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ABSTRACT

THE ROLE OF TYPE 2 DIABETES AS A PREDISPOSING RISK FACTOR
ON THE PULPO-PERIAPICAL PATHOGENESIS: REVIEW ARTICLE

Jin-Hee Kim*#, Kwang-shik Bae***¢, Deog-Gyu Seo0*¢, Sung-Tae Hong??,
Yoon Lee?’, Sam-Pyo Hong***¢, Kee-Yeon Kum?#5&*
'School of Dentistry, *“Department of Conservative Dentistry, *Department of Oral Pathology, *Dental Research Institute,
*BK 21 Program, "Yonsei University, ' Wonkwnag University, *Seoul National University

Diabetes Mellitus (DM) is a syndrome accompanied with the abnormal secretion or function of insulin, a
hormone that plays a vital role in controlling the blood glucose level (BGL). Type land 2 DM are most com
mon form and the prevalence of the latter is recently increasing. The aim of this article was to assess whet
her Type 2 DM could act as a predisposing risk factor on the pulpo-periapical pathogenesis. Previous liter—
ature on the pathologic changes of blood vessels in DM was thoroughly reviewed. Furthermore, a histopath
ologic analysis of artificially-induced periapical specimens obtained from Type 2 diabetic and DM-resis-
tant rats was compared. Histopathologic results demonstrate that the size of periapical bone destruction w
as larger and the degree of pulpal inflammation was more severe in diabetic rats, indicating that Type 2 D
M itself can be a predisposing risk factor that makes the host more susceptible to pulpal infection. The pos
sible reasons may be that in diabetic state the lumen of pulpal blood vessels are thickened by atheroma-
tous deposits, and microcirculation is hindered. The function of polymorphonuclear leukocyte is also impair
ed and the migration of immune cells is blocked, leading to increased chance of pulpal infection. Also, lack
of collateral circulation of pulpal blood vessels makes the pulp more susceptible to infection. These decrease

the regeneration capacity of pulpal cells or tissues, delaying the healing process. Therefore, when restora-
tive treatment is needed in Type 2 DM patients, dentists should minimize irritation to the pulpal tissue un
der control of BGL. (J Kor Acad Cons Dent 34(3):169-176, 2009)
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Figure 1. Obliterative endarteritis in the artery of Type 2
DM(OLEFT) rat(x100).



d 7FsAdol EUﬂr oo Haf, A Yette 28] &
= w2 H]oﬂ A A o] zsm =
o, Qled 7:”0] A E 24 (cell dehydration)E &

= WEgog A Edds 4o 7 Yo,

Yool A Yehte o]y et daA A= EAER B
5 e Qe 7N w9 SUHE e
2 o] AT At TH 9 ARl HEe] HAY A
froll e A A9 A=t 2R AdsiA L o8 A
Eulo] PALSS FEE T TP, 29 A7 2
LS -84 4t f+2]7] (reactive oxygen

o
o,
rr
>
I
o,

319
(]

Ve 2745 Beled oo I3
MO & AAAN " HEGA 4FA 2]
71 & 23HE 2o] & (superoxide anion)2 A4 &

9 FE, H]_Egl %*4 *1194 4*} kL H]Eﬂ vty o} 2

A e ]—‘43} g3 W«Wﬂd‘ @T&r
ko] A froA| ol M= REA] AR {2177 Ak
nom, d A9 wA AL frEfrle

NAD(P)H oxidase Il <]&l @43

A oheket E3 S B E vk

9L ol A A 9A gtk

oA A oEd o O]-?% Hkg-o] A

grelzl ot Aegt 7)dd dhsl Brelz
A Fo A AFaEA A (nitric oxide) 2] B4 EE B4

Hewlo] e 2102 Hol whgAd Ak fr2]7] 9]

o] AIAE 1 k. o]} FAAHA, A 2 F Gz o]

&= OLETF # ¢} 9% #1374 (LETO) A& o] &3 4

A, tew 22X AP 2H4eE Sol& A
B FellA LETO #H Btk o4 Al =34,

Y7t gakslAl (antioxidant system)ell HIX& 4 &l

S H 2 AT ABE Bl Finof o|3hE o] A FoA

F N A (sialic acid) 9] ¥ =7t o] 25 244 ¥

of AA A WA vebsted], AlSARS Fatslrid] Ao

(scavenger) 98 4 Aks} 285 2= 42T, It

shpdee] ofaf AtstElo] FYsta WS4 Y] @72 84s)

 AEIQl ADOA (4-acetylamino-2,4-dydeoxy-D-glyco~
ero-D-galacto-octonic acid) @ ¥ate], Z&]o] &4 Aba

% (reactive oxygen species)l ]3| ’\/“E]X] L2 H

33ke 98 3l Aow Huyn 2 S o]
o|gte F o AolA A AFS _71:3%0}** 42 %}34

FheetolAl ( catalase)«] o] HTET 7 YElE

b, ol Giol o|gd #He| X7} 4skA /\Eﬁﬂ

(oxidative stress)<l %EMEAE, S olu|ghe}?,

& oob kr 1o kN dift oft = rlo pet
) nkﬂ,oﬁzm,oEHU_o,JE‘:,JZ
o 9,
_‘01-[1\“>“~ sz, {0
m{nﬁi _91_5

9,
N

i
oX,

rr

3 ot o pid

=

e

-m

A5 AI2EF B0 M7 QH20102A0] M 2 & Ehzo| %slof Hst AT

3. SOl LiEE 2|5 Bakel sl el 53

ZAHA ge T FAE B E Aol T A o)
ALl S AR Qe BE, X2 g 49 Hdd =&
w7] gt Age dFetd Bl B Ak 1k
o Fold R Fel #on S o] Alg ALY Ao
wo] Aeh. wEkA] A FH} 22 Fgo] dojud A2
TU A5 3 X2 ARE B 4ol JIdS FA
a2 oy gk A B T 54 aQlo] Hald
A A A2 e aade XEd BAR olgE
7Fede] v AAA €t 53] B SAfA Al A 2
o7} FHtE = A Soe ¢ Ui Hak Arsk A4 (oxi-
dized lipid)e 2oz s A &4 (hyper-
immunoreactive) JE}7} HHA] WA SHlA &
o Xl gt A AFel = A X A2 A A

T o e A4S Y S

o Fiof o] 3HE | e #H4 LHE]I—O\:ﬂl (oblitera-
tive endarteritis) 245 7FA 53 t1So] AlgE A
Aod SF 8 & 25 9 ME =3Pyt dojdr)”,
?‘ﬂxﬂﬁ}z] Yol ofgt Al X0 We| 22 ghA Wl

g A= vl$ ga3hy, Russell” 2 Bissada$h
Sharawy 579 977} 5 %3 It} Russell <& 15-
24139 %7

T WE S 71l 23-394 Aol gkt TH
I 4 13%E Udes i]"?-‘f*&l%c’] glo] wAE A
ofe] X5 WH AR, Ao BE oA I P
I A 71A ] v 7L UEton, ]Ei‘d Wit
Al WA Hal Tl A Hassd
g i gk Aol M e vt JHef 3]s }i
198 Uebdtia akloh wabs Russelle 22
S Al A A M e e Wste 3 54 dﬂH
3|37} o7l dthE Aol
Bissada®} Sharawy<] ATolAe 2199 G 3}
o} 201 AAS fog x5 WlE AHsgE
l, S St A BF AgoA dt Wske veht
A kot Fi gate] AgoA e TP Y A3 sHEol
FRHA oW, XM e el Faste a7/ Y
o Hl37F AT it &, Sl Sa Aol A
¢ Wt vehdr] flaiM e A2 g3 Mgt vlg]
U] B A7l 498 Aolgh= A8 Ud vt Stk 1

8*.'8‘.’
B
T ool

2o B S Ar ol
o,
29

U o]Eo] & ﬂx}oﬂd HEYA A ¢ 24 A4
7W7t ShEEA] 2 FEG 7] wiTel| 3 F7HAQ At
EEke =

| ot A HY S AT 1 A5 HEl g el
o] et 9 WS A7) E T Ao F9 WY ut
Sl 9EFE TUE AESE 2AR Y. B dart
gl tzxwo vl T gxfel glo] 2 9] gk

171



LHBHIX| BHEZES}S| ] Vol 34, No. 3, 2009

4. oA x| 2ol

r°l'

7FE2AM 2| anachoresis

AnachoresisE Pl E°| 02 Yo 2HH R/E 3
H4 (target) 9= SR = AAE Sote A=, &4
H A Ao degloprt G e YAE d8F
(transient bacteremia)®| ©lol| s|Fdct. ddHe=z A
gk AT 7HAHEA A2 WAt e Kol ZHelA
Alxto] AEH = olfre 185 Al A2 G A Fdez
HE] Alito] dFE Bl A gol ZEI S Aoz HE 9

Zo] A|u& o] o] o] anachoresisel 3l G}

Z, anachoresist € 7199 degoht 95, M4
54 B4, 95 ol EAE0] dFoE =M F
9= Zg7te dAelgt & 4 k. Ronbinson¥
Boling”& _ﬂ%kOH Ao}l A anachoresis® 3l v 9l

=, A=A F-F-(croton oil) & BAE Fee] Fotd
of 483 & O]H] I e MAE Y AE T2

oA v Eo]

il R A, G239 1 21 2 Aelel 727
A%E v
42se ol g ARl W}E a7 weoz 33
k=

A o] gFso] 7 o d mAEEC] 9% F
AR o|FgozN A2 Zoz A=, oluf FU¥
nAES] A& WEE A5 45 A2t AE5E kst
T A%E Byl vregot GekEA He o] BEE o
“474] X]‘I“ﬂ' Aop §-2lolut Alte] & glol® it o
34 A (retrograde pulpitis)dll ©1& 4 UEA] o
AW 7}‘60}74] gk, |47k ofn] v AF 4 o
uHe|g]ofel B4 o] Aol AlHe R Fe & Bl HEy]
® anachoresis 9 frAFH A¢ e A2 79 49
doz g Ui, oju X5 A} A= v 2loke] 97
TEY Y UV@E«] =4, 281 &3 i 03y 3y
T Ag g M e F WS 9l

l

)
S ARIRCS G S T 2
-
.

L8 G0d 4 e HEE el e olg

o] anachoresis2t & 4= 9

oo
o

=3
oM, o%

l

= | A
FAE X[ G5 FeelAt

k!

o

b.

on

e}

r

# 2, streptozotocin(STZ) 2.2 =g FEAZ]
G g 7|7t e A 24 T 7
2 o] 32 A7 23t Aok WA g 27de

172

2] 28 ¢ (kallikrein) 2} oFd 4t (nitrite)d] F=7F 54
8] S7ks, A5 A5l 27] DAl Yehve 1Y g
4 A2 AFglE(inducible nitric oxide synthase, iNOS)
S A= AEY 822 23547 (neutrophil) 2t
&) A| 3 (macrophage) 7} AHF”. &, o] F A7}t D4
214 A5 27] DAl 4tk A (nitric oxide, NO) AAF
= @9ohe Ao Bt 3T A& AR d
2] ¢#7 Aol myeloperoxidase (MPO)SIH®, @& %=

NGA F STZE B +3 5 30Y A3 Ao w2
MPO #A¢] 7jAlE o] u] tgey T%?(PMN leuko-
cyte) S} o) Al o] X4 A Fo] IS wa o)

A Aol #olske 95 A wi7HI A (pro-inflamma-
tory mediator) 78l kallikrein-kinin system©] &%
of JRAle FEAQl J&E e ACR HauHw Ioh,
Kallikrein-kinin system< IL-1, TNF 5 Ale]E7}Q1
< wHsY, Z2 A= (prostaglandin) oY {3
Egld (leukotriene) Z2 g 2 Aldl w7A (second
generation mediators)E #H|gT}. o] AFelA A4 Ui
Z2] A9 2l (kallikrein)®] 27] 29 $7k= B Al 1L
ol e 95 W39 2R AR, X5 A
o] 58 w3l a3 o Bolt 3FAF I
Zl (neutrophil kininogen)dl| 93 FH]® Hjti7]d
(bradykinin)& 7] g% 4] /A=A, 53] A%
W (venule) T5F= 3ot BAEH v RS 57t
k=

i o] i Y FolA] dojue F4 A 4 4
W Axe] Fad F7be WETF #F W& (leukotactic
response) = Adleta, W@ At 55 AT
= AME ﬂ%a vl it} @ STZ 98 f=2H T
o] 271(30¢ JJr @A A alkaline phosphatase
5 w43 S7ke v, el s 34
o] sttt é, ALP 9A] %533-4 27) A 459
9AE FiEshs 540 2 F AE2 gAleH, vk Ze}
A P 2% FAreHE (advanced glycation end-prod-
ucts: AGEs)e] 271 74 93F= Bol ettt ¢,
e My o) ofsf AE 9] 8740 FH|E myeloper-
oxidase(MPO)& #tek=2:(hydrogen peroxide) & &
TRTY AEEHE dodle F8 A= Aot it
(hypochlorous acid) &2 Agete 2S Zv) 5}13}32 71
T AEHE BdM MPO 3 Zelag¢le
AGEs®] A< 38t o]7lo] B 3
AANAQ] FgE G,

Gl 9@ 71ZHSTZE B +3 F 90¥ A &
&5 o] Yehte A4 49 tha W=, A7 8¢
AE Al o]2& sk HI7F A @ﬁr } vehdtt, 2
HOoF o] AFEL AFY 27| Bk g



= %
SN oft

et
r2
pr
> flo %
& oo o Mo
F &'1-4 ;o-u
o >

e
o
ol
&
oX oX

rJ
oX,
o
BN
>~
>,
_0|L
S
&
D
o
lo,
O
kr
rﬁ
b
il
3=
i [19(_‘,
r ook e
R fle o
oR ©
.
ot
>,

1o,
o
>
i,
ry

J
-2
2
:l,J
rUO
SR
A
ol
£
M

>~
_‘L_l’
|

NN

nucleatum, P micros, :L?JJ_ Streptococcus spp. 9 %
Z Wwrt B9kon, 2% Al (Eubacterium spp.)2l 2
Fol| tial 5olg primers *}9“0}04 A% OE AT
dre, T35 AF delMe HErt 3ou 44 2
Hol|A = o]Ho BuH vl gle E. infirmum®) 3% A}
o g 2% WA frel4 I B AEHAL.

d

7. Y 2Ate| 7|

rH
+
0

Yt atetE AA 9 Exd A= 9

2% J 82 199 g2l A A1 7‘337—3: e
2 DXA(dual energy X-ray absorptiometry)& ©]-&3]
A (calibration) & F=ehvt 9742 B3l & Y= (bone
mineral density) & 43¢ A% sttE9] Ht
UE(g.ecm?) e Al 2 8 5 oAl 1.53 £ 0.27,
=91 HAA 1.52 £ 0.299] #X& HSith ¢, dix
91 B2 oAAbellA 1.56 + 0.28, 7 EAlellA 1.46 +
0.235 Bo, F 25 e stz & e AR
o3t Afol= & F (AT &, setEY = 2 A 2
g diol 2A FFE BA °}LﬂrL AEEUE &
T o Al 2 @ Yot = Hre gu

nx| = i{‘iaoﬂ EH 03?7} A5 HA] "JF/HOM o o]

e

O
rm\

8. i EXfol|M o] x|=—x|ZEh Hao| M 2 37| =4

Toshiaki &' streptozotocin(STZ) 2. & A 1 3
g A A E ol &et] B Fg AFA2E
! A715 Hwetled, ] vl Yk &

z9)

Al =l
=
o AF Arelld g 2ol 2 Aew YEs

M=
A

R4 ATE 40| HT BROIO=NS H 2 § S SE0) M 47

2ot 20z Yt S 41 19 958 A4 Al A
A2 Aske] A% 9 37)7} 57}%E}L AZL A A
ok olde] AT Aol M Bl Al 18 Fe 74 Wl
A AT A2F IS oplei Ad Had] Ak
Gojrel = Aoz HuHa AR A 2 9 ot AF
Ak Wil A 8 Af 71 vAlE el dF
ol miAlE 89, A& JFE B AT T2 AR

] s,

o

M

(e

Iwama S8 Aol o1& H|o|&A YuHL 7[A
GK rats9t th 22 Wistar ratsol]l F42 Q1 2o 3P
AN 2GS B B 30% AT 9 (sucrose solution)
T

2 Aol & Fol Faata skt A5 A 1 A9 A5 =
% 279 47 Fof| 24 AHE do] 2 Ao A
A3}, AFEAE F GK ratsToll M X 2T 571 24
QA STk, A2 79 WY A7l ¢ & o2 v
Epyith, o] A= Fixef o8 fE Ay s st
A FEQ FHolA A2 F9 H3S B I F e
HolEr), olgd Ao gl AAEe] 7hed deleR <
e A AR, HEF 75 FAol ok &, Il 2™
A delgole] Bdsle Aol st %%v‘:}ff& L
T = A8 o Ade A2 79 Has s 9ot
Zolt}, &/ Z AW negative calcium balance® &
ATk, Biol| o]k A5 AEAQ A & A 2 =
aao] Fute=d Fiio] fE FHAMRE olzidt dA
A ET T delA Ao, &, G o]k FHell 9l
U] 7+47F Ael negative calcium balancet
<] Zﬂﬁ"é (turnover) < @i"]ﬂi, R

¢

b
fll

}4

% ﬂﬂ el zﬁx}g] =2 z‘ﬂ—akﬁ_ AT A]
24 ded o] Az <l t‘éiﬂ AEE OS

@)
Ao
=Y w0 B e,

Frofl A HG‘ Ooloi 3-}%%}4: AL
Aol xﬁ} 5= 2 Q). ofo B AAELS AA
Y TEAE FE93Y HdE AA uAH 2
3 vy tEo A 2 ¥ Bt FEye 9
OLETF (Otusuka Long-Evans Tokushima Fatty) ¢}
zel B A4 LETO(Long-Evans Tokushima
Otsuka rat) 9] 3t} Al 1 ti+x]el| AAQ] A5 =&
AFsta A& Ao} B A2 & 2Ho] 23 A

Ae 2 oz FAsto] T #7ke] A4 9 A2
220 AF A X A 5 G5 ¥ Aol o, A2 Ha

[¢)
o] A7] AolE vl watitH(unpublished data). 284

o

‘ér

)
S

N T

O ot 10 N i

173



LHEIA| 22 ZESIS|X]: Vol. 34, No. 3, 2009

A A% T AT tial] Al 2 F i F A th =Tl
Hl&| 2|4 X2 W Aae] A7)7F —7}0}MJ_ Figure 2), Al

ol 9% WeE Al e Aoz Bel g AL
%78 490 A% U2 DEE A7 PekE 4
A9ee & 4 Adieh old@ AnEL Freln £ 1
b A5 0 28 YEE 5, 28 N9 3 A5
2 9l 8 W] TAAARA vlH £l gohE o
oIl 93, 94 AL AT B4 715E dojmel At

1Y wkgol Hofste WY AEES R o|Fo] AdtH
01 A AT e EHH o R XG55 dolaiA] xstal 47
AR ol3tE7] Wl Ao AW 4 vt ek 2%
ﬂ% 27 A EAA R Yehe S5 89 FAR
Qlall 7ol dojupd ¢ 9 A 2ek 79 220
o] HA gFE o] A5 ke Aol F
AEY 229 250l AstE o] F7HA< 24 T
o that W] B X AstE S ASAIZ7] W2l e
2 Holt},

o Bk} HEof ﬁ%} 7kt Sle Al 2

=21
3 Pk A5 A2 Yo el Agd AT Ads
02 458 F 9o el Yohng FADIS o ;

Al 2 Y oA Yehd= A9 gl S #
) 010}&1 HrlHo=z A 23

=3 %‘”(atheromatous dep081t o] dojy
t—“%"] FAHA ol wAESe] ezt o

X At &2 7% "ol Ay Wt
°°ﬂ J)foqo}t e MEE] I/ o]Fo| ApdEo], A4
o 7FiA = A AFde A ol A k37| T
ot} w3t Aotd R EeMel A dHe] EAQ S &+
3H(collateral circulation)®] HFA= °]5H HdE 25

AR50l AstEol L] FAo e ukﬂ 26 A
312 U S Agha7)7] Wo|th web A 2 8 FeE 7}

A @A) £BAR A ABeAle Frel 24 G4 A

s Ao 240 A2 A2o] A RS A A

A7F 2asi, 5l 7L°§ 2719 A¢ HES S &
FAQl kAl protocolS EHshe A7 2o Hog
At

Mg

Figure 2. Histopathological analysis of block specimens including mandibular first molars and periapical bone. In the OLEFT

(A, Type 2 DM rat) group, there were lots of inflammatory cells such like macrophages, lymphocytes, and plasma cells in the

large periapical lesion of the mesio-buccal roots (A). In the LETO (B, DM-resistant rat) group, there was relatively small

apical lesion with inflammatory cells and apoptotic bodies(x 100, unpublished data).
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