(3):252-5, 259.

30- Kang J, de Brito Bezerra B, Pacios S,
Andriankaja O, Li Y, Tsiagbe V, et al. Aggregatibacter
actinomycetemcomitans infection enhances apoptosis in vivo
through a caspase-3-dependent mechanism in experimental
periodontitis. Infect Immun. 2012;80(6):2247-56.

31- Kataria NG, Bartold PM, Dharmapatni AA, Atkins GJ,
Holding CA, Haynes DR. Expression of tumor necrosis factor-
like weak inducer of apoptosis (TWEAK) and its receptor,
fibroblast growth factor-inducible 14 protein (Fn14), in healthy
tissues and in tissues affected by periodontitis. J Periodontal
Res. 2010;45(4):564-73.

32- Ottonello L, Bertolotto M, Montecucco F, Bianchi G,
Dallegri F. Delayed apoptosis of human monocytes exposed to
immune complexes is reversed by oxaprozin: role of the
Akt/IkappaB kinase/nuclear factor kappaB pathway. Br J
Pharmacol. 2009;157(2):294-306.

33- Zhou YJ, Wang JH, Zhang J. Hepatocyte growth factor
protects human endothelial cells against advanced glycation
end products-induced apoptosis. Biochem Biophys Res
Commun. 2006;344(2):658-66.

34- Demidenko ZN, Vivo C, Halicka HD, Li CJ, Bhalla K,
Broude EV, et al. Pharmacological induction of Hsp70 protects
apoptosis-prone cells from doxorubicin: comparison with
caspase-inhibitor- and cycle-arrest-mediated cytoprotection.
Cell Death Differ. 2006;13(9):1434-41.

35- Wang S, Konorev EA, Kotamraju S, Joseph J, Kalivendi S,
Kalyanaraman B. Doxorubicin induces apoptosis in normal and
tumor cells via distinctly different mechanisms. intermediacy of
H(2)O(2)- and p53-dependent pathways. J Biol Chem.
2004;279(24):25535-43.

36- Graves DT, Liu R, Oates TW. Diabetes-enhanced
inflammation and apoptosis: impact on periodontal pathosis.
Periodontol 2000. 2007;45:128-37.

37-Niu Y, Xie T, Ge K, Lin Y, Lu S. Effects of extracellular
matrix glycosylation on proliferation and apoptosis of human
dermal fibroblasts via the receptor for advanced glycosylated
end products. Am J Dermatopathol. 2008;30(4):344-51.

38- Alikhani M, Maclellan CM, Raptis M, Vora S, Trackman
PC, Graves DT. Advanced glycation end products induce
apoptosis in fibroblasts through activation of ROS, MAP
kinases, and the FOXO1 transcription factor. Am J Physiol Cell
Physiol. 2007;292(2):850-6.

39- Alikhani Z, Alikhani M, Boyd CM, Nagao K, Trackman
PC, Graves DT. Advanced glycation end products enhance
expression of pro-apoptotic genes and stimulate fibroblast
apoptosis through cytoplasmic and mitochondrial pathways. J
Biol Chem. 2005;280(13):12087-95.

AR


https://jdm.tums.ac.ir/article-1-5011-en.html
http://www.tcpdf.org

