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Evaluation of Exfoliative Cytology of Buccal Epithelium in Diabetic Patients
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Introduction: Diabetes mellitus is a complex disease that results in severe metabolic disorders. Recently; great advances about
diagnostic criteria of diabetes have occurred. The aim of the present study was cytomorphometric and microscopic analysis of buccal
epithelium in diabetic patients in order to find a new procedure for diagnosis.

Materials & Methods: In this cohort study, buccal epithelial smear of 12 patients with type I diabetes, 12 patients with type II
diabetes, and 24 normal subjects as a control were taken. Papaniculao technique was used for staining the samples and the nuclear
and Cytoplasmic area were measured by counting point method. Cytoplasmic / nuclear ratio was calculated. -test was used for
statistical analysis through SPSS;;.

Results: The epithelial cells of diabetic patients showed binucleation and karyorrhexis. The nuclear and cytoplasmic area as well as
cytoplasmic/ nuclear ratio were significantly lower in diabetic patients compared to healthy controls (P<0.05).

Conclusion: Diabetes mellitus can produce some alterations in oral epithelial cells. Although these changes are not specific in
diabetes, they can be used in diagnosis of this disease.

Key words: Cytomorphometry, cytology, exfoliative, diabetes mellitus, oral epithelium.

# Corresponding Author: vahedi_MD @yahoo.com

J Mash Dent Sch 2009; 33(1): 47-52.

oS>

L2 )lro puatd 390 13 opo SLB b pubiy 1] S o0 3Ll (i S galio CHYWIST oaS ol (g Bimy (5 kow (S8 Cobid Sdoddio
Q099 )09k 9 SegSmwg Sw Ologuas 55k I Cald g )low padudd GLSel (ow) onl j Bud Gl 0 Gl Cobd (parduli

g2 45 bl podi (ol (s glw
38 VE 9 I £g Culyd Wi jlowr VY 9 T £95 Calyd &2 Yoo jlow VY aigs' bloeo 1 0l angd (sl ypomsl 905" aslllae ()3 1l (g 5 g 3190
99 31 03! L aodly g Camang g dlansds Corrg 4335 031kl B igas (5ol 3 (5132 YoSlly (g, b (5591 o LS lgie & v
oLzl t ygmo3l 9 (il smsg b SPSS 1381 0,5 oS dy L 8315 Jdoxi 193 )5 dawlins Iy gianwd i diaand Cwmnsd g i (5 545" 231051 Counting point

Carmuwrg § b oty 315 Wi Karyorrhexis 63,13 55 g Binucleation I JISil «csls am Yoo 31,81 JWE o) s Jobw 2l &L
(P<+/+0) 39 Il 31,381 51 530S (513 (no yob Tl 9 T 95 41 Yo (ol slows > Ahuasd s Pl o Corang Commnd 9 oWy s

Lt s s (8 siagh sgagivns (oot t drnsss o gl Syl 4igF bloso U ol 510 Uohas 33 1o 157 0 (53 > 105 05 4
D55 143 03] 3590 (5 slow (pl (AT 3 WilgT 0 Sy (oo sl Lol il sod (g lewr (i R Ol gt (] 4SSyl D9 g

(3 ol (2 (S5 Cali3 o5 WgunST (59w (S yiogd 505k SIS S 031

FY-0Y 1\ o ladii / ¥Y 6,590 VAN Jleu [ aguiio (oSudi judlada susidinly ddae

SAINIAYAITE CAN-AYOFYA. (o sl (5 low 09,5 (00 0 Sy (59179 oot d Dl Hlads c(yloo un)éi J95umo Ago #
E-mail: vahedi_MD @yahoo.com




(L 5 Gtaallle Lo jdeam ;S75)

e G sk 65 s 55V 52uST| e < £A

As g Culs 4l Al 0 -V 4, L g Jle 20 N0
LS AW PN U Y JNE RPN S SRTPRCI
SLn bl Gk s Jle 82 10 1 g6 obs sl 5
151 53 4y 5SS 1 6 gon 5 LU O 15 0t Lo
s FBS=\Y020) mg/dl iemd 5 4y (o 5 Sl 09 5
s FBS = A\ xVv/\ mg/idl 5 HbA, = /4+7/Y/¥
el 32 s Gad s S od HDA =/ V270 /Y
5 s 5 LS sl el eail sl slas el
MRS SUSPCHIPRTREAS

P At 53 65 5 Dbl S g addllas cpl s
Cordy 9 (Seby a5, g e gy p S 1B elad
Sl gt 45 dms £ 9 gl Al iy D
5 S )b sl i e ol SG S s
AS (g3l Bl s 3 g 0 S5 01 55 O3 AB e
s G55 oS o 65 p JSI OKm O pas Al
o (Sl 4SS 2
s 51 I 555058500 5 S5 T 6 5T
S 51 sl 5 S aslnls) dsl 5l e Lud Bl

ULl 4 4 o o dils et

Olas blsus 1zl (5 1S & 303 ol 511 eyt 3538 3 )
IR TAPE RPN SR I PR S P
Me:‘bwr)jyib.em‘k JL}J@‘&UJ%}
o $3E Pl S b Wl e S 6 S bl
(Cytobrush, wﬁ-§—:c‘ﬂ DS L s Ay S
Sl 4 g0 blSw 59, » Healthcare Co, Ltd. China)
Jime K5 g s sl oYl 4 5 3 5 (6500 e
oy s Lgl 05 St 5 3 5 dloB b 4 03 .S
g oS 5 oL (Pathofix) (8L edss Cobi (6 el
b el (S IR0 g5l a5 Oyl 5528 5 b
g A i Jlen a by U oY 2 g, g KA
by b dse ol Jl=l glalles 51 g8 g ) slate
b oY S (s G ged gl 3l g AE (os] pe 35 S
p oo oKty (S5 0aSils a5l oKl
YiSELL sl S5 By b g Jie Olher (Ko

Jolw ¥4 (S 0 58 90 g g 2 ()2 HAS (550l S

PRV

S el Sl mls gl ol 5 S g b
e e 53 NS 5 055 S age Sl OF anasets
VAl o s 5 o

PR PP PN IPRE JORCI E P PR JOR I
N p Gy g a5 15 e S o 4 e YL
23 B amhen Y6 51 iy e Jl 53 Tss S e
S Gl )3 il g dter Sl 4 Wi Ol el
V=¥ s el Jlo o3 dgb s Cond onl 355 o St
Ml I

o g JLw YO L i g il SHAVIY Ol ) 5
Sl o N (s b ol 1 B O 52 L
et 51 OS5 015 5l O Lasels 5 cobs Tazea
Al g e QS OIS aS | sl Hls, 45 oYL
Lo 5 5 g D i ol 5,50 3 1) 355 Oyl
oL8T O as J S Sl 5 Oluis 5 Slas cudle

s G odund Olad gaby oladlae ®

les
s o S O 53 Slas sl Syl 5
2 s BB e iy s gle Jl s Vsl
O3 55 o3Ikl 5 ogdhe Calis (padeds slaslas s
oo 3 ekl o 8l 4K gl ol 48 5 ) g0 Ol e
3 ol S5 S Ol @ Olas bl (g5 o) g
R RE WA TR SCRPE K S PR VISR,
blowe ulal Ol,mis &S 5 (05 ob551 5 swip God
TR RS | ) FFSRUSIERES SRR
3 55 9aS (659 g

L igy g 9ge

VW els 4S5 8A (S b oS adlae ol s
St 2,5 VY 505V 530 0) T g8 cabis 4 M Hley
2Pl s BT 5 (O5A 53,2 8) T g s cals 4w
Wb 03 53 Il s 50T 5 (030 530D daldop 8
039 pus b B |5 s 3,90 392 (03V 55,0 0) Y
V=V A, B L s JL V- T e cals Olen (o

I C‘,_a (.',_'lgb b‘)\-@ﬁ&n oa‘g.bujg:,.:lgb 4.3)&.23‘ Jl



i‘l>

Vool /¥ 055/ WA Lo/ g (S 331065 0dSCals dles

Karyorrhexis y Binucleation 3| JIC31 acallas ol 5
) ) A adalis Cabs & Youm 3131 slo Jsbu s
3= 93 2 am N Ohlem 53 2l sla Jghur fpioman
o s34 4 I s 55 AS 58,0 b g5 51 s
o= @l A el e Jobe o i b o s
("“-’V“"ﬁi};““' Ctm 9 At St g &S 313 OLES andllas
o M Ol 53 4t & Dl Sl Sty S
25 ol ol g3 Wl 33151 2SI T g 6 ubis
dodr) (P<2/20) 55 13 (fme (5506l 5 51 5 S palis
Y 5¥
OLSTT o T g ol 4 Mt Oljlo amalin i o
ol I g cubis & Maw Olslay 55 4t Caawy &S 505
@bl 5 51 gl 45 ASL W I g5 <2k Sl
93 53 ey o Sy G (Jg (PN 5 ol g
Sl (ime gl (g5l 1 5 ls O ley 316y S
IS jaseios OLL s 5 (8 Jgds) (P=4/YY) Ul sdalin
ol 4 Nae Ololo 53 40wt 4 @Dy gl Cod gl &S

(P=2/0YV) 55 s amn s5bl s SITT 51 g

oliil b 5 ks Sl e 290 b 5 (6l S b
<—| Stereological 5y, Ko 45 Counting point by, 3
ot b s Vs B s ol o 9 ATed oy
At el Som L oY e S S 0 e
345 o e W e Jhe 6 5 5 ol Ol i
gedalie 5l & ot (5,8 P Swy K baw g LagY
5o et o S 5 eSS 25U e
SRl 5 eslial b O Jeboss 5 4525 (OB (g, &
A Lol r-Student (5Ll s 5 VY Sl ps b SPSS
A3 0=2700 (55ls e mhaw aalllas ol )3 romes
A a

Tyl

Sl gz 4S 315 JLE bl andlae gla o3ls )
s1ps Cals 4 M Olilen w5 i Jold K315 503
S8 Ol o 5 395 Ml oy S o Pl 513151 gl T
Sl gt oy 5 ) Al 5 slen slp 0 5 S
Rl e Ao |l S e g5 90 g 9 S5 S 4 5
(Y Jgu)

Pl 3 LTE T g5 ol 4 oo Oljlewy i 5 G 4l 1) J g

Y s I g5 oabs Voasls Lgsabs S 3 405 Sl guat
P-value P-value
(n=\Y) (n=\Y) (n=\Y) (n=\Y)
P=v/xy 08/ ALV/YY oVYYEVY A P=v/vy YY/avte/o YE/AVEV/A (JW) o
0 (¢\/V) £ (YY) N (0e/0) L XEAYAD) sldas (Ao ys) >
P=+/0 P=+/A ) 7 o
V(oA/Y) A VYY) M (00/0) v (0A/Y) slass (g 3) O
Pl sl LT g Oken )3 68 blos gl J ks S 055 5 90 s ot goa alie 1 ¥ J gdom
(n=VY) swals (=\Y) Tg ol S 55 90 g Sl g
P-value _ P
oSl e S5l oSl e S5l !
P<e/eny Y/ay¥te/eo Y/ete/vy (L& 31ua3) ok Corn g
P<e/ony ay/¥t/\ o0 RCVAN R RVAN (L& slaws) o s o
P=v/\A YY/¢ALN /0 Yo/vetv/ay

wq‘.ﬂ)&%_,;,ﬂw}cﬁ,.;




(L 5 Gtaallle Lo jdeam ;S75)

e sl dshe (5 s 55N 58S () < 0.

e s L TT 5 Ol 5 655 Blovs (sl J g S n s g0 i Sl g gllin 1 ¥ J gk

(n=\Y) sals (n=\Y)II g8 b
Froalue T St s S s Shosat
P<i/ony Y/AAL /04 Y/VVE A (& 51aad) aied Corn
P<a/eny /AN Yo o/ /g (B 31483) ey g oty
P<e/eny Yy/oNEN /Y \\ZArsYA% Gt by oy g Sty o
I 5T g5 Olle 55 455 bloes gl Jsh K a5 50 i Slons gt asli 1 & J g

M=ANII ¢ 5 <ab> M=AT § 4 <ab>
Frvalue St s Dl St s Ol S Syt
P<e/ony Y/VVWE N ¥/ENE /Y (L& slaad) dtwdr Connn g
P=+/vy Ro/vEVN e pAYA\ == EYAl (B 31403) ey g Con 5
P=+/+¥y \\ZaesVi' Yo/vety/ay Gt &y oy s Corny o

Culbs & S ol 3l gle Jbw 5 Karyorrhexis 5 Binucleation @\ , geas

=on S ) s sk Ogmlads 595 b D)8
Os—ro98 b j 53 ai aS odd oals OIS g ol 0l
s o0 falS 1, W a) sl Jbe e Sdlad o g
o W Sl gm )2 e o 5 S35 S Sl
P 45 2 OAS SV b sl el Kas g gl 5 g0
M5l SIS Sk O gol iy 285 5
I Flas gla Sl O gl is] S 4 )s Lilg (0 ol
Oyt ol 53 o plosil (gla (g © aas 5 8h o
DL 1) o pLS o aals (g O gl 3531 S K5y 53 5 b
2 Ol an e Jobe s Ky 5o 5B ol s
o) 93 S LS 0o li ol 05231 S 12 gl J b sl

55 0l bl Ol is 5 8 cmls o BLS)

4 S 15 sz 30 b DL o Sl
gard 755 S Oluld g i Ky 53 b Jold 5 ol
bl p o ol Vool Bl iy 55 ke sladl b
Swger S 5o Jghe bdod G e S B g Slas
Sl F1 s Jske Jals js 5 sk 4 a5 5s0 0 Bis
S JLS 355 (e () J &S 056 S (0 Ol )
le?ksja La Og)90 a5 3,0 Jlz>l 5 Conl odoen
s Shes SO Hlw gen i Jg aBL adls A Cled

,;‘u_a;sugum,;m\eww;}mw,;w



o\>

Vool /¥ 055/ WA Lo/ g (S 331065 0dSCals dles

-G T LG P R ORI CO P |
Comr Cdlad Lol 55 5 U ) lgd ke O el 25
313 il aallan 53 g cnl 51 Vs sd s sdalie
Sl LKen 5 Freitas . Lues Bl aalllas 3 5 o, &K
bl oS (S o3l (sl S 48 i S slgidey
D) V—“WW S g (et Cany o 51 ool 2l )L
S5 g Lo el S D g 4 d o
ORI Olas O o8 355 paeds gl 1) 45U sanS]
Slanil |56 5 e (s Lo KK ol S [z e

00 s,

s Alberti aadlas ;3 S 26 55 5 90 g (glp 4Bl
S Ay (Sl el 53 Sy g oo Dl b N1 e
S 95,5 At LT g cabis 4 s Ollesy ool
oy s 315 DL |y &irs oy 3 adly il
S 5 31 0L ) (st 5 Jo (LT ki oDy s
3l A ol a4 s Oljleny 53 4t 4 Dy g
LS ol s oS s Vs g zeSUrVE JL
w;ﬂljjlu_&lsba._agr_.ogwg.,q
3 3l Sl S S ol il (o sy e
SN 5 LU L g Ole 4 by o Dl pas s Syl
ASL (S eIl o, o

S5 Ao

ol 45 315 UL ol andlas gbs adly S ol
Il (ol gl 53 (asete Ol i Wl 5 (0 ol
s i ml 4Ky 3gm s LS sl JISL bl
Ass 53 edyl 53 el Sen Ll Bl oo (55l 2!
plesil bz 3, 15 sslizal 350 (5ley ol (acies
L 22,5 o ol 555 b dsed ) el Dlalllas
8L Cws (65 el O a4 Ol g WL

S99 g S

oo Cmglas s sme g g3l Cmlex Sl b gu
S p ke oBils (Kol Slides S e 5 a3

..::Jf P S (G oyl rl:ul 5 Olden

2% o=l S sla Jghw sl 87 J- 55 98 (0 Olewy
ol Al e GRIE DS 0y S L anslie o JSL bl
Cglan sl Co u sdas VLIS Cl S b adly
o i it 28 53 U af s ke Ol Sl S
MVasl s abes 31 aste Bl 5 JUSs & Olas

okt s Sls sl e 555 ok ploml Slallas
Ol fd g g Sy 53 pateta a8 S OLS T law 5
S 3,8 Lasioa 5 ols DL 1, Olas bl s b Jke
AL e Gl md 5 53 Gl B Sl p sk !
RS I

G903 by O S s e o 48 (gl aalllas o
Cod s oS Cales sl 3L 5P Sl seer Ol
P Dl g Al plowil o B0 )3 (SIS LS
Moy @l a8 g

Caldeira Jamw ¢ ol €\_>.d| S s g S0 ol byl
by s N sl B 5o Olas bl ek o (53,5
ol adlan s Visls 0L 1, Glas pads g (B 5T
Cmls 4 s Ollew 53 D o Sy 9 ALt Cons
4 M Olslasy 53 p s (gl (Bo T cplpl o aBl Sl
23 R 5 ke e el 51 S0 Nlg e ol
Tl iy ot aalllae ol 53 Bl s gl slss
3 sl s dy (5la ramel 53 A 55850 b slad s
Sy g edmas LIS oS Sl sy Culbs 4 M Ol lew
g Olyles opl Slas bl s sl Ol

Srsvas 30T 5,4 55 Anuradha 45 gl anlllas s
Slp gl sl plogt 4 31 et i Jlo s sl Jshe
S 5 oy o ad 5101 53 i g e b oS
) ad 5 edd o g (sla g )3 a4 @y g
AINPIRWTS

sl slm 0 8 51 2 andllas ol s 4SSl 1 Ll
Aalod sl 0g 5 plad b i 5 o 5 5 alis 4 M
Sl F (03 i g (e KD g 0 AS (5l Olaor S5 550
S bl ;3.0 8 Cgun F dslie il S Olgs w




(O,Ker 5 st Lo ydeam 575) o S s (65 5) e 5N 518 oy < oy

&b

1. Little JW, Falace DA, Miller CS, Rhodus NL. Dental management of the medically compromised patients. 7" ed.
St. Louis: Mosby Elsevier, 2008: P. 212-36.

2. Alberti S, Spadella CT, Francischone TR, Assis GF, Cestari TM, Taveira LA. Exfoliative cytology of the oral mucosa in
type 1I diabetic patients: Morphology and cytomorphometry. J Oral Pathol Med 2003; 32(9): 538-43.

3. Jajarm HH, Mohtasham N, Rangiani A. Evaluation of oral mucosa epithelium in type II diabetic patients by an
exfoliative cytology method. J Oral Sci 2008; 50(3): 335-40.

4. Ship JA. Diabetes and oral health: An overview. ] Am Dent Assoc 2003; 134 Spec No: 4S-10S.

5. Chavez EM, Borrell LN, Taylor GW, Ship JA. A longitudinal analysis of salivary flow in control subjects and older
adults with type 2 diabetes. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2001; 91(2): 166-73.

6. Brunotto M, Zarate AM, Cismondi A, Ferniandez Mdel C, Noher de Halac RI. Valuation of exfoliative cytology as
prediction factor in oral mucosa lesions. Med Oral Patol Oral Cir Bucal 2005 1; 10 Suppl 2: E92-102.

7. Gavin JR, Alberti KGM, Davidson MB, Defronzo RA, Drash A, Gabbe SG. Report of the expert committee on the
diagnosis and classification of diabetes mellitus. Diabetes Care 2002; 25: 55-519.

8. Mayhew TM. The new stereological methods for interpreting functional morphology from slices of cells and organs. Exp
Physiol 1991; 76(5): 639-65.

9. Caldeira EJ, Garcia PJ, Minatel E, Camillia JA, Cagnon VHA. Morphometric analysis and ultrastructure of the
epithelium of the oral mucosa in diabetic autoimmune nod mice. Braz J Morphol Sci 2004; 21(4): 197-205.

10. Hamilton Al, Blackwood HIJ. Insulin deficiency and cell proliferation in oral mucosal epithelium of the rat. ] Anat 1977;
124(3): 757-63.

11. Zimmermann ER, Zimmermann AL. Effects of race, age, smoking habits, oral and systemic disease on oral exfoliative
cytology. J Dent Res 1965; 44: 627-31.

12. Mori S, Sato T, Hara T, Shirai H, Maruo Y, Minagi S. The effect of diabetes mellitus on histopathological changes in
the denture-supporting tissues under continuous mechanical pressure in rat. J Oral Rehabil 1999; 26(1): 80-90.

13. Anuradha A, Sivapathasundharam B. Image analysis of normal exfoliated gingival cells. Indian J Dent Res 2007; 18(2):
63-6.

14. Orellana-Bustos Al, Espinosa-Santander IL, Franco-Martines E, Lobos-James-Freyere N, Ortega-Pinto AV. Evaluation
of keratinization and AgNORs count in exfoloiative cytology of normal oral mucosa from smokers and non-smokers. Med
Oral 2004; 9(3): 197-203.

15. Freitas MD, Garsia A, Crespo A, Martins JL, Rey JM. Application of exfoliative cytology in the diagnosis of oral
cancer. Med Oral 2004; 9: 355-61.



