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Background: Periodontal inflammatory disease is one of the most common chronic inflammatory diseases that can affect
individuals of any age. The results of some studies have shown that both type 1 (TIDM) and type 2 diabetes may be
associated with an increased risk of periodontal inflammation. Inflammatory status and vitamin D deficiency create a
suitable environment for the progression of chronic diseases such as diabetes and periodontitis in children. T his study aimed
to investigate the association between vitamin D levels and gingivitis in children with TIDM.

Methods: This case-control study was conducted in the city of llam to examine the association between 25-
hydroxyvitamin D (25(OH) D) levels and gingivitis in 148 children with TIDM. The part apants were randomly selected
from children aged 6 - 12 years. Participants were classified into two groups, (healthy and T1DM ), based on the presence
of gingivitis. Fasting blood sugar, calcium, and serum 25(OH) D levels were assessed in this study.

Results: The results of the Mann-Whitney showed that 25(OH) D levels were significantly lower in the group with
gingivitis (20/72+12/77) compared to the group without gingivitis (29/57+£10/72) (p<0.05). In addition, there was no
statistically significant difference in the level of 25(OH) D according to gender between the group with gingivitis and the
group without gingivitis. Also, the results of the chi-square test showed that there was no significant difference between
the two groups with gingivitis and those without gingivitis in terms of gender(p=0.67) and age(p=0.37) distribution.
Conclusion: Theresults of this study showed that vitamin D deficiency is an effective factor in gingivitis in children with
T1DM. Timely monitoring of the vitamin D leved in patients with gingivitis is essential.

Keywords: Diabetes, Gingivitis, Vitamin D, Children

*Corresponding Author: dr.faribaabdal@yahoo.com

> Please cite this paper as: Abdal K, Shafiei E, Akbaribazm M, Alizadeh E, Laleh A, Naseri L.The relationship
between vitamin D levels and gingivitis in children withtype 1 diabetes. J Mashhad Dent Sch 2024, 48(2):597-608.

» DOI: 10.22038/jmds.2024.24266

Copyright © 2024 Mashhad University of Medical Sciences. This work is licensed under a Creative Commons Attribution -Noncommercial
BY NC 4.0 International License https://creativecommons.org/licenses/by-nc/4.0/deed.en



https://jmds.mums.ac.ir/article_24266.html
https://creativecommons.org/licenses/by-nc/4.0/deed.en

<

Y e)u/il\ ejj:/\f,"' Jb/%é&ﬁ‘x: IRCSHE Al.‘au

) &89 s G110 HUTO5S ,5 &F lgilt D uolisg xdaw LU

*15 20U W ¥ oo 3T 0¥ 031 o plat (33 (5 351 cuino i pladt | It A
el L] @l S pole olStilso,) il bl gl i lass iy Elinios dnwss oy
ol ! ] 3] S5y poke oSS S sl T (s o (il Ui 3 damngi ol
Ol (685 (g8 (S pole ouSAils (Sl aly pole 09 ST
Ol ! ol S5, e S S50 5,57

VX /oY /Y5 15 s g6 -V FoY /o5 /1 eallio &1 f g 46

oNS>

S e (s g 21y 53,8y Wlgi o0 & Cal (poje el (Sl gylom (S @D 5T (S JUingr 2l (s low S0
Cuandg iy b po il el (5lon Samy b 155 (o0 ¥ 9 (TIDM) ) Caled o 93 2 o5 Conl 031> (s Olallhae (5 s g U
-y9lion 3929 & JUbT 4> Caizg: 9 Culid Jho (030 G g)lowt Cdpubey gl 1) owlio baume S D (omslizg 3905 9 (2ol
w0 ol TIDM & e (5355 55 4 QLA L D (pueliag o ot LI )1 (o) 2 By po s ganlllae

(25(0H)D) D by (omS'gyied YO o bLo 1 iy yoliiods & 099 bl 3,90 anlllae 5 gy ) 3B g5 99190
A5 TIDM g oJlw 5g)S 93 a1 31,81 yaliie cnl (512 -08,5 @lol @)y 45 TIDM & Wise S355° VFA (592 & Ll o
M5 U5 oy 25(OH)D ehans g owmelS il (yg3 8 anlllae (3 )3 i syl ) Slpgll oyl

89,5 51 yoS (5 Isbae yob & (20/72£12/77 ng/ml) & Gledl (g1,15 89,5 ;5 ¢ 25(0H)D & 31> i anlllae g s sDABL
29,5 9 48 Ll (61,13 09,5 w owis coms 3 25(OH)D daws ogMlay .(p<0.05) (29/57+10/72 ng/ml)sg ) Sl 3L
23U g a8 Ll 51,15 09,5 93 o 45 B> HUES gl SIS 95T S med Ll (g, Ialine (g Lol gl ) Ll 8L
(p>0.05).cudils 3929 (5,15 s20 SWA (p=0.350) oy g (p=0.673) i 22397 i) &I L

TIDM & Mo o555 ;5 4 el (5392 YU 3 Hgo Jale Sy D alizg 39005 313 (o0 i aslllan ! g5 3 3o A
Sl (5908 S0l dl) QAN gly1s QNS amalpo 45 (elisg ol g &Bgow il MLy (o0

JUL! D (ol g ) Cledl culys S guls Qlods

DAV=F A Yo lad / LA 0,95/ VE0 ¥ Il / dgie (3530005 0aKils dlons

Aol
Aoy WAL s Yo Jl ps Jla Ve B Yo sl sl s cubs )M&uj\};ﬁ;}ﬂé)uﬁw;@u e ol
A s Vsl b a5 S bl (oS sl

LJ'L‘ Cj:.\.:t Sl a.l:.w) Ejl;. @ YoYe JL«-N BL) aS LQ\MJUGA

Yoro Jlo banslie joly (gh,n YO 058l aS il oy

T Il b oS S ol i (et ad_s OLES

D22l o s culs 4 01l s a8 O VY 0
ks g5 sl Ol 51U el s el gluaibs G

Sl cls Olgeas uomen) ol 058 55 by K5

3 Cwdon g Ao s VO L ol YoV E Jle s Ol 5o (solew
LYY 51 ey e b g lew u‘lt}""”‘sﬁ”’f 033 S

S IS Gillae 01l 5 Pty Osdee £ @ Ok
LS)L“’:f C}?& ] b-/\:-\ﬂ) g.ﬂ)L?: “ A\ JLw BL &S axdllas



(O, 5 JIs! aowas-)

A bz olen e 0A3 553 55 Ll oS s
by labaly by opl 5w Bl 5 o2
QAN 3 s 35
6L 2 edS e Cxs s s s 55 s
Ll o Jske ol sl gladSse 5 5
M5 a e 5 S B el 05t SIS
AGEs(Advanced s iy 058 Ll OV same
O3S o AGE 355 . Glycation End Products)
OIS CBl ralS Lol 5 &S o bl ablize Jlail
5 B S L Pl el by st e
Cobis oS SWltl o5l o 005 pldl 5o Cins psing
sy e g R 4 Bl Jeld o)l p58a g
B p 3o 52 ot 5 S Ak gn a5 ] sl
s el i 2l 6 5 s sl il s S 5l s
2 kil VG b B30 s el JLe Y (VL s
oA den by e L Vel i &S (g0l
A iy s ol TV sl e S JWs g
Ol Js ol i Sals sl 3153 4 Ol 5 Js g
sl T L Sl a8 5s o SIS 5 SO
IS glasals WJBss slagoben L by LU
Sl 4 gt Ol ity s JES LG el
il ezl e alsel il e Lls 1 Jlssg
BLl A3 Dbl ol i 5 b s D3 s
5 (25(0OH)D) D (sl s (S 550 YO bty g 3 50aS
Sobew 5 ks Jae kil Ol 1 ol Al
Ssp 2 Slg e (2BOH)D) D wlus o5 S
AONFKB Lials b b e el slassla
s3lacisise 5 TNF-A 0k sles ool esdle 75,108
el Lo el opl SKaS L by Olley
Lablie st ol 31 25(0H)D a5 Wlesls 0Lz clallas
ayls Oy o, s 51 Ol 5 Olas slas ey
s L e gl T s ol s 4 Lo
kil I e gdalid YOA Jl s 0K
3t Ol oleys s ol b caeal 5 25(0H)D

5 Bdes o (T2DM) Y655 cilis 5 Gy atlis 3
o3l OLis Slallae 5 s s i e sdalie OVLS 5
L &l e (T2DM 5 TIDM) by s 53 58 45 ol
oo S TIDM TVl a5 e Ol (6l S
5o,y (e il Lalge o sy S sl
shimzal &5 g3l 31 53 5 Kyl is Ol g5 5> elerx!
©sgi e Solom 53 Sl Ll S5
bodsgy olen on BLL1 & bisye Sl
Moo Ohlew 53 i pomnalS ula 5 bz (PD) s gy
350 53 Dbl WSe ol sl 5,18 T2DM o
oy ol o3 Ml LS Bl TIDM s Caings
¢35 TIDM 4 3s Ol g 5 48 Wlesls 0L L3 Dolallae
alie o bl sl al @ s o s Ol 5 5L
Caslie ol e b 3L s S gl Jols pde s
ot emtnd 5 ad Rals i pde 4l Subs 4 Dae 53
das 30 pl 5 | Js g (Solen 3 i 5 dna s
(UU..L'S
S s slen (Fmle 51 (S o s el 6 oley
Cle S Mae s 58 5515 (635 8 Ll oS Tl a0
s aS el b s b sl s 8L g ] Sl sl
Gl o Ol Tl s Olas s adb
WVosls S5 il Julse 5 cous &5 ol sle s
sk Saeal 51 ese Glaoben 4 Sl b L5
098 05 Cungp 5 UM (Shes 15 e« Sls) 55
il Vo Sy Lol 3l Olpeay o8 51351 S 58
S o) il Lelse Vil mly Sl g e
Sy Olpeas SAES S 5 Ob ol s L3
omeeen (7 Kledd yasiie 4 Olgdlsll gl e, sSB
oo ol ile Sats slaglen L kil 5 o 4 Ll

Pl

Sl ods yeseie e adl o Sds o
eJ.\::wﬂJ.uv T1DM MJLG M d‘}-«ﬁb C,.:'I.v)ﬁj._v_

Ge) . |
R

Ll oledl 2l gt Sl 5l 5 ronas
Q:M?,-l{ww)s T1DM A{WQAQU\?}J}QSJ)S)J

u.a;';.i.c f.;:.’ oldlas Q‘l‘)‘f 033’\9 .(\-\JW)J\.}J\J olEs {JL«




e

Y a,L«i/iA AJ}A/\i"‘ JL-'/W;;Q;;;-"-’“ RCSHE Ado.u

St 03,5 55 ol st sdBail) ol sl pod il
bad Candg g Slas Sl A und (Solew J 25 5
Gt aatli 5 (PD) ) 5 e SO sl Sl eslind
s sl (B 5 Chandra (MGI) sai-Ss!
il slalae el TIDM waallae ol
A pe S AE o YoV Jle (S sl
e celu A Blas 5 ,\,U:.;w;ﬂpfgf Y sle
s Olag ey 53 D3 Laesls el amn ™03 550
Shas Olgeas slel ol 5 S sdzme 035051 & 5L 5 3
A5 Ol i
S, Sl ey 5l el slaesls s gl
S s R e eslial (blaal ) Ao s
el 5l 5 e (Kl il S a3 (gla pasLs
o3zl Sl Ol anls 5 5lae O puil ol SuiST
L Conar Gl Sy o 5 S )3 e S
S g oS sl cmle slaslged 5 gl
PR ol Sl i g anlllae Lo Ol il 4
Il (o Dld p ) p g 4 A eslin
ekl b fagh (oS slapiie Al 55 A
B A 53 e A g 5t DG el Dy S s0d oS
SRSl dmlin 5l K3 S s b 55 51 &S
O o Ao (51 5 it Oga3l 51 ¢ Jiie amal 53
o3lizwl (ANOVA) 4 by uibyly 6T 5105,5 53 3
S i 93t (ot (o) Sl impen A
Jloj g 53 o o3l g gy (Siad b
0303 abazr 31 a0 3051 S 70l 54U dslus 31 o i 03 g5
P! Fooad iy 5 pdls IEs S 5 SRy
on Sl p Pl GRS 53 g)lsbas e S es iz
Slp g b 5 B Aoy 0 bas i sl
03l Y4 a5uns SPSS ,f53lp 5 5 classls oot gy s
S v 53 (Ul sl wls as
Sy 3 alus glhawlis gl Ll plxl )5 0

S b OLKes sWang cpsmes Vs S L) cols
LU, 25(0H)D 558 45 58 0o Y14 Jle 5 anlllas
o BLS ) ) 0 kS e 5 3505 T2DCP L (ke , 5
dsea bl dbjns ILFIB 5k 5 FBG (nlp ol
w8 S i 55 T2DCP wond &6 iy (5l pge b Jalse
<r.)‘-uj—*j
530S 5 Sl Ly Sl @ s Lol
Sl S iy lp bl ks S 25(0H)D
s N5l sy JUbl s sg 5 ik 2 age
daly s p a Sladdlae 55 058U Sl i b e
i sy a3 S35 53 4 Ol 25(OH)D <
CJM O BLl ey Sdal ol sadllee o
5 ploni | TIDM 4 Yes 0183355 53 4 Ll L 25(0H)D

W Gigy 99lge

o o3 el o) 50 addlae S g
e 05555 53 Cldl s25(0H)D el 5 elans LLS |
Sl Sl o stes L (Sialas 5l ey S 55 TIDM &
Jobdasdlas ;50 sl 05 3.3 8 el ) g 50 s
55 a3l ke ol gl s dle VY B0 ,S oS
S LA (g lumamts Ol mils 51 len 5 WJlwos S
ol 5 B addles cpl 35l oS webicals, Js 5l e
el (S psle oS0 B axaS Lo 55 Lhasbiculs
&S ol o s sl s il 530238 15 s e
5 eo5 Sl SLIS adllan 53 S5 L5 e | 0S
Sl Sleys sy 556
034 5 TIDM & s Olley Jolis aalllass ) g (slao s 5
254 Sl 5 TIDM o s Olley 5 48 Ll

Ollas b i 5 o (Slo it 5 51 J 28005 S Oyl
chv (i e A Sleoleas & Ol Ll
S a8 ol o S s Ses o 25(0H)D
Sole U laesls pl ey alols Sl

O Olbl glacsl olgdl aseis glalas
5 el s ea8T 1448 Jl slajlas ol



(O, 5 JIs! aowas-)

0 hsp e ilp edhe AR szme D305l 4
bl 5 55 K 5slas STl g godils Jaw 55 O jlow
(o oS ST Eald; oS 5l S plol Lol
o (ng/ml) 25(OH)D 5 (mg/dl) S’”’ls e o
ol fShix 45 43 5 Cf Cad S S 5o (Kan

ey ole T\ Laoals O‘l‘ ol JL‘}

P ™)

TIDM & Moo s VY G S5 65 VEA andllas ol 43
Sl hols Lol 31 A VE aS a5 15wy p 5,90
Ve ceomen Az g &) Olgdl 5L ol K5 a5 VE 5o
Sls 05,8) Ol ps 1, OB US eS8 L8 (Ao s 00/0) i
VE 5 (o YV il Oledl u86 g 8 o YV i Ol
4 Sl 05 05 ,8) O s 1y LOT (Aasys 00/0) a5
upha:&‘b?g (,.a’?“v :ﬂg@‘.ﬁu AJ;‘MVV
oBasses e b g u:fa\.,a (O -f Jgam) Kisls
S 05l @l s 5,058 L. 8/78:1/88 L
5.)‘4:.“.\3\5 jAﬂ;.;l.g.ﬁ‘db‘: ej;jb 4S5 3l QL:'J;_,S..J
ARSIL (g5l pan DM g i ory iyl
( Jgas)

4 3> O B el — By Sl S Osa31 s
1 (Y Jgdz) s S pod o Jboj B 31 Laesls
Sl g0 o3l 51 caslsl y3 Lesls amolie Coger
A sl

@l 055 55 25(0H)D &Kile sl 0L &b
45;.)\..@.’)‘.\30 0‘9;).:} 20/72112/77§ﬁ|j4ﬂu@|
Sl slls o8 5o (W ) 5 29/57£10/72 4l
R RPRR VA £ 70 PP
058 5345 Jl=,5tud sdalin sl 317.Y0/V 5 25(0H)D
3 SIAIAN 53 s 25(0H)D 3 48 a8 Slgdl U356
Ad edalis 313 £V/A 55 2500H)D SIS pda

25(0H)D 3 g5 43

(¥ Jya)

osliiw] dp 3 0 ,l;dwch.a,; Benjamin-Hashberg
A
S 3598 Y0 5 0ndS (3L O g5 A5 andllas ol s
5 25(0H)D 31 JS5 cal hd 23,0 pw D ot
6> Y0 5\ mhaw 5l my plp Ve Koy slapda
by 50 50 B 50D by oS 50
Sl s JSS p 58,5 25(0H) D .adb o b
GY 0T 3o 8 53 ke jestas 5035 O 53 D ool
25(0H)D & shhas Ol e (JTodsl Sl 53 Al oo azin ¥
Ao 2 p SFUYY (sl il (o908 S g1
ol las ay e p SFLYY BT Ol 500
A 2 p FFET 5 Sl aw A3L 2D el
g adllas (il 53355 0 A5 D ol 3 55aS o gas
390 08558 a&abl sl yesls K 5 25(0H)D
(oot s S (s ol e (351 o
w8 SIS o 53 25(OH)D o (5 S5 00 sl 5 55
5 s S IS 25(0H)D peda 55905 3 b as
535 4B WA Slova IS Olojoide A plosil 2,15
SIS o godn 4253 A B Y glos 53 5 (555 o p
23 e 2 p SFLYO BNy (g, Se5lnl sl il
S g padll A= Foel el eddid 2)
o3zl b ot Comdg  Slas coslag V(o e
G aasls 5 PD J 5 e S asls
S ks ol GRLKer 5 gl (MG sl m3ol
23 S esge 15 A s codes 358l G
3kl Cdl o sasbas wlal , TIDM andlae iyl
Sl S oy SHE) A3 Yo Jl (Ko
I cole A Jilum 5l dny pdpws 2 p S e 'Y
25 ot s SN i mal (nl 0 V(035 95
b 4B 8 S p e 53 25(0H)D o (585150 !
Slew 053 55 N3 Laosls ol aed a5 ol S35 & 05y

jg;ﬁ:ﬁw)l:aﬁb‘j&qa‘&‘wt,éﬁaﬁC~;




Qw2

Y eJLA.ni/il\ AJ}A/\i"‘ Jb/%é&ﬁ‘.’oa RCSHE Ado.u

25(0H)D pdaw 45 515 0L gy o0 Oge30 el
035 53 o2 94 Clgdl glla 05 5 )3 b S o
CEIL (g lstae g bl Sl o4 4 Ol asL
(\ Jya>) . (p=0.350 4 p=0.673)

Gt 45 313 O ol (Ko 8 03051
s gl 058 53 o8 @edS L 25(0H)D o
S sbne 5 ot alayl) o 4 gl Wil oy S s ~
¢p<0.05 4 r=0.862 :a3 lgddl 51,05 65,5) odls 355
(V Jga>) (p<0.05 4 r=0.789 :a Llgdl WL o4 8

o ol sl ,ls obf,;(.._._ls&_isl:“l; ol @Lﬂ
Loyl & Ol w8l 0‘9; 55 5 8/58+0/47 L i,
o y‘.g.ﬂ‘ 6‘)" ej; B (¢ J}J«?) S 9/12+0/47

IV 53 oS IS s 531 7YY 3 dS s graS
39S e Ol U305 5 5548 Il s s sdalie sl 3l
LAV 53 edS IS a5 3131 TAN 3 g5 ool
(6 Jpaz) oAb odalis o 3

g 45 3l DL Gadly Iy S O3l s
2 ol ghla 09 8 )3 o8 G onm 1 25(0H)D
S sbine (55ll ol o 4 A Sledl W 0y o
(0 Jsd>) (p=0.741 4 p=0.373) il

& Olgdl BB 5 ad Olgdl gyl slaey S s Ll Come sla S Sl pis amslis 5 pmen R d}.\::

p-value & olgdl BB ol gyl 055
ATARK YV(or/v) Yv(o/+) )
V(o /) V(@ /+) g s
\/ves YA (YV/Y) YA (YY) Juv i
Yo (Y¥/A) Yo (¥¥/A) JLa A o
Ya(ra/yY) Ya(ra/Y) JL Y By
\ZACKRVED) VE( v /0) Js

LKl e o ¢ 3l (Ao s) dews 4 b esls

g st By F adS law i (MY/AD) ods 5 (NG/MD 25(OH)D L 55 Coms ol .Y Jyu

p-value df Jet)
oY VEA Vitamin D
ARE VEA Calcium

ﬁ'J%JL@JJ‘ .L;U‘,A."J yl.@.ﬂ‘ ‘5|J|> a";"é BE 25(OH)D C‘,h..a é‘&‘f@)ﬁ)azﬁbbﬁ“‘ Y Jj.l?

Yo (OH)D & (ng/ml) jlre O ot - Kile s 8 ey

Yol miy Fob A o 5 S

(ng/ml) (ng/ml) (ng/ml)

) (S50 (535)

DL Aoy DL

(s14s5) (s14s5) (s14s5)

Va(Yo/V) W(or/+) VA(YEN YOVYEN YWY & Sl gl D Vitamin
A (EVA) W(0+/+) AN Ya/6VEY 4 VY ) ol W36




(O, Kan 5 Il amy ) 805345 533 8 AL D iy sl b <‘\r>

@ Sl U 5 Ol s g8 53 53 S sk S w5 5 e e Jgder

ol Slome 1ol Sl 055 P
AN 5 iy AN 31 S (ng/ml)
(ng/ml) (ng/ml)
(S (5.35)
(514 ) Aoy (las ) Aoy
08 (VY¥/+) Yo (YV/Y) AOAE /LY ) olgdl lyls s
RYCRVAD) TAY) Q/\YE 8V ) olgall a3l

4;'.‘;.)\.@:.“ ..\5\5}4:.‘;.)\.@:.“ 6‘)“’ oJ}fJAJAwa “.""’J'.’ZS(OH)DCE“'MGAJM .0 JJJ’

JLAY By Jla GA Juyv it o 055

pvalue  jlae Slpult o Sle e Dl Sl S Ol il £ Sl

(ng/ml) (ng/ml) (ng/ml)
in'ad ARTACEZVAR VANVAEY Y /A0 YANYEY /40 & ol gyl
C/VEN ARVARE-ARVIN YA/AVEN E/VY ARVARE-SEAL ) Olgll wsl

R PR U-RUF R g PO < WY 0 | S IV NP TP

@ Ol B 5 Slgdl hls 08 53 53 Comiz oo 25(0H)D plaw jlns Sl il :Kke N J g

B 7= o 058
p-value S Sl Kile e Sl it Kl
(ng/ml) (ng/mi)
V¥ Yo /VYENY VY Yo /VYENY VY & ol gl
VYo Yv/onkN /et FA/OVENY/AY FONEPETINEE

Kl odd Chns 5 St e O ouil Ay 4 La 03ls

@ ol B 5 e Ol ls 09 g3 50 S L 25(OH)D pha (Kaor oens .V Jod>

p-value* Lok s 2 e 774
VIEXE) V/AY Vitamin.D a3 H)L@.‘\'.N d'.)"
i
ey /YA Vitamin.D ol WL
r.,..JS
-
o Sl an sy s QEALSES L Ay el TIDM & Slze 013 8 55 42 lgdll L 25(0H)D
SISl AVARVAN b ol s asdllass e 5l 31 alad oMo JL Y BV S5 8 VEA candlles il 53 as

25(OH)D gk <5 513 0L23 5l (saalllas ylsi s i VE & Ol ls ol L& Ve oS TIDM




Qe

Y a,L«i/iA AJ}:/\i"‘ JL-'/W;;Q;;;-"-’“ RCSHE Ado.u

5 SAb G Sl Simly S tagh 0
Sl g siasn o TV OLKes
3> (Y4 nmol/ll) T2DM ok 43 |, 25(OH)D
LS s (/0 nmol/l) wbs 8 Obliea L anslis
TV Ksls
S L5,S ol 58 ladlas ;s @ 0l Kes 5 Aydin
D s ~Ssda Yo (JS 25(0H) D ke
55,5 55 Solsbas  sba 5151 25(0H) D bioavailable
Dietrich .5 5 xaS (o Jlo J 25 05,8 4 Cod s 2
s 45 Al OLES Lha g 55 i GV LK
Ssbne 5 e Siren S 4 el 5 25(0H)D
S A 3 s 6 ol See S 315 s
AV 0L 5 Bhargava s 5 3L 25(0H)D
5> 25(0H)D prlawy a8 isls 0L 41, 5 Abreu
Wl sl xS (ghlabne bay Cutis g 4 a5l 3
L lyes g3t b 0150 1y gl ol 5 2L e
(25,8 b s ol gandlas Sl sdelcansa glaassl
oS Sldllas el s & dls a5 AL Jl ol
5Bl 55 15 s 350 Salis 4 Ml il sl 3l
Solee Lol Jasn by She Sldlas Cer ol
il
st g landlan s s 04 IKen 5 Agrawal
(b W g 5y sy Lol s dS 5 25(0OH)D
LL gepe Cutio g Obles 5 (pe5e Cusni5 Olslans
S K313 OLES ks S bl | T2DM L sl es 05k
Sl ) Ol sl L 25(0H)D e
D oeltss pelaws 45 555 daline WO pean il oo
£ V/ANG/IME) Y S Cols b e e o s 35 Ll 31 s
Vb Suls Do ae L 505506 o (YV/AE
(ol e ((45)5 5 eS (84700 £ VY/VV ng/ml)
T oL K sWang 5TV ol Kan sJoseph lallas

s T2DM Ol 3 1 25(0H)D 51 (5 5yl - sk

- e 2 o S SE VYRV Ol ghls 058 s
W ol 8L oy S Sl xS bl b (1)
03,5 53 wizmen £33 (Gl Jus 5 0,8 50 YAUBYEYN - IVY)
(NG/MI V51 208) 25(0H)D 3 5008 <) el lls
Yol i) D by SIS e sl 3AYEN s
05,5 55 4 J= 53 e edalive sl 31 /Y0/V 55 (ng/ml
53030 IAN s g5 25(0H)Ds 58 ) el 136
L as ealie sl 31 78)/4 53 D by 31 o
S il Ol5 e ol saddlas slaasl @ g
03,5 52 & 53 2B0HD e mhe :Sls
L S 55 (ng/ml Yo G Yy o) SL anllles ) se
3508 GYL gt 2y 50 SSsedyl Sl
VL § g T 25(0OH)D
535 3 s 4 Ll e 0l L3 25(0H)D 35S

bl plde w5y 5 Ay 55 2 s BB

.))‘.} g.,-EJLb d‘ﬂ.‘ ))

(Cowgy e Glsme (e (pl e Dl 50 4
A6 BOHD onss 5 lSlar (5,5 5 Jo
GRS OB a5 Ao S ran l s (IS
a alia W LlE e dliy 5 58 o me 5 4l
056 LS b gsle s 3 S sl |, 25(0H)D
o Tt o BLIL bl sl sodane lalllas
sdkiplnil sy Gwomes 5 T2DM 5 25(0H)D
Il o3 5 oo st ls o OT @ aslsl s a5 T
Cow dly Gladlas S s 8 Cll g Al
2050 TIDM Oljley 55« Sl L 25(0H)D
sl b Sl 3

ool T8 0 5 ol 2l Lo 5 oS (glanlllas )
35S TAYY colis 4 O s aS sl LS c,b A
35aS Slrs LW (e s s 5 Dl
05,5 5> BOHD mlav (:Kla cnl oo ki g
Yo VEVA cdals o5 8 55 5 VARV (b Ol

sdel s 4y jslie 31 aS s 55158 2 e e S50



(O, 5 JIs! aowas-)

T R SCH P STRRERCH Y
05,5 53 o8 preedS L 25(OH)D ey 48 515 OLES (e
el 186 o5 8 > a5 (1=0862) < Llgdl gl
35ms Sololae 5 ot dhaly 55 4 (120.789) o
ol 331 L candllans y 50 05,8 93 o 53 aS Line ol el
5 01 SRl L s 4l 55 oS 25(0H)D O e
T O 5 ol ol & Jl 3 il o (28l oS
oS 5 25(OH)D o (s 48 Ll 0L slanlllas 3
Ssbas (bl Lyl T2DM & M 5 ol 131 55
Colite pSl- agn glaasl Lo« SAIG s
0 Sl 4 S L Ol e ]y ol ol e
4 G S gandlae 55 o bl anal> 3 & ged @
Saslllas s ulal o sped a5 S ash
Ss (b Ol 3 25(0H)D o (1 Slio 5l
A6 s S35 Sonl ol pme sk 4w Sl
Moo 5 25(0H)D lacr pony 2 ol b 352 480 A
RS 55 S 25008 Sy 50 5 b b Sl
sl @ Sl Gl mbs Ol 5 ol
33,5 o
2635 bl Sae D il s 35008 A
o 5 e w5 Gk sl e (e salen fd
G SOl gea 5 Al anils s S b e 3 )b
355 Solbom gt A Gl 0L 5 S5e il
5L i Sldllas Il pll gl o4 S L83 s
Sl 53t U D sl a5 550 oy bl
oo 35l i aledl g s Js gy slacsl
R e D S L Y
Solew 5 s 0l b 5 358 e 58 s Gl
Sy 4 45 b8 1 b5l e s g
on @ oo Sl I Sama 53 eddpl]
Miw 0358 53 e Sl L D poly o o B3

Q‘}L&M b‘ju’.ab f‘d"ASbﬁ PYs Sof &"bﬁ T1DM 4

Do S Olbem b aglie 53 ese Colin g
Ll 0L sl B s 1y iy el 5 Rl 8
A edaline T 0L 56,81 gandllas 3 Jl il
Croe a3 g Ololeny 53 25(0H)D o e elae oS
3 e Sedd s Ole b anslie 5> T2DM 4 Sl
= e (I (13 e (LT sl W) 3
A el 113 05,5 53 aandS SSls S313 OLS
Lol ad ol BB 05,8 55 smg/dl AdA£-/fv L
Ol gl 05,5 3 wiamen 3 MO/l 4/ Y FY
S o3 YV/o s (MGldIAY 5l 208) oendS 5 5aS
(M/dI AV 31 is) s 55 VY/v s r...utiglsch.ﬂ B
& Ol BB oy S s &S J st sdalin sl
23 el BI85 21 BN 3 L el 550
Ly o Gladlas 3 .3 S sdalie sl 31 74/
aS 513 L Laandly (A ol @) o1,Kea 5 Agrawal
TDM  (pope Sl & Sle 31 5o dS mlas
o Cos s a3 L aslie 55 (V/YEE VY mg/dl)
S 535 xS (Ve/8) £ /A8 mg/dl) cobs o5
S 48 ) gl 05 5 Lol bl s ol sy 5o
S 28 15 e sy TIDM 4 Slas
s Ol 503 50 oglae 5 Sde anlas b g ol 5
Skl ol esdle ik el IO e
VB s e 2 25(0H)D laws 48 513 0L sl
ot 5 5553) o 5 (DY BV 5 L BA JL
Ll BB oy S 55 e s Sl ol 05,8 00
sl g ylsloe (golel ol cad
pll T 01 es sWaNg Lo 5 oS (slanlllas
Coba 55 25(0H)D 35S S s Ol bl Al
ook dleAr Bor sl s ) s e S 50T
3 dlcoll s Jle 84 6 Y e sl el 51 zin (g lskae
YW VL 5 YV BT 00 u5) 25(0H)D sk et

e 2 (Sol3bae ()bl gl (Gl s i p S 5L




QG

Y eJLA.ni/il\ AJ}A/\i"‘ Jb/%é&ﬁ‘.’oa RCSHE Ado.u

ER L e e R et
P CRCIR- R HP S N (PRSP WY IRCPIN - Rt BRI PE [ T E
D"ﬂ.a\:.:} ch.uwa Golslan 9 S M&‘ﬁ

.Ma\g'cjjf}:ﬁ)érz.—xsj

SO0 g Kl
Sl Cole bl 4 M1 (Ki5 p5le J&Kisls 5
2 Bl bl

&lw sl
Sl 299 ‘;w\_a_gélaa-';@-ﬂ

s F B s ol gadles o b 3 S
PR 4 Vg ol sl gy gios
Body Mass) BMI ks eauS 3 gases sl pine &
by 8 B e 53 B8 1 Oy (Index
T 2 &S P9 9 SN AW Ui 5 alde @,
4Nl Dlyode s 5 ol SIS S D et

.3 900 oLl andlans ;g0 3131 55 Cubs (6 ke

35 A
25(0H)D ch.» &S sl VLS Lol gandlas @l:."

S S bt sk 4 Sl Glols 05 8 5
D wtﬂ} C"k.w w S & g:JL@JM FHt) a};

&bw

1. Sultan MB, Starita C, Huang K. Epidemiology, risk factors and management of paediatric diabetic
retinopathy. British Journal of Ophthalmology. 2012;96(3):312-7.

2. Mirzaei M, Rahmaninan M, Mirzaei M, Nadjarzadeh A, Dehghani Tafti AA. Epidemiology of
diabetes mellitus, pre-diabetes, undiagnosed and uncontrolled diabetes in Central Iran: results from
Yazd health study. BMC public health. 2020;20(1):166.

3. Association AD. 2. Classification and diagnosis of diabetes: standards of medical care in diabetes—
2018. Diabetes care. 2018;41(Supplement_1):S13-S27.

4. Rojo-Botello N, Garcia-Hernandez A, Moreno-Fierros L. Expression oftoll-like receptors 2, 4 and 9
is increased in gingival tissue from patients with type 2 diabetes and chronic periodontitis. Journal of

periodontal research. 2012;47(1):62-73.

5. Yazel-Smith L, El-Mikati HK, Adjei M, Haberlin-Pittz KM, Agnew M, Hannon TS. Integrating
diabetes prevention education among teenagers involved in summer employment: encouraging
environments for health in adolescence (ENHANCE). Journal of Community Health. 2020;45:856 -

61.

6. Dicembrini 1, Serni L, Monami M, Caliri M, Barbato L, Cairo F, et al. Type 1 diabetes and
periodontitis: prevalence and periodontal destruction—a systematic review. Acta diabetologica.

2020;57:1405-12.

7. Lalla E, Papapanou PN. Diabetes mellitus and periodontitis: a tale of two common interrelated
diseases. Nature Reviews Endocrinology. 2011;7(12):738-48.

8. Babatzia A, Papaioannou W, Stavropoulou A, Pandis N, Kanaka-Gantenbein C, Papagiannoulis L, et
al. Clinical and microbial oral health status in children and adolescents with type 1 diabetes mellitus.

International dental journal. 2020;70(2):136-44.

9. Taylor GW. Bidirectional interrelationships between diabetes and periodontal diseases: an
epidemiologic perspective. Annals of periodontology. 2001;6(1):99-112.

10. shi M, Wei Y, Hu W, Nie Y, Wu X, Lu R. The subgingival microbiome of periodontal pockets with
different probing depths in chronic and aggressive periodontitis: a pilot study. Frontiers in cellular

and infection microbiology. 2018;8:124.



(O, Kan 5 Il amy ) 805345 533 8 AL D iy sl b <‘\\>

11.

12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22,
23.
24,
25.

26.

27.

28.
29.

30.

31.

Caton JG, Armitage G, Berglundh T, Chapple IL, Jepsen S, Kornman KS, et al. A new classification
scheme for periodontal and peri-implant diseases and conditions—Introduction and key changes from
the 1999 classification. Wiley Online Library; 2018. p. S1-S8.

Allehani YA. Risk factors of periodontal disease: review of the literature. International journal of
dentistry. 2014;2014.

Coventry J, Griffiths G, Scully C, Tonetti M. Periodontal disease. ABC of oral health. BMJ.
2000;321:36-9.

Preshaw PM, Alba AL, Herrera D, Jepsen S, Konstantinidis A, Makrilakis K, et al. Periodontitis and
diabetes: a two-way relationship. Diabetologia. 2012;55:21-31.

Lée H. Periodontal disease: the sixth complication of diabetes mellitus. Diabetes care.
1993;16(1):329-34.

Jenkins WM, Papapanou PN. Epidemiology of periodontal disease in children and adolescents.
Periodontology 2000. 2001;26(1).

Lalla E, Cheng B, Lal S, Tucker S, Greenberg E, Goland R, et al. Periodontal changes in children and
adolescents with diabetes: a case-control study. Diabetes care. 2006;29(2):295-9.

Lim L, Tay F, Sum C, Thai A. Relationship between markers of metabolic control and inflammation
on severity of periodontal disease in patients with diabetes mellitus. Journal of clinical
periodontology. 2007;34(2):118-23.

Taylor GW, Borgnakke WS. Periodontal disease: associations with diabetes, glycemic control and
complications. Oral diseases. 2008;14(3):191-203.

Daniel R, Gokulanathan S, Shanmugasundaram N, Lakshmigandhan M, Kavin T. Diabetes and
periodontal disease. Journal of Pharmacy and Bioallied Sciences. 2012;4(Suppl 2):S280-S2.

Newman MG, Takei H, Klokkevold PR, Carranza FA. Carranza's clinical periodontology: Elsevier
health sciences; 2011.

Research S, Periodontology TCoTAAO. Position paper; Diabetes and periodontal diseases. Journal of
periodontology. 1999;70(8):935-49.

Adorini L, Penna G. Control of autoimmune diseases by the vitamin D endocrine system. Nature
clinical practice Rheumatology. 2008;4(8):404-12.

Disanto G, Chaplin G, Morahan JM, Giovannoni G, HyppoenenE, Ebers GC, et al. Month of birth,
vitamin D and risk of immune-mediated disease: a case control study. BMC medicine. 2012;10:1-7.
D'Ambrosio D, Cippitelli M, Cocciolo MG, Mazzeo D, Di Lucia P, Lang R, et al. Inhibition of IL-12
production by 1, 25-dihydroxyvitamin D3. Involvement of NF-kappaB downregulation in
transcriptional repression of the p40 gene. The Journal of clinical investigation. 1998;101(1):252-62.
Giulietti A, van Etten E, Overbergh L, Stoffels K, Bouillon R, Mathieu C. Monocytes from type 2
diabetic patients have a pro-infllmmatory profile: 1, 25-Dihydroxyvitamin D3 works as anti-
inflammatory. Diabetes research and clinical practice. 2007;77(1):47-57.

Dietrich T, Joshipura KJ, Dawson-Hughes B, Bischoff-Ferrari HA. Association between serum
concentrations of 25-hydroxyvitamin D3 and periodontal disease in the US population. The American
journal of clinical nutrition. 2004;80(1):108-13.

Krall EA, Wehler C, Garcia RI, Harris SS, Dawson-Hughes B. Calcium and vitamin D supplements
reduce tooth loss in the elderly. The American journal of medicine. 2001;111(6):452-6.

Li H, Xie H, Fu M, Li W, Guo B, Ding Y, et al. 25-hydroxyvitamin D3 ameliorates periodontitis by
modulating the expression of inflammation-associated factors in diabetic mice. Steroids.
2013;78(2):115-20.

Wang Q, Zhou X, Jiang J, Zhang P, Xia S, Ding Y, et al. Relationship between serum 25-
hydroxyvitamin D3 levels and severity of chronic periodontitis in type 2 diabetic patients: A cross-
sectional study. Journal of periodontal research. 2019;54(6):671-80.

Joseph R, Nagrale AV, Joseraj MG, Kumar KMP, Kaziyarakath JA, Chandini R. Low levels of serum
Vitamin D in chronic periodontitis patients with type 2 diabetes mellitus: A hospital-based cross-
sectional clinical study. Journal of Indian Society of Periodontology. 2015;19(5):501-6.




<1~A> Y o led /EA 6595 NV E0Y Jlu /dgin Ko 53005 0 aSiSls alowe

32.

33.

34.

35.
36.
37.
38.
39.

40.

41.

42.
43.

44,

45.

Akbari N, Hanafi Bojd M, Goldani Moghadam M, Raeesi V. Comparison of serum levels of vitamin
D in periodontitis patients with and without type 2 diabetes and healthy subjects. Clinical and
Bxperimental Dental Research. 2022;8(6):1341-7.

Kelishadi R, Qorbani M, Motlagh ME, Heshmat R, Poursafa P, Bahreynian M. Prevalence of vitamin
D deficiency according to climate conditions among a nationally representative sample of Iranian
adolescents: the CASPIAN-III study. International Journal of Pediatrics. 2016;4(6):1903-10.
Ebrahimi M, Khashayar P, Keshtkar A, Etemad K, Dini M, Mohammadi Z, et al. Prevalence of
vitamin D deficiency among Iranian adolescents. Journal of Pediatric Endocrinology and Metabolism.
2014;27(7-8):595-602.

Vieth R. Why the minimum desirable serum 25-hydroxyvitamin D level should be 75 nmol/L
(30 ng/ml). Best Practice & Research Clinical Endocrinology & Metabolism. 2011;25(4):681-91.
Machado V, Lobo S, Proenca L, Mendes JJ, Botelho J. Vitamin D and periodontitis: A systematic
review and meta-analysis. Nutrients. 2020;12(8):2177.

Peri¢ M, Cavalier E, Toma S, Lasserre J. Serum vitamin D levels and chronic periodontitis in adult,
Caucasian population—a systematic review. Journal of periodontal research. 2018;53(5):645-56.
Comparison of serum level of 25-hydroxy vitamin d in diabetic patients and healthy subjects. Medical
journal of Mashhad University of Medical Sciences. 2016;59(2).

Tahrani A, Ball A, Shepherd L, Rahim A, Jones A, Bates A. The prevalence of vitamin D
abnormalities in South Asians with type 2 diabetes mellitus in the UK. International journal of clinical
practice. 2010;64(3):351-5.

Aydin T, Dilsiz A, Eminoglu DO, Sahin AB, Laloglu E, Bayrakdar YE. Total, free, and bioavailable
25-hydroxyvitamin D levels in patients with periodontitis (stage Ill): a case—control study. Clinical
Oral Investigations. 2023;27(1):421-30.

Dietrich T, Nunn M, Dawson-Hughes B, Bischoff-Ferrari HA. Association between serum
concentrations of 25-hydroxyvitamin D and gingival inflammation. The American journal of clinical
nutrition. 2005;82(3):575-80.

Bhargava A, Rastogi P, Lal N, Singhal R, Khatoon S, Mahdi AA. Relationship between VITAMIN
D and chronic periodontitis. Journal of oral biology and craniofacial research. 2019;9(2):177-9.
Abreu QJ, Tatakis DN, Elias-Boneta AR, Ldpez Del Valle L, Hernandez R, Pousa MS, et al. Low
vitamin D status strongly associated with periodontitis in Puerto Rican adults. BMC oral health.
2016;16:1-5.

Alzahrani AAH, Alharbi RA, Alzahrani MSA, Sindi MA, Shamlan G, Alzahrani FA, et al
Association between periodontitis and vitamin D status: A case-control study. Saudi Journal of
Biological Sciences. 2021;28(7):4016-21.

Agrawal AA, Kolte AP, Kolte RA, Chari S, Gupta M, Pakhmode R. Evaluation and comparison of
serum vitamin D and calcium levels in periodontally healthy, chronic gingivitis and chronic
periodontitis in patients with and without diabetes mellitus—a cross-sectional study. Acta odontologica
scandinavica. 2019;77(8):592-9.



