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b 'lJ'thr'ilu'Wb~er;h t 1fl b 'U1'Vl11'Wbb6'l~ hfl'IJ1Vi''W~eJflb?f'UiJrl'n:W~:W~'W5fl'W b 'Wb~-:J bb 'U'U?feJ-:JVl1-:J ~-:J • 
iJfl11:W'V'W1 tI1:wmh-:J:W1flb 'Wfl11~m~1~-:J(;.J6'l"lJeJ-:JtI1 b ~ml1:W1bm 'Wfl11UeJ-:Jfl'W hfl fl111'fl'l~n hfl bb6'l~fl11 
6'l~f111~ bb Vl1flieJ'W"lJeJ-:J t 1fl~-:J?feJ-:J t~tlfl1~'Vl'r-:Jl1'Vl1fl?f1:W11t;1v11fl116'l~?ffl11~ t 1flb 'W hfl'Vlti-:J l~fhjT'il~ 
?I-:J(;.J6'lb 'Wfl1161h tI b ~f111~ hfl"lJeJ-:J~fl t 1fl'Vlti-:J~~'W 1~ "lJ~'W-B''Wbb6'l~?f11?ffl~t=11~ru''lJeJ-:J?f:W'W 1 'I"l1d'Vi b~tlfll1 

OJ • 

bfleJifl1iJ'W ~~btJ'W?f11'Vif11~-:Jl~1''Ufl11:W?f'W b"iJ b 'Wfl11'l11:W1b~1'fl'I~1 t 1fl1Pl1-:J 1 t~mu'l"l1~ hflb 'U1'Vl11'W 

m:w bb 'W1Vl1-:Jfl11 bb 'I"lVlEJbb(;.J'W 1 Vltl 

l' t91t;1'IJ1~?f-:Jr1: fl111~ tid ~ -:J~-:J'Vi "iJ~~ fl~1 (;.J6'l"lJeJ-:J bfleJifl1iJ'WlPleJ fl116'l~fl11er fl b?f'U bu'l"l1~ViVi • • 
'U1b1rueJ1'tl1~'lJ1Vi''W~''lJeJ-:J'Vl'W'Vit;1fl b 'Vltim'l11b ~ b tJ'W t 1fl b 'U1'Vl11'Wbb6'l~ t 1fl'IJ1Vi''W~er flb?f'U 

'U 'U 

1~bUtl'U151~tI: t~tlv11fl11~fl~1b'W'Vl'WVl~6'leJ-:J 4 fl~:W l~bbr1 fl~:w'Vit;1flb'Vltitl1'l11b~btJ'Whfl'IJ1 
'\J CI q '\l 

Vi''W~ eJflb?f'U t~tlfl11(;.J fl~1t1 1 'Vl:W b~'U1~'Vll1-:J~'WbY1mmh-:J b~m (PO) fl~:w'Vit;1flb 'Vl'dm'l11b ~b tJ'W hfl b 'U1 
'U • 'U 

'Vl11'W"lJij~'Vi 2 ~1t1fl115~?f11?fblPl~'U tlPl t6!J tlPl~'W~1:Wfl'U?f11mfl1~'W1:W1t1~ib Y1t1-:JeJ~1-:Jb~m (OM) fl~:W'Vi • 
t;1flb 'Vltim'l11b ~b tJ'W~-:J?feJ-:J hfl'Vil~1''UbfleJifl1iJ'W (OMPOC) bb6'l~fl~:w'Vil:w 1~1''UbfleJifl1iJ'W (OM PO) 
'U • 

fl~:W6'l~ 10 t9l1 v11 fl11~fl~1 fl11b 'IJ~tI'Wbb 'lJ6'l-:J'Vi bfi~~'Wfl'UeJ1'm~'lJ1Vi''W~ bb6'l~fl11bb?f~-:JeJeJfl"lJeJ-:J iNOS, • 
TNF-O< bb6'l~IL -Fl b 'W~'Wbdm'Vl~eJfl"lJeJ-:J'Vl'WbblPl6'l~fl~:W~1t115B:W:W t 'W~?ftlPlbfliJ'Vi1~tI~ b16'l1 2, 4, 6 IJ ~ q '\J 

bb6'l~12 ~'IJ~1~ 

(;.J6'lfl111~tI: 'I"l'Ufl11v116'l1t1~'Wm~~flbth~'Wb'W'Vl'Wfl~:W PO, OMPO bb6'l~ OMPOC t~tliJ 
'U 'U • 

3 .dod' Q..I .d <C:lI. -=I I d 0 tf 

fl1 1:W1'W bb 1-:J"lJ'W1Pl1:W1~ tI~ b 16'l1VlPl fl~1 'I"l'U6'lfl~ru~ bb 'W1 tI11"lJeJ-:J btl eJ~(;.J1 b "lJeJ:WlPleJ bb6'l~:W "iJ ~'W1'W"lJeJ-:J b6!J6'l6'l 

erflb?f'Ufl1~"iJflt9l1eJ~'Vl'W1bb'll'Wb'Wfl~:W OMPOC b"ll'Wb~tl1fi''Ufl~:W PO bb6'l~ OM PO b'W"lJru~'Vifl~:W OM "iJ~ 
q cu q q If 

'I"l'U b6!J6'l~erflb?f'U'lJeJtI'Vi?f~ bb6'l~ 1~'I"l'Ufl11v116'l1t1~'Wm~~flb U1~'W (;.J6'lVl1-:JB:w:w t 'W~?f tlPl bfliJ'I"l'U b6!J6'l~ cJeJ:W 
• 'U 'U 

~~~'U1fl"lJeJ-:J~-:J TNF, IL-l bb6'l~ iNOS b'W'Vl'WVlflfl~:WVl~6'lmb'W"ll1-:J~'IJ~1Vit'i''W61 bb6'l~iJ"il1'W1'Wb6!J6'l~'Vi 
'\J q q I 

cJeJ:W~~~'I"l'U:W1fl~'Wb~m16'l1~1'W 1 '\.J1 'W'Vl'Wfl~:W PO bb6'l~ OM PO b 'W"lJru~'ViiJ"il1'W1'Wb6!J6'l~'VicJeJ:W~~~'I"l'U 
'U • 

'lJeJtl6'l-:Jb 'Wfl~:W OM bb6'l~ OMPOC eJ~1-:J-B'~b"iJ'W • 
?f1'IJ: (;.J6'lfl111~ tldbb?f~-:J b ~ b~'Wl1 fl111~1''U bfleJifl1iJ'W"iJ~?f1:W11t;16'l~fl11er flb?f'U'Vi'U1 b1ru • 

b deJ b~eJ b 'Vl~eJfll~b tJ'WeJ~1-:Jm 'W'Vl'W'Vit;1fl b 'Vltim'l11b ~ btJ'W~-:J hflb 'U1'Vl11'W"lJij~'Vi 2 bb6'l~ t 1fl'IJ1Vi''W~eJfl b?f'U 
'U 'U 

bblPl eJ1"iJ 1~?f1:W11t;1"ll1t1~'W~?ffl1'1"l"lJeJ-:JeJ1'm~'lJ1Vi''W~'Vi bfi~fl11?frub~tI 1 'IJ"iJ1 fl fl11 b tJ'W t 1fl'IJ1Vi''W~eJfl b?f'U 
'U 'U OJ 

bbrK1 b ~fl~'Ufi'W?ffl1'1"l'Vi'IJfl~1~ 
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Abstract 

The association between periodontitis and diabetes has been discussed as two 

way reLatonship. SeveraL drugs and chemicaL agents have been tested for their 

effectiveness in preventing and curing both diseases. Curcuma Longa and its active 

ingredient known as Curcumin have been interested in traditionaL systems of medicine 

as the anti-inflammatory drug used in Asian countries. 

Objectives: The aim of this study is to examine the effect of administration of 

curcumin on the expression of IL-1 [3, TNF-OC and iNOS in the gingivaL tissues of 

streptozotocin-nicotinamide type 2 diabetes induced rats with periodontitis. 

MateriaLs and Methods: Ten maLe Wistar rats each with streptozotocin 

+nicotinamide induced diabetic rats (OM group), Ligature induced periodontitis rats (PO 

group), induced diabetic rats with periodontitis received diet suppLemented with 0.05% 

curcumin (w/w) (OMPOC group) and another group received diet without curcumin 

(OMPO group) were obtained in this study. The rats were sacrificed 2, 4, 6 and 12 weeks 

after induction of diabetes. The speciments of first maxiLLarry moLar area were 

evaLuated histoLogically and gingivaL tissue immuno-histochemicaLLy stained sections 

were aLso performed for investigating expression of IL-1 [3, TNF-OC and iNOS. 

ResuLts: The periodontaL destruction was markedLy shown in PO, OMPO and 

OMPOC groups aLong with apicaLLy epitheLiaL down groth and high intensity of 

inflammatory infiLtrations. The OM group showed Less inflammatory ceLLs and intact 

periodontium. The TNF, IL-1 bb~::: iNOS staining ceLLs expressed in aLL group and 

increased by duration of time in PO and OMPO groups, but clearLy decreased in OM and 

OMPOC groups at 12 weeks. 

Conclusions: The resuLts suggest that curcumin couLd have potentiaL benefits 

in reducing LocaL inflammatory response invoLving periodontaL destruction in type 2 

diabetes meLlitus rats, but unfortunateLy couLd not improve their reduced 

periodontium. 
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hfOl b 'U1'V111'Ubfi~~1 fl fOl11:!J ~ ~'lJ fl&i1 'U";j~'U'U b:!J(9l1'U€J~~:!J"lJ 8.:J G'l1 ";j'<ilTW1 flfOlTfl 'U 1tJb~";j(9l 1 "lJif'U 

bb6'l ~ 1 'lJ";j~'U 1~ CJ'W'UfOl11:!J e:J ~'lJ fl&i"lJ €).:J fl1";j'VI~.:J'VI~€J fl1";j'Vh:J1'U"lJ€J.:JB'UBIl~'U ?!.:J ~6'l fl";j~'VI'UIPl€J fl1";j'll1 
'U 

fOlTfl 'U 1tJb~";j(9l'lJ";j~ b.fl'Vlfl6'llfOlG'l1 tfli'lJ";j~ lCJ"ll'U1 'U~1.:Jfl1CJ ~U1CJ~ b u'U 1 ";jfOl~.:Jfl~11iJfl~~ bfi~il11~fl1";jil 
'U 'U 

t11(9l16'l1'Ub~€J~G'l..:Jbfi'U'lJfl&i (hypergLycemia) 1'Uu 1999 American Diabetes Association Hi'bbu..:J 
'U v 

hfOlb'U1'V111'U €J€JflbU'U 4 "llil~ ~.:J-W 

b'U1'V111'U"ll'W~~ 1 bfi~~1fl beta ceLL "lJ€J.:J~'Uel8'Utlflvl1mCJ 1~tJ:!J1fliffl'W'U~u1CJ~.:JbblPl€l1CJ 
'U 'U. 

cJ..:Jii'€JCJ il€l1 fl1";j";j'Ubb";j..:Jfl';h 1~CJ~1.:Jfl1CJ 1&JG'l1:!J1";jtl~~(9lB'UBIl~'U Hi' b6'ltJ 
• 'U 

b 'U1'V111'U"ll'W ~~ 2 b U'U~6'l"il1 flfOl11:!J ~~'lJ fl&i"lJ 8..:JB'UBIl~'Ub8.:J'VI~8 fOl1 1:!J'Ufl'W~€J.:J"lJ 8.:J~1~'U 
'U 

(receptor) vl11 Vffl1";jvl1.:J1'U"lJ8..:JB'U~~'U~qJb~CJ 1 'lJ bb6'l~bfi~il11~~1'U'VI1'UIPl€JB'U~~'U (j nsuli n 

resistance) 

hfOlb'U1'V111'U"lJru~~..:JfOl";j";j.n (gestationaL diabetes meLlitus) iffl'W'U';h~U1CJ"il~il";j~~'U 
t11(9l16'l1 'Ub~€J~ h]fOl..:Jm~mfi~~1:!Jfl'Uil11~~..:JfOl";j";j.n ~'t}m 1 'Ufl~:!Jd"il~ilfOl11:!J b~CJ..:JIPl€Jfl1";jb u'U hfOl b 'U1 

'U • , ,., 
'VI11'U"llil~Vi 2 b ~:!J;'U 

"llil~"il1 b'W1~~'U'1 (other specific types) bU'U"llil~~'W'U 1~ii'8tJ bfi~"il1flG'l1b'VI~b"ll'UfOl11:!J 
'U fl'W~8..:J'VI1.:J~'UDfl';j";j:!J"lJ €J..:J beta ceLL 1 'U~'Uel€J'U'VI~€J~1'Ufl1";jvl1..:J1'U"lJ €J..:JB'UBIl~'U fl1";jffi ";jfOl'VI1.:J";j~'U'U 

• 'U 

~ldJ~1CJ b"ll'U 1 ";jfOl'VI1..:J";j~'U'UIPl€J:!J Hvi8~vl11 Vf";j~~'Ub€J'U 1B1l~'U1.:J~1 1&JG'l:!J~mJ bb~1?!.:J~6'lIPl€J";j~~'Ut11(9l16'l • 
1 'Ub~€J~ (46) 

bbif"il~ilfOll1:!Jbb(9lflIPl1..:J 1 'Ub~mG'l1 b'VI(9l bblPl b~€J b u'U 1 'U";j~CJ~ b1m'U1'UiJflbfi~il11~ bb'VI";jfl~€J'UIPl€J~1..:Jfl1CJ b"ll'U • 
";j~'U'U 1 'VImlCJ'U 16'l~\P1 ";j~'U'U'lJ";j~G'l1'V1 b u'U~'U 

1 'U"lJru~ffi ";jfOlL.J~Vi''U(9)eJflbG'l'Ub u'U 1 ";jfOl~ bfi~"il1fl b~8 bb 'UfOlVib~CJ 1 'UfOl";j1'U"il~'U'VI~cJ r1€J1 Vfbfi~fl1";j • 
eJ fl bG'l'U"lJm 81 CJl~L.J~Vi''U(9) 'W'U fl1";jvl16'l1 CJ 81 m~";j8..:J~'U~'U ~..:J 1 'U?!l'U"lJ€J..:J b 'VI~€J fl"il'Ufi..:Jil fl1 ";jVl1m CJ 

"lJ€J..:J fl";j~~ fl ";j€).:J ~'U~'U ~U1 CJ"il ~'V1 fl"ll'VI";j:!J 1 'W"il 1 fl fl1";jeJflbG'l'U b 'VI~ €Jfl'U1:!J b U'U'VI'U€J.:J 'W'U~'U lCJfl~..:J €l1 "il 
'U 'U. 

b U'Ubu'W1~~'VI~€J'W'U 1~vi'l"l1€J.:J'lJ1fl (4,5) 

"lJru~ bfi~ fl1";j";jfl";j1'U"lJ8..:J b~mb 'UfOlVi b~CJ"il1fll ";jfOl'lJ~Vi''U(9) "il~ilfl1";j'VI~..:JG'l1";j~8eJfl bG'l'U (j nflam matory • 
med iators) ~..:J bU'Ufl";j~'Ul'Ufl1";j(9l€J'UG'l'U€J..:J'VI1.:Jil:iJfl:!Jn'U'lJfl~"lJ€).:J~1.:Jfl1tJ'VI~€J innate i m m une 

'U • 

response "lI1CJ~1'Ufl1";j1fl";j1'U"il1fl b~8 bb'UfOlVi b~CJ bblPl b~81~n(9l1:!J~ilfl1";j'VI~..:JG'l1";jb'VI~1d:!J1flbfi'U 1 'lJ 

~1.:Jfl1CJilfl1";j(9l€J'UG'I'Um 1~CJfl1";j'VI~..:JG'l1";jeJflbG'l'U~..:Jfl~11 b"ll'U tumor necrosis factor aLpha (TNF­

O{), interLuekin-1 (lL-1) , interLeukin-6 (IL-6) ~..:Jl~CJ?!1'U1'V1~bb~lfl6'l1fl"lJ€J.:JG'l1";jeJflbG'l'U~.:Jfl~11il 
'U'VI'U1'V1~..:J1'Ub~€J.:Jf)1";j6'l~mCJ"lJ€).:Jfl";j~~fl (bone resorption) fl1";jvl1mm.Qm~m~m~'U 
(connective tissue destruction) (9l6'l€J~"il'Ufl6'l1fl"lJ€J.:Jfl1";jbfi~ apoptosis (6) 

~ d .! 2.1 ..d v Q..I 

InterLuekin-1 (lL -1) bU'U proinflammatory cytokine 'VI€J€Jfltl'VIDm1..:Jbb6'l~bflm"lJ8.:Jfl'Ufl1";j 

eJflbG'l'Ul~CJ(9l";j..:J G'l1dJ1";jtl upreguLate adhesion moLecuLes vl11Vfbfi~ inflammatory infiLtration 

fl";j~~'Ufl1";j'VIi..:J prostagLandin E2 (PGE2), Matrix metaLLo protienase (MMPs) bb6'l~fl1";jG'l~1..:J 
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osteoclast bfi~f)1'j'G'lrubii1CJfl'j'~~fwn~~1 (6) l~mJfl~bbU'I'e:l€lflbU'W 2 "Ilij~ Hlbbrl IL -1 CX bbG'l~ 
'IJ '" 'IJ 

IL -1 (3 "iJ1flf)1'j'~fl'\~1"lJm Jandinski bbG'l~ Stashenko (1991) ~U;h:Wf)1'j'b~~~'W"lJ€l-:J'j'~~'U IL -1 (3 

€l~1-:J:w'I1CJ~1Aru 1 'W~u'w 1 'j'f1'1..l~~\.!~vl:Wf)1'j'G'lrubii1CJ attachment1 'I..lmh-:J'j'd~ b~d (7,8) VI~€l1 'W~UdCJvl 
v cu '\l Q.I 'U 

bU'W active periodontitis "iJ~:W'j'~~'U IL-1 (31'W GCF~~-:J~'W (9-12) ~'U';h~UdCJ.yj:w IL-1 genotype 

"iJ~:Wf1d1~b~m~€l bf1'1..l~vr'W~erflb?l'U~1flfl';hf1'W'I..lfl~bbG'l~bd€l:Wf)1'j'i~"lJd1-:J receptor ~€l IL-1 bbG'l~ 

TNF-<X ~'U11G'11~1'j'flG'l~'j'~~'U bone Loss bbG'l~ osteoclast formation 1~fi-:J 60 bbG'l~ 67% ~1~ 

~1~'U (13) 

1 'W"lJru~.yj TN F-<X €l€lfl~'Vltfl11-:JbbG'l~f1~1CJfr'U IL -1 bb~b~'W1 'Wm~'Ud'Wfl1'j'apoptosis VI~€l 
program ceLL death :Wf)1'j''Vl~G'lm1i IL-1 receptor antagonist (IL-1Ra) bbG'l~ TNF antagonist 

~'U11G'11~1'j'fltJ'U8-:J fl'j'~'Ud'Wfl1'j' signaL transduction ?i-:J~G'l1 Vff)1'j'vl1mCJ€l1m~'I..l~vr'W~(;'t~G'l-:J (14,15) 

bbG'l~~'U11 bd€l:Wf)1'j'tJ'U8-:J IL -1 bb(;'t~ TNF antagonist "iJ~vl11 Vfbfi~fl'j'~'Ud'Wfl1'j'erflbG'l'U';j'Wbb'j'-:J~'W bfi~ , 
f)1'j''j'd~fl~~n'W"lJ€l-:J osteoclast bb(;'t~vl11Vfbfi~f)1'j'vl1mCJ periodontaL attachment bb(;'t~fl'j'~~fl 

, 'IJ 

?ld'W nitric oxide (NO) bU'WG'l1'j'€l'W~(;'tBG'I'j'~ :W'U'Vl'U1'Vl1 'Wfl1'j'bfi~~CJ15G'1f11~"lJ€l-:J~1-:Jfl1CJ?(~~'W5 
, 'IJ 

n'Ufl'j'~'Ud'Wfl1'j'ermG'l'U flflG'l-r1-:J"iJ1flb~'W1111l~ nitric oxide syntase (NOS) l~mu'W~~~.nru6Vl"lJru~vl:w 
'IJ 

f)1'j'b'l..l~CJ'Wbb'l..lG'l-:Jfl'j'~€l~m 'Wbb€l(;'t-m{;;)i1'W (L-arginine) 1 'I..lbu'W68'Vl~~'W (citruLLine) ~-:J NOS bbU-:J€l€lfl 

bU'W 3 "Ilij~ 1~bbn nNOS, eNOS bb(;'t~ iNOS VI~€l inducibLe nitric oxide ~-:J"Ilij~G'I~Vf1CJt:-J~~ nitric , 
oxide ~1fl.yjG'l~ (16) iNOS "iJ~~~~ NO f111~b-rr~-rr'W?I-:Jbd€l1~-r'Uf)1'j'm~I9l'W1 Vfbfi~fl1'j'erflbG'l'U l~CJ 

, 'IJ' 

lipopoLysaccaride "lJ€l-:Jbb'Uf1Vib~CJ (17) U"iJ~CJ~'W~.yjm~~'Wfl1';jVli-:Jb~'W1111l~"Ilij~d1~bbnG'l1'j'erflb?l'U 
mh-:J Interferon-V, TNF-CX, IL-1, IL-10, IL-12, pLateLet activating factor (PAF) bbG'l~ nuclear 

factor-kB (16) NO bU'W?l1'j'vl.yj:W"lil-:JmtJ~'Wbb~nG'l1~1';jflvl11 Vfbfi~m~'Ul'Wfl1'j' lipid peroxidation, 

f)1'j'vl1G'l1CJ protein bbG'l~ DNA ~(;'t€l~"iJ'Wfl'j'~~'Wfl1'j'Vli-:JG'l1'j'erflbG'l'U~1-:J~ (16) fl1'j'b~~~'W"lJ€l-:J'j'~~'UNO 
~'U 1m 'Wfl'j'~'Ul'Wfl1'j'er flbG'l'U"lJ€l-:J~1-:Jfl1CJ~-:J arthritis,colitis (18,19) ';jl~5-:J bm 'U1V111'W bb(;'t~bd€l'Vl~G'l€l-:J 
1'W?(~1'Vl~G'l€l-:J~'U11bd€l5~CJ119l1'W iNOS ~-:JbU'WG'l1'j''I..l'j'~b.fl'Vl mercaptoaLkyLguanidines (MEGs) "iJ~ 
G'l1~1'j'fl(;'t~fl1'j'ermG'l'U, haemorraahagic shock bbG'l~ arthritis score 1~ (20-22) 

AQ;inosuccl.nu$(' 

ARGlNO­
St.KX:lNAl'E 

A/l!ill osuC'clott1e 
sy.ntbll.S(, 
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~1J1: Gullu C, Ozmeric N, Tokman B, Elgun S, Balos K. Effectiveness of scaling and root planing 

versus modified Widman flap on nitric oxide synthase and arginase activity in patients with chronic 

periodontitis. J Periodontal Res. 2005 Apr;40(2):168-75. 

ihljmCJm';i~m~1'Wu';h NO iiU'VlU1'Vl~1rlt1J~eJ hflbU1'V1"J1'W~'l 2 "1l-U~ 1~CJ'Wui1"IJru~b U'W 
., 

hflbU1'V1"J1'W~1'lmCJ"iJ~iim';i~~~ NO eJeJm..l1bU'W'<il'1'W"J'W~1fl G'l1';i~'lfl~1"J~"J~flUIL -1 "iJ~tJutJ'lm';i 

v11'l1'W"IJeJ'l beta ceLL 1 'Wm';i~~~€i'W"1l~'W'I111 tJG'i.fl1"J~~1'W~eJ€i'W6!j~'W (23·25) bb~~G'i'l~~ 1 ~\n~.fl1"J~ 
~ ~ ~ 

bb 'Vl';iflsifeJ'W"IJeJ'l';i~UU'VI~eJ~ bi"leJ~"iJ1 flm';iv11'l1'W~~~tJfl~hJ"IJeJ'l';i~UU 1 'VI m1 CJ'W 1~i1~ (26) 

bdeJiim';i~';j"J"iJ';i~~U nitric oxide metabolites, TNF.()(, IL-2RP 1'W~thmu1'V1"J1'W"1l-U~vi 2 
~ 

'Wu-.hii';i~~U NO activities bb~~ TNF.()( G'I'lfll1fl~~I"l'WtJfl~mh'lii'l1CJ~1rlru (27) bb~~bdeJ'Vl~~eJ'l5~ 
~. ... 

thiazolidinediones ~'lbU'W€i'W6!j~'W"1l-U~'VI.a'l 'Wul1boU11 tJtJucr'lm~u"J'Wm';i"IJeJ'l iNOS v11l1X.fl1"J~ 
~ 

bb 'Vl';iflsifeJ'Wvi bn~"iJ1fl1 ';il"l bU1'V1"J1'W~~~'l (28) 

iim';i'Vl~G'leJu';i~~U iNOS 1 'W'VI'Wvitlm'VI.QCJ"Jt1111X bU'W hl"ltJ~l1'Wl'1 (Lioature-ind uced 
~ ~ ::> 

periodontitis) 'Wu';hii';i~~u NO ~'l~'Wbb~~bdeJ5~G'l1';i~1'W iNOS tJ';i~b.fl'Vl MEGs 'Wul1iim';i~tlJb~CJ 
fl';i~~fl~~.weJCJ~'l (29) bb~~l'WtJ 2000 Lappin bb~~l"lru~~';i"J"iJG'leJU';i~~U iNOS l'Wfl~~~thCJvibu'Wl';il"l 

~ . ~ 
tJ~l1'Wl'1elmG'lUb tJ~CJUb ViCJUtlU fl~~I"l"JUI"l~ l~CJm';i(9)~~'Ub .QeJ~';i"J"iJ'Vl1'l€i:IJ:IJ 1 'W~G'll~ bl"lii 'Wul1t:rthCJvi 

\I q cu"" 
bu'Whl"ltJ~l1'Wl'1elm?fu"iJ~ii';i~~u iNOS ViG'l'lfll1fl~:lJI"l"JUI"l:IJ fl~1"J l~CJG'I';itJflf.ieJ NO bU'W cu q q q 

inflammatory marker viiiu'VlU1'Vl~1rltlJ 1 'Wm~u"J'Wf11';ielmG'lU"IJeJ'l hl"ltJ~l1'Ul'1elmG'lu (30) 

U"iJ"iJ U'Wb ';i1'Vl';i1ul11 ';il"ltJ~l1'Wl'1 B fl bG'luii 1"l"J1~«:IJ...r'U51mHj ~flUG'I.fl1"J~"IJeJ'l1 ';il"l b U1'V1"J1'W • 
~'l2"1l-U~ 1~CJ'Wul1t:rthCJvib u'W hl"l bU1'V1"J1'U"iJ~iil"l"J1:IJ"1lfl bb~~1"l"J1:IJ';i'Wbb';i'l"IJeJ'l1 ';il"ltJ~l1'Wl'1elfl bG'luvi:IJ1 

~ .. 
fl fll1fl'UtJ fl~ bb~ ~Vi1 flt:rth CJI"l"JUI"l:IJ';i~ ~ut11m ~ 1:IJ 1J1"iJ~ bn~m';ivl1m CJeJ1 m~tJ~l1'Ul'1vi';i'W bb ';i 'l~'W m ';i 

~ . . 
b tJ~ CJ'W bb tJ~'l';i~UU.fl:ij~:IJ fl'W"IJeJ'lt:rth CJ b U1'V111'Wb U'WG'l1 b 'VI~~1rlruv1111X m';iv11m CJ"IJeJ'leJ1 m~tJ~l1'Wl'1 

'U q cu q Q.I 

~'Wbb';i'l m';ivl1'l1'Wvi~~tJfl~"IJeJ'l Immune ceLL B'W1J1bbr1 neutrophiL, monocyte bb~~ 
macrophage "iJ~?f1:IJ1';itl'Wu1m 'W~thmU1'V1"J1'U &Jfl'WU11 neutrophiL iil"l"J1:IJufl'W~eJ'l1'W 

~ ., 
fl';i~U"J'Um';i adhesion, chemotaxis bb~~ phagocytosis v11l1Xm';iv11mm~mbuI"lVib~CJ"iJ1flhl"ltJ~ 

l1'Wl'1elmG'lU 1lJ~kvhvil"l"J';i 1 'W"IJru~vi monocytebb~~ macrophage "iJ~~eJ'UG'I'WeJ'l~eJm';i~m1'W"IJeJ'l 
bbUI"lVib~CJ1~CJm';i'VIi'lG'l1';ielm?fuvi:IJ1fl~'W b"li'W TNF.()( bb~~ IL-1 ~ bU'U~'W v11l1Xm';iv11mCJeJ1m~ 
tJ~l1'WI'1';i'Wbb';i'l~'W (1,2) 

• 

meta bo Li s m JI"J CJ 1~CJ'Wul1 t:rth m U1'V1"J1'W"iJ ~iil"l"J 1:IJG'I 1:IJ 1 ';i til 'W m';iG'l~1 'l bb~~"lieJ:IJ bb6!j:IJ m~ ~ fl"iJ ~~~ 
~ ~ , ., 

.weJCJ~'l bi1eJ'l"iJ1m6!j~~ fibrobLast bb~~ osteobLast "iJ~boU1G'im~u"J'Uf11';i apoptosis :lJ1fl6!i'W 
~ 

'WeJfl"iJ1flm'W~u"JCJviii';i~~uJ1~1~1'Ub~eJ~G'I'l1 tJ';i~'W"iJ~btJ~CJ'WbbtJ~'lbU'U advanced gLycation end 
~ ~ 

products (AGEs) ?f~?f:IJ1 'W~tJ AGE-modified coLLagen ~'lG'i'le-J~~eJ~ru.fl1y.j"IJeJ'lm~~fl"IJeJ'l~ 
u"JCJ 'VImCJm';i1~CJ~'l1"l"J1~?f'Wl"iJl'Wb~eJ'l AGEs bb~~ Receptor (RAGEs) 1~CJy.jul1«:IJ~'Wi5flum';i'VIi'l 
?f1';i~eJel fl bG'lU~'lG'i'l~~'Vlil"l"J1:IJ';i'Wbb';i'l"IJeJ'l hl"ltJ~l1'U~'11il (1) 

• 
"iJ1flm';i~m~nt11~eJ'l1'W'VI~bU1'V1"J1'U streptozotocin-induced diabetes rats "IJeJ'lru';i'l1"l 

f"i'fl~bb~~l"lru~ (2006) (33) y.jul1'V1'WbU1'V1"J1'U"iJ~iim';ielm?fuu~b"Jrub.Qm~eJtJ~11'Ul'1bb~~';i~~um';i 
~ 
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~1~1~n1~~n~1nnl1n~~~lU~~ 
'IJ •• 

bb~~b~eJ\9l1T'il'Vl1'1B~~ 1 'U~?fl(9lb~ii'V'lul11~~u iNOS bb~~ TNF-CX ~~'V'lUbu'V'l1~n~~'Vj'u'V1bU'UbU1Vll1'U 
'IJ • 'IJ 

.c;:". q Q.I I 

U1 b 1 ru'Vl bb?f~'I n11eJ n b?f'UeJ ~ 
'IJ 

~1 n-ifeJ~~-if1'1t>l'U h~ b U1Vll1'Ub U'U 11~'Vl1'11~uu'V1ii.fl11~ bb 'Vl1nieJ'U~1'116/t'l11~fi'l11~tl~ 
V('U~ eJ n b?fU b U'U b U1Vl~1 ~Vlii '11 'U m1~ m~nfi'l mf m~n hrlVl~eJm1u eJ'I fl'U 11~ bb~~.fl11~ bb 'Vl1nieJ'U~'I 
n~11 ?f~'U 1 'V'l1"lJd'Ui'U (curcuma Longa L.) Vl~mrleJ~fbiJ'Ubu'U?f~'U 1 'V'l1~lVlt1'1'V1~m<h~11iffl'l~1 

• • 'IJ 

hrl~1'11 ii m1~ m~1fi'lt:-J~"lJeJ'Im1-rutl1~'Vl1'U?f~'U 1 'V'l1~'In~11~eJm1t>l1'Ub~eJ bb UrlVi b~tJ 1 'Um~ b 'V'l1~ 
eJ1Vl11 m1~~m1eJm?fU (35,36) "1il~~~1~~UJ1\9l1~1'Ub~eJ~ (41,42) m1~~ oxidative stressbb~~b~~ 
antioxidant 1~~'V'lUl1Vl'UbU1Vll1'U~'Vl1'U tetrahydrocurcumin (THC) bU'U1~~~blm'U1'U~~ii 

'IJ 

1~~UB'U~~'Ubb~~ pLasma antioxidant gLutathione b~~~'U?i'lt:-J~1Vl1~~UJ1\9l1~1'Ub~eJ~bb~~ 
n1~Ul'Um1 lipid peroxidation ~~~.::I (37,38,42) 'UeJn~1ndbrleJ~fbiJ'U~.::I"1il~~~.fl11~bb'Vl1nieJ'U~eJ 
1~uuvh hbb~~Vl~eJ~ b~eJ~~1fll1rlb U1Vll1'U (39,40,44) 1 'UVlm~m1~m~1'V'lul1brleJ{fbiJ'UeJeJnt)'Vl~ 
~U~'I?f11~eJeJm?fUVlm~"llil~b"1i'U NFkappa8, cycLooxygenase-2 (COX-2), lipooxygenase 

(LOX), inducibLe nitric oxide synthase (36,45) 1~~?f1~11~~~1~~U TNF, IL-l, IL-2, IL-6, IL-8, 

IL-12 bb~~eJeJnt)'Vl~~U~'I transcription factor "lJeJ'I NFkappa8 (42,43,45) 1'U"lJru~~'V'lUJ1~'IhJiim1 
~m~n1~'V1bb?f~'It:-J~"lJeJ'Ib~eJ~~liJ'U~eJm1eJnb?fU"lJeJ'IeJl(n~tl~V('UI'1~'I"lJru~bu'Ul1~tl~V('Ul'1eJnb?fubi1m 
mh.::lb~mbb~~11~tl~v('U~eJnb?fU~1~flUl1~bU1Vll1'U~1rleJ'U 

~'I~'U b~eJ ~~liJ'U;S'l ~ fl'l11~1'Vl~?feJufi'l rlru?f~D~1 'U m1~ ~ fl11eJ n b?fU"lJeJ'IeJl~1~tl~V('U\9l1 'U 
'IJ • 

Vl'Ub U1Vll1'U~~n b wdmu11 Vlb u'U l1rltl~V('Ul'1eJ m?fU 1 'Um1~fltond 1~~~'I~ m1bb?f~'IeJeJfl"lJm 
cu 'U <j cu 

inflammatory marker eJ'UHlbbrl iNOS, TNF-CX bb~~IL-l ~ btl~tJubVitJufl'U1~Vll1'1Vl't.clbUTvn1'U~ 
b U'U h~tl~V('U~eJ m?fu'V1'Vl1'Ub~eJ~~liJ'U Vl'Ub U1Vll1'U~bU'U 11~tl~V('U~eJfl b?fum~1~'Vl1'UbrleJ~~liJ'U 

'IJ 

Vl'U~bU'UbU1Vll1'Ub~~'Imj1'1b~m bb~~Vl'U~bu'Ul1rltl~v('Ul'1eJm?fUbi1~.::IeJ~1.::1b~m 
'IJ 'IJ 

1\9ltltl".i~(;I'Ifl"lJeHllfl".i'ln1".i1-.5'a • 
b~eJ~m~1btl~~UbVi~U1~~U iNOS, TNF-CX bb~~ IL-l Q.1'UVl'UbU1Vll1'U~~mVltimu11Vl tJ 'IJ 'IJ 

b U'U h~tl~V('U~eJ m?fU flUVl'Ub U1Vll1'U bb~~Vl'U~1~ 1~b U'Ub U1Vll1'U~~m Vlt1~lU11 Vlb U'U l1rltl~V('U1'1 
'IJ 'IJ 'IJ 

eJm?fu bb~~~t:-J~"lJeJ'I?f~'U1'V'l1"lJd'Ui'U~m~~u inflammatory marker ~'In~111'UVl'UbU1Vll1'U~~fl 
'lI q 'U 'tI 

b Vltimu11 Vlb U'U h~tl~V('U~eJfl b?fU bb~~Vl'U~ bU'U 11~tl~V('Ul'1eJfl b?fUb i1 meJ~1'1 b~m 
'IJ 

(;IlIlI~~1'U"lJeJ'In1".i1-.5'a ... 
1~~U"lJeJ'I iNOS, IL-l Q. bb~~ TNF-CX 1'UVl'UbU1Vll1'U~tlmVltimu11Vldl~hrltl~V('U~ JJ 'IJ 'IJ 

eJ fl b?iuii~1?f'lnl1n~~Vl'Ub U1Vl11'U~1~tlfl b Vltimu11 Vlb U'U l1rltl~V('U~eJfl b?fU bb~~?f~'U 1 'V'l1"lJd'Ui'Uiit:-J~ 
'U II 'lI cu .. 

"1il~~~fl11bb?f~'IeJeJn"lJeJ'Ii nfLammatory marker ~'In~11 1m 'UVl'Ub 'U1Vll1'U'V1~m Vlti~Tt111 Vlb u'U h~ 
'IJ 'IJ 

tl~V('U~eJm?fU 
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t1-a:: 1£1"l1uv1fl1~11':\)::1~-r'U 
'Vl11'lJ5.:J'lJ'Vl'lJ1'Vl"1J€l.:J iNOS ~.:Jb'iJ'U inflammatory marker ~~1~qj 1'U"1Jru~~bU'Uhflb'lJ1 

'VIl1'U~llJ n'lJ l1f"ltJ~Vi''U~erfl b?f'lJ bb~~e.J~"1J€l.:J?f~'U 1 'W1"1J~'U~'U 1 'Ufl11·1htJ~~fl11erfl b?f'lJ b~€l bU'Ubb 'Ul'Vl1.:J • 
1'Ufl11~~'U1fl111'm~nhf"ltJ~Vl'U~erm?f'lJ~bU'Ub'lJ1'V111'U~1~~ltJl~tJ1ibU'UtJ1 LocaL delivery drug 

1?i~.:J 1'U~€l.:Jb 'VI~€l fl 

'VI'I..h £I.:11'\..!v1'l11~~fl1-a1:5' £I hfHftl -a:: 1£1"/1'1.1 
'VIi..h tJ.:n'Ul'<il tJ~1'U?f1i)11ru?f"1J 1~ m~'W1 ~ fl~~.:J1'U b 1"ll1'll1?f~~fl11 bb 'W'Vl E1 1'U fl11'V11'Vl1.:Jl' m~n • • 

bb~~{l€l.:Jn'U l1f"ltJ~Vl'U~erm?f'lJ"1Jru~ b U'Ub 'U1'V111'U 1~tJll.:JbiJ'Ufl111 i?f~'U 1 'W1"1J~'U~'Ub u'UtJ11'm~n l1f"l • • 

OJ OJ 
Q.CV.c:::l.c::l iI SV.tCicv Q,CV CV.::::::l 

fl1-a'J':\)£I'V1bfl£l'J"lJeN bb~::fl~1£1fl~.:Ifl'U.:I1'\..!1,:\)£Ifl-a.:l'\..! 

fl11Pim~1fi''Uf''l11~b~tJd-if€l.:Jbb~~f''l~1tJf''l~.:Jn'U.:J1'Ui'<iltJf''l~.:Jd 1~bbrifl11~m~1"1J€l.:J Zhang bb~~ 
f"lru~ (2003) (31) 'Vl~~€l.:Jl~1~~'U TNF-CX 1'U'VI'Uvitlmvj'dtJdi..h1~\u'Ub'U1'V111'U1~tJfl115~ 

'U 'U 

streptozotocin b-if1~'lJ~ bdru'VIiJ1Vl€l.:J bb~~vl1fl11~fll 'VI~~'lJ~blru'W'Um1~b ~€l?f-r1.:J.fl11~"1J€l.:J hfltJ~ 
Vi''U~erm?f'lJ 1~1~~'lJ TNF-<X 1~tJi5B~~ 1 'U~?fl~bfli1~blm 12iKtJmVi'W'U11ih~~'lJ?f11~€lerm?f'U~.:J 

'U 

fl~11?f.:J fl11 b~ m tJ~ tJ'U b Vi tJ'lJ n'lJ'VI'U~l~ b u'U hfltJ~Vl'U~ er m?f'lJ 
'U 'U 

fl11Pim~1"1J€l.:J Liu bb~~flru~ (2006) (32) 'Vl~~€l.:J1'U'VI~ Zucker diabetic fatty (ZOF) rat 

tim 'VI.Q tJ 1 '1111 Vlb U'U hfltJ~Vi''U(9l1~tJfl11~'Jfll Vl~ P. gingivalis ~'lJ~blru'W'Um1~'U'U 'W'U11'V1'U~ b'lJ1'V111'U 
'U 'U 'U 

~tlm'VI.QtJd'l111 ~\n~ hfltJ~Vi''U~bn~ inflammatory infiLtrate ~1flfl11Vl'Ub'lJ1'V111'U~1~bU'U hfltJ~ 
'U 'U 

Vi''U~ bb~~'W'Uiifl11vl1mtJfl1~~fl~1flfl11 bb~~bn~fl11cJ'U~.:J osteobLast 1 'Ufl11?f-r1.:Jm~~fl1 'VI~ 
'U 'U 
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1 'Um';i1~CJfOl~'l'd ~1~ CJ 1~~m~1 beln?l1';ibbr,'l:::-:J1'U1~CJ~ b~m-rrel-:J bbr,'l::: 1~t11b?l'UelI?11~V(1-rrel~el1 tJ.Q 
'U 

1. 'V'ICJ15tl1b'W\?Ibbr,'l:::mm';i"lJmhfOlbU1'V111'U"lJ'W\?I~ 1 bbr,'l::: 2 

2. ';i:::U1\?11'VlCJ1"lJm 1';ifOlbu1'V111'U 

3. [:..Jr,'ln';i:::'VlU"lJel-:J 1 ';ifOlbU1'V111'U~el hfOltl~~'U~eJm?lu 

4. [:..Jr,'ln';i:::'VlU"lJel-:J hfOltl~~'U~eJm?lU~el hfOl bU1'V111'U 

5. ';i:::UU.f1:W~~tl'U"lJel-:J11-:JmCJ1'U~U1CJhfOlbU1'V111'U 
'U • 'U 

6. U'VlU1'Vl"lJel-:J?l1';i~eleJm?lu 1 'U hfOlb U1'V111'U 

7. nr,'l1n"lJm?ll';i~eleJm?lu1'UhfOltl~~'U~eJm?lu 
8. U'VlU1'Vl"lJm 1 'U1?1~neleln161l~1 'U hfOl b U1'V11l'U 

9. U'Vlul'Vl"lJel-:J1'UI?1~neleln161l~1'Ul';ifOltl~~'U~eJm?lu 

10. U'VlUl'Vl"lJ el-:J?l1';i~eleJn b?lUbbr,'l::: 1 'U1?1~nelel n161l~1 'U 1 ';ifOltJ~~'U~eJn b?lU~~~~'U5tlU hfOlb Ul'V11l'U 

1. 'WEJ15n1bilflbb(;'l~el1n1';j"l.lel'l1';jfllbU1'V1'J1'U"l1il~-v11 bb~~ 2 (American Diabetes Association 

tJ 1999 ) [2-4] 

bUl'V11l'W"lJ'W~~ 1 1'Uel~l?1b~CJnl1 insuLin-dependent diabetes d1~"il1mUI?11b6llr,'l~"lJel-:J 
191ue:iel'Ut1fl'Vhr,'llCJVll1Vl11-:JmCJhj?l1~1';it1[:..J~1?18'U6Il~'U1~br,'lCJ 1~CJ~1niJn'V'lu~tJ1CJ~-:Jbb~mmJ-:JifelCJ 

'U cu 'U <i 

b~el1l-:Jm mn\?l.f1l1:::"lJl\?18'U6Il~'U ~11?11r,'l hj?ll~1';im-rr11 tJ1 'Ub6(jr,'l~b ~el1 Vl'V'lr;r-:J-:Jl'U 1~ ~-:Jl?1nrl1-:J 1 'Ub~el~ 
'U 

'OJ'Ubn~.f1l1:::tl~~1ruJll?1lr,'l1 'Ub~ el~?I'I ?i1'Ub6llr,'l~ bd el hi1~ruJ1mr,'lfi~ el-:J'VIl bb 'VI~ '1'V'1r;r-:J-:J1'U1 mJ~l 
'U 

'Vl ~ bb'Vl 'U ~'1V('U1 tJ8elCJ?lr,'llCJ 1"lJiJ'Ubbr,'l::: 1 tl';i~'Ub~el1 m~'V'I~'1'11'U m:::u1'Um';i?lr.11CJ1"lJiJ'U1 'U';i:::uu.Q'OJ::: 

vl11 Vlbn~ ?ll';iml?1'W (ketone) ~'1~~'Vl~b u'Um~ bbr,'l::: b U'U'tht~el11'1f11CJeleln~1~1CJ 
tlfl&i fl1';itl el CJ?lr,'ll CJ1"lJiJ'Ubbr,'l::: 1 tl';i~'Ubn ~el8l-:J-rr1 "lvll1 Vl?l1';ifill?1'U 1 'U11-:JmCJel~1 'UtJ~~lruv1 

fOl1UfOl~ 1~ bbl?1'1 'Ufl';iru"lJel-:J~u1m U1'V111'U"lJ'W~.Q eJl?1';ilm';i?lr.11CJ 1"1liJ'U"il::: bn~~'Ub~1~1 n vl11 Vl~?l1';ifi 
• 'U 

11?1'U~1'1elCJ'1 'Ufl';i::: bb?lb~el~ ~'1bn~.f111::: m';i~-:J1 'Ub~el~"lJm?l1';ifill?1'U (diabetes ketoacidosis) 
'U 

ell fll';i"lJel'l.f1l1::: m~~'11 'Ub~el~'OJln?ll';iml?1'U~'U fiel 'VI1CJ 1'OJ'VIelu~n b~el'VI1CJ 1"ileleln~1'OJ:::~ 
n~'Ub'VIilel'U[:..Jr,'l1~ ~'V'I'OJ';ib~'Ub~1 fOl~'U 1?f-mb~CJ'U ';i:::~UfOl11~~~nI911"il:::rielCJ"l r,'l~r,'l-:J ill 1~1~rm~1el81-:J 
~'U'vh-:JVi'OJ:::-lleln'VI~~?I&i'OJ1 n.f111:::m~~-:J 1 'Ub~el~ 1~ mm';iv1 bn~~'U.QiJn b U'Uel8l-:J';i'Ubb';i'lbbr,'l::: bn~~'U l~CJ • 
n:::~'UV('U 

b 'Ul'V11l'W"lJ'W ~Vi 2 b U'U[:..Jr,'l "illnfOl1l~ ~ ~tl n&i"lJ el-:J8'U6(j~'Ub el-:J'VI~elfOl11~U n'V'l1el'l"lJ el'l1911rU 
'U 

vll1 Vlm';ivll-:Jl'U"lJel'l8'U6(j~'U?lrub?1CJ 1 tJ bbr,'l::: bn~.f111:::<X1'U'Vl1'U~el8'U6(j~'U (insuLin resistance) 'V'IU 1~ 
'U 'U cv 'U 

UelCJ1'U~?I'ImCJ~iiellCJ~1nnl1 40 tJ~'U1tl bbr,'l:::"il:::~eJl?1';i1m';iU1CJ~b~~~'U1?11~~\?I?i1'UmCJ 
'U ,.. q II q 

'U el n'OJ 1 n ell CJ bb~1 n ';i';ilJ~'U5b U'U 8 nu"il~ CJ'VI{j'l~~[:..Jr,'l ~el nl';i b U'Ub Ul'V11l'U"lJ'W~.Q 1~ CJ bu'V'l1::: ~~~ 
• , 'U 

ru1&i?l1CJI?1';i-:J b U'U hfOlb U1'V11l'Ubbr,'l::: b~elmCJ~1n~'U lelm?l~'OJ::: bU'U hfOlb U1'V111'Ufi~'1?1'1~'U 
v , 'U 
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b Ul'Vlll'U"Il-WVlv1 2 d(9)U€leJ'U':il~?fl:Ul'Hl?f~1~B'U6IJ~'U 1~ bb~'tJ~:Ul ruv11~nh.lb-~ tJ~~ eJ~ eJ flll:U 
" 

~ eJ~fll';i'Vl~eJ~ fl fl';iruWt1 ~ eJ1 ':il bfi Vl':ill fl b6IJ~~ ~l ~ fl1 tJ bfi Vlill1~~1'UV1l'U~ eJB'U6IJ~'U fll1~ b"ll'Ud~~ hn~ 
'lI 

'V11 1 ~~1~fl1tJ"IllVlB'U6IJ~'U lVltJ~'Ub~~ b 'Vl~eJ'U~v1 dJ'UbUl'Vl11'U"Il-WVlv1 1 ~~J'U~v1 b tJ'UbUl'Vl1l'U"Il-WVlv1 2 
"'lI " 

Ul~';il tJ~~eJl':il1~ii eJ1 fl1';ibb?fVl~eJeJfl"lle)~ 1 ';ifl b~tJ 'Vl~eJeJ1':il':il~iieJ1fl1';ibb UUrleJtJ b tJ'UrleJtJ1 'tJ ':il'U5~.rr'U 
bb?fVl~eJ1 fl1';i';i'Ubb ';i~ 'Vl:UVl?f&l bb~~b~tJ~1~ 1~ 

• 

1.1 eJ1fl1';i 

~ultJ':il~iieJ1fl1';iiJ?f?fl1~DeJtJ m~'VlltJJl ~:uJ1DeJtJ eJtJ1fleJ1'Vll';iDeJtJ €leJ'Ub~~tJ 1'UU1~ 
'lI 

';iltJeJl':ilG1~bfl~';hiJ?f?fl1~ii:UVl6/1'U • 
1'U';iltJv1btJ'UbUl'Vlll'U"Il-WVlv11 eJ1fl1';i~1~ 1 ~flbfiVl6/1'U';ilVlb~l~l:unuJl'Vli(fl{9)l~Vl~ fi'Ub1~l 

b tJ'U b ~ tJ~G1'tJVll~'Vl~eJ b~eJ'U 1 'Ub~ fleJ1':iliieJ1 fl1';iiJ?f?fl1 ~';i(9)v1'UeJ'U~ eJ'U flm ~fl'U 
1 'U';iltJv1 btJ'Ub Ul'Vlll'U"Il-WVlv1 2 eJ1 fl1';i~flrleJmtJ'UrleJtJ 1 'tJ .Jl'Vli(fl{9)leJ1':il~VlUl~ b~mJeJtJ Ul~ 

';il tJ eJ 1 ':ilii.Jl'Vli( fl6/1'U'Vl~eJ';i'tJ ~l ~el1'U ~'Vlru~Ul~fl'UeJ1 ':il:U l~U bb ~V1 cJ~l tJeJ1 fl1';i~'U~l:U"lleJ~fl~ eJVl'Vl~eJ 
" 'lI ... 

~fl"ll111 'U';il tJv1 b tJ'U 1~:Ulfl eJ1':il1~iieJ1fl1';i~Vl'tJfl&lmh~-uVl b':il'U bb~~~';il':il~U lVlmj'~ bB qj':il 1 flfl1';i~';il':il 
iJ?f?fl1~'Vl~eJ~';il':il b~eJVl"llru~v11 'tJ'Vll bb ~V1cJ~ltJ?fl b 'Vl~ 1 ';ifl~'U Ul~fl~~eJ1':iliieJ1fl1';i~'Um:U(9)l b tJ'U~ueJtJ • 
'Vl~eJ b tJ'Ubb~~ b{eJ-r~-rfl~l'VlltJ~l 

~ultJv1 b tJ'U:Ul'Ul'U lVltJ1:u1~-rufl1';i-rfl~1 eJ1':il:Ul~U bb ~V1cJ~ltJfll1~ bbV1';ifl~eJ'U~l~ 1 b"ll'U "Ill 

'Vl~eJ'tJ1Vlbb?fU'tJ1Vl~eJ'Um:u'tJmtJ~eJ'tJmmVl1 ~1~~1~1 btJ'U~'U 

1.2 fll1~bbV1';ifl~eJ'U (complications) 

bfl b Ul'Vlll'U?fl:Ul';inV11 1 ~bfiVlfll1~ bb V1';ifl~eJ'UVl~ltJ"Il-WVllVltJ~fl':il::: bfiVlb~eJ btJ'U 1 ';ifl b Ul'Vlll'U 

:Ul'Ul'U1:u1~-rufl1';i-rfl~lmh~':il~~~~ 'Vl~eJ'tJ~eJtJ'tJ~:::~~b~tJ 1~bbri 
a v diI .d diI.diI 11>' ... 

1. ~l eJl':ilbU'U~eJm~':ilfl 'tJ';i~?flV1~l'Vl';ieJ':ileJ'tJ';i:::?flV1~l (retina) b?feJ:U 'Vl';im~eJVleJeJfl 'U'Ul1'U~fl~1 
- ." 

(vitreous hemorrhage) vll1~iieJ1fl1';i~1~1~~b~eJtJ 1 Vl~eJ:umb~'U~Vl~1~eJtJ1'tJ~eJtJ:Ul bb~~eJ1':il 
vll1 Vl~lUeJVl1 'Uv1?fVl • 

2. ';i~UU'tJ';i~?flV1 ~UltJeJl':ilbtJ'U'tJmtJ'tJ';i~?flV1eJflb?fU iieJ1fl1';i"lll'Vl~eJ'tJ1Vl~eJ'U~1:u'tJmtJ~eJ'tJmtJ 
'lI 

b Vl1 ~~eJ1 ':ilvll1 Vliibbt:-JmfiVl6/1'Uv1 b Vl1 1~~ltJ eJ1':il~flm:U':il'Ub Vll b'l..h Ul~';iltJeJ1':iliieJ1 fl1';i1~ blCJ'Ub tieJ~':ill fl • 
iifll1~flll:U~'U~11 'U'V118'U Ul~';iltJeJ1':il1~iifl1l:U~~flV11~b ~1'l1 'Vl~eJVlm b~'U~eJ'Uflm~fl'UueJtJ 

" fl';i~ b ~1~iJ?f?fl1~ 1~vll~1'U fl~'UiJ?f?fl1~ 1~mj 'Vl~eJ 1~i1bb';i~b U~iJ?f?fl1~ 
" 

3. 1~ iTfl':il~b~eJ:U ':il'UbfiVlfll1~1~lltJ iieJ1fl1';i Ul:U 6liVl flll:U~'U 1~i4~?f~ ~~btJ'U?flb'Vl~fl1';ib~tJ 
- 'lI • 

~1~"Il eJ ~ ~Ul tJ b Ul'Vlll'Uv1~u 1~rl eJ'U-rrl~UeJ CJ 
" 

4. t:-Ji(~'Vl~eJVl b~eJVlbbVl~bb~~ (atherosclerosis) '1'111 VlbU'Ubflfl1l:U~'U 1~i4~?f~, eJ:U~l~, bmih 1':il 
" 

"Ill Vl b~eJVl li'l'Vl~eJVlb~eJVlv1b Vll&iU bb~~ b~eJVl1 'tJb~CJ~ b'Vl1 1~~eJeJ1':il'l'11 1 Vlb Vll b~'Ub tJ'U~:::fl~1'Vl~eJ'tJ1Vl"llru~ 
b~'U:Ul fl 1 'Vl~eJeJ1':ilvll1 Vlb tJ'Ubbt:-J~'VllCJtJ1 fl'Vl~m Vll b 111 ;~eJl':il bfiVl~l:unUfl1';i&lVlb~eJ 
5. fl1';ib'tJ~tJ'Ubb'tJ~~1 'U';i~Uuilijf1:un'U"IleJ~~l~fl1tJ '1'111 VlbU'U l';ifl&lVlb~eJ 1~~ltJ b"ll'U lru bfl'tJeJVl, 

tI , 

fl';i~ b ~1~iJ?f?fl1~eJflb?fU fl';i1tJ 1~eJflb?fU "1ieJ~fl~eJVleJ flb?fU b tJ'U~~~eJ~ueJtJ b Vll b tJ'Ubbt:-J~;~eJ1':il • 
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6. il11~fll(Ol6/i?l (Ketosis) 'V'lUb~'Vn~ 1 'W~thcJ'v1btJ'Wb U1Vl11'W"/Jij~vi 1 vi"lJ1~fl11~~€i'W6!l~'W'W1'W ., 
~ ~ I 

~1~fl1tFil~iJfl11fi'~"lJ8~?l11m(Ol'W ~~bfi~~1f1fl11b(:.J1(:.J{;11rul"lJ~'W ~thCJ~~iJmfl11i"l~'Wl~mb~CJ'W 
" ~ 

f11~Vl1mJ1mh~1J1f1 Vl1CJ1~Vl8U~f1 bb{;1~{;1lJVl1CJ1~iJf1~'WVl8lJ m-rr f11~1'Wf11~11CJ iJil11~"lJ1~J1 
1'Wbb1~ m~iJmf111'lh~Vl8~ Vl8~b~'W ~'lhCJ~~61ilJ{;1~b~8CJ ., ~'Wf11~vi'~VllJ~?I&i Vl1f1-rm~nhiVl'Wm~ , ~ I 

'V111~b~CJil1(Ol 

2. ';j~'U1~1'V1m"lJeJ.:Il';jflb'U1V111'U 

~1f1-rr8lJ{;1"lJm?llJ1~'W§bi"lbU1Vl11'W?l1f1{;1 (I DF) bb{;1~8~r1fl118'W1~CJ 1{;1f1 [5, 6) 'V'lU111 'W'VIf1tl~~ 
'IJ , 

iJ~thCJhi"lb'U1Vld1'Wb~lJ~'Wf111 7 ~1'Wi"l'W "il1'W1'W~U1m'U1Vl11'Wd'V'l'U11b~lJ1'W'VImh~b'VIl'll 1~CJ1'W 
~ ~, 

'l.h~b'Vll'lln1~~~w.J'W1~~iJ"il1'Wd'W~U1m~lJ~'WlJ1f1vi?l~ hi"lb'U1Vl11'Wl~i"l~1il1(Ol~u1mfi8'U 4 ~1'Wi"l'W 
~ , ~ 

'Vlf1U .J(~.Qb'ijB-:I~1f1iJ'\.h~"/J1"/J'W 246 ~1'Wi"l'WbtJ'W hi"lb'U1Vl11'Wb 'WU~~U'W bb{;1~i"l1~11il1CJ1 'W 20 -rr1~ , , 
Vl'W1~~iJ~U1CJ hrlb'U1Vl11'Wf111 380 ~1'Wi"l'WVl1f1 hiiJfl11rl1'Ui"llJ ~~'V111 ~b~811 hi"lb'U1Vl11'W~~btJ'W 

~ , 
hi"lvi'V11mCJil11~ bI'll1'M;)fi~"lJ 8~'l.h~"/J1i"llJ 1{;1 f1 l~CJiJ~ dJ'W hi"l b'U1Vl11'W"/Jij~vi 2 b ~lJ~'WlJ1f1vi?l~ ~~ "" ~ , 
bfi~~1f11t1bb 'UUf1111iil1(Olvib ~~~'U bb{;1~iJfl11b t1~CJ'Wbb t1{;1~B~1~lJ1f1 ~~.Q'V111 ~b~'W111t1bb 'U'Ufl111iil1(Ol 
. ~ ~ 

b tJ'WU~~CJ~1~ru.yj'V111 ~\fi~ hi"l ~vi btJ'W hi"l b'U1Vl11'W"/Jij~vi 2 mBfl1?1btJ'Whi"lVl{;18~b~ B~~11~ 
" ~ 

(cardiovascular disease) 1~lJ1f1f111i"l'Wtlf1&ifi~ 2-4 b'Vh bb{;1~ 80 %"lJ8~i"l'WvibtJ'Whi"lb'U1Vl11'Wb~CJ 
il1(Olb'V'l11~ hi"l.Q 1, 'W"lJru~vifl11b~CJil1(Olri8'Wlm)'Wi"l11~1f1 hi"lb'U1Vl11'Wbfi~~'Wfl'Ub~f1mCJ 12-14 m~CJ , 
b~~CJ [4,5, 7) rl'WvibtJ'Wl1I"1b'U1Vl11'W~8~b~CJloh1i"li1CJ'Vl1~fl11bb'V'l'VltJlJ1f1f111i"l'Wtlf1&1 2-5 bvh l~CJ 
mr1fl118'W1~CJh'lf1t11~lJ1rufl1111~'Utl1~lJ1rub~B?I"lJil1'V'lf111 15 % tlf11mtln'Ufl11b~UU1CJvi , ~ 

t¥J'0'., " 19.7 ' 
~ ~----------~ I 

.fl1V'l'lh::me:l'U 2 "ill'Ud'Ue:r~btJ'UbU1V1dl'U1'U.fliJ.fl1l"1~h~"1 '1JeJ~b~f11'UtJ 1"1.1'1. 2003 bb~~ 2025 vilJ1: f11lJ 
" " 

i"l1'Ui"llJ hi"l f11~'Vl11~?l1li11ru?l"lJ. ?lm'Wfl11ruuruVl1b'U1Vl11'Wbb{;1~J1(Ol1{;11 'Wb~8~?1~ (88'W lmJ); bU~ 
't q v 'U 

b~Bl'Wvi 5 'V'l~~il1I"1lJ 2550, ~1f1URL:http://www.tncdreducerisk.com/cms/index.php? 
option=com _ content&task=view&id= 78&ltemid=9 
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?ll'V!~'U 1 'Wth~ b 'Vlflll 'VltJ''\ll fl-lfmJ(;1"1JeJ.:Jfl';j~'Vl';j'l~?llLil';jru?l"1J'V'lU'ht1~~U'Wfl'WviltJ 35 tJ~'W 1 '\J 
'II •• 

thm U'Wb Ul'V!11'W~1 flfi.:J 2.4 ~l'Wfl'W erU';m hfl b Ul'V!11'W"1JeJ.:J 1 'VltJ?ll'W 1 'V!ru b u'W"Ilij~vi 2 m Virummn'W 
'U QJ 'U OJ q 

35 tJ 'V'lUH1'\J';j~~lru 9.6 % mmn'W 65 tJ~'Wl'\J'V'lu'\J';j~~lru 17 % bb(;1~1'Wb~fle)1'WJ1'V!'l1flbn'W'V'lU • 
'\J';j~~lru 22 % 1'W"1Jru~vihflbUl'V!11'W"Ilij~vi 1 'V'lUl~ueJtJhJfi.:J 1 % vi't111!?lflfieJervib-lfl~Ufl1';j~m~n 

'II 

3. ~(;lfl";j~'VI'U"tIeJ.:J 1";jflb'Ul'V111'U~eJ 1";jflm~'U~ei'm~'U 

~.:Jvi fl~11 1 '\Jbb~l 1 'Wb deJ.:J~'W111 ';jfl bUl'V!11'Wbb~~ hfl'\J~Vi''WlPleJ flb?lUi1fll1~~~~'Wl5bb UU?leJ.:J 

'VI1.:J 1 'Wbb~~~Vitj.:Ji1fl1';j~~ hfl'\J~Vi''WI;ieJflb?lu 1 vi\ u'W'V!t1.:J 1 'W.fll1~ bb'VI';jflieJ'W"1JeJ.:J hfl bUl'V!11'W 1 'WtJ • 
1999 bb(;1~ 2006 American Academy of PeriodontoLogy 1~~h~~.wU'Vlfll1~b~mtluhflbUl 
'V!11'Wbb(;1~ 1 ';jfl'lJ~Vi''W~eJflb?lU [9, 10) 1 'W';jltJ.:Jl'W l~';j~ufi.:J?ll b'V!!?l'V!~flvi'Vl'11 ~erUlmulVil1'WmeJfl1m~tJ.:J 

• • 'II 

1 'Wfl1';jbn~ 1 ';jfl'lJ~Vi''WlPleJfl b?lU~l fl~'Wb ;jeJ.:J~l flfll1~ b '\J~tJ'W bb '\J~.:J 1 'Wfl1';j!?leJu?I'WeJ.:J"1Jm.flil#l~tl'W"1JeJ.:J~ltJ 
'II • 

fl1m U'W'V!~ fleJ'W 1~ bbrl 

1 'V'l~~eJ{t vJijlbfl~tJ1b6il(;1~ 1 'WerUlmul'V!11'Wi1fl1';j'Vl'1.:Jl'Wvi(;1~'\J';j~~'Vl5.fll'V'l(;1.:J l~tJbu'V'll~ 1 'W 
'II 

m~'Ul'Ufl1';jbfll~bb 'Vlfl~?I, fl1';jg~~~"1JeJ.:Jijl1 'Vl';j~~bb(;1~fl1';j'V'Jl1fll6ill!?l~?I fll1~Ufl'V'l~eJ.:J~.:Jfl~11v111 ~ 

fll1~?ll~1';jtll 'Wfl1';jfh~~ boneJ 1 'W~eJ.:J~fl'\J~Vi''W~(;1~(;1.:J bn~fl1';jv11mtJ~lfl~'W l~tJi1 fl1';j~?I~t1bb 'Wlf1~~.:J 
'II 

fl~11 1 'W'V!(;11tJfll';j~m~11 'W~'W~t1 "1Jru~vifl1';j~fl~11 'WVi'W~'WEJ'W11"1Jru~ b U'Wb Ul'V!11'W~~i1fl1';jvll.:Jl'Wvi 
• 'II 

ufl'V'l~eJ.:Jl 'lJ"1JeJ.:J 1 'V'l~~eJ{t vJijlbfl~tJ1b6il(;1~ bb(;1~ b~eJv11fl1';j5~B'W6il~'W'V'lU111 'V'l~~eJf( 'V'Jijlbfl~tJ1b6il~~~~ 
'II 

?ll~1';jtlfl~U~1v11.:Jl'WbU'W'lJfl~1~ 

1~ 1 'W 16il191/~11fl';jbvJ~ i1fl1';j!?leJU?I'WeJ.:Jvi';j'Wbb';j.:J~'W~mbuflvib~tJVi~eJ~.:Jbb'\J(;1fl'\J(;1eJ~ ?I.:Jt-J(;11 ~i1 • 
fl1';j'V!~.:J?ll';j~eJeJm6'lUeJeJfl~lbUwill'Wl'W~lfl SaLvi bb(;1~flru~ (1997) vllfl1';j!?l';jl~ 1~1'W16il!?l1'Wm~bb?l 
l(;1~!?l"1JeJ.:Jerulm Ul'V!11'W'V'lU11i1fl1';j!?leJU?I'WeJ.:J~moneJ 1 'V'll 'V'J1 ';j 1~ bb'W?I~.:J~hl~?I (P. gingivaLis) l~tJfl1';j 

'II 

bb?l~.:JeJeJfl"1Jm'Vl b~€l1b 'W lfl';j~?lbb 'V'Jflb!?leJ1-bbeJ(;1vJl vi~l flflllfl~~fllUfl~ [11) i1fl1';j~fl~11 'W~!?l1'Vl~(;1 eJ.:J 
'II • • 

l~tJ Naguib bb(;1~flru~ (2004) 'V'lU11b~eJ~flfl';j~~'Wl~tJboneJ 1 'V'l1'V'J1';jl~bb'W6'I~.:J~11~?I';j~~U"1JeJ.:J?ll';j~eJ 
eJflb6'lU~~i1fl1';j'V!~.:JeJeJfl~lml'Wl'Wfl11'lJfl~ [12) 'WeJfl~lfld SaLvi bb(;1~flru~ (1997) EJ.:J'V'lU11';j~~U 
?ll';j~eJeJflb6'lul 'WJl b'V!~eJ.:Jb'V!~eJfl (gingivaL crevicuLar fLuid:GCF) "1JeJ.:J~ulmUl'V!11'W~~i1fl1';j!?leJU 
?I'W€l.:J1 'Wbb uUb&imnul 'Wfl';j~bb?ll(;1~!?l [13) 1~tJ'V'lU11';j~~U?ll';j~eJeJflb?lul 'W Jlb'V!~eJ.:JbVi1eJfl ~~~'W5 
1~tJ!?l';j.:Jn'U';j~~uJl!?l1(;11'Wb~eJ~ HbA1c "1JeJ.:JerUltJbUl'V!11'W [14) 

'II 

.:....:fl....:.l ';j.::..:b::....::'lJ'-".~:..:::' tJ:....:::'W::..:::bb::....::'lJ::..::(;1.:...::.:Jc:..:flc...::.l~l ~~?I~l~~=-l!....::';j.!!..!tll.::..:'W:::::.:fl..!..l.:...::';jc..:..~:....::'W"-'<'V'J,;.:." fl.:....:';j:..:::~..:.;~,.:...;..fl 'V'l U11 ';j~ ~uJ 1 m (;11 'W b~ €I ~ vi ~.:J~ 'W?I.:J t-J (;1 

EJU cr.:J fl1';j6'l~1.:J fl €I (;1 m b~'W bb(;1~ fl1';j bb ti .:Jt9l1"1J €I .:JeJeJ?I~leJum?lI91v111 ~fl1';j?l~l.:Jfl ';j~~ fl(;1 ~(;1.:J i1 fl1';j~ fl~l 
'II 

Cbfa 1 bb(;1~ DLx5 ~.:JbU'Wt9l1l~';j~~'UeJeJ?I~leJum?l191 1'W'V!'W'V'lU11~~i1';j~~Ufl1';jbbU.:Jt9l1vi(;1~(;1.:Jb~eJ 
'II 

';j~~UJ1!?l1(;11 'Wb~eJ~?I.:J bb(;1~~~fl~U?I';j~~U'\Jfl~ b~eJv11 fl1';j5~B'W6il~'W [15) 'WeJ fl~lfldhflb Ul'V!11'WEJ.:J?I.:J 
'11'11'11 

t-J(;1vll1 m vJ1 U';j 'U(;116'1~ bb(;1~eJeJ?I~leJum?l191 b-lfl?1.fll1~eJ~'V'leJ'l.J1 'Vl~?I b~l~'Wb~eJfl';j~~'W~ltJ 1 'V'll 'V'Jh 
'II • 

1~ bb 'W?I~.:J~11~6'I[16-18) 

';j~~'UJ1\Pll(;11 'WJlb'V!~eJ.:Jb'V!1eJfl ~lmlml'W"1Je).:J Ficara bb(;1~flru~ (197 5) 'V'lU11';j~~U 
t11!?l1(;1 fl(;1bfl?l1 'WJl b 'V!~eJ.:J b 'V!~eJfli1fOh?l.:J~'W 1 'WerUltJb U1Vil1'W [19) b~tJ'V'lU11';j~~UJ1!?l1~~.:Jfl~11?1.:Jt-J(;1 

'11'11'11 
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lPl 8 m ';i'VI1 CJ"lJ 8.:1'U1 \?l bbe-J (;'t 1 'W~ 8.:1~ fltl~~'W ~1\?l CJ tJ'U tY,:j b6'd(;'t~vi i 1 b tJ'WlPl 8 m ';i bfl I?l m ';ifj I?l bm~"lJ 8,:j 81 CJ1 ~tl~ 
~'WtpJ [20] 

m';i b tl~ CJ'W bb tl(;'t,:j"lJ 8.:1 ';i~'U'U'VI(;'t 81?l b~ 81?l b tJ'W'~r fl~ru~ bu'V'l1~~1"lJ 8,:j 81 m ';i bb Vl';i fli8'W"lJru~ b tJ'W 

bfl b 'U1'V111'W :Ufl bfll?lfl1';ib tl~CJ'Wbb tl(;'t.:l 1 'W~1'W bfl';i.:l?l~1,:j"lJ8.:1'V1(;'t81?l b~81?l m';i';i'Ufll'Wm';i,:j8fl1 'VIlJ 

(regeneration) "lJm'VI(;'t8I?lb~81?l"lJ'W11?l b~fl ~,:j?!.:Ie-J(;'tlPl881 CJ1~lPl1,:j 1~.:I'\I8tl';i~?l1Vl~1 tl(;'t1CJiimb(;'t~ b vb 
';i1lJfi.:l81CJ1~tl~~'WtpJ [21,22] 

blJ m 'U8~6UlJ"lJ8.:1 fl8 (;'t(;'t1 b'\l'Wbb(;'t~ bb81?l11'W6!lbfl(;'t bfli'Wb~'W1?l1 tl';i~ fl61' '\11 flm ';i~ fl~1'V'l'U11';i~~'U 
J1~1(;'t 1 'Wb~8\?lii(:,J6'\t9i8f18(;'t(;'t1 b'\l'W ~,:j 1 'Wm~'U1'Wm';iG1.:1 bfl';i1~~ (synthesis),bblJ'Vl'Vl b';ii'W (maturation) 

'U 

bb(;'t~ be'Jm8?1b~61i?l (homeostasis) '\11 flm';i~fl~1 b6'd(;'t(;'tb 'V'Jb 'U';i'U(;'t1?l~1 'W~1'VI'l1,:j'VI'W'V'l'U11';i~~'UJ1~1(;'t 
'U 

1 'Wb~8I?lvl?l.:l'\l~'Vh 1 Vlb6'd(;'t~ii m';ib'\l~ru b~'U b~ bb(;'t~bb U,:j\9l1(;'t1?l(;'t.:l vl11 Vlfl1';iG1,:jbfl';i1~~f18(;'t(;'t1 b'\l'W bb(;'t~ 1fl(;'t 
'U v 

bfl6'd1:Wb 'W 1flmbfl'W (gLycosaminogLycan) (;'tl?l(;'t,:j [23, 24] fl1';i~fl~1b6!l(;'t(;'tb'V'J1 'U';i'U(;'t1?ltpJ'\I1flb'VI~8fl"lJ8.:1 

lJ'W~cJ'V'l'U11~thCJvib tJ'W bfl b 'U1'V111'W'\I~G1,:jbfl';i1~~f18(;'tm b'\l'W 1~U8CJfl11f1'Wtlfl~ [25] 'W8fl'\l1fl 
• 'U 

fl';i~'U1'Wm';iG1,:j bfl,;)1 ~~vi (;'tl?l(;'t,:j bbrK1 cJ,:j'V'l'Ul11 'W~ th CJ b 'U1'V111'W'\I~ii';i~IK'U b8'W16'd~ f18(;'t(;'t1~ b 'W?l1 'Wt11 
'U 

b'VI~8,:jb'VI~8flvi?l,:j;'W [26] 1 'W'VI'W'Vl1?l(;'t8,:jb~ilJ'V'J~ (Germ free) 'V'l'U11bri8vl1fl1';i51?l?lb~~ill~ b6!lb~61i'Wb.y:j8 
'U 'U 

b 'VIti CJTW11 Vlb tJ'W bfl b 'U1'V111'W'\I~ii';i~~'U b8'W 16'dii~.:Ifl~11?l,:j;'Wb"1l'Wfr'W [27] 
'U 

tl';i~ m';ir;11~tyfi81 'W"lJru~ btJ'W bm 'UTVIl1'W 1"1 8 (;'t(;'t1 b'\l'W '\I~bfll?lm~'U1'Wfl1';i 1fl(;'t bfl61ib(;'t'&'W 

(gLycosyLation) lJ1fl;'W bfll?lfl1';i?l~?llJ1 'W';itlbb81?l11'W6!lbfl(;'tbfli'Wb~'W1?l1 tl';i~fl~~,:j'<ill?lbtJ'W1fl(;'t bflb tl';i&i'W 
'U 

(g Lycoprotei n) vI?!.:I e-J (;'t t9i8tl5 fl~CJ1';i~vd1,:j b6'd(;'t~ t9i 8 b6'd(;'t~ bb(;'t~';i~'VI11,:j b6!l(;'t~ n'U blJ'Vl~fls& 'V'l'U11 bb81?l11'W 

6'dbfl(;'t bfli'Wb~'W1?l1 tl';i~fl~ii?!1'Wr;11~qJt9i8.f111~ bb'Vl';ifl~8'W'VI6'\1tJ"ll'W1?l1 'W hfl b 'U1'V111'W Sch m idt bb(;'t~ 
f1ru~ (1996) 'V'l'Ul1~thm 'U1'V111'Wiifl1';i?l~?llJbb81?l11'W6!lbflmfli'Wb~'W1?l1 tl';iIKfl?l1 'W81CJ1~tl~~'WtpJ 

'U 

lJ1 flfl11f1'Wtlfl~ [28] bb81?l11'W6'dbflmfl.&'Wb~'W1?l1 'lbIKfl61' vi b~lJtl~lJ1 rulJ1 fl;'W'\I~ b-D1 bfl1~vI(:,Jl!,:j'VI(;'t81?l 
b~81?l bb(;'t~iifJru?llJ'lJ~vlfjl?l bm~ l~~itr'U 1(;'t b ill tl';i&i'Wfl11lJ'VI'W1 bb tl'W~1 (Low-density lipoprotein-LDU 

vl11 Vlbfll?l.f111~'VI(;'t81?l b~8\?l81?l~'W [29] bb81?l11'W6!lbfl(;'t bfl.&'Wb~'W1?l1 tl';i~fl~ vi b~lJ;'WcJ,:jG1lJ~'W5n'U';i~IK'U11 • 
?l~(;'t1~ b~'WbI?lVib~CJ(;'tbfl';i1vl bb'V'Jflb~8i (vascuLar endotheliaL growth factor:VEGF) ~.:IbtJ'W?l1';i~8 
erflb?l'Uvlii'U'Vl'U1'Vlr;11~rut9i8f111lJ~l?ltlfl~"lJ8.:1';i~'U'U'VI(;'t8I?lb~81?l"lJ'W1I?lb~fl1 'W~thm 'U1'V111'W [30, 31] 8fl 

v 'U. 

~,:jbb8\?l11'W6'dbfl(;'tbfli'Wb~'W\?l1 tl';i~fl~ tJ,:jb-D1?l~?llJ1 'W f18(;'t(;'t1b'\l'W 1 'Wm~l?lflvl11 Vffl1';iblJ~1'U8~6UlJii 
'U 

f111lJ~l?ltlfl~vl11 Vfm';i?l~1.:1fl';i~1?l fl(;'tl?l(;'t.:l [32] fl1';i?l~?llJ bb81?l11'W6'dbfl(;'t bfl.&'Wb~'W1?l1 tl';i~fl~~.:Ifl~11'\l~ 
'U 

G1lJ~'W5n'U';i~ tJ~ b 16'\1"lJ 8,:jfl1';i b tJ'W b 'U1'V111'Wbb(;'t ~ fl1';ifl1'UfllJ';i~IK'UJ11Pl1(;'t"lJ8,:j ~th tJ bl?ltJ'VI1 fl ~th tJ 
• 'U 'U 

?l1lJ1';i(1f11'UfllJ';i~~'UJ1~1(;'t 1~~ ';i~~'U bb81?l11'W6'dbfl6'\bfl.&'Wb~'W1?l1 tl';i~fl~ '\I~(;'tl?l(;'t.:l [33, 34] 
• 

bl?l tJtl fl~ bb 8 1?l1 1 'W6'dbfl(;'t bfl'&'WbS'W1?l1 'lh~ fl~ b-D1'<il'U n'U (9)Tr'UvI'V'l'U'U'W~l b6!l(;'t~ fl~1lJ b dm~tJ'U, 
b6'd(;'t~ b~8'U~1'VI(;'t8\?l b~81?l, b6'd(;'t~tl';i~?l1'Vl, blJ b 'W 16!lWibb6'\~lJ1bfl';ib'V'J'\I iifl1';i~fl'l~n 1 'Wbdm~m'VI~8fl"lJ8.:1~ 

• 'U 

thm'U1'V111'W"ll'Wl?lvi 2 'V'l'Ub~lJ81~bS'Wb8 (mRNA) "1J8.:1(9)1~'U~,:jfl~11lJ1flfl111'WfI'Wtlfl~ [35,36] m';i'<il'U 

n'W"lJ8.:1~.:I~'\I~'Vh1 Vf11?l~6'\1~ b'V'l8~ii8~U~~ (vascuLar permeability) b ~lJ;'W, blJ b'W 16!lWitl(;'tl?ltl~8tJ 
?l1';i~m) flb?l'U b"1l'W 'W1 bfl~CJ~bb 'V'JfI b~8~-bbfltltl1U, €i'WblPl€l~~1~'W-1 b 'Um bb(;'t~'Vl blJ8ib 'W bfl';i61i?lbb 'V'Jfl blPl €l i-

'U 

bb8(;'t'V'J1 88fllJ1lJ1flvl11 Vlm';ivl1(;'t1tJ€l1CJ1~tl~~'WtpJ';i'Wbb';j,:j;'W bl?lmu'V'l1~ 1 'W~thm'U1'V111'W [29, 36] bb(;'t~ 
• 'U 

bri 8vl1 m ';i~ 1?l"lJ11,:j m ';ivl1.:1 1'W"lJ €l.:l (9)1~'U bb8 1?l11'W6'dbfl (;'t bfl'&'W b ~'W1?l1 tl ';i ~ fl?l1 'WG1 ~1 'Vll?l(;'t 8 ,:j'V'l'U11 ?l1lJ 1';i(1 

(;'t1?l';i~~'U Vl blJ8~b'W bfl';i 61i?lbb 'V'JflbIPl8i-bb€l(;'t'V'J1, €i'Wb~€l~~1~'W-6 bb(;'t~ b€l'W 16!liiblJ'Vl~fls&blJ'Vl1(;'t b(;'t b tl';iVi b'W?l 
'U 
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,WI~~ [37] 

4. e.Jan~~'VItJ"lJe:Hll~flm'Vi''LI~elm~tJ~eJ 1~flbtJ1'V111'L1 

hrl'lJ~l1'tJ 19i'ei' fl b?ftJi:i~ (:.J~ m~V1UI9l€J ?fil11~"lJ €J~ 1 ~rl b U1Vll1'U 11?ltlb ~~ 1 €I fl1?f"lJ €I ~rll1~U fl~ ~€J~ 
1 'Ufl1~rllUfJ~~~t9i''UJ1(9l1~ 1 'Ub~€J1?l :U1flfl1~~m~lbb'UU~€J~~I!]~h.J€J~ (LongitudinaL) dJ'Ubl~l 2 tJ~u 
11t:r tJ ltJ b U1Vil1'U~1~ nu 1 ~rl'lJ~~'U19i' ei' fl b?fU:U dj rll'Url~~~tKuJ 1 (9l1~ 1~ bbti fl11 t:r th tJ b U1Vll1'Ub.w m 

~ . ~ 

€J~l~ b~tJd [38] ~~t9i'UI"111~~'Ubb~~"lJ€J~ 1 ~rl'lJ~v('UI9i'e)fl b?fU~~~'Ul5nUrll1~?f1~1~tl1 'Ufl1~rllUrl~il11~ • • 
"lJ€J~hrlbU1VllTW [39] 11?ltJ Saito bb~~rlru~ (2004) 'WU';h1'U~UltJvi'lJ~lfl.fJ~€J.:J~mJ~v('Ul9i'm1~~fl~lfl 
:U~~~~'Ul5nUfl1~1"11'Url~';j~tKuJ1(9l1~vibb~~~ [40] fl1~~m~1"lJ€J.:J Andersen bb~~rlru~ (2006) 1 'UVl'U . ~ 

bU1Vll1'Ulfll(9lrl1f16'61f1"1l'Wl?lvi 2 (Goto-Kakizaki rat -GK rats) ~U111'UVl'UbU1Vll1'UvitlflbVl-dtJdtJ11~ 
~ ~ 

b D'U hrl'lJ~V('U191 er fl b?fU:U ~ih~ t9i'UJ1(9l1~vi?f ~fl11'lJ~~~ 1 ru 30 % bri €I b tJ~tJU b Vi tJU nuVl'Uvi b D'Ub U1Vll1'U 
~ ~ 

b.wmeJ~l~b~tJl [41] 

i1Vl~l tJfl1~~ m~nvi ~ €J~fl1';jI?l(:.J~"lJ€J~fl1';j-rfl'l~11 ~rltJ~~'UI9i'e) fl b?fUI9l €I fl1';jrllUrl~~~tKUJ1(9l1~ 
~ . 

1'U~UlmU1Vil1'U b~~bb';jfl1'U"lil.:JtJ 1960 ~U11~UlmU1~11'U"Il'Wl?lvi 1 i1rll1~~lbD'U1~-rUB'U61l~'U 
~ ~ ~ 

~1?l~~il1 tJVl«~:U1 fl fl1';j-r fl'I~11 ';jrltJ~~'U191 er m?fU 11?l tJ fl1~ bflm';j1fly;J 'U, fl1';jvh~ ~~ blrl1(9l:rh~~1~vi 
(Localized gingivectomy) bb~~fl1';j1~tJ1tJ~6/b'U~ [42] fl1';j~m~n1 'Ub~€J~tK~fl~Td~fltJ';j~fl€JU~ltJfl1';j 
-rm~n 1 ';j1"1'lJ~~'Ul9i'er fl b?fU~ ~ fl1';j"lJ 1?l~'UtJ'U/bflm ';j1 fl~'U b.w EN €Jti1.:J b~ tJdVl~€J~l~ nu fl1~ 1 ~tJ1tJ n:Sl'U~ 

" ~ ':.J 

19l1~ 1 b"li'U b(9l(9l~116'6rl~'U~~i1(:.J~ 1 'Ufl1';j"liltJ~I?l';j~t9i'Url€J~m~b'U?fvi~flb~~~'U"lJru~bD'UbU1Vll1'U [43] ';jl~ 
ti~ 1?l€J fl~16'6rl~'LIb D'LI~'U [44-46] 1 'U fl1~~ m~n b Vl~Td'WU11il1 tJVl~.:J fl1 ~-r m~n hrltJ~V('Ul9i'erfl bG'fUG'f1~1';jtl 
~1?l';j~t9i'u HbAlc 1~tJ~~~lru 10 % 1'Ufl1';jV1UV11'Ul';j~rum';j~"lJ€J~ TayLor (2003) [47]1~';j~l.Jti~(:.J~ 

"lJ €J~ fl1';j-rm~n hrl'lJ~~'U19i' e) fl bG'fUI9l€J fl1';jrllUrl~~~ tKUJ1 (9l1~ ~U111 ~(:.J~viVlm flVlm tJ~'U nuu:u..ij tJ • 
19l1~1~~~'lJbb'U'U"lJe:J~fl1';j~m~1, "IlDI?l"lJ€J~ 1 ';jrlbU1Vll1'U, ?fil11~b~~bb~fl"lJm~~ hrl'lJ~V('Ul9i'erflb?fUbb~~ hrl 

bU1Vil1'U bD'LI~'U bb:W(:.J~:U~ hibD'U 1 tit 'U«.11"1V11~b~tJdn'U1 'UV1flfl1~~m~n bbl9li:il'U 1 Vlru?f1~1';jtl?f';jtJ1~ . .... 
11fl1';j-rfl'l~1 bb~d:Je:J~n'U hrltJ~V('UI9i'e)flb?fUi1i:il'U"liltJ 1 'Ufl1~-rm~1';j~tKuJ1(9l1~ 1 'Ub~€J1?l 
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HbAlc 

Authers Study design duration 

Baseline (%) Change (+/- %) 

Miller et al. 1992 Type 1 OM Test (n=9) SCRP 2 mo 9.4 -0.4 

No control No stat analysis 

Aldridge et al. 1995 Type 1 OM Test (n= 12) SCRP 2 mo Test 9.8 Test +0.6 

Control (n=10) no Treatment Control 9.7 Control -0.2 

NS 

Smith et al. 1996 Type 1 OM Test (n=18) SCRP 2 mo 8.2 +0.1 

No control NS 

Westfelt et al. 1996 Type 1 OM (n=14) SCRP 2,5 yr 0-2 yr 0-5 yr 

Type 2 OM (n=6) SCRP < 6.0 n=2 n=3 n=3 

Total Test (n=20) no control 6.0-7.9 n=6 n=4 n=5 

8.0-9.9 n=10 n=ll n=9 

~ 10 n=2 n=2 n=2 

This study did not report mean HbAlc, but reported only the NS number of subjects in each HbAlc category. 

Grossi et al. 1997 Type 2 OM (n=113) 3,6 mo 3 mo 6 mo 

1. SCRP / H20+00XY 1. 10.5 -0.9 -0.2 

2. SCRP / CHX+Ooxy 2. 10.4 -0.5 -0.1 

3. SCRP / Iodine+Ooxy 3.10.3 -0.5 -0.1 

4. SCRP / CHX+placebo 4.10.7 -0.1 -0.2 

5. SCRP / H20+placebo 5.9.2 -0.2 -0.1 

Doxy 100 mg / d 2 wk 

Chrlstgau et al. 1998 Test: Type 1 OM (n=7) 4 mo 

Type 2 OM (n=13) OM 6.5 OM +0.2 

Control: No OM (n=20) No OM 4.3 No OM +0.4 

SCRP all groups NS 

Stewart et al. 2001 Type 2 OM Test (n=36) SCRP 10 mo Test 9.5 Test -1.9 

Control (n=36) no Treatment Control 8.5 Control -0.8 

5ig. diff. within and between group 
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HbA1c 

Authers Study design duration 
Baseline (%) Change (+/- %) 

Iwamoto et al. 2001 Type 2 OM Test (n=13) 2 mo 7.96 -0.84 

SCRP + Local minocycline 4 
timpc: 

No control 

Rodrigeus et al. 2003 Type 2 OM Test (n=15) 3 mo Test 9.5 Test -0.3 

SCRP + Amox/Clav Control 8.8 Control -1.2 

Control (n= 15) SCRP 

Kiran et al. 2005 Type 2 OM Test (n=22) SCRP 3 mo Test 7.31 Test -0.86 

Control (n=22) no Treatment Control 7.00 Control +0.31 

Jones et al. 2007 Type 2 OM Test (n=15) SCRP + 4 mo Test 9.9 Test -0.65 

Doxy 100 mg/d 2wk + CHX 4 mo Control 10.2 Control -0.51 

Control (n=83) no Treatment NS 

5. 'a~'U'U.flii flll n'U"lJeJ.:I';i1-m1 fib 'U~tl1 fib 'a1Zl b 'U1'Vi'J1'U 
~ . ~ 

b U'U~'Vl ';i1'U n\J~11 hl"l b 'U1V111'W~ f1i1.fl11 ~ bb 'Vl';i f1i eJ'W bn~off'W1I1 f1111 tJ';i1115~ 1 ';iI"lU~V1'WileJ m?l'U 

.fl11~ bb 'Vl';if1ieJ'W~~f1r;111~ ~~1I~'Wijn'Uf11';i1"l1'U1"l1l';i~~'UJ1m~ 1 'W b~ eJ~ l~tJ bn~~1 f1f11';ib U~ tJ'Wbb U~~ • 
"UeJ~';i~'U'UlJii~lIn'W"UeJw@~ (cell mediated immune response) b"ll'W f11';i~~&i~"UeJ~ibl'Vl';i~~, 

f11';ibl"ll:w bb 'Vlf161i?l, f11';i'V'h lf116ill(9l6li?lbb(;'l~1"l11:W?l1:W1';it11 'Wf11';ifh~~bb'UI"lVib~tJ 1"l11:W'Uf1'V'J~eJ~"UeJ~~~ 

f1r;111~~'1111 U?i.fl11~f11';i&i~ b~mb(;'l~ b~:wm1:W b~tl'I~eJf11';ibn~ hl"lu~Vi''WileJf1 b?l'U 1~tJ'V'J'Ul1~~"ihn~ 
'U 

"UeJ~';i~~'Uf1~ 11"l?ll 'Wf1';i~ bb?lb~eJ~~eJf11';i<vh~1'W~'Uf1'V'J~eJ~"UeJ~ b:W~b~eJ~f1';j1~ l(;'ll6ilil (gran ulocyte) eJ~ 
1 'W"Ill~ 198-270 mg/d l ~~.fl11~~~f1r;111~~f1';i1'W l(;'ll6ililbb(;'l~Vib6il~ (T-celL) ~~f1~'U?i?l.fl11~uf1&il~ 

'U 'U 

b~ eJilf11';i5 ~ €i'W6iJ~'W b-lJ1 ?i~1~ f11 tJ [48] 
'U 'U 

6. 'U'Vl'U1'Vl"lJeJ.:I~1'a~eJelm~'Ub'\.Ab'alZlb'U1'V1'J1'\.A 
"U ru~ b U'W h I"l b 'U1V111'W~ f1'V'J'U f11';iVli~?l1 ';i~eJ eJ f1 b?l'UeJ eJ f1:W1:W1 f1 f111U f1&i 1~ tJiI f11 ';i~ f1'I~n 5~ 

?l1';i~eJeJm?l'U"Ilij~~1~ 11 'WeJlm~~ bb(9lf1~1~n'W f11';i~m·n 1 'W:W~~tJ'V'J'Ul11 'Wb~f1~thm U'W 1 ';il"l b 'U1V111'W 

"Ilij~~ 1 iI';i~~'U"UeJ~ €i'Wb(9leJi~1~'W-1, €i'Wb(9leJi~1~'W-6 bb(;'l~ 'Vlb:WeJib'W 11"l';i6li?lbb'\I'Jm(9leJi-bbeJ(;'l'\I'J1 
'U 

:W1 f1f111f1r;1:W b~f1Uf1&i 1~mu'V'J1~ 1 'Wf1';jru"UeJ~ b~f1~ b ~~(9l';il~'V'J'Ub 'U1V111'W~~iI';i~~'U €i'Wb(9leJi~1~'W-6 • 
bb(;'l~ 'Vl b:WeJi b 'W lfl';i6li?lbb vJm(9leJi-bbeJ(;'l'\I'J1 :W1 f1f111 b~f1~UltJ:W1 b U'Wbl(;'l1'W1'W [49] Bf1f11';i~f1~1V1il~ 1 'W 

'U 

b~f1~bU'Whl"lb'U1V111'W"Ilij~~ 1 "i11'Wl'W 27 ';i1tJ bU~tJ'UbVitJ'Un'Uf1r;1:Wfll'Ul"l:W 25 ';i1tJ'V'J'Ul1 1'Wf1r;1:Wb'U1 •• • 



22 

"1Jru~vh'Whflb'U1'Vi11'W"1J-W~v1 2 ~'U'h~~~'U(;,/1";j~e),eJflbt'!'U'Vim~I"1J-W~~1"i1(;,/,:j~'W b"li'W 'VIb~.re:J1b'W1fl";j6/l(;'/ 
v ~ ~ 

bb 'V'J flb~tJ1-bbtJ~'Vh 1 'Wfl~1~ b utJm ~"1JtJ,:j~th~ [51] 'VI b~tJ1b 'W 1fl";j6/l(;'/ bb'V'Jflb~tJ1-bbtJ~'V'J1 bb~~t9l1-r'U"1J-W~€i'W 
~ ~ 

b~tJ1~~'W-21SZl~bD~ OL-2 soLubLe receptor -sIL-2R) [52] ";j~~'U"1JtJ,:j(;,/1";j~m)flb(;,/'U(;,/1~1";jt:l1ibU'Wt9l1 
~ ~ 

<ffl~";j~~'Ufl11~";j'Wbb ";j,:j 1 'Wfl1";j'Vl1~1~ b 'U~1 bSZl~~ "1JtJ,:jt9l'UeltJ'W~,:j?i,:jt:.m~tJ.f111~"1J tJ,:j hfl b 'U1'Vi11'W"1Jru~ , 
'!'W ,1~ [53] ~ mr~~'Ul1";j~~'Ut'!1";j~m) fl b(;'/'Uv1~,:j~'WcJ,:j~~~'W~n'U.fl11~ bb 'VI";jfl~tJ'W"1JtJ,:j 1 ";jfl b'U1'Vi11'Wb"li'W 

~t:-J~~tJ"iltJth~(;,/1'V1~1 [54] ";j~'U'U'Vi~tJ~b~tJ~~1h [55] b'lJ'W~'W 

7. n~ In''1JeNI~1'a~Bel m~'U1:l..Il'aflmVi''LA~elm~'U 
"il1flfl1";j¥ifl'l~1"1JtJ,:j Stashenko bb~~flru~ (1991) ~'Ul1~fl1";jb~~~'W"1Jm";j~~'U €i'Wb~tJ1~h 

~'W-1 b'U~1 bb~~'VI bi.JtJ1b'W 1fl";j6/l(;,/bb'V'Jflb~tJ1-bbtJ~'V'J1 tJ~1,:j~'I1~?l1f(ru1 'W~th~ 1 ";jmJh1'W~eJflb(;'/'Uv1~fl1";j 
~ ~ ~ 

~tyb?i~fl1";j~~ bfl1~"1JtJ,:jtJlm~'\.J~Vi''W~ (periodontaL attachment) 1 '\.JtJ~1,:j";j1~b~1 [56] 'Vi~tJ 1 'W~th~ 

v1b U'W hfl'\.J~Vi''W~eJm(;'/'U'';j'Wbb'';j,:j'OJ~~'';j~~'U €i'Wb~tJ1~h~'W-1 b 'Um 1 'WJ1 b 'Vi~tJ,:j b 'Vi~tJflv1(;'/,:j~'W [57-61] Hou , ~ 

bb~~flru~ (1995) ~'Ul1bntJ'Vl1fl1";j-rfl'l~n hfl'\.J~Vi''W~8flb(;,/'U'OJ~~'';j~~'U(;,/1'';j~tJeJflb(;'/'U~,:jfl~11~~~,:j [58] 

1 'W~th~v1iifl11~~~'\.Jfl&1"1JtJ,:j€i'Wb~tJ1~1~'W-1 1 'W";j~~'U8'W (genotype poLymorphisms) 'OJ~~fl11~ 
b~~,:j~tJ hfl'\.J~Vi''W~eJflb(;,/'U~1flfll1fl'W'\.Jfl&1 [62, 63] bb~~bntJ~fl1";j-U~"1J11,:jt9l1-r'U~tJ€i'Wb~tJ1~1~'W-1 bb~~ 
'VI b~tJ1 b'W 1fl";j6/l(;'/ bb'V'J fl b~ tJ1-bbtJ~'V'J1 ~'Ul1(;,/1~1";jt:l~~";j~~'U fl1";j(;'/ru b?i ~ fl";j~~ fl bb~~ fl1";j(;,/~1,:jtJtJ(;'/&11tJ 
~ ~ v ~ 

flm(;'/~1~~,:j 60 bb~~ 67 %m~r;\'1~'U [64] 

"1Jru~v1~fl1";j'VI~~tJ,:j1im~1'W~tJt9l1-r'U"1Jm€i'Wb~tJ1~1~'W-1 (IL -1 receptor antagonist-

IL -1 Ra) bb~~m~1'W~m~lb~tJ1b'W1fl";j6/l(;,/bb'V'Jflb~tJ1 (TNF antagonist) ~'Ul1(;,/1~1";jt:lcJ'U~,:jfl";j~'Ul'Wfl1";j 
?i,:j~tyty1'LA (signaL transduction) ?i,:jt:-J~1~fl1";j'Vl1~1~tJ1m~'\.J~Vi''W~~~~,:j bb~~~'Ul1bntJ~fl1";jcJ'U~,:j 
m~1'W~tJt9l1-r'U"1JtJ~€i'Wb~tJ1~1~'W-1 bb~~m~1'W~tJ'VIb~JtJ1b 'W 1fl";j6/l(;'/bb 'V'Jfl b~tJ1'OJ~'Vl11 ~bfi~fl";j~'Ul'Wfl1";j 

~ 

eJ fl b(;'/'U";j'W bb ";j ,:j~'W bfi~ fl1";j";jl~ fl~~ n'W"1J tJ,:jtJ tJ(;'/~1 tJ fl~ 1t'!~ 'Vl11 ~ bfi~fl1";j'Vl1m ~fl1 ";j~~ bfl1 ~"1JtJ,:jtJl m ~ , , 
'\.J~Vi''W~bb~~fl'';j~~fl~1fl~'W [65,66] 

~ 

8. 'U'VI'U1'V1"1JB.:l1 'LA\Jl~nmln 16ll~' 'LA l'aflb 'U1'V111'LA 

'OJ1flfl1";j~fl'I~1~'Ul1 1 'W~~fltJtJfllSZl~ ~'U'VI'U1'V1~1f(ty~tJ hflb'U1'Vi11'W~,:j 2 "1J-W~ 1~~VibSZl~~bb~~ 
~11fl";jb 'V'J'OJ~fl1";j'Vii,:j€i'Wb~tJ1~1~'W-1 tJtJfl~11~~€i'Wb~tJ1~1~'W-1 ~1~n'Ul 'W~~fltJtJfllSZl~'OJ~b·lhcJ'U~,:j 
fl1";j'Vl1,:j1'W"1JtJ,:j b 'U\Jl1 bSZl~~"1JtJ,:j~'UtJ tJ'W bb~~cJ'U~,:jfl1";j'Vl1,:j1'W"1JtJ,:j btJ'W lSZl:Wv1 tJ ~'U~ b 1ru 1~ 1~";jfltJ'Wb~~~ 

~ 

(mitrochondria) "1JtJ,:jb'U~1bSZl~~ m~~'Wfl1";j'Vii,:j16!J1fl~tJtJfl6/i~b'W(;,/bb~~fltJfls&-2 (COX-2) bfi~fl1";j , 
'Vii,:j(;,/1";j~tJeJflb(;,/'U b"li'W~";jtJ(;,/'VI1 bbfl~'W~'W (prostagLandin) bb~~'VI";jtJ~'UtJflb6!J'W (throm boxane) ~1~ 
~1 ~,:j~";jtJ(;,/'VI1 bbfl~'W~'Wbb~~ 1 'W~~fltJtJfllSZl~'OJ~?i,:jt:-J~'Vl11 ~bil~fl";j~'Ul'Wfl1";j8fl b(;'/'U bb~~fl1";j'Vl1m~ b 'Um 

bSZl~~v1ml'W1'W~'W [67] 'WtJfl'OJ1fldcJ,:j?i,:jt:-J~ 1 ~bfi~.fl11~fl~ 1 'W 1~";jb6!JVi'V'J (nitrosative stress) bb~~bfi~ 
.fl11~~1'W~tJ~SZl~'W [68] ~fl1";j~fl'I~n~'Ul11 'W~~1'Vl~~tJ,:jv1bU'W hflb'U1'Vi11'W"1J-W~v1 1 'OJ~~fl1";jt:-J~~ 1'W~~ 

~ 

fltJtJfll6!J~ tJtJ fl~1 b U'lJ'<il1'Wl'W~1fl 1~mfi~'OJ1flfl1";jv1 b6!J~~v1'Vl1'Viihv1t:-J~~€i'WSZl~'W 1 'Wt9l'UeltJ'W (insulin-
~ 

producing ceLL) iifl1";jbt:-J~~,:j (exposed) ~tJ(;,/1";j~tJ8flb(;'/'U1~mu~1~€i'Wb~tJ1~1~'W-1 'Vl11~bfi~fl1";jfl 
";j~~ 'Wfl1";j bb(;'/ ~,:jtJtJ fl"1JtJ,:j€i'W~l6/l b D~ 1 'W~~fltJtJfll6!J~6/l'Wb 'VIt'! bS~tJ11 bS'Wbmfi ~t:-J~~.n rusvlfitJ 1 'W~~fltJtJ fl , 
lSZl~~,:j"il~'Vl1eJ'W~";j1~~m 'U~1 b6!J~~ "1JtJ,:jt9l'UeltJ'WbU'Wt:-J~'Vl11 ~(;,/.fl11~ b 'U1'Vi11'Wbb~~,:j [69] (;,/1";j~tJeJflb(;,/'U 
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"IlD~~'W 1 b"ll'W B'W b~eJ{ b 'V'JeJ{';jeJ'W-bbfl~~l bb~~~ b~eJ{ b'W 11"1 ';j6/l ?l bb'V'J fl b~eJ{-bbeJ~'V'Jl tJ~ij?i1'W"ll1 CJfl';j~<?1 
'WB'W~h6/l b U~ 1 'W~~fl eJeJfl16'6~6/l'Wb 'Vl?l1 'Wb6'6~~I'1Ue)a'W [70, 71] vll1 '1ij'Ln~[111~<?11'W~eJB'W6'6~'W 1 'Wv1?l~ 

'U , 

m';j~m~n 1 'W 1 ';j1"1 bUl'Vl11'W"IlD~v1 2 'V'lu';h~thm Ul'Vl11'W-;u~ij';j~~Ub~~lUeJ~6ii~·lffi~ 1 'W~~fleJ 
'U 

eJfl16'6~ (nitric oxide metabolite :NO(x)) bb~~'Vlb~eJ{b'Wll"1';j6/l?lbb'V'Jm~eJ{-bbeJ~'V'J1 v1?l~fl111"1'Wtlfl~ 
'U 'U 

[52] "lJru~v1 Torres bb~~l"1ru~ (2004) 'V'lU1T~~';j~~U'Vlb~.ffi{b'Wll"1';j6/l?lbb'V'Jm~eJ{-bbeJ~'V'Jlbb~~B'W~16/lbU~ 
'U 

1'W~~fleJeJfl16'6~6/l'Wb'Vl?l1'Wfl~1~bdeJmCJ"lJeJ~~thmU1'Vl11'W"IlD~v1 2 ijrh?l·:jf1111'Wm~~1"11UI"1~ [51] 1'W 
\J 'tI q q 

~~ fleJ eJfl16'6~ v1 b yj~?l ~~'WijU'VlUl'Vl~1~ nU?l1';j~ mY fl b?lU ~'W 11 'Wm';j bn~[111~ bb 'Vl';jflieJ'W"lJeJ~ 1 ';j1"1 b Ul 
'U 

'Vl11'W b"ll'W 1"111~~~tlfl~"lJeJ-:Jb';j~'Wl (retinopathy) [54], m';jvll~1'Wv1~~tlfl~"lJeJ~b~eJ~~1'Vl~eJ~b~a~ 
(endotheliaL dysfunction) [72], m';j5m?lU"lJeJ~'Vl~eJ~b~eJ~ [73] btJ'W<?1'W ijm';j~m~1CJ11'Vl16'6~1~b'W~ 

leJ'W~ (th iazolidi nediones) l~CJ 1-iJrm~n 1 ';jl"1b Ul'Vl11'Wbb~~[111~ bb 'Vl';jfl~eJ'W 1~CJ'V'lU11?l1~1';jfl~eJ<?11'W 

eJ'W~~B?l';j~ tJu&~m';jbn~[111~fl~eJeJfl6/lb~i1l'V'J (oxidative stress) 1~mu'V'l1~mh~~~1'W'V'llDb1~ 
,'U 

(pathway) "lJeJ~B'W~l6/lb U~ 1 'W~~fleJeJfl16'6~6/l'Wb'Vl?l bb~~Dl bl"1~CJ{bb 'V'J1"1 b~eJ{-bbl"1tltll'U bb~~fl';j~U1'Wm';j 

"lJeJ~B'W~l6/lb U~ 1 'W~~fl eJeJ fll6'6~6/l'Wb 'Vl?l vl11 'Iii'';j~~UJ'1~1~ 1 'Wb~eJ~~~~~ [74] 

9. 'U'Vl'U1'Vl"lJeJ.:Il'W(9l~neJeJnl6lf~i.'Ul';jflm~'W~ei'm~'U 

1 'W~~fleJeJfl16'6~ijU'VlUl'Vl(,'h~t1J~eJ'V'lCJ15nlb D~ 1 'W 1 ';jl"1tl~~'W~elfl b?lU 1~CJ'V'lU11ijU'VlUl'Vl~~ 1 'W 

m';jtlfl{JeJ~ (protective) bb~~m';jvllmmdeJb~eJ (destructive) U'VlUl'Vl1'Wf11';jtlfl{JeJ~b"ll'W m';jnl'<il~ 
b~mbUI"1i1lb~mb~~m';jrm~l?l~~~tJ"lJeJ~eJeJfl6/lb-;U'Wb';j~l"1eJ~ (neutralizing 02-) [75] ijm';j~m~nl~CJ , 
Lohinai bb~~l"1ru~ (1998) 'V'lU11bbUI"1i1lb~CJ1 'W"lleJ~tllmtJ'W1'11m~<?1'Wf11';jbb?l~-:JeJeJfl"lJeJ~ B'W~16/lbU~ 1 'W , 
~~fleJeJfll6'6~61l'Wb'Vl?l1'Wbdm~eJtl~~'W19l [76] €ifl~~ Gyurko bb~~l"1ru~ (2003) tJ~'V'lU11'Vl~v1"lJl~ B'W~1 
6/lb U~ 1 'W~~fleJ eJfl16'6~6/l'Wb 'Vl?l -;u~ijI"111~Ufl'V'l~m 1 'Wf11';jnl'<il~b~eJ'V'leJ 1 'V'Jh l~bb 'W?l~~~11~?l [77] B'W~1611 
bU~ 1 'W~~fleJeJfl16'6~6/l'Wb'Vl?l tJ~ijU'VlU1'Vlr;11~ty 1 'WbdeJ b~a"lJeJ~ 1 ';jl"1tl~~'W19l5m?lu 1 'W'VlmCJf11';j~m~l'V'lU 
11ij';j~~UB'W~h6/lb U~ 1 'W~~fleJeJfl16'6~61l'Wb'Vl?l b~~?l-:J;'Wl~CJ?l1~1';jfl'V'lu1~~~1 'Wb6'6~~~111"1';jb'V'J-;u, 1 'V'l~~eJ{ 

'U . 

1 'V'JD1 bl"1~CJ{b6'6~~, ~~ 1 'V'J16'6191 (Lymphocyte) bb~~ 1 'V'J1 u';jum?l19l1~CJm';jfl';j~~'W"lJm?l1';j~eJ5m?lu'Vl~eJ 
~1 tll 'V'l~bb6'61"11"11h~-;U1mbUI"1i1lb~CJ [75] -;Ulflm';j~m~n 1 'W'Vl'W'Vl~~eJ-:J'V'lU11b~eJfieJ hl"1tl~~'Wl9lelm?lu 

'U 

?l1~1';jflm~<?1'Wm';j(:,J~~ 1 'W~~fl eJeJfll6'6~1 'W~111"1';jb'VJ-;u 1~ [78-80] , 
-;Ulfl'Vlm tJ 61 m';j~m~n 1 'W~'W~m~CJ bu'V'll~ bdeJ b~eJ b 'Vl~eJfl"lJeJ~~tJ'mv1ij b'Vl~eJflelm?lU Matejka I, 'U 

bb~~l"1ru~ (1998) 'V'lU11ij';j~~UeJ1{~ij'Wbb~~61l'Vl';j~'W~-:Jb tJ'W?l1';j~~<?1'Wbb~~(:,J~~Jlru6VI1 'Wtl~ fl~CJ1m';j(:,J~~ 
'U v , 

1'W~~fleJeJfl16'6~ ~lflfl111'Wfl~~1"11Ufl~ [81] ~eJ~l Lappin bb~~l"1ru~ (2000) 1~~fl~1btjm~m'Vl~eJfl 

"lJeJ~~tJ1CJ hl"1tl~~'W19l5m?lu 16 ';jlCJ'V'lU11 8'W~161lb U~ 1 'W~~fleJeJfl16'6~61l'Wb'Vl?l . -;u~ijf11';jbb?l~~eJeJfl 
'U 

~lflfl111'Wb~eJbtl~CJUbi1lCJunum~~v1b'Vl~eJfltlfl~ [82] "lJru~v1 Hirose bb~~l"1ru~ (2001) ~fl~l~~bB , 
~eJ1{ bB'WbeJ"lJeJ~ 8'W~16/l b u~1 'W~~fleJeJ fl16'6~6/l'Wb 'Vl?l bbf1~ B'Wb~eJ{~1fi'W-6 'V'lU';j~~Ubb?l~~eJeJfl~l flfl11 

1 'Wb dm~eJm=i~ 1 ';jl"1tl~~'Wl9lelm?lu [83] bb~~ bdeJ~';j~~Uf11';jbb?l~~eJeJfl"lJm B'W~l6/lb U~ 1 'W~~fleJeJfl16'6~6/l'W 
, 'U 

b'Vl?l v11"111~';j'Wbb';j~"lJmb'Vl~eJfl5m?lU~1-:J6'ln'W Batista bb~~l"1ru~ (2002) 'V'lU111'Wm=i~hl"1tl~Vi''W19l ,I , 

elfl b?lUbb~~ b 'Vl~eJf1elfl b?luijm';jbb?l~~eJeJfl"lJeJ~ B'W~16/lb U~ 1 'W~~fleJeJn 16'6~6/l'Wb'Vl?l ~lflfl11 mi~b 'Vl~eJfl , 
tlfl~ [84] bb~~ b~eJvllm';jrfl~11 ';jl"1tl~Vi''W19l5fl b?lU l~CJf11';j"lJ~~'WJ'l~l CJ bb~~ bflm';j1fl~'W'V'lU11';j~~Uf11';j 

'U 

bb?l~~eJeJfl"lJeJ~ 8'W~16/lbU~ 1 'W~~fleJeJfl16'6~6/l'Wb'Vl?l ijrh~~~~~~~~ [85] 
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lU"lJru~~ij fl11~fl'l~11 'Wr;r\9l1'Vl~6'le:J,:jb ~e:J\9l11"il(;'je:JtJ bb 'Wlf,i~~,:jflr;111~1,:j~'W 1~~ Lohinai bb6'l~ 
~ru~ (1998) ~fl~l b.Qe:J b~e:J b 'Vl~e:J fl"lJe:J,:j'Vl'U~~fl b'Vl'dm'l.l1 1 iXb tJ'W h~tJ~V1'Wiierm(;'jtJ~tJ':hijfl11bb(;'j~,:je:Je:J fl 

" " 
mh,:j~lfl"lJe:J,:j €i'W~h~b u6'l1 'W\9l~fle:Je:J fl16ilvi~'Wb 'Vl(;'j bb6'l~ brie:Jijfl11Q~(;'j11~e:J~1'W€i'W~1~b u6'l1 'W\9l~fle:Je:Jfl 
16ilvi~'Wb'Vl(;'j (iNOS inhibitor) "1Jil~b~e:J{bb~tJt\9ler6'lf,i6'lfll1il~'W~(30 mg kg-l, i.p., q.i.d. for 8 days) 

~tJ11(;'j1~11~6'l~fl11vll6'l1~fl1~~fl1 'WtJ~blru~vl1fl11~ fl1 'Vl~ 1#1mh,:jiji!m11~tu [76] b"li'Wb~mntJfl11 " " ... 
~fl~1"lJe:J,:j Leitao bb6'l~~ru~ (2005) ~~tJ11(;'j11~e:J~1'W 1 'W\9l~fle:Je:Jfl16ilvi~'Ub 'Vl(;'j "1Jil~bbe:J6'l-e:J1{~-w'W 
b~Vime:J(;'jb\9le:J{ (L-arginine methyl ester:L -NAME) (;'j1~11~6'l~fl11vll6'l1~fl1~~fl1 'W'Vl'U~~m'Vltim 

" "" '1111 iX b'iJ'W 1 1~tJ~V1'Wiierm(;'ju 1#1mh,:jiji!m11~qj [86] 

10. U'VlU1'V1"l.Jtl~~11~tlelflb~ubba~1'W~~ntltlnllij~i:ub'afllm~'Wiielnbau-v1a~~'WGtlUb1fllbU1'V111'W 
1 'U"lJ ru~vl b tJ'W 1 1~tJ~V1'Wiierfl b(;'jU~l~nu 1 1~ b U1'V111'U~fl~U1~~U(;'j11~e:Jer fl b(;'jU~(;'j,:j~'U~,:jfl11 

" 
~fl~11'W~'W~cJbb6'l~r;r\9l1'V1~6'le:J,:j Zhano bb6'l~~ru~ (2003) 'Vl~6'le:J,:jl~1~~U'Vlb~e:J{b'W1~1~(;'jbb'Wm\9le:J{-

q :::> " 

bbe:J6'l'W1 1 'W'Vl'W~~ m 'Vlti~1'l111 iXbtJ'W hm U1'Vll1'W"1Jill?l~ 1 l~1~~U'Vlb~e:J{b 'U 1~1~(;'jbb 'W m\9le:J{-bbe:J6'l'W1 
" " " 

1~~15€i~~ 1 'W®(;'j 1\9l b~ij~ bl6'll 12 r;rtJ~TI~~U11'V1'W 1 'Uflr;1~ bU1V111'Uih~~U(;'j11~e:Jern b(;'jU~,:jflr;111(;'j,:j 
~ ~ ~ ~ 

fl11 bd e:J b tJ~~u b Vi tJU nUVI'Wvlhlb tJ'U 1 1~ b U1V111'W 1~~~,:j(;'je:J,:j flr;1 ~~1,:j 1#1-ru fl11 b Viti ~1'l111 iX b tJ'W 1 1~tJ~ 
" q 

V1'Uiierm(;'ju [87] Gomes bb6'l~~ru~ (2006) ~fl~11'W~tJl~h~tJ~V1'Wiie)m(;'jU~1~nuh~bU1V111'U"1Jil~ 
" vi 2 ~U1~~U bS~e:J1{bS'Wbe:J"lJe:J,:j€i'Wb\9le:J{b 'We:J{1e:J'W-bbn~~11 'Uflr;1~~ b tJ'U 1 1~tJ~V1'Wiierm(;'jtJ1'Wbb1,:j 

q q 

(severe periodontitis) ~1flfl11fl~~~btJ'U h~ 1 'U1~~UtJ1'Ufl6'l1,:j (moderate periodontitis) [88] 

"lJru~~ Enoebretson bb6'l~~ru~ (2006) ~U111~~U~11~1'Wbb1,:j"lJe:J,:jh~tJ~V1'Wiierm(;'jtJ1'U~th~11~tJ~ 
~ q" 

V1'Wiie)fl b(;'jU~l~tltJ 1 1~ b U1V111'U"1Jil~~ 2 ij~11~r;r~'W''Ul5nU1~~U'Vl b~e:J{b 'U 1~168(;'j bb'Wfl b\9le:J{-bbe:J6'l'W11 'W 
" 

b~e:J~ [89] 'We:Jfl"il1fld8,:j~U1~~U€i'Ub\9le:J{~hf,i'U- 1bU\9l1~,:j~'U1'Ub.Qm~e:J1"lJ~'Ue:J~~1~(;'j (adipose 

tissue) "lJe:J,:jVl'Ub tJ1V111'W~1#1-rUfl11b Viti m 'l.11 1 iXb tJ'W h~tJ~V1'Wiie)m(;'jubrie:J btJ~~U b Vi~u nUflr;1~~lU~~ 
" q q 

[41] 

"il1flfl11'V1U'Vll'U111rufl11~~U11fl11~fl~11~~U 1 'U\9l~fle:Je:J fl16ilvi 1 'U"lJru~b tJ'W 1 1~tJ~V1'Wii 
erm(;'ju~1~nuh~btJ1V111'W8,:jhjbtJ'U~bb~~Vl6'l1~'I!fl 1~~~Ub~~,:jfl11~fl~1'Vl1~€i~~1'W®(;'j1\9lb~ij"lJm 

" 
Skaleric bb6'l~~ru~ (2006) 1'W~'Ub.QmVl~e:Jfl"lJe:J,:j~th~11~tJ~V1'Uiie)m(;'jU~1~nuh~bU1V111'U"1Jil~~ 1 

" 
b tJ~tJUb Vi~u nUflr;1~~ b tJ'U h~ b U1V111'Ub~mmh,:j b~~l 1~tJ~u fl11bb(;'j~,:je:Je:Jfl"lJm€i'W~1~ b U6'll 'U\9l~fle:Je:Jfl 

q 

16ilvi68'Ub 'Vl(;'j bu~1~ 1 'Uflr;1~'Vl~6'lm b 'IIh~'Ubb6'l~~U11~,:j1~~U 1 'W\9l~fle:Je:Jfll6ilvi (;'j,:j~'Wb 'IIh 1~"il~r;r~'W''U5tlU 
q " 

"'i\'1'Wl'Wb~e:J~~11b'Vl6'l6'l1€i'Wb\9le:J{ijb~~ (P. intermedia) ~6'l~6'l,:j [90] 

1 'Wfl11'V1~6'le:J,:j"lJe:J,:jru1,:jr1~fl~ bb6'l~~ru~ [91] b tJ~~ubilitJufl11bb(;'j~,:je:Je:J fl"lJe:J,:j€i'W~l68b u6'll 'W\9l~fle:J 
e:J fl16ilvi~'Wb 'Vl(;'jbb6'l~'Vl b~ e:J{b 'W 1~1~(;'jbb 'Wfl b\9le:J{-bbe:J6'l'W1 ~Ufl11bb(;'j~,:je:Je:Jfl"lJm(;'j11~e:Je)fl b(;'jU~,:j(;'je:J,:jbu~l~ 

" 
1 'W~'Wb'Vl~e:Jfl"lJe:J,:j'Vl'WbU1V111'Ub'llh~'Ubb~11"il~ 111ijfl11bVltim'l111 iXbil~ 1 1~tJ~V1'Uiierm(;'jtJb6'l~il\9l1~ 1 'W 

" 
~fl~1.Q~,:j11,:j~fl~lfl6'llflfl11vll6'l1~e:Jlm~tJ~V1'Uii"lJe:J,:j(;'j11~e:Jerflb(;'jU~,:jflr;1111'W'Vl'WbU1V111'U1~~'IIhfl1';j 

q " 

~ b Vlti~1'l111 iX b tJ'W 1 1~tJ~V1'Uii e) fl b(;'jtJ b tJ~~u b Vi ~tJ nu rlr;1~~lU~~ bb~1\9l11"ill ~1~~tJfl11bb(;'j~,:je:J e:Jrl"lJe:J,:j 
q q 

~1~l~(;'jfl11~rl11e)m(;'ju l#1bbn 'Vl b~e:J{b 'W 1~1~(;'jbb'W m19le:J{-bbe:J6'l'W1, €i'Ub\9le:J{~lf,i'U- 1b U\9l1 bb6'l~€i'W~l68 
" 

b u6'l1 'U\9l~fle:Je:Jill"1Jvi~'Wb 'Vl(;'j 1~~~~\9l1~1~~U(;'j11~e:Je)m(;'ju~,:jrlr;111\9l1~1~~~ bl6'l1 
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fn';jl~tldbth.Jf11';jl~m"B~'Vl~G'ttl~ (experimentaL study) lib'VlI"lDI"l?ilJ~lmh~ (randomized • 
controLLed· trial study) 1~tln1V1'W~ 1 VI~~l'lh~ bil'VlVl'W rat t11V1i(fl'\.h~lJ1ru 230-260 n-rlJ n~lJ 

'IJ OJ • 

1"l1'Ul"llJij..ij1'Wl'W'lh~lJ1ru 1 0 ~1 bbG't~n~lJ'Vl~G'ttl~ 30 ~1 b~tI~l 'WVltl~~~l'Vl~G'ttl~ 1~tll Vle:J1V11';jbbG't~ • • 
J 1 mh ~V'l tl b 'i1 tI~ f11 ';jl ~ tI-OHi' ~ 1'W1"l11lJ b {.i'W"Il tl'U"il1 n n';j';jlJ fn';j~';jT'il6'ltl'U"il~ tlli';j';jlJ~1'Wl:5' til 'W~ ~1 
'Vl~G't tl ~"1J tl~1"l ru~Vi''W ~ bb V'l'Vl tJ~16'1~1lJVl11'Vltl1~ tI~1'W1"l ~'W'Vl';jlbWJ 

n1';ivhi.~~~1'Vl~~e:J-!lihtfl11:::b'U1'V111'Ubvje:Jn1';ibn'U~1eJ~h-!l 
1. n~uvi 1 'VI'W..ij1'Wl'W 1 0 ~1 tlf1b Vl'dtl1tl1 1 VI bU'W bl"l'IJ~Vi''Wl'1elm6'l'U (PO) vl1 fn';jl1~tI16'1G't'lJVI'W 1~tI 

II 'lI 'U '\J 

fn';j5~fi~1ij'W (ketamine 60 mg/kg.) b-if1'U~blru'VlihVftl~'Vl'td (intraperitoneal injection) 

bb~lvl1 fn';j(:.Jflb VllJ';jtl'Ul"ltl~'W"1Jtl~~'Wm1lJ'U'W~vl1 ~~6'ltl~-if1~ vl1 fn';jfn';jrutl~1~vllt11~~~l"ltl 
'IJ • 

(cervical dislocation) il1t11~tI16'1G't'U€ib'Vltl1 (ether) vlblm 2 ~'IJ~1~ 2 ~1 vi 4 ~'IJ~1~ 2 ~1 
vi 6 ~U~1~ 2 ~1 bbG't~vl12 ~'IJ~1~ 4 ~lmlJ~1~'U 

2. fl~lJvI 2 ~~l'lh~bil'VlVl'td rat "il~~nvl11V1bn~6'I.fl11~b'U1V111'W1~tI fn';jli6'l1';j streptozotocin 

1"l11lJb-iflJ-if'W 50 mg/kg bbG't~ nicotinamide 120 mg/kg 5~b-if1'Vl1~'Vl'tJ1Vftl.::JVI'td 

(intraperitoneal injection, Lp.) b~mH 4 ~'lJm~ ~~1'Vl~G'ttl~"il~bb6'l~~~n~ru~vhj~'Utlflfi~ 
6'lil11~b'U1'Vll1'W 1~tlijbnru6Vi~~d n'Wt11lJ1n U6'l6'l11~Utltl ~1dJ'W~tlm~"iln ';j~~ut11~1G'tl'W 
b~tl~6'I~ b~mu1t1ubVitlu';j~~ut11~1G'tnul'Wn~lJvl1 

'IJ • 

3. fl~lJvI 3 fitl Vl'Wvltlflvl11 Vlbn~6'I.fl11~ b U1'Vll1'WbbG't~tlm 'Vl~m'tl11 Vlb U'W bl"l'IJ~Vi''Wl'1elm6'lU~llJvl';Jt1 
II 'U ~ 'U 

(OM PO) 10 IPll ~~b~tlij~n~ru~"1Jtl~6'I.fl11~bU1V111'W'Vl~tl 4 ~'IJ~1~il1t1V1~~5~6'l1';j 6'lb~~'IJ1~16il 
1~6/j'WbbG't~D1fl&i'W1lJ1t1~bb~11V1vl1f11';j~hvl';j~tI~blm 2, 4, 6 bbG't~12 ~'lJm~~1lJ~1~U 

4. fl~lJvI 4 ~tl Vl'Wvltlflvl11 Vlbn~6'I.fl11~bU1V111'WbbG't~tlm'Vl~m'tl11 VlbU'W bl"lu~Vi''Wl'1elm6'lU~llJvllti 
q 'U ~ 'U • 

bVli1tl'Wfl~lJvI 3 bb~'1 VlVI'W'Vl1'Wbl"ltl1~hii'Wbu'Wu';j~..ij1'Vlnl'W (OMPOC) 10 ~1 bl"ltl1fhii'Wv11-ifl 'W 
• 'IJ • 

f11';j'Vl~G'tm bU'W6'l1';j6'ln~U~6'I'Vl~"il1n'U~,;''Vl Sigma (St. Louis. Missouri. USA) ';j~6'I 
i 

C1386-50G 1~tllV1'Vl1'Wbu'W'IJ';j~..ij1"1J'W1~ 0.5% wi w vl1fn';j~lh~1lJ';j~tI~bdmbVli1tl'W 

fl~lJOMPO • 

1'WVI'W'Vlfln~lJ"il~ijfn';j~';jl"il';j~~ut11~1G'tl'Wb~tl~ (Fastino bLood suoar-FBS) bU'W'IJ';j~..ij1'Vln cu q q :::>::::;, q 

~U~1~ 
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~riiJ I Group 2 I Group 3 1 IGrOup4j 

!4WM STZ+NiCOI.!4WkS STZ+NiCOt.!4 wk. STZ+NiCOt.!4 WM 

I+pol loMI jOM+POj I DM+PD+Curcumln I 

'~+'~l i 1 '~+'~l i 1 '~t'-l'i 1 '-+'1 i 1 2 6wk 2 6wks 2 6wks 

2 12wks 2 12wkS 2 12wks 2 12wks 

2 2 2 2 

4 4 4 4 

I sacrifice I I sacrifice I Isacrifice] I sacrifice I 

~ ~ :JI 
n1'HmJ"lf'U~'UeJ 

1'UVl'Uvr,:j 3 n~lJ~'Wbde),Vhl1:W1~n~1"il~bbu,:jbth.J6'leJ,:j?i1'U tJ';j~nmJ~'JtJ 
'U • 

1. ?i1'W~eJ,:jeJl~1~';jeJ,:j~U~'W 
" , 

2. b-wm~mv(~e:JnVl'W"il1n~1'WbbnlJ (buccaL mucosa) 
'U 

bd eJVl1 n 1';j~lh~1lJ';j~ t1~ b 1m~ n 1Vl'W~'l.h~1 m';j In';jVl'WvI~1'W f11';jbb61i1 'WV'JeJ {lJ1~'W (form a li n) 
'U 

:W1~~~'Wbdm~mVl1eln"il1n~1'WbbnlJ~eJ,:jU~b1ru~'Wn';j1lJU'W~~ 1 ~,:j~,:j1'W~1';j1~'W (paraffin bLocks) 

?i1'W~eJ,:j~1n';j';jln';j?i1'W~bVl~eJ~,:jbU'W~'Wbb~~eJlm~';jeJ,:j~u~'Wt11lJ1~eJtlbbfl~b~t1lJ (decaLcified) ~1t1 
6'l1';j~~~1t1n';j~ 1 'W~~n (n itric) "il'Wm~vi',:j6'l1lJ1';jtl~~?i1'W~eJ,:jm~~n 1~~1~ 

'U 

fl';jeJUfl~lJU~b1ruYJ'Wn';j1lJ~vl1 bb~~ 2 t11~'WbdeJ~,:jn~11~,:j~,:j1'W~1';j1~'W • 

n1-a~~~t1:u~'UbileJ ~~ eJA n'M1n1-avi1fi11 tI bileJ ~~eJtJ'i~'U\JIi. 'UVI'U 
'U 

1.~~b-deJb~el?il'W~eJ,:jeJlm~';jeJ,:j~u~'W1'W~1';j1~'W~1t1bfl~eJ,:jl:ulfl';jl~:u (microtome) 1Vl1~ 
U~b1ru~'W~~~tlun';j~~n';jeJ,:j~u~'W ~1t1fl11:WVl'W1 3-5 l:Ufl';jeJ'W bb~~11,:jU'Wbb~'W6'll~~bbn1~1~~uf11';j 

'U 

u1U~1m)~uiJ'W 
'U 

2.t116'11~~~,:jn~11tJeJ:u~5:UTVleJn~~'WmeJ~'W 1~t1~';j1"il~f11';jVl1~1t1~eJ,:jbdeJb~eJtJ~V('W~bb~~ 
'U 

eJlm~';jm~u~'W 1-if?i1'Wb~eJ:U(9\eJ6/lb:u'Wl~~'W1b:U~ (cemento-enameL junction-CEJ) bU'W~~ii'1,:jB,:j 
btJ~t1UbVltlu1'WVl'Wvr,:j 3 n~:u 

'U • 

.u'U\JIeJ'Un1-a~eJ:uai:U1'VieJn-~~~aleJ~'U (H&E) 

1. n1'<ij~~1';j1~'Wl~t1f11';jbb61i1'W1611~'W 1~mtJ~t1'W1611~'W1Vl~VJn"l 5 'W1Vl 3 fl~,:j b~:utJ~:W1ru 
J11'W~'WbdeJ (rehydrate) 1~mb"ll1'W 100% bbeJ~nmm~ 5 'W1Vl 95 % bbeJ~neJeJeJ~bb~~ 80 % .., ... 
bbeJ~neJeJeJ~ eJm,:j~~ 3 'W1Vl 

2. 1K1,:jJ1btJ~1 (tab water) bU'Wb1m 5 'W1Vl 

3. tJeJlJ~5lJ1V1eJn~~'W (Mayer's hematoxylin) 3 'W1Vl 
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4. fK1'lJ1btl~lbU'Wb1m 5 'W1Vi 

5. bb"ll1'W 1 % bb€J6IJ~bb€Jr;'!f1€J~€J~ (acid aLcohol) bU'Wb1m 301'W1Vi 

6. fK1'lJ1btl~lbU'Wb1m 1 'W1Vi 

7. tJmJVlu1'Wm€J6IJ'W 30 1'W1Vi 

8. ~'lJ1€J€Jf1"iJ1f1~'Wbd€J (dehydrate) 1~CJeJ1'W 95 % bb€lr;'!f1€J~€l~, bbr;'!~ 100 % 
.. 

bb€Jr;'!f1€J~€Jr;'!. 

9. vl1fl11lJ?f~€l1~ 1~mb"ll?flr;'!~1 '1.1 l6il~'Wbbr;'!~vl1f11'~tJ~1911mbeJ'Wbbn1 (cover slip) 

d ~~dg 9G.1 
f11'H\?I'H.l1J"l1'Ub'UeJb'VlleJ\"If1~1f11'Hb~~~eJeJf1't1eJ~~1'lt;1eJeJnb~tJ 

1. \9l~ b d€J b~€J1 ml91fl111J'Vl'W1 3-5 l1Jfl'J€l'U bbr;'!~11'lU'WbbeJ'W?flr;'!~ bbn1.yj11911'uf11'J~lUI911CJe)r;'! 
\jil'W (album in) b\?l~CJ1JtJ€J1J~~1J1'Vi€Jf161J~'Wm€J6IJ'Wb~€l"ll1CJ 1 'Wf11'Jb~€Jf1U~b1ru.yj?f'Wh (hot spot) 2 

~lbb'Vl'll'l 1~m~€Jf1u~b1ru.yjiib6ilr;'!~e)f1b?fU (inflammatory infiltrate) 1J1f1.yj?f~ l~CJiif11'Jtl1'u 
q 

1J1 \?I'J~l'W (ca li brati on) n'W'J~'Vl11'l ~1;ij CJtlUVI'W\?I'VW1~bb 'V'l'Vl E1 ~fl1Ufl1J 
6!i 'U cu iii 

2. b~m~€Jf1U~b1 ru.yj~€l'lf11'J~ 1 'W?flr;'!~1I91bbfK1"iJ~vl1f11'J\9l~~'Wb d€J1 'W'V'l1'J1~'W~f1flf'l bbr;'!~11'l 

b ~€Jvl1f11'JtJ€l1J81J1J 1 'W~(;'fl\?1 bf'lii 
'U 

u'W?flr;'!~ bbn1.yj~lUI911CJ 1 'V'l~ b€lVl~'W lf1r;'!f'l€Jr;'! (poLyethyLene gLycoL) 
'U 

.c'U\?IeJ'Uf11'laeJ1JB1J\j l'U~~l\J1 bf'lii 

1. €JU?fl~~.yj 55 €J'll"11b6ilm6ilCJ?f bU'Wb1m 1 ~111J'l fl1;ij~'V'l1'J1~'W (deparaffinized) 1911CJ 

f11'Jbb"lll 'W l6il~'Wbbr;'!~ b ~1Jtl~1J1ruJ11 'W~'Wb d€J1911mb€lr;'!f1€J~€J~ bbr;'!~J1f1~'W 
2. vl1f11 'Jb[:.JCJ~l bb 'Vl'l1'lf11'J"iJ~"ii'lvl"ii'l b 'V'll~'tI€J'lbb€l'W~u€J~~mb€l'W~ b"iJ'W (antigen retrievaL) 

1'W 10mM TE buffer pH 9.0 1911m\?l111Jlf'l'Jb1'V'1vl~ru'VlJJil 95 €J'll"11b6ilm6ilCJ?f vlfl1~'l 700 1\?1~ 
bU'Wb1r;'!1 10 'W1Vi tl~€JCJ1Vfb~'Wr;'!'l n€J'W"iJ~fK1'lJ1btl~lbbr;'!~bb"ll1'W TBS (tris buffer saline pH 7.3) 

3. vl1 f11'J~UcY'lf11'Jvl1'l1'W"IJ€l'lb€l'W l6il~b€l'W l~~i(?fb 'V'l€J€l€lf161Jb~?ffn'W 1 'Wb6ilr;'!~ (bLock 

endogenous peroxidase) 1~CJf11'Jbb"ll(;'flr;'!~1911CJ 2% 1~1~'Jb"iJ'Wbtl€J1m)f116il~ (hydrogen peroxide) 

1'Wb1J'Vl1'W€Jr;'! (methanoL) bU'Wb1m 10 'W1Vi 

4. fK1'lb 'WJ1 b tl~l 5 'W1Vi bbfK1fK1'l~€l1911CJ TBS 

5. 1G'1bb€J'W&iU€J~tl~1Jflil (primary antibodies) ~'l\?llf12 (f'l111Jb-iJ1J-iJ'Wbb€J'W~U€l~~€JCJr;'!~ 5 
d.S 'U 

1'W TBS vlmU11CJ'l16il1'1Je)r;'!uil'W (Bovine serum aLbumin ~€JCJr;'!~ 1 [:.J?f1J€l~) ~'lHvl€Jru'Vlflil 4 
'U cu q cu 

"" "" €I 'l!311 b6ilr;'! b6ilCJ?f \?I(;'l €I ~f'l'W 

6. 1G'1bb€J'W~U€J~'Vl~CJflilvl~~~mf11911m€l'Wl6il~btl€l1€l€lf161Jb~?f (peroxidase conjugated 
q 'U 

secondary antibody) ~~\?I1'J1'lvl 1 (f'l111Jb-iJ1J-iJ'Wbb€l'W~U€J~~€JCJr;'!~5 1'1.1 TBS vlmU11CJ'l16il1'1Je)r;'!\jil 

'W (Bovine serum aLbumin) ~€JCJr;'!~ 1 [:.J?f1J€J~) bU'Wb1m 60 'W1Vi 
'U 

7. 1G'1\9l1vl1tl~f1~CJ1 (substrate) ~€J DAB bU'Wb1r;'!1 10 'W1Vi 

8. tJ€JlJVlUI911CJ~1J1'lilBf116il~'W (~1J€J~1'lb~1) 
q 

9. ~'lJ1€J€Jf1"iJ1f1~'Wbd€J1911mb€lr;'!f1€JeJ€l~ bbr;'!~ l6il~'W n€l'W"iJ~tJ~Vi'UI911mbeJ'Wbbn1 
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Specific marker Primary antibody Secondary antibody 

IL-1 J3 Clone sc-7884 Clone P-0448 

Rabbit anti Human polyclonal Ab Goat anti Rabbit polyclonal 

(Santa Cruz biotechnology) ~b 

(DAKO, Glostrup, Denmark) 

TNF-U Clone sc-1351 Clone P-0449 

Goat anti Mouse polyclonal Ab Rabbit anti Goat polyclonal 

(Santa Cruz biotechnology) ~b 

(DAKO, Glostrup, Denmark) 

iNOS Clone NOS2[N20]:sc-651 Clone P-0448 

Rabbit anti Mouse polyclonal Ab Goat anti Rabbit polyclonal 

(Santa Cruz biotechnology) lAb 

(DAKO, Glostrup, Denmark) 

\9l1'~1~ 2 bb€J'U&i'U€J~vfWI:Wf11'aPl'U'Vl1 specific marker ~~?f1lJ 

n11Am~1n11bba~.:IelBn"lJ£I.:Ia11~m)nba'U 
v11fl116h~1'<\l?l16Wl~1~-r'Ufl11cJmJ~:JJ:JJ lW~?l1~brlii~fh~~"1JCJ1tJ 1 Ox 1~tJ 1 y.Jti'?I (focus) ~ hot 

'U 

spot ~ b~eJfll1'<\l1 fl.f11~ i1:JJ1VieJfl~~h.!meJ~'W 'VI~~'<\l1fl~'Wb ~:JJn1~~"1JCJ1tJ"1JeJ~ fl~eJ~~G'i'VI)1~tku'W 40x 
OJ 

v11fl11U'WVifl.f11~ hot spot vr~?lm~1bb'VI1l~ '<\l1fl.f11~t:i1tJ"1JeJ~ hot spot bb~m~~1bb'VI1l~v11fl11U'U 

b6(JG'i~elflb?l'U bb 'U'U bb:JJ'W'W1G'i (man uaL) tJflb l'Wb6(JG'iG'ib V'l1 'U1'Um?l~'1lntJm~mbG'i~vr'W~'V'lCJ15bb 'V'l'VIcJ8fl 2 
'U 

'V11'W (KS bbG'i~ KD) 'VI1rl1bu~tJ"1JeJ'Ib6(JG'i~~~In~'Ulflb'Wtl1)cJeJ:JJbb~G'i~rl~~'<\l1fl hot spot ~~?leJ~ 1lntJb'W 

b if eJ b~ eJ'<\l1 fl'VI'W bb~G'i ~\9l1 fl11'<\l~ii fl11cJ eJ:JJ ~:JJ:JJ 1 'W~?l1~ brlii ?leJ'Irl~ ~ bb~l b ~ eJrl1 bu~ tJ"1JeJ~fl11 bb?l~~eJeJfl 
'U 'U 

diI Q..I I ~ 

"1J eJ~?l1)?I eJ eJ fl b?l'U bb~G'i ~"Ilt.!~ 

• .d -. CIt I -. 

F\., b'il.:ilt!ln"'ii'l.l.gj .... -s'i!l'i!ln"ll'i!l-sI. .. 'i!I'UIJI'U'i!llJIbblJl:il~'!i'U .... 

"\,'U€'Ub'VI-:;'i!ln'l)l\t"\,'Ubl.lPi:il~n~3J 

• d .oI:::IIt. oCIIoII I .-

F\., "'il.:ilt!ln"'ii'bbgj I>HI'i!I'i!ln"ll'i!l-S b .. 'i!I'UIJI'U'i!I .... bb .... :iI~'!i'U .... 

"\,'U:€'Ub'l)l-:;'i!ln'l)l\t"\,'U"blPi:il~;(';l 
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d 
U'VI'VI 4 
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b'Wf11'j'Vl~(;1~,rmi PD bU'Wf1~lIbtJ~tJUbVltJU ~U';hijri1'j:::~UJ1~1(;1~1~~ 71 mg/dL bb(;1:::\!.:j~~ 117 

mg/dL .fl1~'l.h~f1~u 4 bb?l~.:jb~b~'W'j~~UJ1(>l1(;1"1J~.:jf1~1I PD 1~tJ1lJ~Uf11'jbbf11.:jri1"1J~.:j'j~~UJ1(>l1(;1 
111 mrf1(>l(;1~~'j~ tJ::: blmVl'Yl1 f11'j'Vl~(;1m mill'Vl~(;1~.::Iijf11'jb 'VI'l1m'l11b ~b u'W 1 'jfltJ~Vi''WI~1e)f1 b?lU b 'WoUl.:j • 
G1tJm~v1 4 (.fl1~'l.h:::f1~U 5) 

140 

120 -1 - ~\ -2 =t; 100 -C) ~~~~:::-- ==--2:::::::-':::::::::::'::'::::: - - --=-.-:::-~>-::- -3 E .. ./ ~;"."'''>';;;'-~.....::; -,,: 80 -4 iE "-.....---- ~, '-./ 
r 60 -5 

.";1 
-6 ;::I 

as 40 
u -7 .,. 

20 -8 

0 -9 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 -10 

.,::8 ::L'la, (S11 "'~) 

fI1~tJ~~nmJ 5 m1~bbG'l~~~~~'Uth.n?l\>l?l€J~ 16 i1tJ~1~'1J€J~'wu1'Uf161lJ PO 
'U , 

4 i1tJ~1~bb ~m U'U'1ld~ f11~b V\tltn'l111 vi\n~ hfltJ~Vi''UvlelmG'l'U 1~ EJf161lJ PO iJf11~b 'VItl tJ 1 '1111 ~'b U'U hfltJ~Vi''UvlelmG'l'U , 
1 'U'1l1~i1tJ~1~.yj 4 ir'U b U'Ui1tJ~1~.yj 1-121 'Uf11~~~bih1'Ubb~mm61lJf11~'V1~?I€l~ ~'U11~~~'UJ1\>l1?1'1J€J~'VI'U 1 'Uf1~lJ'diJ , " , 
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n~~ OM • 
mhJ DM :iJfil'~~~'UJ1\9l16'l~1?f~ 75 mg/dL bb6'l~?f-:J?f~ 143 mo/dL 1~(J~'Urh~~:iJ';j~~'UJ1\9l16'l?f-:J~'W 

q Cj 'U q::;' 'tI 

r111 baseline "lJe:J-:J'VI'Wbb~6'l~t9l';le)t11-:Ji~b~'W~-:Jbb~"Iid-:J 2-6 r;;\Jm~bb';jfl.fll(J'VI6l-:Jvllm';j5~?f1';j?fb\9l~U1\9l 
'U 

16iJ 1\9l6U'W bb6'l ~ijlf1~'Wl~l (Jii 'VI6l-:J~1 fl,r'W';j~~'UJl \9l16'l ~ ~6'l~6'l-:J 1~(Ji"l'Ul1 ';j~ ~'UJ1\9l16'l~~:iJ m';j bbfll-:Jt9ld~'W 
6'l-:J\9l6'le:J~"Iid-:J';j~(J~ bd6'l1~-:JflGild (.flli"l'l.h~fle:J'U 6) 

OM 

160 
_ 140 

-20 
~ 120 C) -14 
~ 100 -............ 

-33 
IS 80 

~_7 
-11 

C"" 

~.';!l 60 -15 
;:I 

-24 ~s 40 
~a r 20 -25 

0 -28 

1 2 3 4 5 6 7 8 9 10 11 12 13 '14 15 16 -31 

'S::s:a'1ll1"l (itltl"l") 36 

.f11'V'ltJ';j:::f1€JU 6 ml~bb?ll?),n:::~u'lh?l16WI~€J1?) 16 ~tJl?)l~'IJ€J.:JVI'lJf1~lJ OM " , 
bb?l I?)~ ';j::: ~uJ 1 \9Il~'IJ €I ~VI'U f1~lJ OM ~~i1f11';j b Vlt1 mUll ~\ u'U h fI b'U lV11l'U ~ ~ bbl'l b~lJ f11';j'V] I?) ~ €J~ bb~::: fill?) f11';j rull b U'lJ " , 
hfibU1V11l'lJl'U~tJI?)1~v1 4 'V'lUll~1'lJlmlh:::~'UJ1\91l~"il:::?I.:J~'U.f11E.JVlG9~bVlt1~nul 2-6 ~tJ\?l1~ VlG9~"illf1tT'lJ';j:::~U 

~ " " " Ul\91l~"il:::bbf1l~~l61i'U~~\9I~€JI?)';j:::E.J:::b1~lf1l';j'V]I?)~€J~ 
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n~lI DMPD 

m'1:IJ OMPO i1ri11~~UJ1\Pl1~~1?l~ 72 mg/dL bb~~?l,:j?l~ 168 mo/dL ~ubb'U11.w:IJ"lJeN1~~UJ1\Pl1~ 
'l It III 'l ::> 

dJ'Ub-d'U b~mfi'umi:IJ OM fiel?h'U 1 Vlru:u~i11~~UJ1~1~?l,:j~'UVI«,:j:U1 m VI-dcml11 ~dJ'U l1fOl bU1V111'U 
• OJ " 

'th~1I1ru 6 ?(tJm~bb~~1~~uJ1\Pl1~~,:jmh1:u~i1fl11bbfll,:j(9)1~'U~,:j~~€l~1~tJ~b1m1'Ufl11'Vl~~el,:j 
(il1~'th~flelU 7) 

DMPD 

180~--------------------------------------------------~ 

~ 160+----T~----------_7~--------------------------------~ 

~ 140+---7-~~--~~~~~~------~------------------------4 
E 120 +--d-~--....lr-+-'::>"'<"'"--~f-h-~~:"--=:::d"~~:;:-'~,:----"'"7 ::::;;~,.._=-----1 
~ 100~~~~~~~~~~~~~~~~~~~~~~~~ 
~ 80~~~~~~~~~~~~~--~~--~~----~~~~~ 
a~ 60 +---------~~----------------------------------------~ 

;;::I 
~5 n 
r 

40+-----------------------------------------------------~ 

20+-----------------------------------------------------~ 

O-·r-_,--_r--.---~_,--_r--._--~_,--_r--._--r__,--~--._~ 

-19 

-13 

-29 

-12 
-16 

-18 

-21 

-23 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 - 30 
- 38 

mV'l'l..l';i~f1€l'U 7 ml'V'Jbb?!(;).:I';i~~'UJ11'l16W1G'l€l(;) 16 r.r'l..l(;)l~'1J€l.:l~'lJf16ilJ DMPD " , 
4 r.r'l..l(;)l~bb';im tJ'lJ'1id .:If11';ib ~_dmti11 ,xbf1(;) b 'Ul~dl'lJbbbbG'l~ hfl'l..l~vr'lJI'i'Bm?!'Uf16ilJ DMPD :W f11';ib ~_deml11,xb tJ'lJ hfl , 
b 'Ul~dl'lJ~.:Ibbl'i b~lJf11';iVl(;)G'l€l.:lbbG'l~fll(;)f11';iruilb tJ'lJ hfl b 'Ul~dl'lJ 1 'lJr.r'l..l(;)1~~ 4 1 'lJf11';i~(;) b-rrl1 'lJbbl'iG'l~f16ilJf11';iVl(;)G'l€l.:l , 
V'l'Uil6'h'lJ'l~t\h~~'UJ11'l1G'l"il~?!.:I~'lJmeJ~~.:Ib~_dem11'1..l';i~lJlru 6 ;;r'l..l~n~ ~~.:I"illmr'lJ';i~~'UJlmG'l"il~bbf1i.:ll'i'd~'lJG'l.:l 

v " 
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mhJ DMPDC • 
fl~~ OMPOC iJri1'j~~uJ1m(;i~1G1(9l 70 mg/dL bb(;i~\l'lG1(9l 149 mg/dL 'V'lUbb'Wl lU~"1JeJ'I'j~~U 
J1m(;ibtJ'Wb-d'Wb~cntlUm~~ OM bb(;i~fl~~ OM PO fieJ6'il'W1'Vlt\j"il~~h~~UJ1\9l1(;i6'l'l;ff'W'VI~'1"il1m'Vl'dm 

q q CI.I 'U 

'1111 Vlb tJ'W hfl b U1'V11TWLh~~lru 6 ?('\.J(9l1~bb(;i~'j~~UJ1\9l1(;i~'1fl~11"il~iJf11'jbbfl1'1i(l;ff'W(;i'l\9l(;ieJ(9l'j~tJ~ 
blm1'Wf11'j'V](9l(;ieJ'I (.fl1'V'l'\.J'j~fleJU 8) 

DMPDC 

160~----------------------------------------------------, ~--~ 
-32 

_ 140 +-----------------:;:----; 
~ 120 +-......----;"--.:::--______ ~-; ..... =---->-;;;:_-----------------------'------__/ - 35 

'100+-~~~ -27 
c: -17 
5 80+-~~~~~==~--~~~--~~~--~~~~~~--~ 
C- -34 ';a 60 -1-----------------------------------------------------/ 
a~ 40 +-__________________________________________________ __/ - 22 

~ 20 +-__________________________________________________ __/ - 26 

o +----,r--~--_r_--..__~--_r_--_r_____.--_r_--_r_____.--__r_--_r____r--_r_---! - 37 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 - 39 
-- - 40 

.fmnJ';J~fl€lU 8 m1v.Jbb?l~.:I';J~~UJ11'l1~H9I~€l~ 16 ~'\.J~1'1.1'1J€l.:l'Vl'Ufl6'ilJ DMPDC 'U , 

V'lU';h?i1'U 1 'Vlfih~~'<tJJ11'l1~"il~?l.:l~'U.fI1CJ'Vl~.:Ib 'Vl~CJ1t1l'lh~lJ1ru 6 ~tJ~1'1.1 'V!~.:I"il1fl,r'U';J~~UJ11'l1~"il~ bbfl1.:11'i'1~'U~.:I 
v 'U 

" 1'l~€l~';J~CJ~b1mfl1';JV1~~€l.:l b'll'Ub~CJ1tim~~ut111'l1~'1J€l.:l'Vl'Ufl6'ilJ DMPD 'U , 



... 
'l11'V1Un'VI'IJbb~i;l ~mhJ(9li;ltl (9l-H';}.:I b,;) i;l1 n1 "a'VIfli;ltl.:l 

'IJ • 

'V'lUl1b 'IJ'VIfl fl~~'Vl~~€I~Vl'IJiithVl'l!fwl'nJ1fl;'W(9l1~~~(J~ b1~1~~.fl1'V'lth~fl€lU 9-12 
•• 'IJ 

... ,..., flti aPD 'LI 

600 -

~ 500 
--~- ---

:i 400 --a"" 

7~--=--=-
-- -~ 

'-c::' -300 -
ail! 

("'" 

.O;s 200 -

100 

o -
1 5 6 7 9 11 14 16 

"f::!I::L'l'" (ih.J"1") 

"'0 
'U , 'til nfl 10M 

600~----------------------------------------------------, 

500+---------------------------------------___ -----==.-~~----~~--~ _ __~ ...,s:. 

~ 40°t======:~~;i-----==~~i-~:=~~~~~~~-~·~·~-:~:::--=~::--::':.~::::~========~ 
l;! 300 ~ 

r 200+---~~~------------------------------------------------~ a;a 

100+---------------------------------------------------~ 
O+-----_,------~----_,------~----~------~----~----~ 

1 5 6 7 9 11 14 16 

33 

--1 

--2 

--3 

--4 

--5 

--6 

--7 

--8 

--9 

10 

-20 

-14 
-33 

-11 
-15 
-24 

-25 

-28 

-31 

- -36 
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" 'l't'l"nfjl ~MPD 

600 
I 

500 1 -----­
~ 400 
~ 
ail! 300 
c­

.";;:a 200 

m~u~~n~u 11 ~ m1v.Jbb6'l~.:jt11Vl'U '1 ' nVl\1b'Un~:w DMPD 

600 -r-

500 ~ 

;; 400 -a ... 
.:: 

'-c::' 

ail! 300 --
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." ;;:a 
200 -'--

a[)MPDC 

34 

~30 
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--32 

--35 

-~-- 27 

---17 

-jl=: 
-~~~~5~~~6~~~;--=~~===~=============-- --26 7 9 -- 37 

11 
'ft:!lt:L'l'" (s'lJ ' 16 -- 39 

fi1~U~~n~u 12 ~ ______________________________________ ~~-~ .. --~-=4=0~ 

100 

o -L 
1 14 

,.,,,) 

m1v.Jbb6'l~.:jt11vnr '1 ' nVl\1b'UmpJ DMPDC 
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2 ~t1~1~ 

lwmi~ PO ~'WbdeJ~1fl'VI'W~.:J?la.:J~1 (~1~ 3 bb~~ 4) '\I'lUllb~~i1fl11~~mCJ~1"1JeJ.:Jm~~mUl 
q" " 

'W'W (aLveoLar bone) 1~mQ'\I'l1~U~b1ru61'Wfl1~~flbUl'W'W b~~'\I'lUfl11bfl~a'W~"1Ja.:Jb~eJue11b~a~~a 
" q 

~.:J 1~~m-.f1'Wb~eJ~(9)eJ~b~'W llPl~'Wl b~~ 1 'W~'Wb da~lfl'VI'W~.:J?la.:J~1 
" fl6'l~ OM ~'WbdeJ~lfl'VI'W~.:J?la.:J~1 (~1~ 15 bb~~ 36) '\I'lUlli1fl11'VhmCJfl1~~fl1tk~CJ.:Jb~fl q" " 

-weJCJ1(91CJ~1~ 36 i1fl11v11~lCJfl1~(91mUl'W'W~1'Wbb1.:Jflll~1~ 15 eJCh.:JhnlPll~'\I'lUll1'W'VI'W~.:J?la.:J~1 
" q " 

'\I'lUll b~ aue11 b ~eJ~~ eJCJ.:JfI.:J €I ~~G'i1'W b~a~~eJ~ib~'W llPl ~'Wl b~~ 
q " 

fl6'l~ OMPO (~1~ 18 bb~~ 23) '\I'lUfl11v11~lCJfl1~~flbUl'W'W~1'Wbb1.:Jflllfl6'l~ PO bb~~'\I'lU 
q cu q q 

fl11 bfl~ eJ'W~"1J a.:J b~ eJU e11 b~eJ~~ a~.:J 1~~eJG'i1'Wb~eJ~~ a~b~'W llPl~'Wl b~~ 1 'W~'Wb da~1fl'VI'W~.:J?la.:J~1 b"ll'W 
q " 

b~CJ1nUfl6'l~ PO 
q 

fl6'l~ OMPOC (~1~ 35) '\I'lUfl11'VhmtJm~(91flbUl'W'W~1'Wbb1.:Jb"ll'Wb~mnUfl6'l~ OMPO ~fl~.:J 
, '\J q , 

cr.:J'\I'lU fl11 bfl~ eJ'W~"1JeJ.:J b~ aue11 b ~eJ~~a~.:J 1~~aG'i1'W b ~a~~a~ b~'W l~ ~'Wl b~~ 
q 
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m'V'lth~f1€J'U 13-16 ~f1~ru~f11'Jvl1mcJ€Jl!TJ~tJ~Vi''WI'l''Wf1~1I 2 ~\J~1~ , 
f1~11 PO 'V'l'U~f1~ru~'1J€J.:I~€J.:I~f1 (groove) 'J~'III11.:1W'Wm111~v1 1 bbfl~ 2 b-d€J.:I1I1:U1f1f11'J~f11'lll1l (U (m'V'lth~f1€J'U , " 
13A) bn ~f11'Jm~:u f1~1'1J€J.:Ib"llfl~eJf1b6'l'U (flf1i"l'J~-m'V'ltJ'J~f1€J'U 138) f11'Jbi'l~ €J'W~1f1.:1'1J€J.:I b~€J'U ~1 b~€JlIl'i€JfI.:I1~I'i€J '" , 
~1'Wb~€JlIl'i€J6/lbll'WbI'lB'W1bll6'l (CEJ-m'WtJ'J~f1€J'U 138) bbfl~'V'l'Uf11'JfI~mrJ~1'1J€J.:Im~~f1b{l1w'W (A8) b~mu'W1~ 

" 
'U~b1ru~'Wm~~f1 (m'V'ltJ'J~f1€J'U 13C) 

" 
mill OM hJ'V'l'U.Jf.:l~f1~rud€J.:I~f1 (m'V'ltJ'J~f1€J'U 14A) b~€J'U~1b~€JlIl'i€JmJv1~1'Wb~€JlIl'i€J6/lbll'WbI'lB'W1blJfI (m'V'l , , " 
tJ'J~ f1 €J'U 148) bbfl~f11'J'V'l'UfI~fl1rJ~1'1J€J.:I~'Wm~~f1b {I1W'Wb ~rJ.:I b~m.r€JrJ (m'V'ltJ'J~ f1 €J'U 14C) 

" 
milJ OMPO bn ~~f1~ru~~€J.:I~ f1:U1f1f11'J~f11 '11111 (m'V'ltJ'J~f1 €J'U 15A) f11'Jbi'l~€J'W~1f1.:1'1J€J.:I b~€J'U~1b~€JlJl'i€J6'l.:l1~ 1'i€J , " , 
~1'Wb~€JlJl'i €J6/lbll'W bl'l B'W1bll6'l (m'WtJ'J~f1 €J'U 158) bb6'l~f11'Jvl1f11rJ~'Wm~~f1b u1w'Wv1'J'Wbb'J.:I (fl f11"1'J~-m'V'ltJ'J~f1€J'U 

" , " 
15C) b'1l'Wb~!TJn'Umill PO , 
f1~11 OMPOC 'V'l'Uf11'Jbi'l~€J'Wv1f1.:1'1J€J.:Ib~€J'U~1b~€JlJl'i€J6'l.:l1~I'i€J~1'Ub~€JlJl'i€J6/lblJ'WbI'lB'W1blJfI (m'V'ltJ'J~f1€J'U 16A bbfl~ , , 
168) b~rJ bn~ bb€l.:l~·1j€J1tJ.rr'Wmi'l'W1v1'U~b1ruir'Wm~~f1 b U1W'W b~ rJ bn ~f11'Jvl1mrJ~'Wm~~f1b~rJ b"llfl~ €J€J6'l~b€Ji'lm6'l1'i 

"" " (flf1I"1'J~-m'V'ltJ'J~f1€J'U 16C) 
" 
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4 ~t1~1~ 

1'Wfl~~ PO ~'Wbde:r'il1fl'Vl'W 2 ~d (~d~ 5 bb6'l::: 6) ~1-:J~'Ufl1';ibl"l~e:J'W~"IJa-:Jb~€),U~db~e:J~~e:J6'l-:J 
• 'IJ • 

1~~ m1d'W b~e:J~~ e:J~b~'W t1PlB'W1 b~ 6'l bb6'l:::~'U fl1 ';i6'l:::6'l1 tJ ~d"IJ e:J':1'~1'W m:::~ fl b th~'W~';i'W bb';i -:J fl';h fl~~ PO 2 
'IJ • • 

~t1~1~ 

"IJru:::Vifl~~ OM (~'Wb'd'a"il1flVl'W~d~ 28 bb6'l::: 31) ~'Ufl1';i6'l:::6'l1tJ~d"IJe:J-:J~'Wfl';i:::~mU1~'W~ 
• 'IJ 'IJ 

';i'Wbb';i-:Jfl'".hfl~~ OM 2 ~tl~1~bb~b~e:J'U~db~e:J~~mJ-:JI"l-:Jaci~?fd'Wb~e:J~~e:J61lb~'WtIPlB'W1b~m"li'Wb~mtl'U 
Cj q q 'U 

fl~~ OM 2 ~tl~1~ • 
fl~~ DMPO (~'Wb.Qe:J"il1flVl'W~d~ 12 bb6'l::: 38) ~'Ufl1';ibl"l~e:J'W~"IJe:J-:Jb~e:J'U~db~e:J~~e:J 

• 'IJ • 

(epitheLiaL apicaL migration) 6'l-:J1~?fd'Wb~e:J~~a~b~'WtIPlB'W1b~6'l t~tJl~~'Ul"ld1~bblPlfl~1-:J1w~11'W 
I"ld1~';i'Wbb';i-:J"IJa-:Jfl1';i6'l:::6'l1tJ(9)d"IJe:J-:J~'Wm:::~mU1~'W';i:::Vl';h-:Jfl~~ PO bb6'l::: OMPO bl?i'Wotl~ 

• 'IJ' 

fl~~ OMPOC (~'Wb.Qe:J"il1flVl'W~d~ 26 bb6'l::: 37) ~1-:J~'Ufl1';ivl16'l1tJ~'Wm:::~muTVJ'We:Jci1-:J 
• 'IJ 'IJ 

';i'Wbb';i-:Jb"li'Wb~mtl'U~~'U1'Wfl~~ PO bb6'l::: OM PO bb6'l:::~'Ufl1';ibl"l~e:J'W~"IJe:J-:Jb~a'U~db~e:J~~e:J6'l-:J1~?fd'W •• • 
b~e:J~~e:J~b~'WtIPlB'W1b~6'l 
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.f11'Vf\.h~f1€lU 17-20 'jtJbbUUfl1'j'VhmcJ€l1EJd~tJ~V1'U~1'Uf16'llJ 4 «tJ\?l1~ 
~ q 

f16'llJ PO ~Ufl1WhZ'l1CJm~(1lf1bU1~'U (.f11~tJ'j~f1€l'lJ 17 A bb~~ ~f1~'j~-.f11~tJ'j~f1€l'lJ 17C) ~Ufl1'jbPl~€l'U~'U€l..:I 
q " " 

b~€lU ~1 b~€llJl'i€l~~1~1'i€l?i";I'Ub~€llJl'i€l6liblJ'U 1~ 8'U1blJ~ (~f1~'j~-.f11~tJ'j~f1€l'lJ 147) 
q ~ 

milJ OM b~€lU~1b~€llJl'imj'~Pl~bfl1~~?i1'Ub~€llJl'i€l6liblJ'Ul~8'U1blJ~ (Z'lf1~'j~-.f11~tJ'j~f1€lU 18B) bbZ'l~~Ufl1'jv11mCJ 
q q ~ 

«'Um~(1lf1bU1~'Ub~CJ~b~f1,r€lCJ (Z'lf1~'j~-.f11~tJ'j~f1€lU 18C ) 
~ ~ 

f16'llJ OMPO ~U~€l~~m~vr;h~~'Um1lJ~~?i€l~~b ti€l~lJ1"il1f1fl1'jC.Jf11 VllJ (m~tJ'j~f1€l'lJ 19A) iJfl1'jbPl~€l'U~'U€l~b~€l 
q ~ 

U ~1 b~€llJ 1'i€lZ'l~ 1~1'i€l?i1'Ub~€llJl'i €l6liblJ'U 1~8'U1blJ~ (~f1~'j~-.f11~'\.h~f1 €lU 19B) bb~~bn(1l~mtru~~"1j€l1tJi'UmPl'U1 
q ~ ~ 

(resorption lacuna) 'lJ~b1ru«'Um~(1lf1b U1~'U~t1f1v11mCJ l(1lCJb"1j~~€l€l?i~l€lPlm?i1'i (Z'lf1~'j~?i'U11-.f11mh~f1 €lU 
" " ~ 

19C) 

eJf1b?iU 

( * ) (.f11~tJ'j~f1€lU 20B) 1(1lCJu~b1ru«'Um~(1lf1bu1~'Ubn(1lfl1'jvi1mCJ«'Um~(1lf11(1lm"1jZ'l~€l€l?i~1€lPlm?i1'i (Z'lf1P1'j~?i 
~ ~ ~ 

'U11-.f11~tJ'j~f1€lU 20C) 
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6 ~tl~1~ 

l'Ufl~~ PO ~'Ubd€J'<iJlflVl'U~~ 2 ~d (~d~ 2 bb6'l~ 7) ~'Ufl11vllmCJ~'Ufl1~~mUl'VJ'U~1'Ubb1~ 
q 'U '-' q 

flll b~ €J 4 ~tl~l~ ~'U fl11bl"l~€J'U~"lJ€J~b~€J'U~h b~€J~~m'l~ l~~m>jd'Ub~€J~~€J~b~'U b\9lB'Ul b~6'l • 
"lJru~vifl~~ OM ~'Ubd€J'<iJlflVl'U~d~ 2S ~'Ufl116'l~6'llCJ~d"lJmfl1~~mUl'VJ'Uvi1'Ubb1~ 

q CU CU q 

I"lrK1CJI"l~~tl'Ufl~~ 4 ~tl~l~"lJru~~~'Ubd€J'<iJlflVl'U~d~ 14 fl~'U~'Ufl116'l~mCJ~d"lJ€J~m~~mUl<VJ'U . " " 
b ~CJ~ b~fl'W€J CJ b~ CJ~'U b~€J'Ut:jd b~€J~~mJ~I"l~€JcJ~r:id'Ub~m.J~€J~b~'U b\9l€i'Ul b~6'll 'U~'Ub d€J'<iJl flVl'U~~6'lm~d 

." " 
fl~~ OM PO ~'Ubd€J'<iJlflVl'U~~6'l€J~~d (~d~ 16 bb6'l~ 21) ~1~~'Ufl11bl"l~€J'U~"lJmb~€J'Ut:jd ." . 

b~ €J~~€J6'l~ l~r:id'U b~ €J~~ €J~ b~'U b\9lB'Ul b~6'l bb6'l~ fl11vllm CJfl1~ ~ fl b Ul<VJ'U~ 1'Ubb1~U€JCJ flll~'U b d €J'<iJlfl " . 
I ~ ~ cud ~ JI ~ 0 

fl6'l~ OMPOC "/l'Ub'U€J'<iJlflVl'U(91d'Vl 17,22 bb6'l~ 40 "/l'Ub'U€J'<iJlflVl'U'Vl~6'l1~~'Ufl11'VllmCJ 
q 'U . 'U 

fl1~~fl b th<VJ'Uvi 1'Ubb 1~ bb6'l~ fl11 bl"l~ €J'Uvi"lJ€J~ b~€J'Ut:jd b~€J~~€J6'l~ l~r:id'Ub~€J~~€J~ b~'U b\9l€i'Ul b~6'l hj bb\9lfl ". . 
~l~'<iJlfl~'Ubd€Jl 'Ufl~~ PO bb6'l~ OM PO bb~€JcJl~l~ b~CJ~'Ullfl11vllmCJ€J1m~tl~Vi''U~h'Ubb1~flll·1h~ • • 
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fI1VltJ';j~nmJ 21-24 ';jtJbb'U'Um';jvhmEH)'1E.11~tJ~Vi''U1'l1'UmhJ 6 61tJ~l1'1-1 
~ , 

milJ PO Vl'Um';jbl'l~€J'U~d~~'1J€J~b~€J'Ue:Jdb~€JlJ~€J ~~1~~€J?id'Ub~€JlJ~€J6/lblJ'U1I'lB'UlblJ~ (fI1VltJ';j~n€J'U 21A) bb~~m';j , , 

Vh~lEJm~~nmh~';j'Ubb';j~ (fI1VltJ';j~n€l'lJ 21B) bil~~n~ru~m';jvil~lEJm~~mtJ'Ubbei~~"/l€J4tJ-rr'U~11'l'Ul (~nmiMl-
'U 'I 'U 'U 'U 

fI1VltJ';j~n€J'U 21C) 1~m"/l~~€J€J?l~1€J1'l~1?l(9] (~nf'j';j~'1Jld-fI1VltJ';j~n€J'U 21C) 
~ 

milJ OM Vl'Um';jE'i~ bm~'1J€J~b~€J'Ue:JdiT~I'l~€J~~?id'Ub~€JlJ~€J6/lblJ'U1I'lB'UlblJ~ (fI1VltJ';j~n€l'lJ 22A) bb~~Vl'Um';jvilmEJ , ,~ 

m~~n1n~\fi1EJ~n'UmilJ OM 4 61tJ~l'1-1 (fI1VltJ';j~n€J'U 22B bb~~l'llbb'l1~~nf'j';j~fI1VltJ';j~n€J'U 22C) 
~, ~ 

milJ OM PO Vl'U~n~ru~~€J~~ml1nm';j~.Jn1V1lJ (L) ~';j'Ubb';j~bb~~m';jbl'l~€J'U~d~~'1J€J~b~€J'Ue:Jdb~€JlJ~€J~~1~~€J?id'U 
'I 'U q q 

b~€JlJ~€J6/lblJ'U1I'lB'UlblJ~ (fI1VltJ';j~n€J'U 23A) bb~~m';jm~"iln~d€J~l~VI'Ulbb'l1'U'1J€J~b"/l~~elm?l'U (~nf'j';j~-fI1Vl , ~ 

tJ';j~n€J'U 23B) Bn~~Vl'Um';jvilmEJm~~mUl~'U1~m"/l~~€J€J?l~1€Jl'lm?l(9] (~nf'j';j~-fI1VltJ';j~n€J'U 23C) 

milJ OMPOC Vl'Um';jbl'l~€J'U~~~'1J€J~b~€J'Ue:Jdb~€JlJ~€J~~1~~€J?id'Ub~€J~€J6/lblJ'U 1I'lB'UlblJ~ (fI1VltJ';j~n€J'U 24A) m';jn , , 
';j~"iln~d'1J€J~b"/l~~elm?l'UVI'Ulbb'l1'U'U~bdrub'i'rm~mME.I1vr'U ( * - fI1VltJ';j~n€J'U 24B) 1~mil~bbei~~"/l€J4tJi'Uml'l'Ul~ , ~ 

'U~bdru61'Um~~n b Ul~'U 1~mil~ m';jvilmEJ61'Um~~n 1~ EJ b"/l~~€J€J?l~1€Jl'lm?l(9] (~nf'j';j~-fI1VltJ';j~n€J'U 24C) 
~ ~ ~ 
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12 ~t1\Pl1~ 

1'Wfl~:W PO ~'WbdeJ"iJ1fl'VI'W~.:J 2 1911 (I91Tvi 9 bb~~ 10) 'VfUfl11'Vhmtlfl1~\PlflbUl'~'W'~'Wbb1.:J 
q "U cu q 

eJ ~1.:J:JJ1 flb"li'W b~ til n'U 6 61tJ\Pl1~ ~'U fl11 brl~ eJ'Wv1"DeJ.:J b~eJ'U ~b b~eJ:W~eJ~.:J 1~~m:h'W b~eJ:W~ eJ6/l b:W'W 1~B 
q 

'W1b:W~ 

fl~:W OM ~'WbdeJ"iJ1fl'VI'W~.:J 4 1911 (1911v1 11, 20, 24 bb~~ 33) ~1.:J~'Ufl11~~mtlI911"Dm 
q ~ 

m~~ fl b Ul'~'Wb Vitl.:J b~ fl1.JeJtI bb~~ b~eJ'U~lb~eJ:w~mJ.:Jrl.:JeJ~v1?il'Wb~eJ:W~eJ6/l b:W'W 1~B'W1 b:W~ 1 'W~'Wb deJ"iJ1 fl 
~ q ~ " , 
'" "" '" 'VI'W'Vl.:J?f~1 

~ 

fl~:W OMPO ~'WbdeJ"iJ1fl'VI'W 2 1911 (1911v1 13 bb~~19 1~mfi~-rreJ~~~m\Pl1'Wfl11191\Pl~'WbdeJ1'W 
q ~ 

'VI'W1911v1 30 bb~~ 39) ~'Ufl11vi'1mtlm~\PlflbU1~'Wv11'Wbb1.:JeJ~1.:J:W1flb"li'Wb~tJ1n'U 6 61tJm~bb~~~'Ufl11 
~ ~ q 

brl~eJ'Wv1"Dm b~eJ'Ue:Jl b~eJ:W~eJ~.:J 1~~eJ?id'Wb~eJ:W~eJ6/lb:W'W 1~B'W1 b:wmb~1~ bb~fl~1.:J"iJ1fl~'Wb deJ 1 'Wfl~:W PO 
q q 

bb~eJ~1.:J1~ 

fl~:W OMPOC ~'WbdeJ"iJ1fl'VI'W 4 1911 (1911v1 27, 32, 34 bb~~ 39) ~'Ufl11brl~eJ'Wv1~.:J"DeJ.:Jb~eJ 
q ~ 

'U~1 b~eJ:W~eJ~.:J 1~~eJ?il'Wb~eJ:W~eJ6/lb:W'W 1~B'W1 b:W~ b"li'Wb~tJ1 n'Ufl~:W PO bb~~ OMPO 1\Pltlv1'U~b lru~'W 
q q 
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m~'lh~n€l'U 25-28 ';j'l.Jbb'U'Um';jvi1i;'l1tJ€l1m~'l.J~Vi''U1'l1'UmhJ 12 ~'l.J~1111 
~ , 

n~1J PO bbG:Wl.:lm';jvi1"'1tJm~~n (AB) ';j'Ubb'a.:l€l~1.:11J1n b~tJ~'Ubl"1~1Vl1Jbb"'~m1'U€l1Vl1'a (L) bn~"'n~ru~';j€l.:l"'ml1n , ~, 

n 1'a ~ n 1 Vl1J €l ~ 1.:1 'a'U bb ';j.:l bb"'~~'U m'a bfl ~ €l'Wvi "'.:I '1J €l.:l b~ €l'U ~1 b~ €l1J I'i €l"'.:1 1~ I'i €lG'i1'Ub~ €l1J1'i €l"li b1J'U b1'l5'U1 b1J'" (m~ 
~, , 

I QJ Q,J tfQ.J 0 CI..Jt ~ .d QJ 

'l.J'a~n€l'U 25A) ';jd1Jn'Um".lm~'lnI'l1'1J€l.:lb61mm)f1bG'l'U"iJ1'Ud'U1J1n'lJ'jbdrub'WmtJmntJ1~'U ( * ) (m~'l.J'a~n€l'U 25B) 

bb"'~btl~~n~ru~bbeJ.:I~61j€)1'l.J-a''Ui;'l1fl'U1b~m6/f'''~€l€lG'l~b€lfli;'l1G'1~ ("'nl"1".l:ff-m~'l.J".l~n€l'U 25C) 
~ ~ 

n~1J OM bbG'l~.:Im".l'l.J'a1nf1'1J€l.:lb6/f",~elf1bG'l'Ubb"'~~'Um';jvi1i;'l1tJ~'Um~~f1b,h~'Ub~tJ.:Ib~n,:r€ltJ (m~'l.J".l~n€l'U 26B ,6J ~ 

bb"'~ 26C) 

n~1J OMPO ~'U~n~ru~~€l.:l~m~Vl':h.:l~~'W bl"1~€l1Vl1'abb"'~bl"1~1 Vl1J'V'l'U 1m 'U'U~bdru'a~Vl':h.:l~'U~.:IG'I€l.:l~ (L) (m'V'l , 
'l.J".l~n€l'U 27A) 'l.J".l1nf1m".l'U~bdruvi:iJf11".lvi1i;'l1tJi;''Um~~f1bU1~'Uvi'a'Ubb''.l.:l ( * ) (m'V'l'l.J".l~n€l'U 27B ) 5n~.:I'V'l'Ub6/f"'~ 6J ~, 

elf1bG'l'U€l ~n'U €lti1.:1Vl'U1 bb oJ'U'U~bd rub .Qm~€l~~I'i€l C.~) bb"'~ f11".lbfl~€l'U~d"'.:I'1J €l.:l b~€l'U~d b~€l1JI'i€l (",nl"1".l'll) "'.:I 1~I'i€l 
~ , ~ 

G'i1'Ub~€l1JI'i€l"lib1J'UbI'l5'U1b1J'" (m~'l.J".l~n€l'U 27C) 

n~1J OMPOC ~'Um".lbfl~€l'Uvi"'.:I'1J€l.:lb~€l'U~1b~€l1JI'i€l"'.:I1~I'i€lG'id'Ub~€lI'i€l"lib1J'Ub\ll5'U1b1J'" (m~'l.J'a~n€l'U 28A) b'li'U 

b~~dn'Un~1J~'l.J~111n€l'UVl,:r1 m'am~"iJn~d'1J€l.:lb6/f",~elnbG'l'UVl'U1bboJ'U'U~bdrub.Q€lb~€lb~mvr'U (*) (m~'l.J".l~n€l'U , , 
28 B) b~ tJ btl ~ bb eJ.:I~6/f€l1'l.J~'Ui;'l1 fl'U 1vi'U~ bd rui;''U n ".l~ ~ n b U 1~'U b~ tJ btl ~ f11'avi1'" 1 tJi;''U m~ ~ n €l~ 1.:1 'a'Ubb ".l.:l b~ tJ b6/f'" ~ €l€lG'l ~ 

'U 'U 'U , 

b€lfli;'l1G'1~ ("'ni'1".l'll-m~'l.J".l~n€l'U 28C) 
~ 
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.Q tfc. .Q 

n1';jbb~~.:jeJeJn"lJeJ.:jeJ'Ub~eJ';j~1fl'U-l b'U~1 

'V'j'U';h 1 'Ufl~:W PO fll'Hb6'l~..:jeJeJfl"lJeJ..:jb6IJG'l~eJflb6'l'Uv1b ~:w"il1'U1'U:W1fl~'U~1:W';j~tJ~ b1Gn l~tJ'V'j'Ufl1';j 
q 

bb6'l~..:jeJeJ fl~..:j l:w 1 'UtJ1 bfl~ tJ4 b6IJG'l~ bbG'l~ 1 'V'j~:WeJTI '\I'JtJ1 bfl~tJ4b6IJG'l~ fl1';jbb6'l~..:jeJeJfl"lJeJ..:j6'l1';j~eJeJflb6'l'U~..:j 
fl~11iiueJtJ1 'Ufl~:W 2 61U~1~ (Jl1'V'jU';i~fleJ'U 29A) bbG'l~b~:w"il1'U1'U~'U"iJ'Uiib6IJG'l~v1tJeJ:W~~~'U1fl"lJeJ..:j 

q 

DAB (positive ceLL) eJ~tl'UeJ~1..:j'VI'U1bbil'U1'Ufl~:W 12 61U~1~ (Jl1'V'jU';j~fleJ'U 290) "lJru~v1fl~:W OM 

iib6IJG'l~v1tJeJ:W~~~'lnfl"il1'U1'U:W1fl1 'Ufl~:W 4-6 ~\J~1~bbG'l~bb6'l~..:jeJeJflUeJtJG'l..:j1 'Ufl~:W 12 irtJ~1~ (Jl1'V'j 
q q 

U';j~fleJ'U 30B-30D) ml:W OMPD iifl1';jbb6'l~..:jeJeJflrieJ'U-rr1..:jUeJtJ1'Ufl~:W 2-4 irtJ~1~ (Jl1'V'jU';j~fleJ'U 
q q 

31A bbG'l~ 31 B) bbG'l~'Vll"il1'U1'Ub6IJG'l~v1tJeJ:W~~~'U1fl:W1fl~'U"iJ'Uij-;ij1'U1'Ub6IJG'l~eJ~1..:j:W1fl1'Um':w 12 
q 

irtJ~1~ (Jl1'V'jU';j~fleJ'U 31 D) fl~:W DMPDC iifl1';jbb6'l~..:jeJeJfl"lJeJ..:jb6IJG'l~eJflb6'l'UeJ~1..:j:W1fl1 'Ufl~:W 4-6 
q q 

61U~1~ bb~fl~'lJ'V'j'lJ';hfl1';jbb6'l~..:jeJeJflG'l~G'l..:jeJ~1..:ji~ b"iJ'U 1 'Ufl~:W 12 61U~1~ 
q 
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VI'UfI~1J PO ii~1'U1'U~"If~~.yj~~?f~.:J€J€JfIb ~1J~'U\Pl11J~~tJ~ ~dr;n (i11~th~f1€J'\.J 29A-290) 1~tJ~'\.JfI1~~~?f~.:J €J€JfI'lJ€J.:J " , 
~"If~~eJfIb?f'\.J.yj€J~~d1Ji1'U€J~1.:JVI'U1~~'tl'U1 'U~~tJ~~dr;n 12 ~tJ~1~ (i11~tJ~~f1€J'\.J 290) 'Vru~.yjfl1~~~?f~.:J€J€Jfl1 'UfI~1J " , 
OM ~'\.J';hiifl1~~~?f~.:J€J€JfI€J~1.:J1J1f11'UfI~1J 4-6 ~tJ~1~ (i11~tJ~~f1€J'\.J 308 ~~~~ 30C ) 1~tJfI1~~~?f~.:J€J€Jfl1'UfI~1J , , 
OM ~~~~~.:J1'UfI~1J 12 ~tJ~1~ (i11~tJ~~f1€J'\.J 300) ?i1'Un1~~~?f~.:J€J€JfI'V€J.:JfI~1J OMPO ~~~~1J1J1f1~'U\Pl11J~~tJ~ , , 
bdr;n~'1l'U~~tJdi1'\.JfI~1J PO (i11~tJ~~f1€J'\.J 31A-31D) ~~~~~'I.J';i1f1~1J OMPOC ~.:J1.~-r'\.JEJ1~I"l€J4~hiJ'Uiifl1~~b?f~.:J€J€JfI , , 
1J1f11'UfI~1J 4 ~tJ~1~ti€J'U~~~~t!€JtJ~.:J€J~1.:Ji~~~'U1'UfI~1J 12 irtJ~1~ (i11~tJ~~f1€J'\.J 32A-320) , , 
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b~mn'W 1Vl(Jfl~~ PO 2-4 r;1tJVll~'V'l'Ufl1~bb?lVl,reJeJfl"lJeJ\lb6'/lG1~elfmrul"ieJ'W-iJl\1i:le)(J (f11'V'ltJ~~fleJ'U 33A • 
bbG1~ 338) rleJ'W"il~b~~-oJl'Wd'W?I\ll'Wfl~:W 12 r;1tJVll~ (f11'V'ltJ~~fleJ'U 330) "lJru~.yjfl~~ OM '<iJ~ijfl1~ 

'U • • 

bb?lVl\leJeJfl"lJeJ\lb6'/lG1~elm?l'Ul'Wfl~:W 4 r;1tJm~:Wlflfl';hl'Wfl~~ 6 bbG1~ 12 r;1tJVll~b~fli:leJ(J (f11'V'ltJ~~fleJ'U • • 
348 bbG1~ 340) fl~~ OMPO ijfl1~bb?lVl.:JeJeJfl.yjb~~:Wlfl;'Wl'll:W~~(J~bdm 1Vlm6'/lG1~elm?l'U.yj'V'l'Ufl1~ • 
bb?lVl.:JeJeJfll'Wfl~:W 12 r;1tJVll~:Wlflfl':hr;1tJVll~~'W1 b"li'Wb~(Jdn'Ufl~:W PO (f11'V'ltJ~~fleJ'U 35A bbG1~ 350) 

fl~:W OMPOC ijfll~bb?lVl.:JeJeJfl"lJeJ.:Jb6'/lG1~elm?l'UeJ~l.:J~lfll'Wfl~:W 4 r;1tJVll~ (f11'V'ltJ~~fleJ'U 368) rleJ'W • • 
'<iJ~'V'l'Ullfl1~bb?lVl.:JeJeJm~:WG1VlG1.:Jl 'Wfl~:W 6 r;1tJVll~ (f11'V'ltJ~~fleJ'U 36C) bbG1~'V'l'Ub6'/lG1~~Vl~'Udfl-oJl'Wd'W • 
i:leJ(J~lfll 'Wfl~~ 12 r;1tJVll~ (f11'V'ltJ~~fleJ'U 360) • 
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. 
. " ,. .. '\ ~ . ~ 

~ 
... ..... \.. . '. 4' , 

" .. ~ 

• ' " .. • t • , 
'I. , *{ I." ......... ~ , .. «. t t - • . , ' 

'" \ 4 
. ~ ... . '\ ~ 

; • . t .... .... • - -. .), 

fI1';jbb6'l~.:J eJeJfl'1JeJ.:Jb"ll61~eJf1b6'lU 1 'UVI'UflcilJ PO 'VIlu';hil b"ll61~v1EJeJlJ~I'l~U1 mil'U1'UlJ1flv16'l1'l1 'UflcilJ 12 irtJ~1"; (m'Vll 
'lJ q It q 

tJ';j~fleJU 330) flcilJ OM ilb"ll61~v1EJeJlJ~I'l~U1flm~liJfl~1mh.:J'VI'U1bbtl'U1'UflcilJ 4 irtJl'l1"; (m'VlltJ';j~fleJ'\.J 348) rleJ'U , , , 
1iJ~61~61.:J1'UflcilJ 6-12 irtJ~1"; (';jtJ 34C bb61~ 340) '1Jru~v1flcilJ OMPO il"il1'U1'Ub"ll61~v1EJeJlJ~I'l~'\.J1fleJ~1.:JlJ1fl1'U 
'" , 

flcilJ 6-12 irtJl'l1"; (m'VlltJ';j~fleJU 35C bb61~ 350) b'1l'Ub~CJ1tl'\.JflcilJ OMPOC v1ilfl1';jbb6'l~.:JeJeJfllJ1fl1'UflcilJ 4 , " 
irtJ~1"; (m'VlltJ';j~fl€J'\.J 368 ) rleJ'U"~'VIl'\.J'h1'UflcilJ 6 irtJI'l1";fl1';jbb6'll'l.:JeJeJfl'1JeJ.:Jb"ll61~eJflb6'l'\.J61I'lUmJ61.:J (m'VlltJ';j~fleJ'\.J , 
36C) bb61~61~61.:JeJ~1.:J<1r~bliJ'U1'UflcilJ 12 irtJ~1"; (m'VlltJ';j~fleJ'\.J 360) , 
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n1';jbb~ ~.:JeJeJ n"IJeJ.:J ~'U~h~kulill 'Ut9l~nmln 16l1~~'Ub 'VI~ 

fl11bb(;'l~'1BBfl"IJB'IB'U~d~b ulill 'Wt9l~flBBfl161l~~'Wb 'Vl1:l1 'Wfl6'llJ PO ~'l.r;hijfl11bb1:l~'1BB fl"llB'I b6ll6'l~erm1:lU • 
~mJ1'Wfl6'llJ 4 ~tl~1Vi (fl1~tl1~flBU 37B) bbt9lb'Wfl6'llJ 6 bb6'l~ 12 ~tl~1Vifl~Uijfl11fl1~"\lfl~d"llB'Ib6ll6'l~ • • • 
v1~BlJ~~~UdflB~1'1'Vi'W1bbil'W (fl1~tl1~flBU 37C bb6'l~ 370) fl6'llJ OM ijfl11bb(;'l~'1BBfl"llmb6ll6'l~ • 
erm(;'lUB~1'1lJ1fl1'Ufl6'llJ 6 ~tlmVi (fl1~tl1~flBU 38C) t~tJ~Ufl11bb1:l~'1BBfl~B'W-if1'1~mJ1'Wfl6'llJ 2, • • 
4 bb6'l~ 12 ~tJm~ fl6'llJ OM PO ~ul1ijfl11bb(;'l~'1BBflv11'Wbb1'1b~lJ;'Wt9l1lJ1~tJ~bdm t~tJijb6ll6'l~v1~BlJ • • 
~~~Udfl1dlJfl6'llJbtJ'W~1'Wd'WlJ1fl1'Wfl6'llJ 6 bb6'l~ 12 ~tJmVi (fl1~tl1~flBU 39C bb6'l~ 390) fl6'llJ •• • 
OMPOC ijfl11bbG'l~'1BBfl"llB'Ib6ll6'l~erm(;'lUB~1'1lJ1fl1'Wfl6'llJ 4 ~tl~1Vi (fl1~tJ1~flBU 40B) bb6'l~~U • 
l1fl11bb1:l~'1B€lm~lJ6'l~6'l'l1 'Ufl6'llJ 6 ~tl~1Vi (fl1~tl1~flBU 40C) t~tJ~Ub6ll6'l~~~~Udfl~1'Wd'W~BtJlJ1fl • 
1'Wfl6'llJ 12 ~tJ~1~ (fl1~tJ1~flBU 400) • 

, 
fl6'llJ • 



\1 

) 
0./ '"" ~ .. 
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I . , 

\J 
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, " , 
f1THb6'l~.:I€l€lf1'1J€l.:l~h"!~d61l b il~ 1 'U~~m),eJf11"1f1>i61l'Ub V16'lY'l'u-hmilJ PO :Wf1T~bb6'l~.:I€l€lmVJlJ~'Umh:I\'lm -U€l.:l (m'V'l , 
'\.J',j~f1€lU 37 A-3 70) l~tJf1~lJ 6 bb~~ 12 ~'\.J~ll1:Wb"1fG1~~tJ€llJ&\~~Udf1€l~n'U€l~l.:1'\1l'Ulbbtl'U (m'V'l'\.J',j~f1€lU 37C bb~~ , ~ 

370) mhJ OM 'V'lUf11',jbb6'l~.:I€l€lf1€l~l.:1lJlf11'U'lh.:l 6 ~'\.J~1l1 (m'V'l'\.J',j~f1€lU 38C) '1Jru~~f1~lJ OM 12 ~'\.J~1l1 :lJ , , 
b"1f~~~tJmJ&\~~Umrl€l'U-rrl.:1ti€ltJ (m'V'l'\.J',j~f1€lU 380) '1Jru~~f1~lJ OM PO :lJ"iil'Ud'Ub"1f~r;1~tJ€llJ~~~Udf1€l~n'U , ~ 

mh.:l'\ll'Ulbbtl'U1'Uf1~:W 6-12 ~'\.J~1l1 (m'V'l'\.J',j~f1€lU 39C bb~~ 390) f1~lJ OMPOC ~:lJf11',jbb6'l~.:J€l€lf1€l~l.:1lJlf11'Uf1~lJ , , , 
4 ~'\.J~1l1 (m'V'l'\.J',j~f1€lU 408 ) ri€l'U';J~'V'lu:h1'Uf1~lJ 6-12 ~'\.J~ll1f11',jbb6'l~.:I€l€lf1'1J€l.:Jb"1f~r;1elm6'lU~~-U€ltJ~.:I€l~l.:1 , 
-rr~b';J'U (m'V'l'\.J',j~f1€lU 40C bb~~ 400) 
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"il1flf11'j'l!'U''ihwl'Wb6!l6'l~v1tJf)lJ&1~?lUlfll 'Wfl~lJ'VI~6'lf)'1~1'16'l'Wu111 'Wfl~lJ 2 61'lJ~l'l-~bb'jflf11'jbb?f~'1f)f)fl • 1 • 

"lJf)'1b6!l6'l~v1tJf)lJ&1~?1Ulfl"lJf)'1~1~1~?ffl11~ f11'jelm?fU~'1?f1lJ (el'W Hlbbf1 B'Wb\9lf){~lfi'W-l b U\9l1, XlblJ 

f){b 'W1"l'jf)B/i?fbb '\t'Jfl b\9lf){-bbf)6'l'vh bb6'l~B'W~ds&6/ib U6'l1 'W\9l~flf)f) fl16il(9]B/i'Wb 'VI ?f) i1f11'jbb?f~'1f)f)fllJ1fll 'Wfl~lJ 
• 

OM PO bb6'l~ PO 11?1(Ji1b6il6'l~v1tJf)lJ~~?lUlfl~1'Wd'WlJ1fl 1~(J1"l11lJbb\9lfl~1'1'j~'VI11'1?ff)'1fl~lJm~lJ1fl'l!fl • 
.d I.::tO 1S".d2J'..:::t,.d iJ' I I .d 

"lJ ru~'VI f11'j bb?fl?l'l f)f) fl"lJ f)'1 fl6'llJ OM lJ "il1'Wl'W b6il6'l6'l'VI (J f)lJ\9l~?fUd fl'Wf) (J fld1 fld1 "lJ ru~'VI f11 'j bb?f~'1 f) f) fl"lJ f)'1 • 
b6il6'l~v1tJf)lJ~I?I?1Ulfll 'Wfl~lJ OMPOC i1~1'Wl'Wii'f)(Jfl11fl~lJ OMPO bb\9l1fl~\fi(J'lnUfl~lJ OM (fl1'W • • • 
'lJ'j~ flf)U 41) 

2 week 

group 

C1TNF 

.IL-1 

DiNOS 

m~tJ';i~nmJ 41 m1'V'lbbvl.:Jbb?lI>1.:J"ihul'Ub"lf~~~eJmJ~I>1~hnn bl>1mO~EJ'lJ€J.:J?l1';i~m)m?l'IJ~.:Jm 'UmhJ'VlI>1~€J.:J 2 

~tJI>11'v1 

4week 

40-r-----------------------------------------------~ 

group 

, 

[JTNF 

.IL-1 

[J iNOS 

m~tJ~~n €J'IJ 42 m1'V'lbb vl.:Jbb?lI>1.:J~1'Ul'Ub"lf~~~iJmJ~I>1~'IJ1n bl>1 mO~EJ'lJ€J.:J?l1~~m)m?l'IJ~.:Jm 'Un~lJ'VlI>1~€J.:J 4 

~tJI>11'v1 



6week 

50 ~----------------------------------------------~ 

group 
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DTNF 

.IL-1 

DiNOS 

m~'lh~f1€lU 43 m1'V'Jbbvl.:j bb?i~.:j"ill'Ul'Wb'1l6'l~v1eJmJ~~~Udf1 b~mQ~eJ'1J€l.:j?i1"j~mi'm?iU~.:jm 'Wmh.JVI~6'l€l.:j 6 , 
~tJml1 

1'W"li1,r(;r'IJm~v1 4 'W'lrh<il1'W1'Wb"ll~~v1cJeJ:lJ&l~~'U1fl"1JeJ,nr~fl~lJ DMPD bb~~ PD ii"il1'W1'Wb'l'h1n'W 

b"li'Wb~cnn'Um=ilJ DM bb~~ DMPDC ii"il1'W1'Wb"ll~~v1cJeJlJ&l~?1'U1flv16'1~~'W1m~\fiCl~n'Ufl~lJ PD bb~~ 
• 'U. 

DMPD (f11'W'IJ';i~fleJ'U 42) "1Jru~v1"1i1~rr'IJ~1~v1 6 "il1'W1'Wb"ll~~v1&l~?1'U1fl"1JeJ~fl~lJ DMPDC ii"il1'W1'W • 
LJeJClfll1€ifl 3 fl~lJeJ~1~-B'~b"iJ'W (f11'W'IJ';i~fleJ'U 43) bb~~1'Wrr'IJ~1~v112 'W'Ul1fl~lJ DMPD ii"il1'W1'W • • 
b"ll~~v1cJeJlJ&l~~'U1 flv1bfliK bfl mn'U fl~lJ P D 1~ Cl'W'U fl1';i bb6'l ~~eJ eJ fl"1J eJ~~1~1~6'lf111~fl1';ier fl b6'l'U~~6'l1lJ • 
1 'Wfl~lJ DM ~1 fll1€ifl6'leJ~fl~lJeJ~1~-B'~b"iJ'W€ifl~~cJ~'W'Ul1fl1';ibb6'l~~eJeJfl1 'Wfl~lJ DMPDC ~~~~ii •• • 
"il1'W1'W b"ll~ ~v1cJ eJlJ&l~~'U1 fl~1v16'1 ~ bri m Vi Cl'U n'U €ifl~~6'l1lJ fl~lJrl1'UrllJ (f11'W'IJ';i~ fl eJ'U 44) • • • 

12 week 

50 .~--------------------------------------------~ 
o 
c 

group 

DTNF 

.IL-1 

DiNOS 
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bb 'Ul 1 i!~·lJeNf11~bb(,'l~..::J88f1"lJ8..::J~·nr1 ~(,'l.fl11~ f11~er f1 b(,'lU~ ..::J(,'l1~ ~ul1l1 f11~ 1 i!~ bB CJ..::Jl tJ1 'UViI'll'V11..::J 

b~CJdn'U~..::J(,'l1~"llij~ b~8 bb U..::J\Jl1~f1~~~1..::J 1"lJ8..::Jf11~'V1~~m bb~ri18T'iJijf1l'Hbf11..::Ju1..::J\9l..::J~ bb(,'l~..::J 1 'U.fl1~ 
'lh~f18U 45-47 

IL-1beta 

40 -
-... 111 35 +- .. 

=: ---- --.---+ 5 30 - ....... 

----- "'" -+-PD .... 25 

---~ 
«5 "" ~DM 

-s:: 20 

"'-'f& 15 -
---:."r- DMPD ... :P' "'-,j :;t 10 - --- DMPDC 

> c- 5 
.cp 

o -
2 '~nJI;nVi 4 'inJIiI,Vi 6 'r:nJIiI'" 12 'inJIiI'" 

-:r::21::L 'u" 

TNF-alpha 

-+-PD 

-c-DM 

-f'r-- DMPD 

-1" 50 
~ 

S 40 1. 
GS 30 
-~ 

'& 20 
11;:1 

-
............. 
~ -------~ -

.. 
- ------.., - ..,...[1-

:.:----
;t 10 - ___ DMPDC 

52 
c- O -

• GPO 
2 inJI;n~ 

m~th::; fl€l'U 46 mlV'J bb?l~.:I bb '\.J1b il1Jfl1':ibb?l~.:I€l€l fl'lJ€l.:lVlb1J€lib '\.J bfl':i6B?lbb V'Jml9l€li-bb€l61V'Jlb '\.Jfl~1JVl~61€l.:l~.:I~mi1J 
" " 

b tJ~tJ'U b VltJ'U19l11J':i::;tJ::; b 1m 
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iNOS 

-11· 50 -
=: 
5 40 -

------ ~~' -+-PD 11. 
30 

dIE 

.d~~~ 
-o-DM 

-~ -fr- DMPD fa 20 
t~ <:::::[ ; lFI 

;t 10 --DMPDC 
S 
c- o -." 

2 inJ(;l'l1 4 aU(;l'l1 6 aU(;l'l1 12 aU(;l'l1 
"Z!JZL "JiI' 

"iJlf1fll~'IJ';j::::flel'U 45-47 bb?l~..:Jl~b~'l..dlfl~~ PO bb(;'l:::: OMPO lJbbi..rJ t'l1~"1Jmf11';j , 
bb?l~'l el el f1"1J el'l?ll';j~ Be)' f1 b?l'U~..:J?llUyj b ~~~1 fl~'U\9l1~';j::::tI:::: b 1m 1 'U f11';j'Vl~(;'l el'l t~tI'V'l'lrJl f11 ';jbb?l ~..:Jel el f1 

l'U"li1'l 6 i('IJ~1~?I'lf111 4 i('IJ~1~bb\9l1~bb\9lfl~1'ltl'U"li1..:J 12 i('IJ~l~bb~el~l'lbl?i'Ui~ 
" f1~~ OM ~'U111'11U'loff?lfll1::::f11';jerflb?l'U~..:J?ll~lJ'IJ~~lru?l..:J~'Ul'U"li1..:J 2-6 i('IJ~l~bb';jf1 , " 

"iJ 1 m1'U"ill'U1'U b6ll(;'l~vi cJel~~ ~~'U1 f1lJ"ill'U1'U(;'l ~(;'l'lfll tI'Vl~..:Jil''IJ~l~vi 6 bb(;'l::::(;'l~~l (;'l'l b~ el b.ul"1i1'lil''IJ~lVi 
vi 12 

"1Jru::::vi f1~~ OMPOC lJbb'U1 t 'I1~f11';jbb?l~..:Jelelf1"1Jel..:J1'11U'lofffll1::::f11';jerflb?l'U~'l?ll~?I'l~'U 1 'U , " 
"li1'l 2-4 i('IJ~l~bblPi'Vl~'l"iJlf1~'Uf11';jbb?l~'lelelfl"iJ::::(;'l~(;'l'l"iJ'U~l?1~~fl~~ 12 il''lJmVi , , 



d 
U'VI'VI 5 

e:JihJ 11 £J ~ ~ n 1''a'VI ~ ~ e:J.:) 
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fl11~ f1'\~l'dii 1"1111J?f'lJb-'ilvl ~~ ~ f1'I~nm 1bb?flPl-:JeJeJfl"IJ eJ-:J?f11~ m)' fl b?f'IJ 1 'U'VI'Uvl tl fl b 'VI~ tJ1'I111 VI 
" " 

btJ'Uhflb'U1Vil1'U"IliilPlv\ 2 (OM bb~~ DMPD) bU~tJ'lJbVitJ'lJn'IJml1J1"11'IJ1"11J6/t-:JtlflbVitim'll11V1bu'UhI"1U~ 
q q" 

Vl'UI91e)flb?f'IJ (PD) ~lmi1'U';h hflb'IJ1Vi11'Uv\bfilPl~'U 1 'Url'U?h'U1 Virufl11 90 % "IJeJ-:J~'\Jlm 'IJ1Vil1'U~1 
v " 

l~fl b U'U hl"1 b 'U1Vil1'U"IliilPlv\ 2 11PltJ b U'UI:.J~~1 flI"1111J~IPlUfl&i"IJeJ-:J~'U"Il~'UbeJ-:JVi~eJI"1111J'lJfl~~eJ-:J"IJml'l1'r'IJ 
" 

vl11 Vlm1vl1-:J1'U"IJeJ-:J~'U6'6~'U?frub~tJ 1 U bb~~ bfilPlfl11~~1'U'Vl1'U~eJ~'U6'6~'U 6/t-:J 1 'Um11~mh'U 1 'VIruv\~1'U 
'" 'U QJ 'U Q,.t 

1J1 ?h'U 1 Viru:Wflvl1m1~f1'I~n 1 'UVi'Uv\tlflb Vitim'll11 Vlb u'U hl"1 b 'IJ1Vil1'U"IliilPlv\ 1 eJ~1-:J l1n~11J l~ii~ b?f'UeJ 
QJ 'tI 'U 'lI 

bb 'U'IJ"iI1~ eJ-:J 1 'U;;r~1'VlIPl~eJ-:J"IJeJ-:J 111"1 b 'U1Vil1'U"IliilPlv\ 2 bb~~ b ~eJfl'Uvn tJ1mi-rf1'l~11 Vln'IJ 111"1 b 'IJ1'V111'U 

(104-108) m1~fl~1d~-:Jvl1m1bVitim'll11 VlbfilPlfl11~b'IJ1'V111'U"IliilPlv\ 2 ~11Jm1~f1'I~1"IJeJ-:J MasieLLo 

bb~~l"1ru~ (104) 1IPltJm15IPlii1rl&i'U11J1tJ~ 230 mg/kg b-rr1'IJ~bdruVi1!1VfeJ-:JVi'Ubb~~?f11?fb~~U1~ 16'61 'Vl~'U 
" 

65 m g/kg b-rr1'Vl1-:JVi~eJlPl b~eJlPl~1'Vl1-:JVi1-:JVi'IJ (:.J~"IJeJ-:Jfl11b Vitim'll1 bb?flPl-:J 1 Vlb i1'U11~1m~~'IJJ1~1~ 1 'U 

Vi'UflG'l1J b 'IJ1Vil1'U (DM bb~~ DMPD) ~~b~1J?f-:J~'UeJ~1-:J-tl1Pl b~'UVi~-:J~1flb~1Jvl1 fl11bVititJl'll1U1~1J1ru 
" q " 

3-6 ;;rUIPl1~ Vi~-:J~1 f1'Ir'U~ ~ii m 1bbfll-:J1'l1~'U~-:J ~(l eJ1Pl1~ tJ~ b 1~ 1"IJeJ-:Jm 1~ f1'I~nU1~fl eJ'lJn'IJ~ f1'I~ru~'Vl1-:J 
mtJfl1~v\Vi'U~~t1?f?f11~UeJtJ ~-:Jdm11Jbb~fl~1-:J1'Ub~eJ-:J1~~'IJJ1~1~1~'VI11-:J~-:J DM bb~~ DMPD ~'IJ 

" 
hJiiI"1111Jb!?l'U-tl1Pl (fl~1J DM 1~~'IJJ1m~~1~1Pl 75 mg/dL ~-:J~1Pl 143 mg/dL bb~~fl~1J DMPD 1~~'IJ 
J1m~~1~1Pl 72 mg/dL bb~~~-:J~1Pl 168 mg/dL ) "IJru~v\fl~1J PD 6/t-:JbU'Ufl~1J1"11'IJ1"J1J"IJeJ-:Jfl11~f1'I~n 
t1~~ii1~~'IJJ1~1~v\~1fl11 (fi11~~'IJJ1~1~~1?f1Pl 71 mo/dL bb~~?f-:J?f1Pl 117 mo/dL ) 

II :::;:, cu II ::;, 

~1flm1~fl~1"IJeJ-:J MasieLLo bb~~l"1ru~~'IJ11'V1'UV\1~-r'IJm1bVitim'll11IPltJfl115IPlU~1J1ru"IJeJ-:J 
" ?f11~-:J?feJ-:Jv\b Vi1J1~?f1J~~ bU'Ubb 'IJ'IJ"iI1~eJ-:Jv\~"IJeJ-:J hl"1 b'IJ1'V111'U"IliilPlv\ 2 1IPltJ~'IJ11U~1J1ru"IJm'W1I"1&i'U1 

1J1tJ~ 230 mg/kg bb~~?fb~~U1~ 16'61 'Vl~'U 65 mg/kg ?f~1-:J?ffl11~"IJeJ-:J'VI'lJ1 Vlih~~'IJJ1~1~ 1 'Ub~eJlPlv\ 
tJ11'U1'Ubb~~?f-:J?f1Pl (104) eJ~1-:Jhn~11J~'IJ111~~'IJJ1m~bu~tJ"IJeJ-:Jm1~fl~1d~1fl11rhbu~tJ"IJeJ-:J 

" q 

MasieLLo 1IPltJfl~1J1"11'U1"J1J"IJeJ-:J MasieLLo ii1~~'IJJ1mmu~tJ 121± 3 mg/dL bb~~fl~1Jb'IJ1Vi11'Uii 
1~~'IJJ1mmu~CJ 155±3 mg/dL "IJru~v\fl11~fl~l'd1~~'IJJ1~1mu~tJ"IJmfl~1Jrll'IJl"J1J 12 ;;rUIPl1~ 
90±4.4 mg/dL bb~~ 88±4_7 mg/dL "IJru~v\1~~'IJJ1~1~bu~tJ"IJmfl~1Jb'IJ1'V111'U 12 ;;rUIPl1~ iirh . " 
114.31±16.97, 107.43±13.65, 94.81±9.56 bb~~ 90.37±10.16 mg/dL 1"1111Jbb~fl~1-:JVibfilPl~'Um~ 

b .neJ-:J~1fl15m111Pl1~~'UJ1~1~ 1 'Ub~eJlPlv\bb~fl~1-:Jn'U 1IPltJm1~fl~1"IJeJ-:J MasieLLo bb~~l"1ru~ 1im111Pl 

basaL pLasma gLucose 1 'UVi'IJ6/t-:J l1J1~vl1 n11eJlPlmVi11b.neJ-:J~1fll~~U1~?f-:Jrl"IJeJ-:Jm1~fl~1~-:JflG'l11* 
Vi11"1111J ~ IPlU fl &i1'U m1vl1-:J1'U"IJeJ-:JI'l'IJel eJ'I..! 1 'U'VI'U b 'IJ1Vil1'U b u'U'VI~ fl6/t -:J~ 1 -:J~1 fl m 1~ fl~l'd vl1 i fl111 IPl 

" 
fasting bLood sugar 6/t-:JbU'U1J1~1~1'Umm 'Um1~1T'iJ~'\Jlm'IJ1Vi11'U 'UeJfl~1fldrll11Jbb~fl~1-:J1 'U 
.d ~ Q..I~ dl ~ I I Q..I~ d1i Q..I 

b1eJ-:J"Il'UIPl"IJeJ-:JVi'U ?f1tJ~'U'Ei b~fi'i 111JmmtJ"IJeJ-:JVi'Ufl?f11J11tl?f-:J(:.J~~eJ1~1Pl'IJ'U1~1~'Vl?f-:J"IJ'Ufl1tJVi~-:Jm1 
cu II 't cu fIJ 

bVitim'l111~ 
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1 'U~1'Ubb 'Ul1.w:W"lJeJ~';j~lKuJ1(9l161 1 'Ufl1';j~m~nd'V'lU111 'Un~:w~ijfl1';jbVltientJ11 'lXb'tJ'U 1 ';jflbU1 , 
Vll1'U'OJ~ij';j~lKuJ1 (91161?1~~'Ufl1CJVI~~f11';j5~?l1';j~~?lm'th~:W1ru 3 ~tl~1~b~eJb'ih?f'OJ~6'I~6'I~ 1 'U'lh~ 6 

"U 'U' '\J 'i 

~tl~1~fi11K~ m111 'OJ ~ 61 ~ 61~ bb61~ij f11 ';j bbn1~ ~1(9161 eJ~"lh~ n611Vivl1 fl1';j~ n~1"lJ eJ~VI'U bbl9i61 ~ n~:w b "li'Ub~ en " , 
nUfl1';j~n~1"lJeJ~ MasieLLo bb61~flru~~'V'lu';j~lKuJ1(911616'1~~'U 1 'U~tlm~~6'leJ~VI~~'OJ1n,r'U'OJ~61~61~ bb61~ 

" 
bbn1~~1~'U61~mj\Pl61eJ~ 9 ~tl~1~"lJmf11';j'Vl~61m ~~'l11'OJ~bu'U~n~ru~bu'V'l1~~1"lJeJ~fl11~ hflbU1V111'U 

" 
"llU~~ 21 'U~(91+Vl~61eJ~~?leJ~fl~eJ~fi'U 1 'U:W'U~tJ~~ijfl1';jbbn1~~1~'U61~ l~eJ~(9161eJ~b 1m , " 

6'lb(91~tJ1(9116lJl 'Vl6d'Ubu'UmtllJ~h'U~~~'1bfl';j1~Vl1~'OJ1fl b~eJbbuflVib~CJ6'lb(91~tJ1(911:W6d6'l eJ~ lfl';j 1:w~ 
b 'U?I (streptomyces ach romogenes) ~ntJ1:W11-if byjeJ6'I~1~fl11~b U1V111'U 1 'U~(911'Vl~61eJ~fl#~ bb';jn1 'Uti 

1963 (109) 1~CJij~~vl1611mu(911b6IJ61~"lJeJ'I~UeleJ'U (110) 6'l1';j"llu~db~eJ1-iffll1:Wb.rr:w.rr'U';j11 40-60 mg/ 

kg ?l1:W1';j~6'I~1'1?1fl11~"lJeJ'Il';jflb U1V111'U"llU~~ 1 bb61~fil(916116'11~bu'UeJ~1~~ (111) n61 lnf11';jvl1~1'U"lJeJ~ 
?l1';jd'V'lu';hije,j61I9ie:J~bS'UbeJ 1 'UUl bfl~CJ6'I 1~m.rr1n';j~~'U6'l1';jeJ'U:W61B6'I';j~ 1~mu'V'l1~ 1 'U(91~neJeJn161J~ (112, , ,,, 
113) bil~fl1';j?l~1~fl11UeJbijCJ:wleJeJeJ'U (carbonium ion) ~~'OJ~vl11'IXbn~tl5n~me161fi61b61~'U 

cv q~ .:/Q.JClI l.d i.I ~ 6' 

(aLkyLation) (114, 115) nU?!1 mU6'I"lJeJ'I~ beJ'UbeJ'UeJn'OJ1 n'UCJ'I:W e,j61(91eJbCJeJ'Vl:W b6IJ6161"lJeJ~ b U(911 b6IJ6161 bb61~ 

6'l1:W1';j~vl1611mn~CJ1"lJeJ'I~bS'UbeJ m~~'U 1 'V'l~eJ~~ij'Ul~UlflmeJ 1 'Vl~1';jl U6'l6d'UVib'Vl6'l (poLy ADP­

ribose synthetase) bn~fl1';jvl1611CJU1fl~'U1:W1CJ~eJ~~ij'U l~UlflmeJ 1 'Vl~ (NAD+) (fl1'V'ltl';j~neJu 48) 

~~ b U'U lfl beJ'U 161Jii (coenzyme) ~?l'1f(ty 1 'Um~ul'Uf11';jb:W(9l1ueJ~;:W"lJmb6IJ61~ tJ11 tl~f11';j(911CJ"lJeJ~ b6IJ61~ 
1 'U~6'I~ (116, 117) , 

STZ 

NO 1 
DNA alkyl ation 

... 
XOD! • O~-• HzOl ... 
oa- ONOO NO , 

DNA damage ---+ polv <ADP-ribosvlation) 

+ ~ 
NAD·' ATP' 

m'WtJ';j~fl€ltJ 48 bbi.'fI'l,:mt;'l1fl"1J€l~"1J€l~i.'fb\9l~tJ1\9l1'1l1 wB'Ub.J';j~ii'tJb·IH;'l~1I'lm ti'l.Ji.'f1';j~~~'.J"1J€l~1 'U\9l~fl€l€lfl1'1l~ (NO) b.u1 

i.'f11~mJ'U\9l';j1CJI'i€li.'f1CJ DNA "1J€l~b'1l~ru'U~tJ€l€l'U'Vh1Vffl1';ji.'f11~ NAD+ bb~~ ATP 1'Um~tJ1'Ufl1';jVl1CJ1:U';j~ii'tJb'1l~~t;'l1'l 

~~vh1 Vfb'1lt;'l~\9l1CJ1'Uv16'j1'l 
v1111 : Szkudelski T, The mechanism of alloxan and streptozotocin action in B cells of the rat 

pancreas, Physiol Res. 2001;50(6):537-46. (117) 
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tFhJlru"lJ8..:!?lb~~u1~ 16!l1 Vl68'W?ll:Wl'H1fhvI'U~ 1 ~Vl1~lt1 b 'U~l b6!l~~ bY:) t1..:!'Ul..:!?il'Wbb~~?I~l..:! 

?lf1l1~ b 'Ul'j.11l'W"1fiJ~vi 2 1m~t11lJbn~f1l1~~1~68?1 bb~~'ly;h b U'Wfl11t11flvi"il~rll'j.1'W~U~:Wlruvi bb t.!'W8'W 

vi ?ll:Wl1t;lvll1 vfb~~..:!?lf1l1~ e)tl1~t11lJmr'Ufi'Wb U'W 11~ b 'Ul'j.11l'W"1fiJ~vi 1 (118) ?lb~~U1~ 16!l1 Vl68'WbU'W 
'U 

?ll1viiJtI:w 1m 'Wfl11.Qb -d8..:!"ill flii~ll:W~l b~l~ 1 'Wfl11vll~lm 'U~l b6!l~~:Wl fl bb~iT fl1~t:.J~ bb~fl~l..:! fl'W 1 U~l:W 
"1fiJ~ ?llt1~'Wlj b~l"lbb~~?lf1l1~~1..:!fl1t1"lJ8..:!~~lVl~~8":!eJ'WbU'W't1"ilb"ilfl1 'Wbbl9i~~ill (119) b'l1' eJ..:! "ill fl 11 fI • 
b 'Ul'j.11l'Wb U'W 11f1v1 b u'W 1 'W~f1'W~l'Wl'W:Wl fl bb~~tJ..:!tI1fl~8fl11-rm~1'j.1~8f11'UfI:W ~..:!iiflll:w~tI1t11:w 1 'W 

'U • 

fl11?1~1":!bb'U'U~1~m"lJm'j.1'Wb'Ul'j.11l'W"1fiJ~vi 2 bn~~'W8fl'j.1mtl1Ubb'U'U 1~bbn 
'U 'U 

NeonataL streptozotocin-ind uced rat (n-STZ) b u'W'j.1\1..:! 1 'Wflll:W~tI1 tI1:W?l~l..:! bb 'U'U 

~1~8":!'j.1W'Ul'j.11l'U 1~t1vllfl115~?lb~~U1~ 16!l1 Vl68'W 80-100 mg/kg b-ifl'j.1~8~b~8~~1'j.1~8WW1V1e:J":! 
"lJ8":!'j.1'W~":! bbl9iozil..:! bb 1flvi'j.1'Wbn~ 1~t1 bb U..:!8eJfl b U'W'j.1~1t1"1fiJ~~..:!fl115~?ll1Vi''W'Vivi'j.1'Wbfi~ (nO) (119), l'Wvi 2 

'U 'U 'U 

(n2) (120) 'j.1~8l'Wv1 5 (n5) (121) bU'W~'W 1~t1iit:.J~fl11Vl~~8..:!vibb?l~..:!1lbb'U'U~1~eJ..:!"1fiJ~d?ll:Wl1t;l?l~1..:! 
?lf1l1~"lJm b~ b 'Ul'j.11l'W"1fiJ~vi 2 vifl~lt1f1~..:!fl'Uvi bn~ 1 'U:w'W~t1 1~t1~'Uflll:W?ll:Wl1t;l'U11"ilB'W6!l~'W"lJeJ":! 

• • 'U 

il'Ue:i8'W~~~..:!vll1 Viiifl11b ~:W~'U"lJm1~vl'Ufl~ 1f1?11 'Wm~ bb?lb~8~ bbl9i'Ul..:!fl11~fl~1~'U1l bb 'U'U~1~8..:!(i)..:! 
'U 

mh11lJi1fl11~8'U?I'W8":!"lJeJ..:!fl~ 1f1?1~8t11~1'Wb'Ul'j.11l'Wl Vl~'UVll:Wlt1~ (ToLbutamide) (122) bb~~'Ul..:! 
'U 'U 

fl11~m.n~U1lf111~Jlm~ 1 'Wb~8~?I..:! b U'W 1 U b ~m.a-l"lJru~'j.1\1..:! (123, 124\b~~'Ul..:!f1f..:!~'U1l'j.1'Wbfi~ 1 'j.1lJ 
'U 'U 

81"ilbn~fll1~~1'W19i8?1b~~U1~ 16!l1 Vl68'W (119,124) 

Zucker diabetic fatty rat (ZDF-rat) bU'U8fl'j.1\1":!bb'UU~1~eJ":!"lJeJ":!'j.1'Wb'Ul'j.11l'W"1fiJ~vi 2 vi 
'U 

bu'WviiJtI:w1~mu'W'j.1'Wviill-r'lJ"lJ8":!b~U&i'W (Leptin receptor) iifl11flmtl~'W5 'j.1'W"il~eJl'Wbb~~ii1~(i)U 
'U • 'U 

Jl~l~ 1 'Wb~8~?I..:! 1~t1iiml:W'Ufl~~8":! 1 'Wfl11?1~1":!b 'U~l b6!l~~vll1 ~t:.J~~B'W6!l~'W 1lJb ~t1":!~8flUflll:W 
'U 'U 

~8..:!fl11"lJ8..:!~1..:!fl1t1mh..:!hnm:w~'U1l'j.1\1"1fiJ~diifl11?1~1..:!1m~b~~ 8~ii~8t1~ (isLet amyLoid) vil9il..:! 

"illflvi~u1 'Wbflb'Ul'j.11l'W 1 'W:w'W~t1 (125) 
• 

Goto-Kakizaki rat (GK-rat) 

b U'Wflll:WUfl~~eJ":!"lJ8..:!fl11bb U..:! b6!l~~ (126) 'j.1'Wvl..:! fl~11 bfi~f1l1~~1'W19i8B'W6!l~'W 1 'Wil'U bb~~fl~l:Wb t18m tI 
'U 'U 

mh..:!hn~l:W fl11vib'U~1 b6!l~~"lJ8":!'j.1'W"1fiJ~.Q'tlJ~8'U?I'W8":!~eJfl~ 1f1?1 bb~~ bflbUl'j.11l'W"1fiJ~vi 21 'W:w'W~t1 
'U 'U • 

m:w 1#liiflll:W'Ufl~~8":! 1 'Wfl11bbU":!b6!l~~~":! bb~rll biJ~ ~..:!vll1 VfbbU'U~l~8..:J'j.1'W"1fiJ~t1ii-ifeJ~lfl~ 1 'Wfl11b U'W 
'U 

illbbVl'W"lJ8..:!bfl(i)..:!fl~11 (125) 

"lJru~vi?lb~~U1~ 16!l1 Vl68'Wb U'W'~~19i8 bU~l b6!l~~"lJmilue:ieJ'W iJ1f1&i'Wl:Wlt1~mr'U bU'W?ll1~1'W 
8'4~~B ?l1~ 1~ m U'Wfl~:Wl~lii'W'U1 'W8168'Wvi ?ll:Wl1t;l~1'Wt]Vl~"lJm?l b~~U1~ 16!l1 Vl68'W 1~t1vll fl11"lJi ~?ll1 
8'W:W~B?l1~ bb~~ b~81-u~1:Wfl'U?I b~~U1~ 16!l1 Vl68'W ~..:!vll1 Vfbfi~f1tJ'W~1lt1~m 'Um b6!l~~ b~t1..:!'Ul..:!?il'W (127) 

• 'U 

iJ1f1&i'Wl:Wlt1~ b U'W?ll1~":!~'U"lJeJ..:!iJ1f1&i'Ul:Wlt1~8~~i1'U 1~iJlflm81 Vl~ (f1l~U1~fl8'U 49) iit]Vl~~l'U~eJ 
1 ~~8~~i1'U 1~iJl~meJ 1 Vl~'\h 1 'U?l68'W'~b 'VI ?I eJ'WbU'WbeJ'W 16!liivivllm t1iJ1f1&i'Wl:Wlt1~8~~i1'U 1~iJlflmeJ 
1 Vl~~..:!t;lflfl1~~'W 1~t1?1b~~U1~ 16!l1 Vl68'W (119, 128) 

'U • 
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Food Tryptophan 

'" / Niacin 

NICOTI~AMIDE 
+ NAD 
t 

NADH 

.fI1'v'n_l':i~f)€lu 49 bb6'l\Yl.:l~lJ1'lJ€J.!I'Wlfl~h,mmH.hnf)iI'l1iJ'Wu 3 Vi~€l1.'W€l1'B'W mfl~'W1~1eJ~'iJ~btJ~eJ'W1.tJdJ'W'Wlfl~'W1 
lJ1eJ~ €l~~iJ'W 1.\Yl'Wl f1ru€l1. VI ~ ~.:l bn€l-rU ~b~f)m€l'W 1 'Wm~tn'Wf)1'Sb~1'l1U€l~6/i~'lJ€l.:l b"/J~~'iJ~ b tJ~eJ'W 1. tJ b tJ'W~~biV'J€l{~ 
(NADH) 

~\YlbbtJ~.:l'iJ1f) http://hopes.stanford_edu/treatmts/ebuffer/j3_html 

tl';i~~'Vl5il1'V'1"ll e:J-:J fl1 ';iU m tl'W ~ -:J fl~11;ff'Wfru fOl11:W b-if:w-if'W"llm?l b~~tl1~ 16111 'Vl61l'Wbb(;l ~iJ1fOl~'W1:W1 tJ~~l i6l1-:J 

iJfl1';il-tll 'WfOl11:W b-if:w-if'W~~1-:Jtl'W 1 tl1 'Wfl1';i~f1'l~1~'W"l (104, 120, 129-131) 

1~ tJ?I';itl bbiJl1~'W5-:JU ~"iJu'W~-:J hiiJ bb UU~1(;le:J-:JVI'W b U1V111'W 1~~ b tJ'W~1 bb 'Vl'W"lJ e:J-:J 1 ';ifOl b U1V111'W 
, , 'lJ 

"Il'W~~ 2 1~mj1-:J?I:Wu'Jru VI'Wb U1V111'W~1~-rUfl1'Jb Vltlm'l..J1 1~tJfl1'J5vnr-:J?I b~~tl1~ 16111 'Vl61l'Wbb(;l~iJ1fOl~ 
'lJ 'lJ 

'W1:W1 tJ~~1:Wfl1'J~ f1'I~1"ll m Mas iello bb(;l~fOlru~ ?l1:W1'Jf:l n1:(( ~-if e:J~ €I tJ"lJ mVl'Wb U1V111'W'Jtl bb UU ~'W 61 
'lJ 'lJ I 

n e:J'WVli!1119TI 'WVI(;l1 tJtl'J~fl1'J 1~tJ'V'IU11~e:JU?I'We:J-:J~e:J f1(;llfOl?l bb(;l~~ e:JU?I'We:J-:J~ e:JtJ1-rf1'l~n hfOl b U1V111'W 
'lJ 

b.u'W 1 'Vl(;l\l'Vl1:W1tJ~ VI~e:Je:J'4~'W~"lJe:J-:Ji(;ll vJ'W(;l~b~tJ (Sulfonylureas) "iJ1f1fl1'J~f1'l~nl 'WVle:J-:JtlnU~fl11 

'V'IUfl1'J?I~1-:J~'W61l~'W 1 'W~Uele:J'W(;l~(;l-:Jf.1~ btJ'W 40 %"lle:J-:J~f1'Io}ru~tlf1~ 'We:Jf1"iJ1f1.Q'V'IU11 b tJ'W15~~1tJ 1 'W 
'lJ 

fl1'J b~~tJ:W?lil11~"lle:J-:J hfOl b~eJ-r-:J~fOl-:JmjtJ11'W1'W ~-:J?l1:W1'Jf:llib tJ'W~1 bb 'Vl'W"lJm 1 'JfOl bU1V111'W"Il'W~~ 2 1 'W 
'lJ 

fl1'J~fl'loJ1.Q\~btJ'We:JcJ1-:J~ (104) 

fl1'J~ f1'loJ1.Qb tJ'WB flVi'd-:J fl1'J~ f1'loJ1~ bb?l~-:J 1 VI b ~'W5-:JfOl11:W~1 b~"iJ 1 'Wfl1'J?I~1-:J?lil11~"lJe:J-:J hfOltl~~'Wl~i 
eJ m?lu ll9TI 'WG1~1'Vl~(;le:J-:J 1~tJfl1'Jt:.Jf11 VI:W bvle:J?I~1-:J?lil11~"lJe:J-:J 1 'JfOl~-:Jf1~Td iJfl1'J~f1'loJ1~-:J 1 'W?I'l1"lJbb(;l~VI'W 

'lJ , 'lJ 

b vle:J~u~:((tJ~'V111 Vlbfl~fOl11:W'J'Wbb'J-:J"lJe:J-:Jfl1'JeJ m?lu fl1'J~ f1'loJ1 hfOltl~~'WiieJf1 b?lU 1 'I1V1'Wf:lf1'Vl~(;le:J-:JfOl~-:J 
~ ~ ~~ 

bb'Jfll~tJ Rovin bb(;l~fOlru~ 1 'Wu 1966 (132) b.u'Wb~mtlufl1';i~f1'loJ1.Q~~-:Jt:.J(;l~-:Jl 'Wb~e:J-:Jfl1'J'J~fOl1mf.1e:J-:J , 
bu'V'l1~~ (local irritation) bb(;l~fl1';ine:JhfOl"lJe:J-:JbbufOlVib~tJl~tJfl11t:.Jf11V1:W 4-0 1e:JUfOle:J~'Wf1';i1:WU'W~~ 1 

'lJ 

"iJ1f1il1'V'1 H&E 'V'IU11V1'Wf1~:W PO, OMPO bb(;l~ OMPOC bn~fl1'JeJm?lUU~b1rue:Jlm~tl~~'Wii~'W 
'lJ , 

fl 'J~vr -:J b n ~ f11 'J'V11(;l1 tJ €I 1 tJ1 ~tl~ ~ 'W\9i'6Ii -:J"iJ ~ 'VIi fOl1 1:W'J'W bb 'J -:J~1:W 'J~ tJ~ bd(;l1"iJ'Wbn ~ fl1'J'V11(;l1 tJe:J 1 tJ1 ~ , 
'Je:J-:J-ru~'Wl 'W~?I~ 1 'WVI'W~1~-rufl11bVltltJ1il11 VlbtJ'W hfOltl~~'W\9i'eJm?lu (f1~:W PO) 'V'IUfl1'J(;l~(;l1tJ~1 

, 'lJ , 

"lJe:J-:JG1'Wf1'J~~mth~'W~-:Jbb~.u1-:J 2 G1tl~1~bb1f1 Bfl~-:J~-:J'V'IUb61l(;l~eJm?lu~-:Jl 'V'I~:We:J{b vJ'W1bfOl~tJ{~1 lfOl 
'lJ 

161lvl b61l(;l~ 1:w 1 'W'W1 bfOl~ tJ{b61l(;l~6I1-:J btJ'W~ f1'loJru~ b~mtlUm~U1'Wfl1'JeJ m?lu 1 'W:W'W'loJcJ fOl11:W'J'Wbb'J-:J"lJe:J-:J , , 
fl1'JeJf1 b?lU b ~:W?l-:J;ff'Wm:W'J~tJ~ b1(;l1 fl11t:.Jf11 VI:W 1~tJ'V'Iufl11bfOl~e:J'W~"lJe:J-:J b~e:Ju~~b b~e:J:W~e:J(;l-:J 1~~m"1'W 

'lJ 'lJ , 
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b~€J:IJ~€J~h:IJ'W 1\9l~'W1 b:IJ(;l~.:J bb~ 2 ;;r'IJ~1~ 1 'W-d1.:J;;r'IJm~vhtJ '1"1J€J.:Jfl11'V1~(;l€J.:J'V'Ju';hiifl11m~~n 
~1mh.:J'VI'W1 bb tl'W"1J€l.:J~.:J b6il(;l~i:i:IJ 1 y.J16ij~ bb(;l~€J€JG'I~l€JrlmG'l~6/1.:Jvl11 Vlbfi~ fl11vl1(;l1 tJn1~~n1'Wbb 1.:J€J ti1.:J 

'IJ , 

:lJ1n 

~(;l"\J1 nfl11?lim~1\9l~.:Jd 1:IJ1~iifl11bbG'l~.:J 1 Vlb ~'W11~(;l"1J€J.:Jfl11b wdcnth 1 Vlb tJ'W l1rl b U1'V111'W 1hl 

ii~ €Jrl11:IJ 1'W bb 1.:J"1J €J.:J hrl'IJ~~'t.!~ e) n bG'lU~ b(9)'Wi~iY n b 11€J.:J"\J1 n'V'Ju11 rl1 1:IJ bb\9l n ~1.:J 1 'W~1'Wrl11:IJ1'W bb 1.:J , , 
"1J€J.:Jn1~u1'Wfl11e)mG'lUbb(;l~fl11vl1mtJm~~n1~'VI11.:JVl'Wn~:IJ OMPO bb(;l~ PO iihl:IJ1niYn1'W'VI1.:Jrl1.:J 

'IJ 'IJ , 

tl'W-if1:IJ'V'Ju11'V1'\cl1 'W n~:IJ OM hl'IJ11 n~~ m~ru~ n11vl1m tJ€Jlcn ~'IJ~Vi''W~~1'W bb 1.:J 1~ '1 \9l(;l €J~"li1.:J fl11 

?lim~n €l1"\Jb11€J.:J"\J1nVl'W~t1nbVlticntl11V1bu'Wl1rlbU1Vl11'W"1J{j~~ 21'Wrl~.:JJii1~~uJ1\9l1(;l~1:JG'I.:JiYn 
'IJ 'IJ 'IJ 

b~€J b ilitJU tlUn11?lim~1~'W 61 fl€J'WVlU1m.uVl'W~t1m Vlticntl11 Vlb U'W hrl b U1Vl11'W"1J{j~~ 1 6/1.:J&J n'V'JUfl11 I 'IJ 'IJ 

vl1mtJ€JltJ1~'IJ~Vi''W~~1'Wbb1.:J:lJ1 n n11 (31) €Jti1.:J hn\9l1:IJii'VI~ m)1'W8'WtJ'Wtl.:J~(;l m~'VIU"1J€J.:J hrl b U1 , ~ 

'VI11'W~.:JG'I €J.:J"1J{j~~ii~ €I hrl'IJ~Vi''W~ ern bG'lU 1~ tJ'V'JU111~~uJ1\9l1 (;l~G'I.:J~'Wti€J:IJ b~:IJ rl11:IJ b~ tJ.:Jt9l€J fl11 
'IJ 

b U'W hrl'IJ~Vi''W~ ern bG'lU b tj €l.:J"\J1 n bfi~ fl11b 'IJ~ tJ'Wbb 'IJ(;l.:J 1 'Wfl11\9l€JUG'I'W€J.:J"1J€J.:JJ1:W~:IJ tl'W"1J€J.:J~1.:J fl1tJ ~.:J 
'IJ , 

rl11:IJUn'V'J~€J.:J"1J€J.:J 1 'V'J~:IJ€Jf( y.Jibbrl~tJ~b6ij(;l~ fl11~1:IJ 1 'W 16ij~ :lJ11rl1y.J1"\Jiifl11\9l€JUG'I'W€J.:J~1'Wbb1.:J~€J , 
bb urlili b~tJ 1~tJfl11'V1i.:JG'l11~€Je) n bG'lU (42-45) \9l(;l€J~"\J'Wfl11b'IJ~tJ'Wbb 'IJ(;l.:Jrl11:IJG'l1:IJ11t11 'Wfl11~'Wy.J m~~n 

'IJ 'IJ 

(47-49) fl11 b 'IJ~ tJ'W bb 'IJ(;l.:J"1J €J.:J1~UU'VI(;l €J~ b~ €I ~ bb(;l~ b:IJ\9l1 U€Ji:i6li:IJ"1J €J.:J rl€J(;lm b "\J'W bb(;l~ bb €J~11'W6ijln(;l brl-B''W 

bB'W~l 'lJ1~ m1 (54-58) b U'W~'W 'W€Jn"\J1nd~(;l"1J€J.:Jfl111 VlG'l11brl€J~~h:w'W 1 VI~U'lJ1~'VI1'W 1 'W'IJ~:lJ1ru~ri€J'W-if1.:J 
G'I.:Jb~€J b iii tJUtluJ1'V1iYn~1'V1'W il1:JG'l1:IJ11t11 VI~(;l"li1 tJ(;l~ fl11vl1mtJ€JltJ1~'IJ~Vi''W~~ bb\9l n~1.:J 1m 'WJ11'V'J 
'IJ 'IJ 

H&E 

fl11?li n~1rl~.:Jdiil\9ltl'IJ1~G'I.:Jrl b ~€J?li n~1~1~1~J111~fl11ern bG'lU e)'W 1~ bbfl ~'W~161lbU(;l1 'W\9l~n€J , 
€l n16ij~61l'W b'VIG'l 'VI b:IJ€J~ b'W lrl161lG'l bb y.J n b\9l€J~ -bb€J(;ly.J1 bb(;l~~'Wb\9l€J~i:i1fl'W-l b U\9l111"\J ~ii fl11 bbG'l~.:J€J€J n 

'IJ 

€Jti1.:Jb1 'W;;r \9l1'V1~(;l€J.:Jvi b U'Wb U1Vl11'Wvi tI m Vl.Q tJTU11 VI b u'W l1rl'IJ~Vi''W~ er mG'lu vi1~~u brl€J~fl1:W'W 
'IJ 

(OMPOC) bb(;l~n~:IJ~1:J1~~ubrl€J~fl1:W'W (OM PO ) b 'IJ~tJUb ilitJUtlu;;r\9l1~b U'W l1rl b U1Vl11'Wb ~m€Jti1.:J , 
b~tJ1 (OM) bb(;l~;;r\9l1~t1m Vlticntl11 Vlb U'W hrl'IJ~Vi''W~erf1bG'lU b ~tJ.:J€lti1.:J b~cn (PO) l~m u'Wfl11?lin~1 

'IJ 

bb1n~'V'JtJ1tJ1:IJ bbG'l~.:J~(;l1 'W'VI'W l1rlbU1'V111'W"1J{j~~ 2 ~ii~€Jl1rl'IJ~Vi''W~ern bG'lu~1'Wn(;lln"1J€J.:JG'l11~€J 
'IJ 

v Q..I I -=k ~ ~ ~r:::, I d Q.I ~ .Q ~ I r;:f,d 

€I n bG'lU~.:J n(;l11 6ij.:J~(;l fl111"1 n~1rl1.:J'W n'V'JU11 n11bbG'l ~.:J€J €I n"1J €J.:JG'l11G'1 €I €I n bG'lU'VI.:JG'l1:IJ"1J'W~'W'W \9l1.:J n:IJ 

bb'W11 u:lJ1 tfl 'WViI"1'V11.:Jb~cntl'W1 'WVl'W~.:J 4 n~:IJ 
'IJ , 

'VI'W 1 'Wn~:IJ PO ii bb'W1 1 U:lJfl11bbG'l~.:J€J€Jn"1J€l.:J6'l11~€Jerf1bG'lU~.:JG'l1:IJ~ b ~:IJ~'Wm:IJ1~tJ~ bd(;l1 fl11 
'IJ , 

~n1 'VI:lJ6/1.:JG'I€J~rl~ €J.:JtlUrl11:IJ1'Wbb1.:J"1J€J.:Jfl11vl1(;l1tJ€Jlcn~'IJ~Vi''W~~.:J'lJ11 n111 'Wb dm~€J~cJ€J:IJ H&E b"li'W 
'IJ, ~ 

b~ tJ1nu~(;lvi bn ~ 1 'WVl(;l1 tJn11?li n~1~.:J1 'W~'Wb 'VI~ €I n"1J€J.:J:IJ'W~~ bb(;l~;;r\9l1'V1~(;l€J.:Jvi 'V'JU11rl11:IJb u'W l1rl , 
G'l1:IJ11t1~.:J~mb\9ln~1.:J~€Jfl11bbG'l~.:J€J€J n"1J€J.:JG'l11~€Jerf1b6'lU b~m 'IJ~tJu bilitJutlun~:lJrl1Url:IJ (15, 28, 32, 33) , , 

fl11bbG'l~.:J€l€Jn"1J€J.:J6'l11~€Jerf1bG'lU~.:JG'l1:IJ1'Wn~:IJ 2 ;;r'IJ~1~bb1n'V'Ju11n~:IJ OM iifl11bb6'l~.:J€J€Jn , , 
u€JtJn11n~:IJ~'Wb~nif€JtJ bbt9lb~€Jb1m~1'W1'IJ 4 tl.:J 6 ;;r'IJ~1~ fl11bbG'l~.:J€J€Jn"1J€J.:J?I11~€Jerf1b6'lU~.:J , 
G'l1:IJ 1 'W'VI'Wn~:IJ OM ~.:Ji~b"\J'W~'W bb~nb~'W11ii'IJ~:lJ1rub6ij(;l~~cJ€J:IJ~~~u1nii1~~u~if€JtJn11~'V'Ju1 'WVl'W 

'IJ , 'IJ 

n~:IJ PO bb(;l~ OMPO ~.:Jb~€J11bU'W~(;l:IJ1"\J1nfl11~Vl'Wn~:lJdiibu1Vl11'Wb~m€Jti1.:Jb~cn 1~tJ1:Jiifl11 
, 'IJ , 
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v111 Vldl~ fl11~~1eJviu~ b 1rub V1~tl n bb~tl~1'11~ fl111P11T'il~ fl11bb(,'/~'1tltl n"lJtl'l(,'/11~m) n b(,'/uvi b tJ'Wfl11~ 
~ ~ 

bu'Vn~vivibVl~tln~'1btJ'W 1 t11~viiJI"l111J 1~I"l'lvi b~mu'V'l1~vib1r;n~,h'W1 tI 12 ~t1~1~ f)(,'/11J11f,")'V'lUfl11 

bb(,'/~'1tltln"lJtl'l(,'/11~m)m(,'/U b~1JiJfl116'l~6i'l (fl1'V'ltl1~ntlU 45-47) ;'1 tl T'il b tJ'W 1 t11~ 5'1fl11iJ fl11~'W'V'J 
~ 

fl11v11'11'W"lJtl'l b U~l bSU6i 6ii. 'Wt9lUe) tl'W"lJtl'lVl'W'Vl~6i tl'l1~ 
~ 

bbif';hlil~~Ufl11bb(,'/~'1tltln"lJtl'l(,'/11~m)m(,'/u1'WVI'Wn~1J OM iJ1~~Ub~1J(,'/'1;'W1'Wn~1J 4 bb6i~ 
ClJ 'I cu q 

6 ~t1~1~f)1P111J bb~mi'u1~'V'lu~fl'loJru~fl11yh6'l1~"lJtl'lm~~mul'VJ'Wvi1'Wbb1'11'WVI'Wn~1Jd byhnuvi'V'lu 
'U CI 'U q 

n11v11r;n~1'WVI'W€in 2 n~1J (PO bb6i~ OMPO) vibtJ'Wb"1i'Wdt.i11il~btJ'WVI~n\)1'Wvibb(,'/~'11V1bi~~'W11fl11btl~ 
~ . ~ 

fl11v11r;n~n1~~fl b U1VJ'W 1 'W~th~ b1I"ltl~~'W~e)m(,'/uVI~tl1 'W~th~vi btJ'W~'1b1I"ltl~~'W~e)m(,'/ubb6'l~ b11"l 
~ ~ ~ 

b U1V111'W,!'W b~1J \11 n~ mfin1 b il ~"lJ tl'l hl"l\l'W btl~ fl11v11r;n ~'!'W t.i11il~ b tJ'W~,mvi btl ~\I 1 ntJ6i m~'VlU"lJ tl'l 
D\I '<il ~ bu'V'll ~vivitl ~1tlU ~VJ'WVI~tlU~ b 1 ru b.n tl b~ tltl~~'W~1J1 n n11 ;'11il ~?I'I tJ6ivi b~'Wi~ n11 tJ 6'lvi btl~ \I 1 n 

D\I'<il ~'Vl1 '11~UU"lJ eJ'Ifl11 ~ b U1V111'W Vl~tl n~11€i f1'lr~VI'd'l bb(,'/~'1111 'W btl ~fl11v11r;n ~n1~ ~ m u1VJ'Wvi~tl 
~ 

b U 'W'V'l ~ 15 (,'/ Jl1'V'l6(J tl '1b1I"ltl~ vl'W ~ el m(,'/u b U 'WtJ6iVi' btl ~ \I 1 n n11 bn ~ n11el m(,'/u bu'V'll ~Vi' (Loca L 

i nfla m m ation) vi\l~~ tl'liJ 1"l111J1'Wbb 1 '1vi1J1 n'V'l tl b"1i'W \11 fl fl11(,'/~(,'/1J"lJtl'l bb UI"lVi b~~viiJI"l111J b tJ'Wvh:l' Vl~tl • 
\l1n~'1 m~~'W1il1nJl1~'Wtlfl b"1i'W~mnUfl111~1"l1~ b~tl'l"lJtl'lfl11tJfl~1tJ 1 Vl1J1tlU~VJ'W bb6'l~ 1 Vl1JvilP1flfl1'1 . ~ 

tl~fl1tJ 1 'WSUtl ni4'Wb tJ'Wb1r;nvi1J1 fl'V'ltl byh,!'W 1J1flfl11vi\l~(,'/11J11mtl~;'W 1~ btl'l\llfl b ~tJ'Ifl11iJfl11e)fl b(,'/U 
~ 

'Vl1'11~UU (systemic inflammation) 

?l1'Wfl11 bb(,'/~'1tltl n"lJ~'1(,'/11~tle) m(,'/u1 'WVl'W fl6'l'1Jv11~-ru bl"ltl1fi1ii'W (OMPOC) 'V'luiJ fl11 
~ . 

bb(,'/~'1tltln1~?I'I1J1n'l1n ~'1bblP1'1'W"1i1'1 2-4 wk bb\l~6'l~6i'ltl~1'1i~b\l'W1'W"1i1'1 6- 12 ~t1~1~ b~~1'W"1i1'1 
~ 

12 ~t1~1~~Ufl11bb(,'/~'1tltlfl"lJtl'l(,'/11~tle)fl b(,'/'U,Jtl tJ1J1 fl ;'1b~tl1~11 b tJ'WtJ6i"lJtl'l(,'/11(,'/n~ bl"l tl 1fi 1 ii'W 1 'W 

t1~1J1 ru?l'lvi"1i1tJ6i~fl11e) m?lu bu'V'l1~vi"lJtl'lb1I"ltl~~'W~e)m(,'/uvi b Vl~tln1~ Vl1fliJfl111~-ru~'1 bb~bb1fl . 
~ 

fl11~m~nd'V'lmm1Jbb(,'/~'11 Vlb~'W5'1B'Vl5'V'l6i"lJtl'lhl"lbU1Vl11'W"lJil~v1 2 viiJ~tl hl"ltl~~'W~ 
e) n b?lUt:J1'W'Vl1 '1U'VlU1'Vl"lJ tl '1?111~tl e) fl b(,'/U~'1 (,'/11J bb6i~ tJ6i"lJtl '1(,'/11(,'/ n~ bl"ltl1fi1ii'W 1 'W fl11"1i1 tJ6i ~fl11 
e)m?lUbu'V'll~vi"lJtl'l hl"ltl~~'W~e)m(,'/u b~tJVl'Wfl~1J OMPO iJfl11bb(,'/~'1tltlflvib~1J(,'/'1;'W1P111J1~tJ~b16'l1 

~ . ~ 

v111 VI b~ tl1~11fl11 ~"lJ tl'lb11"l b U1Vl11'WiJ tJ6i~ tlI"l111J1'W bb1'16(Jtl'l hl"ltl~~'W~ e) fl b(,'/Ut:J 1'W?l11~ tle) n b(,'/U hi • 
1J1 n f),J tl CJ bbtol b 11 tl'l\ll n1~(,'/11J11f,") bb(,'/~'11"l111J bblP1n~1'1'Vl1'1(,'/~~"lJtl'l~1'W1'WbSU6'l~vi bb(,'/ ~'1tl tl m~Vl11'1 
t9l1bb'Vl'W1'Wfl~1J PO bb6i~ OMPO (,'/lbVllP1m\lb~tl'l\llflfl11bVltim'l11b1I"lbU1Vl11'W"lJil~vi 21'Wfl11~moJ1 • • 
d vi1~'V'lu1~~uJlIP116iv1?1 '11J1 n bb6i ~-rr mh n~ 1 'Wb~ tl'l n6l1J1K1 tl ~ 1 'I vi ,JtltJv111 Vlv111~ b ~ ~'1fl11i bl"l11 ~~ 

~ . 
-rrtl1J6i 1 'Wb"li'l'V'l11ru'W1 ;'1tl1\1~tl'lb ~1J~1'W1'Wt9l1tl~1'11 'Wfl11Pifl'loJ11"l~'1~tl1 tI b ~tl bb(,'/~'11"l111J bblP1fl~1'11 'W 

~ 

b"li'l(,'/~~ b'V'l11~iJVlr;n tJfl11Pif1'loJ1'V'lU111~~UJ11P116ivi(,'/'1;'W 1 'W b11"l b U1Vl11'W?I'ItJ6'ln1~'VlU~m~uu 
~ 

Jliifl1J n'W"lJtl'I~1'1n1 tJ 1 Vln1~~'Wfl11Vli'l(,'/11~tle) m(,'/U1J1flfl11t1n~ (80-85) €in~'1 cJ'I b~tl1J btJ'InU b1l"ltl~ 
~ . . 
~'W~e)n b(,'/Ue)'Wb tJ'Wfl11~ bb 'Vl1fl~tl'W"lJtl'Ib11"l bU1Vl11'Wvibtl~~'11 'W;;r1P11'Vl~6'ltl'l bb6'l~1J'W'\oJc1 (29, 30) 

. . 
iJVl6i1tJn11Pifl'\oJ1vi1~U~'1fl6'l1n"lJtl'l1~UUfliifl1Jn'W1 'Wb11"l bU1Vl11'W~'1'llil~vi 1 bb6i~ 2 vi . ~ . 

;;r1J~'W5nuhl"ltl~V('W~e)m(,'/ut:J1'W(,'/11~tle)m(,'/'UVlr;ntJ"lJil~ (45, 72, 100-103, 133, 134) 'Vlb1Jtl1b'WbI"l1~(,'/ 
~ 

bb'V'J mlP1tl1-bbtl6i'V'J1 tlnfl~1111;;r1J~'W5nUfl11~ fl11~1'W~€lB'WSU~'W (135) b~tJiJf)'Vl~~1'W'Vl1'Wbtl'W 1SU1Jb 'Vlb1 
~ ~ °1 

6/i'W1I"lb'W(,'/ (tyrosine kinase) "lJ€l'lt9l1-rU"lJ€l'lB'WSU~'W (136, 137) , hl"lbU1Vl11'W (138, 139) bb6'l~;;r1J~'W5nu 
~ 

hl"ltl~~'W~e)n b(,'/U (140) b~tJ'V'lU(,'/11~€le)fl b(,'/U~'1fl~111 'W hl"l b U1Vl11'Wvi;;r1J~'W5n'U b1I"ltl~~'W~e)n b(,'/U 

tltJ'b 'W1~~U(,'/'1 b~€l11 btl~\l1nfl11~ bU1Vl11'Wm\lm~~'W1 VlbSU6i6'l11J b 'W 1su'Vli. 'W~thtJiJfl11Vli'l'Vlb1J€l1b'W 
ClJ 'U q 'U 'U 
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lfl':i6/l?f bb 'V'Jfl b~€l4-bb€l6'l'V'J1d.J1fl~'Wdj€liifl1':im~~i\J~1fl b"11mb uflVi b~tJri€ll ':ifltl~Vi'W~)e)fl b?fU (42) 'W€lfl~1fl , 
ill 'W?f.f111~ b UTVI11'W fl€l6'lm b"iJ'W 1 'W~1'1fl1tJ"iJ~ bfi~fl1':i?f~?f:W 1 'W':itl bb€l~11'Wsu1fl6'l bfli'Wb8'W~1 tl':i~m1~\l 

" 
b-UT<il'U 1~~1tJflubsu6'lr;l:W11fl':i'V'J1"iJ 1:w 1 'W 1SUvl bb6'l~bSU6'l~U'Vi~€l~b~€l~~'1m~~'Wfl1':i'Vii'l?f1':i~€le)flb?f'U €l1Vi , , 
~'Wb~€l4~hfi'W-l b 'U~1 'Vlb:W€l4b 'W lfl':i68?fbb 'V'Jflb~€l4-bb€l~'V'J1':i1:wfi'lb€l'W 1suiib:W'Vl~fl6!ib:W'Vl16'116'11 tl':iVib'W?f~'1 

" 
fl':i~~'Wfl':i~U1'Wfl1':ie)flb?fU"iJ'W?f1:W1':itl?f~1\l.f1cJ'W~':i1tJ~€l€l1m~tl~Vi''W~1~ (141) (.f11'Wtl':i~fl€lU 50) , 

liM i.i"·';ffliiii§q.iF;'l.i.p.ir'·'Iii'+'515rf~ 

Bacterial Host 
Products - Cells 

Bacterial 
Component + 

-- prostanoids . Bone 
-Cytokines --- Resorption 

(lL·1~. IL-6, TftF-cx) 

- Enzymes ------ Connective 
(MMPs) Tissue 

r--__..----, 
Pockets 
and 
CAL 

"-.. 
./ Tooth 

/" M.bility 

Breakdown 
and 
Loss 

Host Response Component -- Clinical 
Sequelae 

m'\f'j\J'a~tl€J'U 50 bb?l(>l~i1"il~ tJ 1 'Ub~€J~?ll'a~m)tlb?l'U'lJ€J~ 'brl b 'Ul'V111'U~?I~1~rll1:W'a'Ubb'a~~€J 'brl\J~Vi''U\'''eltlb?l'U , 
~:Wl : Ryan ME, Carnu 0, Kamer A. The influence of diabetes on the periodontal tissues. J Am Dent 

Assoc. 2003 Oct;134 Spec No:34S-40S.(141) 

"1Jru~v18'W~ 168 b u6'l1 'W~~fl€l€l fl1su~68'Wb 'Vl?f'Vi~€l1 'W~~ fl€l€lfl1SU~ b tJ'W?f1':i€l'W:W6'l~?f':i~~ 'Iii fl1':i , " 
~ fl~1'WU';h bri €ltl fl fl':i~~'W~1fl.f111~ 1 ':ifltl~Vi''Wiie)fl b?f'U?i'l~6'l1 ~ b6116'lr;l a fl b?fU?f1:W1':itl'Vii\l1 'W~~fl€l€lfl1611~ " , 
1~~'1 in vitro bb6'l~ in vivo ?f€l~fl~mflu1'Wfl1':i~m~Tdmim~u1'Wfl1':i'Vl1'1~:w:wl'W~?fl~bflii'WUfl1':i 

" 
bb?f~'1€l €l fl"1J €l'l~ '11:w 1 'WiJ1 bfl~ tJ4 b6116'lr;l ~d.J 1 'V'J1suii bb6'l~ 1 'W~:W€l41 'V'JiJ1 bfl~ tJ4 bsu6'l~1 'W~'Wb 'Vi~ €l fl'Vi'Wv1 tl fl 

" " 
b'Vi'fim'l111 ~btl'W hfltl~Vi''Wiiaflb?fU "1Jru~~fl1':i~m~1"1J€l'l Lappin bb6'l~fl ru~'W'Ufl1':ibb?f~'1€l€lfl"1J€l'l:W1 
lfl':i'V'J1"iJ bb6'l~bSU6'lr;lU'Vi6'l€l~ b~ €l~ 1 'W~'Wb 'Vi~€lfl"1J€l'l~thtJ~ b U'W hfltl~Vi''Wiie)flb?fU (28) bb6'l~ Batista bb6'l~ , " 
flru~'Wul11 'W~:w €l41 'V'JiJ1 bfl~ H{~ 11fl1suvl bSU6'lr;l btl 'Wb6116'lr;l?l1fl qJv1 'Vii '11 'W~~ fl€l€lfl1611~' 'W hfltl~vl'WI~) 
e) fl b?fU 1 'W:W'W~8 (15) b-d'Wb~m flU 1 'W.f111~ b U1'Vi11'W~'WU111 'W~~fl€l€l fl1su~ii?i1'W 1 'W'Wmfin1b iJ~"1J€l'l hfl , 
1'W'Vi6'l1tJlfl1':i~fl'I~n (24-26,91, 92) mh'l1':ifl~1:wiib~tJ\lfl1':i~fl~1"1J€l'l SkaLeric bb6'l~flru~ (2006) (103) ~ 

~fl~1fl1':ibb?f~\l€l€l fl"1J€l'l~'W~b68 bU6'l1 'W~~fl€l€lfl1SU~6/l'Ub 'Vl?f'Vl1'1~:W:W 1 'W~?fl~ bflii bb~~'W'Ul1':i~~U 1 'U~~fl€l 
" 

1 'Wt11 b 'Vi~€l'I b 'Vi~€lfl"1J€l'l~thm 'U1'Vi11'W 
" 

€l fl1su~~1 tJ15~:wd.J 1 'W'V'J6'I€l€l b':i?f bsu'U61 (imm unofluoresence) 
" " 

"1jil~~ 1 ~l:WflU bfltl~Vi''Wiiaflb?fu?f'lfll1fl~:Wfl1Ufl:W " , , 



67 

f11~~ fl~1.Q~'l b U'Wf11~~fl~1 bb~fl~1J'lVl1 bb 'Wl 1 ihJbb6'l~1"l11lJ~lJ~'W5"1Jtl'l1 'W~~fltltlfll"'1l~1 'W.f111~ , 
1~l"lb U1V111'W"1Jil~~ 2 e)'Wbfl~?il'W 1 Vlrul 'WlJ'W~cJ~llJtlU 1 ~l"ltJ~Vi''W~e)m?lu 1 'W~~1'Vl~6'lm 1~tJ~~mlJf11~ ... , 
b~lJ~~~UI"l11lJ~'Wbb~'lbU'W~~tJ~bl6'l1~'l 16 ~tJ~1~ 1~tJ1offfl~~Ul'Wf11~'Vl1'lBlJlJ1'W~?l1~bl"liJbb6'l~ 

, 'U 

b tJ~tJU b Vi tJUtlU(;,f1~~ tle) m?lu~iJ f11~~ fl~1 bblKTJ1i1U'VlU1'Vl1 'W 1 ~I"l b U1V111'W~ ~lJ~'W5tlU 1 ~l"ltJ~Vi''W~ 
e)m?lu 

mhl 1~tJ?I~tJ bblKl f11~~fl~1.Qbb~1111J?l1lJ1~f:l bb?l~'l1 Vlb ~'W~'l(:.J6'l"1Jtl'l1 ~I"l bU1V111'W"1Jil~~ 2 ~ , 
i1~tl.f111~1"l11lJ~'Wbb ~'l1 'W hl"ltJ~Vi''W~e)fl b?lU~1'W'Vl1'l?l1~~tle) m?lU~'l?l1lJ l~i~b'OJ'Wi!fl bb~(:.J6'l"1Jtl'lf11~ , 
~fl~1.Q ni1ViI"l'Vl1'l~?ltl~l"llKm 1 tJtlU(:.J6'lf11~~fl~1~'W 1 vh 1 Vlb~tll~~'l(:.J6'l"1Jtl'l.f111~fl1~m ~I"lb U1V111'W'I.A1 

'OJ~iJ (:.J6'l ~ tl1 ~l"ltJ~Vi''W~ e) fl b?lU~ 1'W 1~tJfl6'llfl"1J m?l1 ~~tle) m?lU~'l?l1lJ 1~ 'Wtl fl'OJ1 fld(:.J6'l"1Jtl'l?l1~tJ~~ fl tlU 
, I!U, 

tf-=:. .:::::.. .<::':iI-=i I 4 Q..I Q.I ..:::!lId 

bl"l tl~l"lllJ'W'VllJ~tl f11~6'l ~6'l'l"1J tl'l fl1 ~ bb?l~'l tl tl fl"1Jm?l1~?I tltl fl b?lU'Vl'l?l1lJ~6'l tl ~~~ tJ~ b 16'l1'Vl1"1 fl~1 bb6'l ~6'l~ 

6'l'lmh'llJ1fl1'W"lil'l 12 ~tJ~1~ ~'lbU'Wbb'Wl'Vl1'l1'Wf11~'ll1lJ11off~WJ'W1b~mu'W supplement 1'Wfl1~ 
~fl~11 ~l"ltJ~Vi''W~e) m?lu b ~tl(:.J6'l1 'W6'l~f11~bb?l~'ltltlfl"1Jtl'l?l1~~tle) fl b?lU vh 1 VI(:.J6'l"1Jtl'lfl1~~fl~11 ~l"ltJ~Vi''W~ 
e)fl b?lU~;'W 1~ ~llJ 1 tJ~'l b ~tl b U'Wbb 'Wl'Vl1'l1 'Wfl1~(:.J~{PlbtJ1 bu~1~~'OJ1fl?llJ'W 1 ~~"1Jrl''Wi'W 1 'Wf11~~fl~1 111"1 , 
tJ~Vi''W~e)fl b?lU;'W 1 m~ btl'l.f11tJ 1 'WtJ~~ b'Vll"1~ltJ 

tltl'l 1"11~i1f11~~'OJ1~ru1 b ~tltJ~utJ~'l bbm"1J 1 'Wb~tl'l b'Vll"lill"1"1Jtl'lfl1~b VI~tJl'll1 hl"lb U1V111'W Gii'liJ , 
1"l11lJ bb~fl~1'l1 'Wb~tl'l"1J'W1~"1Jtl'ltJ11 'WVl6'l1tJfl1~~fl~1 ~\9lJ'W1b 'Vll"lill"l1 'Wfl1~(:.Jfll VllJ ert'l1 'W'U1'lfl1~~fl~1iJ 

'U 

f11~bl"l~ tlU?l1~~i1 b~ tl bb UI"lVi b~tJ6'l'lu'Wl VllJb ~ m ~lJI"l11lJ~'Wbb~'l"1Jtl'l1 ~1"11~tJ 10ff b~tl bb UI"lVi b~tJf1tl1 ~l"ltJ~ , 
Vi''W~ l~bbri ~tl{l V'lh1lJbb 'W?I ~'l~11~?1 (P. gingiva lis) (48) ~llJ~'ltJ~~b~'W 1 'Wb~tl'lfl~lJ(9)ltlcJ1'l~1"l1~b ~lJ 
~1'Wl'W 1 'Wf11~~fl~11"l~'l~tll tJ ?il'W 1 'W16fl1~'Vl1'lBlJlJ 1 'W~?l1ml"liJ 1 'Wf11~'l1Ub"'ll6'l~"1Jtl'lfl1~~fl~1ffiofffl1~ 

'U 

'l1UbbUU manual 1~tJ'l1U~tlVltl'lVl'I..htJ~'W~ ~fl1~'l"1JtJ1tJ 40 bvh 1~tJl1Ji!ub"'ll6'l6'l'1V'l1u~U6'l1?1~ 
b .Qtl'l'OJ1 fl~'OJ1~ru1111lJ '1 "lib"'ll6'l6'l1 'Wm~ul'Wfl1TeJfl b?lU ert'l16~'lflG'i11tl1'OJiJ-rrtl~~~6'l1~ 1 'Wb~tl'lf11~~~U , 
b"'ll6'l~ ert'lfl1~~fl~11'W1"l~'l~tlltJ tl1'OJ~'OJ1~ru1~ltJfl1~vh double staining b~tlI"111lJbb1J'Wch~'l;'W1'W 
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