
fl11 J..J 'ffJ..J~ U 6'i~Vi11""] fl11 J..J 't11 J..J1 'itl (U n1 'ifl1U fl J..J 'i~~U
v 'I

"1 m1'tl(UL~H milu n1'iL n m l'iflm11uL91'5n L't1U(UUU1 U
I 'U

~ a

LU1Vi11U6b'Um}1 2*

~UGlU1 L'WFI:;GlUA; ~.'U. a.3J.

~;GlU L'WFI:;GlUA; 'W.'U.2

*L~ftJ n'1,.~\"i tJ~u U,,'1 nVlu~\"itJ~uu~'1u~iitJ~tJ~ntJ~.;ru~ft'1fj'1"tU~~ n,.~tJu'117tJ n":;Y\",)~~'1fj'1"tU~~, , , , ,

1 P1flUn.;:jU~n11~ 411 ~utfu1n11~1fi11CUq~ 11 '~tJU1::~-jiV1fi 7 C1UUU1::~-jiV1fi ~1~L~ULU Vity11vi n,-3LV1Vi~~1UP11

2 , '1 - A - A
nfl~-31U~1tJffi11~ L1-3VitJ1U1f1L~~-3~::L'D-3L V111 ~.L~~-3 ~.~::L'D-3L V111, ,

'U'VIflGlrii)

f61 gt/IJ:.."ff L ~ tJ ~1 P11"J1)Ji)J~ U fi1~~~1~ P11"J1)J~1)J11C11 Un11P1I"JU P1)J1~i) UJ1 ~1 ~ 1 UL~tJ ~ nu n11Ln ~, .
11r1m,ii'ul;;'iinL~u1utJuI"JULU1~1"J1U'D11~~ 21urlULVIU

OJ

f"61".:?6m'f ~n~1UtJUI"JULU1~1"J1U'D11~~ 2 ~1UI"JU 205 11U 1urlfi11n11P1LU1~1"J1U 'lJ1f)~L1~YiU1U1~L)1tJ~
, OJ

'U~L ~~ L Vl11 1~ EJtJUI"JU~LUUn~)Ji)I"JIf)U1~;f ~1f)~LUUtJUI"JEJ~)Ji'iun11'in~"1nrlfi11ni)~n~11"J ~~ ~lf)nulf)u1~iitJEJ
OJ. OJ

~1f)~P1f~ ~'1J~Luu~uI"JEJ~31.,:rui)'Di1~"~~1)J11C1U1~L~U~1111"J~~1~ 1 Vl1~m,ii'u~"l~rl1U 6 ~ 1u;;u~vi1n11~n~

.
31J1~1~Ln1~ (Hemoglobin A : HbA ) ~~vi1n11~11"J~LL~~,,~iiuVin~1111"J~~1~ 1 Vl1~m,ii'UI;;' ~'~,,1nn11

lc lc

~11"J";;~1'11LlJ1)J1n~UULIf);;U:n YiU~11utJUI"JU 205 11EJ;f31tJUI"JEJ~~1)J11C1~I"JUP1)J1~i)UJ1~1~1UL~If)~L~ 46 11EJOJ OJ .
~~U111 EJ~~Lt1)EJ~"1mLUuiiuVin~1111"J~m,ii'UI;;"lJtJ~n~)J IliI"JIf)U1~fjn 46 11 EJ ~31tJ1EJLL~~LI"J~1UI"JEJLUUL U1~1"J1U. .

LtJ~. . . OJ
~LIf)~LIf)~/~:n

N.mIJRn~ YiU~1L~If)~n~111"J)J.fI~n~)J 'lii1u~~~)J~Ufi'IJIf)~L ~EJfiu 1'11L'U~EJ~L)Jtn~UULIf);;U:n~)J~ufinu.
1'11L'U~un11~t1JL~EJn11U~Ln1~'lJtJ~tJ~EJI"J~tJ'1,ii'UI;;'If)U1~31iiEJ~1;:;t1JVl1~~'ii~ p = 0.01 (p < 0.05) 1~EJ311'11

~)JU1~?lVI';f;~~i)J~ufi (r) = 0.3 )JL~1f)1~m1V1~~tJULrI-~LLrll"Jf~1P11"J1)J~)J~ufi'IJlf)~rlI"J1)J~1)J11C11un11P1I"JUI'J

1~i)UJ1~1~ 1 UL~1f) ~ nu n1nn ~ 11r1tJ'1,ii'ul;;'iinL~U L~EJL mEJUL ~EJU~1Ul"JutJul"Ju~31 n11~ruL~EJn11U ~ Ln1~'lJtJ~
OJ OJ ~

tJ;;EJI"J~tJ'1,ii'UI;;' ~ 5 ~~fiL)J~1)J1nn~11If)EJ~~ 1 0 'lJtJ~~1u.,:ru;fuLU YiU~131P11"J1)Ji)J~ufinutJU1~31iiu~1;:;t1JVl1~

~'ii~ ~rlI"J1)JL~tJ~U1tJEJ~~ 95 p = 0.012 (p < 0.05) I'll odds ratio = 3.96 (95% CI = 11.43,1.37)

&1Jt/ 1 UtJUI"JULU1~1"J1U'D11~~ 2 P11"J1)J~1)J11C11 Un11r1I"JUrI)J1~i)uJ1~1~ 1 UL~1f) ~31 rlI"J1)J~)J~ufinun11Ln~ L1r1
, OJ.

tJ'1,ii' ul;;'ii n L~U L~ utJUI"J EJL U1~1"J1U~ rlI"JUP1)J1~i)UJ1 ~1~ 1 UL~1f) ~ L~LP)mtJn1~L uu 11P1tJ'1,ii'ul;;'ii n L~Ufj ~L UU
OJ .

4 L vi1'IJ'1)~tJUI"JULU1~1"J1U~~1)J11C1 rlI"JUrI)J1~i)UJ1~1~ 1 UL~If)~ L~OJ .

('"J ~u~ ~~1"1 2546;26:73-84),
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0

'U'VIU1 PI'J1).J'iULL 'i~~'fJ~ L'iPlilivTur/ttiJn L ~U).J1nn~1P1UUn ~U'i:::).J1 CU 3,
'1618'1 "': 1 "'-"" r 1 04

LVl1' ~(;)tJLru~1:::'fJtJ1~tJ~ UCJu'JtJVlPI'JUPI).JU1~1~ UL~'fJ(;)
" ,

1~~~~UPI'J1).Ji).J.jiufi;~ntti1'J~~~~).J1n 9,13-16,21 ~~~1tJ
"

n1'iPin~11r)),j"fJ~'iU~'i~rlur)11u~u'JtJLU1~'J1U~PI'JUPI).J, " ,

J1~1~ 1 UL~ 'fJ(;)1r))~ PI'J1).J'nnLL~:::PI'J1).J'iULL'i~~'fJ~ L'iPlilivTur/t, ,

tiJnL~u13J LL~n v11~"1n Pluun~ L ~'fJ~~1nL if'fJL ~ 'fJilivTur/lLL~:::

n'i:::(;)nLu1-fIu~PI'J1~r))1UVl1U~~;fu 12,14,17,19 1 UliU'JtJLU1~'J1U

" " "

\/i'PI'JUPI ~'i:::;uu~1~1~1 UL~ 'fJ(;)1~~ ~LU U'i:::tJ:::L'J~1U1U
,

~L'fJn1~ LU u L'iPlu"i'vTur/ltiJ n L~U L-liUL~ tJ'JrlUn1'iLn (;) 111 'J:::

LL Vlm.jJ~Uv1'fJ'fJ;;tJ'J:::~u 1 LoI!UnU 18,21 CJ~n1'iPin~"1n'fJ~~

~un~u,,~ UULU U~ tJ'fJ).JfUr)1 PI'J1~i~.jiufi 'i:::~r)1~L'iPl
,

LU1~'J1ULL~:::L'iPlu"i'vTur/I ii nL~ULUUPl'J1~i ~.jiufi 2 Vl1~

(two - way relationship) ~~CJ~L~"i'~~~nuLL~:::nu 13,22,23

;~ ~ U1~'i1 tJ~1U ~'iU ~11~ Lru ~1:::~ U 'J tJY; LU u L'iPl L U1~'J1 u,,:::, "

~ PI'J1~'n n~'fJ~ L'i PI u"i' vi ur/l tiJ n L~U ~1nnr)1 Plu~1~ LU u L'iPl,

L U1~'J1UL vl1Ju LLv1~U'JtJviLUU L'iPlilivTur/ttiJn L~un~ PI'J1~'nn" ,

~'fJ~ L'iPlL U1~'J1u).J1nnr)11 UPIU Y;13J LU u L'iPlu"i'viur/l tiJ n L~U

r))'JtJLoI!unu23

.. ~~.., ~..~
n11P1n~~~'IJ'iJ~P1'J1).J~).J~Ufi 2 Vl1~ ~~~~L~1).J-n~nU

LL~::nU'IJ'iJ~ L1P1m.(lUr)) ii n L~1J LL~::L1P1L1J11.1'J1U ~'JUL 1.1rY1f1

~~~'iJ ~P1-l1 'a~n U 13 ~~~ r:i ~ tJ1 tJ1).J'afl1J1 tJn~1n'IJ'iJ~ P1'J1).J
..

~).JYiufi~'a~Vl1~tJ1~n~1'JL-rlu Grossi LL~:: Genco22 L.jfVlt1~~

'IJ'iJ~ advanced glycation end product (AGE)24 L~tJ~~tI
, oJ ~ . ~ J d

'J1'IJru::Vl~11~~ (endotoxm) ~1nn11'iJnL~1J'IJ'iJ~LU'iJLtJ'iJ

tl1.(1 ur)) n1::tIl UL,x L3:J ~ L~ 'iJ ~'lJ1'JL .JJ1~' n1::1J'Jun11{) n L~1J. ..
~::~n11t1~'iJtJ~11 VlL).J'iJ{ LULP11:n~ LLyJ~L~'iJ{ - LL'iJ~~1

..

(tumor necrosis factor - alpha; TNF- a) LL~::flUL~'iJ{

r.'JRU-rJUL 1J~1 (interleukin -1j3: IL-1j3) 'iJ'iJn).J1yj1~1tJ
.r d " ~ ..",. .r ~ ~ . .

L U'iJLtJ'iJLL~::n1::~nYi1'iJ).JVl~Vl1 L 1.1Ln~f11'J::~'iJ'iJU~~U (msuhn.. .
resistance) J1~1~ L UL~ 'iJ~~~~n~11::~1Jtln;,)~::4'1Jn1Jn1~

..

'iJ::~L U ~1un1::1J'Jun11~~~1f~ 1LL'iJP1!£U (Millard reaction)
~ ."1 .. J,., " ~.. ..

Ln~LuU AGE -n~~11Un'iJ L 1.1Ln~~~L~tJ1.11tJ~1).J).J1'an).J1n).J1tJ
"I oJ. J d ..", ~ ...
L~tJ'lJru::VlVl1~1tJL U'iJLtJ'iJ LL~::Vl1 L 1.1~U~1J1.1~'iJ~L~'iJ~Vl1~1U.
fJ~tln~ ~::n1::~uLo:iLn~~11 TNF-a LL~:: IL-j3 L~).J:lfUtf)n

Lun~1n ~~~yj1Lm1P1m.(lur))iinL~1J1ULL1~).J1n;fu 'lJru::~.
1::tJ11JJ1~1~LUL~'iJ~n~~;iufI'JtJ22.24 (tJ1~1t1~ 1).. ..

."1 '1 J ~.. ."" ."1 _or
L U1~,)1ULuUL1P1L 1'1)1~Vl~U L~U'1)fJLL'n:::L uUuC1JmVl1~

~1fj11ru~'lIL ~~~1n;fuVln\/i L ~'1)~~1n'llru:::ifL1P1LU1~,)1Uif~, ,

1~~1~11C1:;n~11 ~~1fJ'lI1~lf1LL'n:::~LL u') L ii~L ~~t.j1u,)u~1n
J -.. . "-". I" ., - 1'1 . I ~

'lIUj;11~,)C1n11~11~"j]')j;1VlLu'nfJULULUVlnu1:::LVlP!Vln1:::~Un11, ,

Vi ~U11 f11,):::LP!1~~n~LL'n:::i~P1~Luul1~~fJ~~~~ vi11 ~~
..

".'1 -.. - J '1 ' -
~u,)fJLU1~,)1U"j]U~Vl 2 L~~~1n'llUL~fJL'U~1:::'1)fJ1~fJ~n11
"

o;I~U1'1)j;1~1~n11~'lI'1)~U1:::L VlP!1 Uf11P1~UL'1)L:nfJLLu~YJn vi11~,
~ n11LU~' fJULL u'n~'fjfi n11~~ j;1~1 n n111-n LL 1~~1Ur;i ,)fJii '1)

~1LUUn111-n LP1~'1)~9n1n'n n111-n LP1~'1)~v1ULL 1~LL'n:::n11vi1~1U,

L~f.J,j ~'1) fJ' n u\/i'~1n:{; U U1:::~1runU.j1P1,)1~"j] n'll'1)~L1P1
" ,

"'1 - J" ...1 " 1LU1~,)1UVl,) L'nn~:::L ~~1IU~1n1IfJfJ'n::: 4 LuU1'1)fJ'n::: 5.4 U

1:::fJ:::L')'n1 30 U (~1nU 1995-2025)2 1uu1:::LVlP!lVlfJ~

l'JU,)fJLUUL1P1LU1~,)1ul~ii'1)fJn~11'1)fJ'n::: 3.5 1I'1)~U1:::"j]1n1
"

vf~U1:::LVlP!LL'n:::~U~~n~1'1)fJ'n:::13 1U~U,)fJ'1)1fJn~1 60 U" '"

(;)~JuL~'1)U1:::"j]1n11 VlfJi1n~1 60 t/i1UP1U~~i1l'JU,)fJLU1~,)1U"
., ,~ , ". 'I ' J"

L~j;11n,)1 2,100,000 P1U LL'n:::~u,)fJLU1~,)1UL ~'n1U1'1)fJ'n:::"
95 - 96.3 LUUl'JU,)fJLU1~,)1U"j]U~~ 23 l'JU,)fJLU1~,)1U

" "

~')u1...,ruP1,)UP1~1:::(;)U.J1j;11'n 1 uL~'1)r;ll~lf1LL'n:::m 1P1LL Vl1n-n'1)u4,5
w ,

l1~,iiuL uu ~fJ'1)~:;unu~1 11C1J~1tfi1 ri C1J'lI'1)~ L1P1L U1~,)1ULn ~

~1nf11'):::.J1j;11'n 1 UL~'1)~~~1 ul'Ju,)fJ~1~~1~11C1P1,)UP1~1:::(;)U" " ,
" "

U1j;11'n1 UL~'1)~1~'1)fJl uLnrulVi'un~lf1 f11,):::U1j;11'n1 UL~'1)~~~" "

dvi11~Ln~~fJ1fi~f11~~'1)~'n'1)~L~'1)~1u'1)'ifJ,):::~1~ 1 iI')-h~n1fJ

'i'i~~'n1-X Ln r;lL1P1LL Vl1n-n '1)uvT ~Lrfi fJU~il:uLL'n:::Li '1):;~ L-nU

L1P1LL Vl1n-n'1)uVl1~1j;1 (nephropathy) L1P1LL Vl1n-n'1)UVl1~j;11

(retinopathy) L1P1~'n'1)~L~'1)~':;;')1~~u (coronary artery

disease) Luuflu ~~L1P1LL Vl1n-nIfJUL ~~1dLUU~1L ~j;1tfi1riru, w

1I1fJ~n1n~uU,)fJ Yln11LL'n:::L~fJ:n~j;11 u~~~ (;)~Ju~~U1:::~~r1, ,

~;n1l'1)~n11:;n~1L1P1LU1~,)1Ufi'1) n11vi11~~u,)fJP1,)UP1~
" ,

1:::(;)U.J1j;11'n1 UL~'1)~1 ~'1)fJluLnrulVi'un~~1n~~~ L ~'1)U'1)~nu" ,

tijUj;111fJ~1n L1P1LL Vl1n-n'1)U(;)~n~1')6-8

1 U~1~U1:::L VlP!i111fJ~1Un11~n~1P1,)1~i~o;Iufi'll'1)~ L1P1

L u1~,)1unun11Ln r;lL1P1mviurfltijnL~U'1)f.11~~1n~1fJ ~'nn11

~ n~i1vf~~~iiu~u ULL'n:::'IT ~LL ~~ 9-23 l1~~iiuLuu ~ fJ'1)~:;U~1

, ,
L1P1U1v1 u~ tij n L~UL,j Uf11'):::LL Vl1n-n '1)U'1) ti1~~~ ~11'1)~ L1P1

L U1~,)1ULL'n:::L1P1LU1~,)1ULU ul1~~fJL~ fJ~'1)ti1~~~~1I'1)~ L1P1

mviurfltijnL~u 11,13,16,18.21,25 l'JU,)fJL1P1LU1~,)1ui1P1,)1~"j]nLL'n:::
., .
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~u,)fJ';;Ufi,n11~ (gene sets) i')~nulun11vi11\XLnc;)11P1

ili.;JUrJ1rrJnL~1J~1'f) l1P1L1J1~,)1u~1'f)Ln c;).ft~~'f)~ l1P1~1'f)~nu

L~' 'f)~U ,)fJn1::V\1Jn1J~~LL,)C;)~ 'f)~~l~L ~~1~~~1J1~1J1::n11
..

..' ,- ..', - J. "..'
LU 'f)~~1n~U,)fJ~UD n11~V\ 1')~n UU V\1~U1V\ P1,)1JP1~

, '

n11vi1~1U~'f)~1~1J1JlltJ~~nu~'f)~i1~n1fJ23,25 (c;i~11J~ 2).. , ..

Soskolne LL'i'I:: KlingeiJ 1~~~~~.11~~1'fJ1"~1"1n

~'i'll~!JUI'i~~'fJ~n1'i~ ~':1U11'i'1 LL'i'I::1~.;[ ~1 ~L~ 'fJ~~ ~1 ~~ U~!J" "

L U1~,)1~t..j ~~'i'l1.x n'i::u')~n11L~1~'i'l1'k1~1'i'fJ1~1'iLLU'i

Lu~!J~1u (metabolic alterations) l'iPlU1-j]~rfliinL~u~~
.r ~.J' ..

'i~LL 'i~~1n~~,,1nn1'iUl ~L on 'fJLL UPlV1 L 'i!J~'i'fJ 'fJ1,,~1,,1nn1'i~
,

Periodontal disease and Diabetes Mellitus

DIABETES MELLITUSPERIODONTAL

DISEASE AGE - protein

Periodontal pathogen

t Macrophage

AGE - receptorEndotoxin, toxins

Cell membrane products

Synthesis + Secretion

TNF - (1.+ IL -1 ~
Proinflammatory

cascade

Degradative cascade
Secretion TNF -(1 +IL -1 [3

Hydrolase, MMP,

Collagenase

secretion

Connective tissue

destruction

Bone resorption Connective tissue

degradation

Grossi SG, Genco RJ. Periodontal diseases and diabetes mellitus: A two-way relationship. Ann periodontoI1998:3:5l-6l

'\J~ 1 1ULL1J1JP1,)1~-i~-jiufi 2 Yl1~1::~~1~11P1m';;;ufln1Jl1P1L1J1~,)1Uu .
Figure 1 Proposed model for 2- way relationship between periodontal disease and diabetes Mellitus.
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\
\

,.(

Soskolne W A, Klinger A. The relationship between periodontol diseases and diabetes; An Overview. Ann.Periodontol 200 1:6:91-8

'5'\J~ 2 ~~~~~')Uti2" , .. "

Figure 2 A simplified diagrammatic representation of the second hypothesis which proposes that a variety of environment stressors, affecting a host whose

genetic composition consi~ts of a combination of genes(gene sets), could result in the phenotypic expression of either periodontitis, diabetes, or periodontitis
and diabetes.

lu~'t)~n1:::lJl)un11L~1~~1t1j~11~'t)~~1~~u (alterations in

collagen m~tabolism) 't)1~~1~1nn11LLu1LU~ fJulu~'t)~

n1:::lJ'Jun11j;1't)lJ~U't)~ IJi 't)n11rfJ nL~lJ~'t)~i1~n1 fJ (host

inflamatory response) ~1't)'t)1~~1~1nwu~n11~Luuc;i"Jvi11i;;
~ ~ ( ° do o o )912-1421-2325 "1 GLn~~1~ genetIc pre IsposIt1on' . . 't)fJ1~~1n[;l1~

~~~1fJn11~n~ 1 uu~'OJUU~flJ1't)~11 n11fn~111~ili.i}ufI

n~1')1~fJ~1UnflLn1J'1)~fJ,)13,Ji3,JW1.Jfi 2 V11~~~n~1,).
1J'1)~ 11fJ L U1~,)11.JLL~:: 11fJU1vi' 1.JrJ! i) n L ~U LU 1.JnflLn ~ ~ fJ,)13,J

~~U;r;Uoif'1)1.J L~'f)1~~~1ll~~1n~ln1~~1F1C1Jn~1n1.J L~~::'1)1~

3,J1~1n~~1fJn~Ln~~~~L~13,Jn1.J '1)1~3,J1~1nf11,)::LL V11noif'1)1.J

1J'1)~n11~1.J~1 ~1~11.JL~ '1) ~~ ~ \ii' vi11OX Ln (;1'1"1 fJ1fi ~f11'1"1 rJi '1)"
L.l{1.JL~'1)V1L~n (microangi~pathy) '1)1~3,J1~1nn11LLU1LU;fJ1.J
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i) n L ~U 1 u~ U ')UL U1~,)1 u,,::~ ~~ IJi 'fJ n11f1 ')U f1 ~ 1::~ U,11 (;11 ~" .

1 UL~'fJ~l U~U,)ULU1~,)1U ~-3J un11~LL~fn~111f1mviur/t
" "

i) n L~ul ur:/ U ') U L U1 ~,)1 ui ') ~ n un111ilii 11 n~ lf11'D L~ VI"
LtJl~ln~,ju (glycosylated haemoglobin) L~'fJU1::L~U

f1,)1~~1~11C11 Un11f1,)Uf1~1::~u,11(;11~ 1 UL~ 'fJ~ Ci 'fJL,jU~-3
.

~1L,juLL~::~u1::1u'Du'fJu1-3~-31 un11fn~ l1f1mviur/ti)nL~u

1 utY U ')UL U1~,)1ULL~::oJi ')UL un11fn~1tY U ')UL u1~,)1ul.vr" "
~1~11C1f1,)Uf1 ~1::~u,11(;11~1U11 3-1 5.26-27 n11~~~-3~'fJ-3lii1.
HbA Vln 1 % ,i~1~11C1~~n11Ln~f11,)::LLVlmi'fJu.f1')1u

1C .
LL~::~~i)(;111n11(;11U"1n l1f1LU1~,)1u1~C;-3 21 %8

.. .r"~.1 .. oJ ~ ~.. ,
n11P1n~1u~')(;1C1u1::~-3f1L~'fJ~1f1,)1~~~~Uti1::~,)1-3

.

f1,)1~~1~11C11 Un11f1')Uf1 ~1::~u,1'l (;11~ 1 UL~ 'fJ~n un11Ln ~.
'1 .""~"~ 'I Y.'I ~.. 'I 1 ~..
~1f1u1V1U(;1'fJnL~U~U~u,)ULU1~,)1U'DU~VI 2 ~Uf1U VlU 'D-3~"
~ ~ ~ Y'"

~u~n11~ ,)C1'D')(;1LL~::~f11,)::LL,)~~'fJ~(;11-31 LL(;1n(;11-3"1nn~~

~,)'fJu1-3~Pin~luu1::LVlPI(;1::;;u(;1n L~'fJ';'l;;'fJ~~~1r;1'luL,ju
"

U1:: 1 U'DU' un11~ LL~fn~~~f11~~U,) ULL UU'fJ-3rf11,)~ (holis-". "
tic approach) L~'fJl.vr~u,)uLU1~,)1U~1~11C1f1,)UI")~1::~U

,1'l(;11~ 1 uL~'fJ~1~LL~::~'fJU12JuoJi'fJ-3u1n~

~\J\J,ju~n~f11,)~~~f11woJi'EJ~U1n U1~n'EJUc;)',)fJ.
.u'EJ~~vt')lU1(;1fJtJ'EJ~'EJ~liu,)fJ l~LLri 'EJ1fJ L WP! 1~l;iun11~n~" " .
'EJ1=DW r.j1U')UiJ~U,)fJLUULU1~,)1U LLUUuuiiin~f11')~m'flurfI

U1~n'EJUc;)',)fJ l;i'DUP\11U~:fjUVl1f.'i (PII) ~'EJ~ Silness and.
Loe32.33 1;i'D,U~f11WL ~~'EJn (GI) ~'EJ~ Loe and Silness33.3A

l;i'DU~U,j1~1fJ (CI) ~'EJ~ Ramfjord35 p\,)1~~n~'EJ~i'EJ~~n

ll'flurfl (probing pocket depth; PD) LL~~n11~ryL~fJ

n11tj(;1Ln1~~'EJ~'EJ;;fJ')~t!1'flurfl (probing attachment loss;

PAL) 16.35.361(;1fJn11;;(;11'11~f11')~r;i1~ 1 Vl1~t!1'flUrfl ;;(;1~1n

-ilul;i'DU, 6 ~ LLVlU 1 U1n l~LLri 16 (-ilun11~~~ 1 UU~,)1),
.':r -.,I " .':r ".,1.,1 "

21 (Y'ju~(;1'nn~1~uu'n1fJ), 24 (Y'jun11~U'EJfJ'nVl1 UU'n1fJ),

36 (-ilun11~~~ 1 ~1~.j!1fJ), 41 (-ilul;i(;1~n~1~~1~~,)1), 44

.':r ".,1.,1, ".':r-..,.,Io-
(Y'jun11~U'EJfJ'nVl 1 ~1~~,)1) LL~~ ~ UY'jU(;1'nULL~~~'nVl1n11')(;1

'1"'" "".", . d
4 ~(;1 ~(;1LLn (;11Un1~W~LLn~~n~n~1~ (meslo-buccal) n~n~1~. .
~1un1~Yi~LLn~ (mid-buccal) (;),1un1~Yi~LLn~ln~n~1~. .
(disto-buccal) LL~~~~n~1~~1uiu (mid-lingual) 1')~;;(;1

24 ~(;11 ULLr;i~~1'111;i'Dm uliu')fJ 1 11fJ36. "

0.. ,,_d

'Ja ~R1't.J n'i Wbba:'J fi n'l'i. .. 4 -" 'I oJ
V11 n1'1P\ n~1LL UU') L~'11::~ ru ~ ~L,)~1 ~~L,)~1~U ~.

(cross-sectional study) 1~f.Jvi1n1'1Lmf.JUL Vif.JU;;'iJ);j~'1::~11~

2 n~3.J

,. ". 1 d 1 . A bA 28-30
V!)JU1tJ11,&\Ln1:: (gycosy ate hemog ohm ; H ),~ ",

..

'6n"Anti1 LU;;U~~U'JtJ3.J1~13.Jii~~3.J1tJun~ ~ii~
"

.. d . "' ..
~1nL~1~L~'1)~L'fj'1)~'J'J~ FBS LL~~ HbA Vl1n1'J~3.J/11~ru

lC

;;'1)3.J~iin~ru~vt'J1u LL~~uuVin~/11'J~~'!I/11'fj.JI'1)~U1n ~/11'J~" .
mviu~l~ tJviu~ LL 'fjVl fJm~ ~1un1'J11 n~un1'J~'J'J~;; ~~u1~"

3.J1(11'Jq'1ULL~'JL ~tJ~P1UL~tJ'J~~'1)~n1'J~n~ '!Iru~(I1'J'J~L U.JI'1)~U'1fi
..

~~'J'J~iI~1~VI'J1U"'1~~J1(111~L UL~'1)~ ~ii~~1nVl'J1u"'1~~"

J1~1~LUL~'1)~~1nii'1)~UDu~n1'JLL~'J LLU~~U'JtJ'1)'1)nLUU

n~3.JP1,)UP13.JJ1(111~1~ LL~~P1'JUP13.JJ1~1~13.JL~ (1113.J~1 HbA.. . lC

~~vi1n1'J~'J'J~;;~~1n~'1)~u5u'"'UIn1'J 1~tJ~fi Microcolumn '!I'1)~

U1';-VI BIO-RAD Clinical Division. Herculus. CA-

Milano-Muncher Paris 1~~1L'U~tJ'!I'1)~ HbA LUP1UUn~
lC

63 'J1tJ = 4.38% ~~~1~1ri1~u~Lun1'JU'J~LfJun1'JP1'JUP13.J .
t' ,d 0' d

U1~1~~1nP11L'U~tJU'Jn~'1)~LVl1'!1'1)~~'JULUtJ~LUU3.J1(11'J~1U ..

1~ "'1ri1~u~~~n~1'JL v11nu 6.43% L un1'J~n~,i 'fjU~1~

~U'JtJP1'JUP13.JJ1(111~1~ 46 'J1tJ ~1n 205 'J1tJ ~~\I1'J1tJ" .
~~Ll1)tJ~~1nLLUUuuVin~/11'J~mviulJ! LL~~"'1 HbA '!I'1)~

lC

~u'JtJl1)n 46 'J1tJ ~)1'1)1tJLL~~L'J~1U'JtJLUULU1~'J1ULn~L~tJ~" .
nu~~~ LLI;\P1'JUP13.JJ1(111~1~1~ 3.J1~n~LmtJUL~tJunu 1~tJ. .
L-D1U'JLLn'J3.J~1L1~'JUL'1)~~L'1)~L'1)~ i'i=fi (SPSS/PC+)"

n~&Jil1i1 U1\1~An'li'1 ~ ~L~ 't)n~1 n~U,)UL U1~,)1U'j]U~. "
vi 21urlflUnLU1~,)1U 11~~U1U1~L~'t)~'U::L;~LV1111~u~'t)~

Lilu~u')uviLrlU~1fun11fn~~~LJi't)nU't)U1~U't)U 2 rlf~ LL~::"
L~L~fuU1~u1~vi ~c.J~LJi't)1::~UJ1~1~1 Un1::LL~L~'t)~ LL~::

~'t)~~wu~'j]ilvi~1~11t1U1::LijU~f11')::LJi1~ 1 V11~ili-;lUt;lrl1U

6 ~ L~LLri WUn11~~ 1 UU'lI')1 wU~~~n~1~UU-n1U WU

n11~U't)u~vi 1 UU-n1U Wun11~~Yi 1 ~1~-n1U WU~~

~n~1~~1~'lI,)1 WUn11~U't)u~vi 1 ~1~'lI,)1 vi1n11~~L~'t)n

LLUU~~'t)U1~~1::UU L~~U,)U~1U,)U 205 11U ~1n~1U,)U. "
~U,)ULU1~,)1U.fI~~~~U1::~1CU 800 11U Pi~Lilu1't)U~:: 25.63
"

..I . ..I ~ '1'" ~ ..
~f1'ii1\1&Ji1\'1 L!lflnti'1 ~~LLn LLUUUUV1n~f11,)::~'lIf11~.

oIi't)~U1n L\~::~f11')::vi1~ 1 V11~u1vi'UfJ! n11~1')~i~R1

J1~1~1uL~'t)~f11U~iI:~'t)~'t)1~11~~'t)~~U (fasting blood

sugar, FBS) n11~1')~fjuifuc.J~J1~1~LL~::U1::LijurI,)1~

~1~11t11 Un11P1')up}~.J1~1~ 1 UL~'t)~ L~un11;;~1::i1uffi~ Ln~uu
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'U't)~'t);;fJ'):;tJ1vTur;] ?; 5 rJ~~L~IJ1'l 't)tJl~U't)fJ 1 c;1'IUo(:fU37
.. ,.,1'.., ~~ '" q,

L U't)~",n P11UL~'t)CJIUn'l:;U')Unl'lY1~~'f)UY11~~t1IJ1LL~,) ~P11

P1 ')1 ~ t1n c;1"t)~'U 't)~ nl'lP1 ~ n 'l't)~ cJU,) fJ~L UU L 'lP1tJ1vTur;] ti} n L ~ U,,1 ~" "

(positive predictive value) 1't)fJ~:; 89.138

~u,)fJ";;u~l-nL Unl'l~LP1'lI:;';Y11~~n~ l-ii'LUUc;1'luo(:fu
'" "'.";f

(tooth surface) LL~:;'l't)fJ~:;'U't)~~IU~U (% of tooth sur-

face)

eJ~n1'a~nti1

~\J; !I\J~\1 !I\J,j' 'fJ~ ~i n1=tcu:;vT ')1u'1l'fJ~n~'~~,)'fJti1~Y;
" ,

P1,)1JP1~.J1V11~ 1~LL~:;P1,)1JP1~.J1V11~ 1o1J1~ l~EJLmEJlJL ~EJlJPi1, ,
L'U~EJ :t ~,)~L~EJ~LlJ~~1V1'J~1~'1I'fJ~vf~ 2 n~~ 1~L~'fJ~ 'fJ1EJ.. , ,
t.j1~')~tI~u,)EJLU~1'JP1L1J1~,)1~ 'J:;(;),lJn1'J~n1=t1 LL~:;t.j1~,)~

;jjw~1~u1n ~1J~1vf~ 2 n-li~~'fJ1EJL'U~EJ 55.4 :t 8.9 1:1, ,

Lvi1n~ t.j1~')~1:1~'t!,)EJLU~L1J1~,)1~n~'~P1,)1JP1~1" LL~:;
, ,

1 '1" ~I ~1 1 ".. v
P1,)1JP1~ ~ ~ = 5.0 :t 5 u LL~:; 4.6 :t 3.4 u n~LP1EJ~n~,

v 6# ~I ~I ..
'J:;~lJn1'JP1n1=t1 = 5.4 :t 3.1 u LL~:; 5.4 :t 4.5 u ~'J'fJ

U1:;~1CU'J:;(;),1J.f ~u'J:;t1~~n1=t1V1'fJ~~~L vi1n~ LL~:;t.j1~,)~
.,J.':r'1.I- .,J ~"_v.,J
-n¥1~~~u1n~ 24.3:t 3.5 -nLL~:; 24.1 :t 4.9 -nLn~LP1EJ~nU L~'fJ

VI~~'fJlJl~EJ t - test ~1J~1~1r;i1~ 1 L~~1mo1J~P1,)1~LLlJ1nr;i1~

v ,_v. V 44 d
n~'fJEJ1~~~EJ~1P1C1JVl1~~t11J1 (p > 0.05) (~1'J1~VI 1)

- ~..
n1-a~I.~-a1::'Vi!l'i13Ja

u

ii'f)).J~iin~ru~vt')1u~'f)-3n~).Ji!')'f)u1-31~LLri 'f)1f.J ~1U,)U'" .

U;1U')f.JLUULU11,1')1U t.j1u')uo;Iu;1~'f)ti1u-Ji'f)-3U1n 'i~~U"
m'iPin~ l~f.J~ii~L =n-3~'i'iruru1 (descriptive statistics) 1~LLri,.. ,.. ,
P11L'U~f.J LL~~~,)ULUf.J-3LUU).J1~'i~1U LL~~V1~~'f)UP1,)1).JLL~n~1-3

..

~'f)-3ii n~ru~i ')1u~'f)-3n~').JrJI')'f)ti1-3;1 P1')UP1 ).JJI ~1~1~ LL~~
. .

1 '1"""
P1')UP1).J ).J ~~')f.J t - test.

1 Un1'i~n~1P1,)1).Ji).JYiufi'i~1,I~1-3rJ1 ')LLU'i\'i'rJ!'f)-3n1'i

Pin~1~'f)-3ntfi).Ji!')'f)U1-3tJ-3 92 'i1f.J ;1P1,)UP1).JJ1~1~1~LL~~. .

P1')u~).J1~1~ 1~LLri I1i-nU~f11,)~1Jl1-3 1 V11-3m.jlU,;1LL~~'i~l1iu

JI~1~1uL~'f)~ (l-iifl-3 FBS LL~~ HbA ) 1-ii~1,I'Ii).Jwufi~'f)-3
lc

L~f.Jf'liu (Pearson's Correlation) 1-iim'iV1~~'f)u1P1-~LLP1')f
.. ~ ~ ..

(Chi-square test) n'irumP1,)1).J~).J~Ufi~'f)-3P1,)1).J~1).J1'iC1

1 Un1'iP1,)U P1 ).J'i~~UJ1~1~1 UL~ 'f) ~n Un1'iLn ~ 1 'iP1U1v1Ur;}
.

i nL~ul~f.JLu1f.JUL \'if.JU~IU,)Uc4'U ')f.J,i ~n1'i~ ruL~ f.Jn1'ifi ~" " w

Ln1~~'f)-3'f);;f.J')~m.jlu,;1 ~ 5 fJ~~L).J~'i).J1nn~11'f)f.J~~ 1 0 ~'f)-3
'" .~J' 1."" ~ 1'" 1 '1'"
~1U~U'lJU u~un~).JP1,)UP1).JU1~1~ ~LL~~P1,)UP1).J ).J ~.. ... ..1'."", '!1" ~ .I~ ~ ..
n1'iPln~1u~-nP11m'i~ruL~f.Jn1'if.J~Ln1~'IJ'f)-3'f)')f.J,)~u'iV1U~" w

~ ~ , '" '" .~ J' 1.1 ."l~ 5 ).J~~L).J~'i ).J1nn,)1'i'f)f.J~~ 1 0 'IJ'f)-3~1U~U'lJU u LuU
,. .,; . 38"; ~~ ~

P11m1,lU~V1L1,I).J1~~).J (cut off pomt) L~'f)m'i,)U~'Uf.J

c4'u,)f.Jl'iP1m.jlur;}inL~u~1ntJu,)f.J1 untfi).Ji!')'f)U1-3 ;-3tJu')f.J" "."
,..1', ., , '" .. '!1"

L1,I~1U~,)U~1,IC\J ('i'f)f.J~~ 93.30) ).Jm'i~C\JL~f.Jn1'if.J~Lm~

GI'1'a'1"~ 1 ,j'i)~flilnMru::~'J1u~t)~nq~r1'J1J"1~J1'1'1f11U\~t)~1r;) L\fI::nq~r1'J1J"1~J1'11f11U\~'i)~11J1r;) (nq~fI:: 46 11tJ) 1~tJ\\t1~~I'i'1\U~tJ :t

~'JU\~tJ~\1JU~1'11~1U \\fI::\tI'1tJ1J\VitJ1Jr1'J'1~u'1nIli1~1~tJ1.jf t-test..

Table 1 Mean and Standard deviation of personal information between controlled glycemic blood level group VS. uncontrolled group, comparison by t - test.

General controlled group uncontrolled group t - value degree of p - value

Information MEAN :t S.D MEAN:!: S.D freedom

Age (Year 55.4:!: 8.9 55.4:!: 8.9 0 90 >0.05

Duration ofDM. (Year) 5.0 :t 5. 4.6 :t-3.4 0.4426 90 >0.05

Education Level (Year 5.4 :!: 3.1 5.4:!:4.5 0 90 >0.05

Dentate (teeth ) 24.3 :t3.5 24.1~.9 0.2252 90 >0.05

( D - value < 0.05 when t - value = 1.6645
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LL~:;1'11 L'il; fJ~l~ln~uuLIf};; u:n nu 1'11L'il~'fJ11f}~~ nu1vi' Ur;]

~U P1,)l~i ~.jiu {1:;"'~1~ I'll L'il; fJ11f}~~ nu1vi'Ur;] n u I'll L'il; fJ

n11~ ru L ~ fJ n11fi ~ Ln1:;11 If}~If};; fJ') :;U1 vi' Ur;] LL~:;~ U P1,)1 ~" w

~ ~.jiu fi1:;"'~1~ ~1 L'il; fJ L If};.J,j L If} ~ n u I'll L 'il; fJ m~ ln~uuL If}:j'U:n

l~fJ~~l r ~ 0.59 LL~:; 0.56 ~P1,)l~L~If}iiU P = 0.001 ~1~

-ri1v1U LL~~~~1P1,)1~~1~11tl1 Un11P1,)UP1~J1~1~1 ULftlf}~ (~1.
~l~ln~uuLIf};;U:n) ~ ~.jiU{nUn11Ln ~ l1P1U1vi'ur;]11J nL~U

(1'11 n11~ t1!L~ fJ n11fi ~ Ln1:;1IIf)~ If}:j' fJ'):;U1vi'Ur;]) If}tJ1~~ ii fJ

~11'i"t1!V11~~f1Ul r = 0.30 (p < 0.05) (~111~~ 2)

bbSG1\3f1~'1aJiaJ-WU51:;1.-1~1~iI,)LLU1~1~ 1 ~Pin~ L~LLri

pJ-ni1~1~ 1 V11~mvi'\..lvlLL~:;ri11:;pJu,j1(;11~1'\..1L~'fI~~'fI~ntfi~ .
pJ')'f)tJ1~1,)~vf ~~ ~')U~~,j1(;11~L~ LL~:;~')U~~,j1(;11~L~L~. .
~1'\..1,)'\..I 92 11tJ l~tJ~1.-1i~-ji'\..lfi~'f)~L~tJ{i'\..l yjU~1ri1L'il~tJ

L'f)~U L'f)~ LL~:;ri1L'il~ tJ~l~ ln~,j'\..lL'f);;'\..IiDi~-ji'\..lfi'f) tJ1~~ ii tJ

~1f1'1JV11~~n~nuri1L'il~tJn11~'1JL~tJn11!j~Ln1:;~'f)~'f);;tJ'):;
ilivi'\..lvl 1~tJ~ri1i~u1:;~V1fi~1.-1i~-ji'\..lfi (r) = 0.42 ~~,)1~
4 ~ ~ 4 ~

L-n'f)~'\..1 p = 0.001 LL~:; r = 0.30 V1~,)1~L-n'f)~'\..I p = 0.01

(;11~~1pJU LLuiL~yjU~,)1~i~-ji'\..l fi1:;1.-1~1~ri1L'il~ tJL'f)~U L'f)~

G\1'j1~~ 2 ~\-I~~';;Ufi~f)-3L~tJf~u; t~tJf'i1~~1J1::~Ylfi~\-I~~';;ufi (r) LL~~-3f1,)1~~~';;ufi1::\-I~1-3I1i,)LL1J1lJ11-3 1 ~~n~ 1"LLr1 1::ii1J.J1~1fl1uL~f)~

~n1,)::lJ11-31 Yl1-3t.1'1-liUII1 ~f)-3nfl~IIi')f)U1-3 ~~n~LmtJ1JL~tJ1J.fI-3\-1~~ (92 11tJ).
Table 2 Pearson's Correlation; Show coefficient correlation (r) between glycemic blood level and periodontal status of 92 patients (both of groups that

controlled and uncontrolled glycemic blood level).

Periodontal Status coefficient correlation ( r)

and

Glycemic blood level FRS HbA.c PD

PI! 12 .02 .22

GI 17 .05 .36

CI 16 .07 .37

PD .21 13 .00

PAL .42 .30 .59

FRS .00 ,56 .21

Statistic Significant = 0.01 =0.001

PI!, GI, CI = Mean of% tooth surface of Plaque Index, Gingival Index, Calculus Index that score = 2 or 3

PD = Mean of% tooth surface that pocket depth?-5 Inm.

PAL = Mean of% tooth surface that probing attachment loss ~ 5 Inm.

FBS = Mean ofFBS HbA" = Mean of HbA"
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~'1A1'1aJaaJ'iiu6 'J::~~1~PI,)12.J~12.J1'Jn 1 un1'JPI,)1JPl2.J.
'J::rJ}1J.J11111~ 1 UL~ 'E)~ri1Jn1'JLn ~ 1 'JPlilivlurfltijnL~1J l~uLt.I'1u1J

L Viu1J~1u')u~u')uY1Luul'JPlilivlurfltijnL~u 1 un~2.JPI,)1JPl2.J" . .
.J1 j;11~ 1;)LL~::n~2.JPI,)1JPl2.J.J1 j;11~ 12.J'1~ .j!n1'JV1~~'E)1J 1P1-~LLPI')f. .
~ 4 1"'" 1 .J'~ ~~UII11'J1~ 2 V11~ (2 X 2) L2.J'E) -nPl1V1L~2.J1::~2.J un1'J-n')~

n1'JL UU 1 'JPlmvlurfltijnL~1J ~1nn1'J"3t1J L~un1'Jtj ~Ln1::~'E)~

'E)tJu')::mvlurfl iI~LLIJi 5 ~~~L2.JII1~u1tJ2.J1nn~11'E)U~:: 1 0 ~'E)~

;)1U.(lU Vi1J~1 n1'JPI,)1JPl2.J.J11111~1 UL~'E)~~PI,)12.Ji2.J.,;,fufiri1J.

n11Lii~ l1P1mvi'ti~tiJnL~lJ'f)tJ1~ijiifJ~1~t1!V11~~nUl p = 0.012

(p < 0.05) LL~~~U,)fJ~P1,)lJPJ).JJ1(;11~13J1~ijl'iJn1~Lutil1P1

mvi'ti~tiJnL~lJPi~LUti 3.96 L v11'IJ'f)~tJU,)fJ~P1,)lJP1).JJ1(;11~1~.. ,

1~fJijfi1 Odds Ratio = 3.96 (CI 95 % = 11.43, 1.37)

a = 0.5 LL~~fi1n1"'ti~n1'iLutil1P1mvi'ti~tiJnL~lJif 1.:f;P1,)1).J

t1n ~'iJ~'IJ'iJ~n1'i1.J'i~L~ti tJU,)fJ~ LUti 1 'iP1mvi'ti~tiJn L~lJ~1~.. ..

(positive predictive value) 1'f)fJ~~ 89.1 ((;11'i1~~ 3)

.,j . ".'1 -. ~ ~ ~ .~~.. ~'AA .r".1 ," ".~.r".I'
G11..111Y1 3 ~1U,}U~u,}UY1~n11~t1jL~Un11U~Ln1~~f)~f),}U'}~u1Y1U~ ( PAL ) ~~LL~ 5 ~flflL~~1~ULU~1nn,}11f)UfI~ 1 0 ~f)~~1U~U~ULu~f)~nfj~

" '.-.,

Condition of glycemic Number of patients (person) Total( person)

Blood level PAL> 10 % PAL~ 10 %

uncontrolled group 41(89.1%) 5(10.9% 46

controlled group 31 (67.4 %) 15(32.6 %) 46

Total (person) 72 20 92

Chi-square =6.39, df= 1, P = 0.012

Sensitivity = 56.94 % Specificity = 75.00 %

Positive predictive value = 89.13 %,

Odds Ratio (OR.) = 3.96 95% C.

Negative predictive value = 32.61 %

~tJ~ OR= 11.43 ,1.37

...1 ~ ~"'.'I ~ ..
L u 1.J VI tJ '1J ~ '11J'11 ~u '1 tJ ~ '1 PI L 1J11.1'111.J~ PI '11 ~-n n LL ~:: PI '11 ~ '11.JLL '1~.. ..
~'1J~ 1'1P1ilivi1.JrfliJnL~1J~~n~1L1.JPl1.JUn~ 11, 13.16.18.21 n1'1~n~1

..
.¥.. ," ~ ~.. , ~ r '1

1.J,;~~~L1.J1.JPI'11~~~V'/1.Jfj'1::1.1'11~n1'1P1'11JPI~'1::~1J1.J1U11~~1.J. .
L~ '1J~n1Jn1'1Ln ~ l'1P1ilivi1.JrfliJnL~1J L ,j'1J~,;1nL1.JU'1::L VlPlVl1~

~ ~ ~..~ , .¥" , , ..
UI::'11.JUln ~ n1 '1 PI n~ PI '11 ~ ~ ~V'/1.J fj~~n~1 '11.JLL~'1 '1J tJ1~ UI '1J L 1.J If)~

"1 ". 'I 1 .. .. ~ "
LLUI ~ 1.J~ u'1 tJ Pl1.J VI tJ-n~~ V'/1.J fjn'1'1~ LL~ ::~f11 '1 ::LL '1 ~~ If) ~ UI~ If) ~.. .
,;1.J~iin1'1r;i1'1~on~ UI,1LLUIn lJ11~,;1 n n~~ 1Ji'11f)U1~ L1.JU'1:: L VlPlVl1~

- ~
'J~1~t"u.

n1"i A n ti1 Ai~CL'i L~LP1 L UTtJ lJ L ~ tJlJn11Ln ~ L1P1

mvTurfl-i)nL~lJL U~U')tJLlJ1\.1,)1U'DU~~ 2 nlJn~~P1UUn~~L~

LP1U')tJLUU L1P1LlJ1\.1')1U LLIJlvi1n11LtI'1tJlJL ~tJlJnU1::\.1~1~ejU')tJ"
~~ 'I o~ ~r '1" ,~

LlJ1\.1,)1U'DU~V1 2 L Unfl~V1P1,)lJP1~1::~lJU1~1f1 L~LLfI::nfl~V1.. .
P1,)lJP1 ~1::c;i'lJJ1 ~1f1L~LP1 L~ tJL;' P11 ~L~ LnflUUL If);;U~LUU~,).

;f;; ~ L Un11LLU~n~~n11P1,)lJP1~1::c;i'lJJ1~1f1 L ,j1f)~~1nU~~UU.. .

~')U~~,j1~1fl111i LLfl::~')u~~1~1;', ,
Table 3 The number of patients having probing attachment loss> 5 millimeter more than 10 % tooth surface in controlled glycemic blood level group

VS uncontrolled group.
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~~1'Jru1~~n1'J~n~f111~ii~wufi'IJ'f)~r;)1LLU'J1J11~ 1 mil'
1un1'J~n~ld Lt;i'LLn ,",1r;)"DUIJ11~ 1 V11~mvTut;]LL~~'J~r;)U

J11?11~1 UL~'f)~1~tJ1i1'~~ii~wufi'IJ'f)~L ~tJfiiu Lt;i',",1f111~

ii~wu fi~)j,x tJ~l i1C1JV11~~Ci~ 'J~~11~r;)1 LL U'J~LL ~~~'J~r;)u

J11?11~1uL~'f)~ (FBS) nur;)1LLu'J~LL~~~,",ln1'J"3C1JL~tJ

n1'Ju~Ln1~'IJ'f)~'f)rJtJ1~1'Jf1mvTut;] (PAL) l~tJ)j,",l r = 0.42

, '" ~ ~ ~ ~ ..
f11 P = 0.001 ( P < 0.05) ~'f)~f1~'f)~nUnUf111~~~~Ufi

'J~~11~r;)1LLU'J~ LL~ ~~ '"'1 f111~ ~1~1'Jt11 un1'Jf11U f1~'J~ r;)u.
J11?11~1uL~'f)~ (HbA) nur;)1LLU'J~LL~~~,",ln1'JLuul'Jf1

lC

mvTut;] {PAL) l~tJ)j,",l r = 0.3 '"'1 P = 0.01 ( p < 0.05)

~~ Luun1'J~ii u~u u11n1'Jf11U f1~'J~r;)UJ1(;11~1 UL~ 'f)~)j. .
f111~ii~wu finun1'JLuu 1 'Jf1mvTut;]~nL~u LL~111Ji'1LLU'J~

LL~~~,",1'J~r;)UJ1 (;I1~ 1 \JL~'f)~vf~,",lL'f),..JUL'f)~LL~~,",lm~ln~uu

L'f)rJU:n~~L~ii~wufinu,",li'f)~~nmvTut;]ri(;ll~ vf~d'f)l~
.. ,~, cJ. .. ..,r~.. .1

LU'f)~~1~lnn~~(;I1'f)tJ1~V1V11n1'JP!n~Uf1~L~'f)n~ln1J'J~"D1n'J.cJ.. , ~, "
V1~f111~LL(;In(;ll~nU'f)tJ1~~ln'J~~11~f11f111~'Dn'IJ'f)~n1'J.
~ruL~tJn1'JunLn1~'IJ'f)~'f)rJtJ1~mvTurfI ~5 ~~. nU,",1f111~'Dn" w .
'IJ'f)~i'f)~~nmvTurfl ~ 5 ~~. 1~tJn~~r;)1'f)f.11~~lnU'J~;ln'Jd.
)jn1'J"3C1JL~tJn1'JU~Ln1~'IJ'f)~'f)rJtJ1~mvTut;]~~LLIJ1 5 fJ~~L~I?1'J

;fULU 1'f)tJ~~ 93.3LU'lJru~~)ji'f)~~nmvTut;]~~LLIJ1 5 fJ~~L~I?1'J
.l '1.1'" ~ ,~ ,..,r .. ~
'lJU~1J'J'f)tJ~~ 57. 1 LL~~ ~ Un~~(;I1'f)tJ1~U 1 f1U~n1'J"3C1JLntJ

n1'JU~Ln1~'IJ'f)~'f)rJtJ1~mvTurfI~~LLIJ1 5 fJ~~L~I?1'J;fuLU

1'f)tJ~~ 33.93 'IJ'f)~t;i'lUWU LU'lJru~~)ji'f)~~nmvTurfI~~LLIJ1

5 fJ~~L~I?1'J;fuLU L ~tJ~1'f)tJ~~ 9 .17 'IJ'f)~t;i'lUWU37 ,",1r;)1LLU'J

~LL ~ ~~'J~ r;)uJ11?11~ L UL~ 'f) ~~~ii ~wufi'f) f.11~)jii tJ~l i1C1JV11~

~Ci~nu ,",ln1'J~ru L ~ tJn1'JU ~ Ln1~'IJ 'f)~ 'f) rJ tJ1 ~mvTu(;l"l U'IJ rn~~" w

L~ )jf111~ii~ wu finu ,",li'f)~~ nmvTurfl

~ .. ~ ~ ..
~~1'Jrn1~~~lnn1'JP!n~1f111~~~~Ufi'IJ'f)~n1'Jf11Uf1~ .

'J~ r;i'UJ11?11~L UL~ 'f) ~nun1'JLn ~ 1 'Jf1mvTurfl~n L~ul~ tJLiI'

Lf1-~LLf11f L L1'f)~~lnn~~r;)1'f)f.11~~~n~d)j'f)ltJL'il~tJ 55 U. .
fii:~LUU~~~'f)ltJ)j LL U1 1 U~'IJ'f)~n1'JLn~ 1 'Jf1mvTurfl~nL~u~~"" . "

.. '" .. ~..
LL~~Ln'f)UV1nf1U ('J'f)tJ~~ 93.3) ~n1'J~ruLntJn1'JtJ~Ln1~'IJ'f)~. " w
'f)rJtJ1~mvTurfI ~ 5 ~~. 'f)f.11~U'f)tJ 1 t;i'luwu~lnn1'JrJ~ 24

t;i'lUWULU 1 'J1tJ37 ti1U'J~LfJun1'JLuul'Jf1mvTurfI~nL~u~ln

n1'J~ruL~tJn1'JU~Ln1~'IJ'f)~'f)rJtJ1~mvTurfI ~ 5 ~~. ~~LLIJ1 1" w

tJi1 LL ~U~'IJ'f)~ n1 'JrJ ~;fULU16 Ln'f)UV1n f1U~~t1nfii:~Luu 1 'Jf1. "
mvTurfI~nL~u~~~ f.1'f)~L~~1~1'Jt1~n~1f111~LL(;InIJ11~'IJ'f)~

1 'Jf1mvTurfI~n L~U 1~tJU'J~LfJu~lnn1'J~C1J L~tJn1'Ju~Ln1~

[;1 ~ rj' U[;1 n u~ J1 n11Pi n ~ L 1~~ d ~ tI ~ tl1~tlj1 n ~ U 1~n ~ unu L UU n11"
, " ,.. ,.. ~ ~

PI n~1 [;1~ L U~~~1 n P,1~ LL Tn V1V11n11~11,)~~/11,)~V1U[;1~~/11W.
LL~~~/11')~.11P,UTo;)U~iinL~u1 UfJU')UL U1'-',)1UonU~~ 2

"

.1~uri~L~~nn~~rjj,)~tl1~~1nu1~on1nTn~~L~U')nu37 L ~~CJ~. .
n11Pin~1~1~~~L UUU1~L uon UL Un11n1'-'U~1Ufi11~1 Un11"
1 ~n11fn~i')~ nu~ tl1~J1U 1~~V1~ /11W LL~~U1~~ V1~CJ~.ft~ 1 U

p,:tIun L U1'-")1ULL ~ ~ p,:tIuno;)U[;1n 11~

.. ~ ~.. , ~ t'
n11P1n~p,,)1~~~WUfi1~'-',)1~n11P,')up,~1~~UU1[;11~.

1 uL~~~nUn11Ln~ L1P,mo;)u~iinL~u1 ufJU')UL1P,L1J1'-")1U
"

L~ U 1-if 1011 m~ L n~ UUL ~ rj' U:n L U UIO11fn rj' ~ n11U 1~ LfJ U n11P, ') U P,~.
1~rjjU.J1[;11~dLL~11~')u1 '-'ru~~1~CJ~1 UV11~~iiu~uUri[;11~

w .
LLIJ!'-'~1un11Pin~u~J1;;~ L~LLU~ .ft~d;funup,,)1~LL[;1nIJ!1~~~~

on U~~~~ L1P, L U1'-")1 U~1 U~ ~~ fJu ') U1~U~L ,)~1~U ') U L U U L1P,. "
.1 q" ..

LU1'-")1U 1uLL UU,)fin11LL~~1~U~L,)~1~~~n11P1n~1 1,)~
"

.ft~P11fnrj'~1J!1~ 1 m-if 13 1un11Pin~dLuuLLUU1LP,11~':;' ru

~~L,)~11~L,)~1,-,;:1~ L ~~Luun11Pin~u~~uL~U~ fi~ n11J1.
.J1 [;11~~~~1n n11P,')Up,~1~rjjU.J1 [;11~ 1 UL~ ~ ~ 1~1~ ~J1 P,,)1~" .
i~wufinu/11')~fJ~un~ fi~ n11Ln~L1P,uTo;)u~iinL~u

~~~p,~~~nu~ Taylor13 1~vi1n111,)u1,)~1~n11Pin~p,,)1~

i~wufirjj~n~1,)~~LLlJ!tJ 1960 LUU~U~1 WU11 J1m~~n11
"

.. q.. '1 .4 ..r.. "
Pln~LLUU,)LP,11~'-' ru ~~L,)~1 ~~ L,)~1'-'U~Ut)~1~U~~ 73.5.

n11rj'~1O11111'onUIJ!1~ 1 Y11~tflo;)U[;1'-if.ifUI11'onu 6 ~ ~~~ Ramfjord
3536 ' .. ~ . 16. LonuL~u')nu Emnch, Shlossman LL~~ Genco n11

U1~LfJu L1P,mo;)u~iin L ~U~~~1~11t)U1~LfJu 1~'-'~1 U1~ LLIJ!

~L UU ~u'f)~fu LL~ ~u u~1-iffi ~ U1~LfJu~1n 1011 n11~t1j L~ u

n11U ~ L n1~~ ~~ ~ rj' u ') ~tflO;)u ~i') ~ n u n11rj' ~ 1011 n11t) n vi1 ~1 U"

~~~n1~~nLu1.ifu ~1n/11Wci1Uf~~'-'1~rj'~1O111~1O11,-,;:1~~1n"
2 1O11111'~n~1')16.25.27 lun11Pin~1du1~LfJu~1nn11~ruL~U" w

n11U~Ln1~'II~~~rj'u')~tfl.i}u~ ~5 fJ:tIL~[;1116 L;:1~~~1n31;j~t.j1n~

1un11ci1U/11Wf~~LLUUw1u~11fJP, (Panoramic) liu')u
"

LU1~,)1u~~n~LUU~U,)ULU1~,)1Uonu~~ 2 .ft~~~~ ~')u1 ~r1J

~~Luuli~~~1U ;;~~~'II~~n~~rjj')~tl1~~Pin~1 LU1UUL ~UU" " . " .~.." ". 'I ~ .. . 'I ."1 ~
P, ~L~~n~1n'll~~~'II'f)~CJu,)UV1~~1U LL~~L,)~1u') ULuU ~ 1P,"" .
LU1'-',)1u1n~LPiu~nu~1n~~~ ([;1111~~ 1j L;:1~~~1n'f)1U. .
LL~~L,)~1U,)U L UU L1P, L U1'-")1UL U UU~~U L~U~~~1 rit1j~~~n11

Ln ~ L1P,mo;)u~iin L~u1 ufJu ') U L1P, L U1'-',)1ULL~ ~u~31 CJ~ IJ! ~"
P,,)1~1ULL1~~~~ L1P,tflo;)u~iinL~u~n~,)UL -nunu 25 n11u1~LfJu.
P, ')1 ~ ~1 ~11t) 1 u n11P, ') U P, ~ 1~ I11'U.J1 [;11 ~ 1 u L ~ ~ ~ 1.n' P11.
~L~Ln~uuL~rj'U:n L-nUL~u')nunu~')u1 ,-,~m-n1 un11Pin~
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~~~~L~1~;~nULL~::nu 13,22,23 n'f)1tJ1J'f)~~U')tJLL~::'i::tJ::L,)~1
, "

1 un1'ic;i1 L ,jU1J'f)~ L'iFlLU ufii ,)LLtJ'i~ rJ1f1 cy25 n1'iPi n~1LL uu
-.. '1 .J .1- - '1"
')LFl11::1-1 ru ~~L,)~1~~L,)~11-1U~ Lu'itJULYltJU~~L'ilW1::

,

n1'iLn~L'iFlmvluvfriinL~U'i::1-1tJ1~n-li~~Pin~1 ru L,)~1Ju,

L~~1~1'inLu;tJuL ~tJumn tJ~ tJULL tJ~~1J'f)~ L 'iFlmvluvfriinL ~u

1 u~ 1.1 ')tJFlUL~ tJ')nuL~ 'f)n'i::fiiuJ1lJ11~LtJ~'tJULLtJ~~LtJ ~~
"

.01"1 LU ulJi' 'f)~vi1n1'iPin~1 LL uul v.m'ifn~11-11'f) n1'iPi n~1LL UU
- - --~ , .J' .~-
lJ1~lJ11~~~'i::tJ::tJ1')'f)n ,)fi~~n~1,)U~::~1~1'iC1Lu'itJULYltJU

n1'iL tJ~ tJULL tJ~~1J'f)~ L 'iFlmvluvfrii n L~UL~ 'f) FI,)1~~1~1'iC11 u

n1'iFl,)uFl~Pi1'i::~uJ1lJ11~1 UL~ 'f)~LtJ~ tJULLtJ~~LtJl U~U')tJ, "
FlUL~tJ')nUL~ 13

a'a'IJ.
PJ,)1~"'1~11()1 um1PJ,)uPJ~1::~uJ1j;11~ 1 UL~'fIj;11 un-ci~. .

r:JU,)ULU1~,)1U'DU~\ii' 2 ~PJ,)1~i~.r:[u{nun11Ln~11PJv

ilioj}ut;i'~nL"'u 'fIf.i1~~iiui.1~ryYl1~"'n~ (p < 0.05) LL~::

~U ')UL U1~,)1U y; PJ')UPJ ~1::~ UJ1 j;11~ 1 UL~ 'fI~ 1~1~~1'f1n1'"v .
Luul1PJili.i)ut;i'~nL"'uF1~LUU I. Lvi11J'fI~~U,)ULU1~,)1uY;

v

PJ,)UPJ~1::~UJ1j;11~ 1 UL~'fI~ 1~.

nG'JGin-a-a3J'lJ-a:n.,~

'!I'f)-3'f);;fJ'J~iliviurfl ~ 5 3.J3.J. '!I'f)-3n~3.JPI'JUPl3.JJ'l~'l,«l~LL'«~. .
n~3.JPI'JuPl3.JJ'l~'l'« 1~1~ ~-3roi'lLiJuUi'f)-31.jf~~nn'l't'tju"t;;{fJLL,«~. .
r1(;1n't'f)-31'tPl (diagnostic and screening tests) VI'l-3't~U1(;1
Q ~'. , .. DC ~
'J VI fJ'l L '('i 'f)n'l~U(;1 PI'l n1't~ ru L~ fJn1'tfJ (;1Ln'l~'!I'f)-3 'f)'J fJ'J~" w

iliviurfI~L~3.J'l~~3.J (cut off point) ~"~~'l3.J1'tC1LLfJn~~LiJu

1'tPlU1viurfltiJ nL~u'f)'f)nl~C1nc;1'f)-3~ ~ (;1 L ~"f)1.jjl un1't~n~'l" .
LU1fJUL ~ fJuroi'lu'Jucj' 1.1 'J fJ~'LU u1 'tPlU1viurfl tiJ n L~u1 un,«'3.J" .

r ., ", r., ,., "381 . DC .r
P1'JUPl3.JU'l~'l,« L(;1LL,«~n,«3.JPI'JUPl3.JU'l~'l,« L3.J L(;1 un1'tP\n~u. ..
n'l~U(;1Fi'lL ~3.J'l~~3.J1 un1'tr1(;1n't'f)-3cj'1J'JfJ1'tPliliviurfltiJnL~u

"

1(;1 fJ~"'l 'tCU'l,,'l n n'l't"3 ryL~ fJn'l'tu (;1Ln'l~'!I'f)-3'f);; fJ'J~1.J1viurfl

~ 5 3.J3.J. ~-3LLIJi3.J'lnn~'l1'f)fJ'«~ 1 0 '!I'f)-3~'lu'Viuti-33.J'lnn~'l

" " .":r oJ ,d, .,..
't'f)tJ,«~ 25 '!I'f)-3(;1'lUnU -n-3V1nPl'lL3.J'f)c.J'lUn'l'tVl(;1~'f)U LPI-~LLPI'J't.
LL~'J ~iitJ~'lr1ryVl'l-3~ti~ (p < 0.05) LLIJiFi1n'l't"3ryL~tJn'l't
DC ~ .~~.. ,"
tJ(;1Ln'l~'!I'f)-3'f)'JfJ'J~u'tVlU~ ~5 3.J3.J. 3.J'lnn'J1't'f)tJ,«~ 10 '!I'f)-3

~1u'ViU 1 i1Fi'lPl'J13.JC1nc;1'f)-3'!1'f)-3n'l'tu't~LnUPlULiJu 1'tPlmviurfl"
tiJnL~u,,1-3 (positive predictive va1ue)~-3~(;1 fi'f) 1'f)tJ,«~ 89.1

~-31.jfFi'ln'l't~ruL~tJn'l'tu(;1Ln'l~iliviurfl ~ 5 3.J3.J. 3.J1nnrJ1" w

1'f)tJ'«~ 1 0 '!I'f)-3 c;1'lU 'Vi ULU uFi'ln'l~U(;1~'L ~3.J'l~~3.J1 un1't

r1 (;1n't'f)-3cj'U'JtJ~LiJu1'tPl1.J1viurfltiJnL~u "1nn~3.JlJi'J'f)u'l-31 U" .
n1't~n~,138 (~'l't'l-3~ 3) c.J,«"1nn'l't~n~ 1(;1fJ'tjfi,1'('iurJ1n'l't

PI'JU Pl3.JJ'l~'l'«~ PI'J'l3.Ji 3.J-liu firiun'l'tLn (;11 'tPl1.J1viurfltiJ n L~U.
'f)U'l-3~iitJ~'lr1ryVl'l-3~ti~~PI'J13.JL~'f)~U1'f)tJ'«~ 95 (p < 0.05)

Ln 'f) n'l~U(;1 Fi'l U-3:[ n'l'tL iJ U 1 'tPlilivi urfl tiJ n L ~U,,1n n'l't~ ru L ~ tJ" w

n'l'tu(;1Ln'l~'!I'f)-3'f);;tJ'J~iliviurfl ~ 5 3.J3.J. 3.J'lnnrJ11'f)tJ,«~ 1 0

'!I'f)-3~1U'ViU

0-

n11~n~P1'J1~i~Y"iufi1~~~1~n11P1'JUP1~1~~U,j1tJ11~.
1 UL~'fJ~ L~utJ1~LfJu~1nfl151~Ln~uuL'fJ;;uiD nun11Ln ~ L1P1

tff.iJurfI.anL~udi'i'Ju1~c1J~1n11u~1u~~1U 1 ~1 ~~vi1n11

~n~11utJu'JtJL1P1LU1~'J1U'DU~~ ,13 L,j'fJ~~1ntJU'JUL1P1" "

LU1~'J1U'DU~~ , 'fJ1UU'fJU LL~~~1nn1~U'JUn11Ln~L1P1.
~1~11t1 ~~tJl1~ ~n~.fI~ L1P1 L U1~'J1ULL~~ L1P1tff.iJurflin L~U 1~

~~LLul1~u~LL1nL~~~1'fJ1~U~LL1n 1 '1/'fJ~n11Ln~L1P1~Un1~vt~

n1~U'Jun11'1/'fJ~ L1P1 ~.1 L UUul 'fJ1tJ1rl1~ 1unt-J 11 ucy U 'J UL1P1"
LU1~'J1U'DU~~ 2 ;~i'i'JU1~c1J~~LUU;;U~~c1Ji1~;;U~~'fJ1fJ

tJu'Jui'i'Ju1 ~ru1~1f'i"JL~ 'fJLL1nL~~LUU 2Jn1tJ~ULL ~V1tf~1'fJ" .. "
.iJUtJILL ~V1tf L~ 'fJ'fJ1n11'1/'fJ~ L1P1~n~1~1tJ~1nLL""'J n11~n~1.
LmUUL ~UU~~vi11~U1n tJ1~n'fJUnu.fI~ L1P1LU1~'J1ULL~~L1P1

tff.iJurfi in L ~U L U U L1P1L 1'fJ1~ ~ P1'J1 ~i ~Y"iu finuLL UU~ 'fJ~V11~

'IJ'f)'IJ'f)U~1::F1ru P11~11I11"11{JUIULL~Vl{Jn'f)uiu -ii')~1~.
F1ru::LL ~Vl{JP11~l1If11~lfiu~ n1ruiLL u::ul1 ~vilnI1~n~Li'f)~d.
1'f)~P11~11I11"11{JviUI1ILL~Vl{J U~~~ P1/)~-ii~,1 n1ru11-::f. .
Fllmn ~1 (;)IU mviul1I~ Vl UI LL ~::u 1U ~11111~1 UnI11111')"VlI~

..

l11viurfl ~-rl,)UP11~11I11"11{Joj\UI1lLL ~Vl{J1t1ru~ ~1.U~U ~~1 ~P11~" w .
~ .. .. - ~ ..

F1ru::VlUI1ILL ~VlUP11~11I1 ~1t11,)VlUI~Ufj11~P1,)~11I1 n1ruI1111')".
~'f)ULL uuiJu\iin~1-D1 UnI1~n~LL~::1 ~FlI LL U::UI~IU1::UI~
- ,)Vl UI LL ~ ::nI1') LF111 ::1t1'IJ 'f) ~~

"
..~ .. - ~.. ~.. ~~ ~

'f)1,,11UVlUI1ILL ~VlU1t1ry~ ~1. u~~n~ru ~Ufj"I~Ufj ~t11UU

-ii~ulnI1~lfjI1ru~'IJ'f)IL:nUU ~1t11~VlUI;U~\1~~ n1ru11~. .. . ... .. ~..~~ - F11LLU::UI~IU1::LU UU') fj ')" ULL~::nI1,) LF111::1t1'IJ 'f)~ ~

"
~ ..~~ .,r ~J' ~

VlUI1ILL~VlU1t1ry~"UVlUI 'f)~-eP1n~ n'f)~VlUI1I~lfjI1ru~'IJ

n1~'f)UI,J Un1tU11-::f F1.1LL U::UIU1n~II11~'f)~nI1~ n~If)lii: U.
LL~::nln;juu11u~IU~lii:U F1rui~\ii,)1 U1::~IUVl'f)~ ~liin~IU. .
~lfjI1ru~'IJ lii:~1t1;;~'U::L:n~LVl11 n1ruI1-::fF1,)I~-rl,)UL1t1fl'f)1U. .

~ nI1,)LF111::1t1'IJ'f)~~

"
'IJ'f)'IJ'f)UF1run'f)~oj\UI1l~lfjI1ru~'IJ n1~'f)UliiU n1::Vl1,)~. .

~lfjI1ru~'IJ n1ruI1~VlU~iiu~uUnI1~~ud.. . .
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Abstract
Objective The purpose of this study was to investigate the relationship between the glycemic blood control and

periodontitis in Thai patients with type 2 diabetes mellitus (type 2 DM).

Materials and Methods The 205 type 2 DM. patients were selected as subjects. They were followed up at least

2 times continuously and their d~ntate must be at least 6 index teeth (16, 21, 24, 36, 41, 44) for evaluation of

periodontal status. After assessing metabolic control by the glycosylated hemoglobin measurements (HbAlc ),

only 46 subjects were the controlled patients, therefore the data of another 46 uncontrolled patients were carefully

selected to match them for comparison. The statistic analysis was done by SPSS I PC+ and the statistic significance

was set up at p < 0.05.
ResuUs Data of the controlled and uncontrolled glycemic blood groups were analysed together by Pearson's corre-

lation and showed the significant correlation between mean of HbA1c and mean of periodontal attachment loss

( PAL) r = 0.3 P = 0.01 ( p < 0.05). When the relationship between the level of glycemic control and periodontal

destruction (as indicated by number of patients having more than 10 % tooth surface of PAL ~ 5 mm. ) were

analysed by Chi-square test, there was a significant relationship p = 0.012 ( P < 0.05) odds ratio = 3.96

(95% C.I. = 11.43, 1.37).
Conclusion There is a relationship between the glycemic control and periodontitis in Thai patients with type

2 diabetes mellitus and the chance of developing to periodontitis in uncontrolled glycemic blood group is 4 times

more than in controlled glycemic blood group.

(CU Dent J 2003;26:73-84)

Key words: glycemic control; glycosylated hemoglobin; periodontitis; periodontal attachment loss; type 2

diabetes mellitus
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