[ Downloaded from nsft.sbmu.ac.ir on 2026-06-10 ]

olnl 218 gluo g 4ax5 pgle alxo
BeB-Be Slxino ATAY i) dobiogs g olods cpiin Jlw

(Colhl) Floado andllan il pl (UL 9 pllw 31,31 ;0 D (rnoling SgmeS’ & gt donny Lo

Yo VoL ) T T DU .
L))L' C)L?J‘“dj)"c p_la.cl‘@)lfsl.c‘s-wlm) cS.a).z.:‘ o.)l) S gy o ¢ \)‘) 65\.@‘)4—7{.&14

Ol ol 5 e i daeds Sy pole oAl ( plde mlio 5 4055 pole 0uSiils (jgiS L13E mlio 5 sladn Clias gl @y dss Oliass 09,5 -)

Ol i S (S pole olRiils di.x; eL...a PRETREPRUE-H G‘L\; xle Glaudss Slaass gl ¢ 4dss Slidss 0g,5 Liils ¢ et ooty -V
neytr@yahoo.com : g mSIl Gy ()

Olnl ol e sige Sl (Kb pole oRiils ( olide mlio pole g 43355 caSliily ( lde mlio 5 ladss Sladiod gl (lgails Olados ans -V

°n

)5_|a.~o 4 Sl 00 u“)‘)f Y &9 Lgl.:zsubo 9 )551.? J.o:x.u J)L?‘ 4 M LngdAj—u 9O P YO(OH)D Cﬁ“""‘" u,..lbls RV 9 4.9.’Lw
s G Y)Y 55 Gubo (G YV g5 (ubo hlew (59, 2 Dsbl (o) p SOl SE g (nbo llen D el s Condg aslis
s ol VYA s 5 50L b 10 (i T ol slaaiges

u._:l ).5 R ‘QL?U‘ RIA 9 CPBA HPLC La"“j) Y )l oola_wl L_: JsM AJ}Y u,‘“jﬁ)m Yo )‘J.M )JGJ )| 5 e }JL)T :Lb w’) 9 é‘,.o
u:_d:.‘> »)5_..05 Y'Y nmol/L 69l_w.n b )_M C?"a'“’ l; Jol.uo JLA)J D¢ W) G d.b.]a Py SHge b YQ(OH)D (A C?"a'“’ )

SV 20l SgeaS VYO S YOOH)D < YO Lawsgis 350eS YOS YO (OH)D <YV nmol/L zsbaws b Jolea

MO nmol/L) 05 go5 cbis 3l YL e Job jotay ¥V ogg5 cobis 4 M )l ;o HPLC g, b b5, (olsl 53 YO(OH)D
L aulio ,o RIA g CPBA b9, 90 ;2 ;0 YO(OH)D oo pus o ((p=+/+ Y'Y Mann Whitney U-Wilcoxon Y& £0 blas ;o OA/VE

S9dse 955y 9> 5l G HPLC

\ &;@Qogmdl)wj pJL,; o8I D paoling Camdg Jlo 0 s Joad (o rJg‘M;o as ol ylid o ol slaasl ‘_.;).SA.M

oogide Sl ¢ Jg S algS uSg 008 —YO D el g rgaadS 519

(OH)D (oo, oo 2815 3590 15 2la 5,155 &g 5o
Cls 5 (GT) SIS s M5 4 See ol 31 o YO
(D) 5 1> 0929 ¥ 4
b 0D peling SgeeS a5 ol oad slgrioy 1.5
o Tobe ($2 5 (F) Sl ) g5 Subs Sl SRl Y gy
Cabs S 5l (B)lse (g G 5o g oo YO(OH)D
b an (V) asl wiely (B9 0 (8 5lo S
oo 53 YOOH)D oyus b lalllas 31 () Lou
SgeS 9> 50 (Hy Sl Wl o315l Sl s S
sz 5o LT aS 95 o0 zskae Jlses ol l iy by o
O 479 JB Ol D el 95005 YL g5t sl
Sl T b ols 0529 D el 95eaS o 5 Jlo s ol 4l
SrSoslailanl by So latl Jls ol @ aly

doddo

S goasie glaise D bty 1) (590 plams
et glie 5o Gtlojg (i j2rdn |y oS sliugage
slas o s adoz (T 5108 oo S8 Slgsnal
() 0,5 o )il fmggol 3 ,Slas 5 ¢ ol s o Jshos
it ) g9 2ol 5 D celing 9,50,9 9290 Dlalllae
Jole S Gloie o (Sg )98 piass (] 45 Wilos S
s Lo sladslw (ol 055 o 55 50 Wl oo aue
A7) sl ally s cubo ol

slogles ;o LS55 pecdglio 2 D oreling il
Ot oo Bl ale (515 il gas Golo ) g5
LV F) o)l 0929 o (o7 0955 9 D (reelig Cundg
Omby Vg el o Blar Vb gsed (85 Sl o
Sl LS LB (g lens onl 5o D (reling Candy o


https://nsft.sbmu.ac.ir/article-1-1045-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-10 ]

b5

Sl 5 ppelS (o gsbaw 2 D by S9neS SIS
YO nmol/L 3| ;=S o> YO(OH)D  cbalé o5 Ko
o Tk addllae pl o d(V4) 0l sl IKaT sl
L Jolsre Jloy ol gay bl 5 & j90 4 YO(OH)D

Jolows iz 35eS YV NMOI/L (golus b i 7ol

Sg—woS YO nmol/L L5 YV nmol/L ;| , =S gl Ly
AY/® nmol/L 5 YO nmol/L 5l =S Ly Jolsw lawgin

AY/O nmol/L 5l a8 L Jolee vsoiis 9005

Py 3 esliiul Lo Lososls @98 (99— JLs s
L LSl glie 05 ) i poan] —B3,55lsS
Jle 5 &g 40 0l bl Student t test (yge;] 51 ool
MannWhitney U- iy, S—oS a Laools asyjei 09—
il Jlo g p = /o0y Ol ol oLl Wilcoxon
O plosl V1B SPSS 1580 e 5 L 6 bel sla s Ul o

baxily

ooliiwl )90 B9y olol 2 D (eling Cundg s
Sg—aS 3l Sl ) go o g Wl ol Slas s Ve
o D u.uol_uﬁ \)5_3.05 RIA U"’a) o PRV K ‘) D w.‘ol.uj
odel Cwsd 45 gl ol eols ylid ol 8l dus o FY g Y-
2 L (Hs 09 VL Koo (o) 99 5l Logas RIA i, |
S99 Laby, e )18 (e )bl gl plls 09 S
:RIA | lae ;o YV % Y/A nmol/L :HPLC) c._ils
MannWhitney  U-Wilcoxon £H#/0 £ Y4/6 nmol/L
O IS (p=+/e N

Y o9 b ohlew 0 YOOH)D  clale .Sl
ol 5 s o5 ol o3l 5 ) g5 s 351 5V
Ol Vo) g9 Subs e (2 ¢ BB &glis HPLC (2,
OMY = FYA Llas o YF V0 nmol/L) sl
p = +/-Y¥ MannWhitney U-Wilcoxon

sla ipgin ol iule;l ,o HPLC L ;95 YO(OH)D
o () 0l (ISl 4 das Slidiod gl gladas
s S, 81D g oy s, 1 skl anllns 5,
asllas cpl jo ol sl Voo Y ga8 oo a4 D )] les
CPBA 4 RIA Ly YOOH)D  poesd Joare Lis, 39 5
20,5 ool gl annlie ol

L gy 9 olge

Fo ol 30 U5 9 VPAY gl 5 5k Jsb 0

O L (03 W e, V7)) o clis 4 D Jlae
Salen (030 F w0y 18) Wlw 5,8 Te (Jlu YO/ £4
JLo YAV £ A o 5l b qmizmg (G, 5l 00
O L (03 VY 0,0 VY g9 oo a0 Mt jlen Ve g
o9, YL YOOH)D o js rlans i 51 JLs OY/Y £9
Oboj 3has cobs oads 4Ll o )lge (0l gy Dglaie
oo rezl 5lecdS o Jlo V-0 oy 6 low auseid
plod gl asdllas ol Gus ol Sged axdllas 4y o)yl
eSS a1 S aal cols, g o ool o9 ol )8l
8L, D el g JoSo a5 (60,80l o gal i
O ml ol )3l plas 5l aians alilds LS aslllas 3l cais,S 0
30 odbe el V5l s Lddigad s a8 5 LLEL e o5
9 598yl 31 glos ;o YO« g 0 RT) L1 glwo
Obey L g ot Se Sl alaogds S )3 Loy (s
L Ladsgad aiad 0, ol 5 6l ax 0 =Yy U]
(OH)D L 5 CPBA 4 RIA HPLC (sl s, 3 ooliul
DRG ) ,lw slacaS L 31 iy, g0 s 3 JBT YO
s sbolKiylesl 5l 6 ks 1o Ygone a5 (Austria
aS Lol 5ot ploml s p8 o 1,8 solinl 0590 !
ol=8l LYY nmol/L 3| ;=S YO(OH)D sy zgkas
5 () 5,0 bl lesiwl JLS> ialS g PTH gk


https://nsft.sbmu.ac.ir/article-1-1045-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-10 ]

0.V WAY s dnbiogyg @ o)l piitn Sl (ol 216 mlio 5 4335 pole dloo

U’“ﬁ) dw la IR d)jo)ldal pJL..u .)‘)3‘ 9 A 9 \ &9.' ‘5..|Ln) L_SLQ‘L’}"-' )QD u...nl.uj u...haj -‘ Js»\?
D (elis Conds 05,5 )

(Qoy0) dlass (o) olaxs (duo,0) slass (ao,0) olaws

Oy XY XY (YY) N HPLC
FI9) Y (FEINF OFIV) 0 ()9 V g5 b
AR (FIV) 0 O ¥ GPV)Y+ ¥ ggcubo
O#IY) b AIASRE O%IV) & AIASRE ol CPBA
Oy O f ()9 FFINVE ) g5 cubio
\7ARR OYY) ¥ (YN A OFIIY Y gg5 cubio
\ZARR Oy (FIV) 0 V)T N[ RIA
OYIY) § O ¥ () s OYF)VF ) gg5 cubo
AR () # O ¥ GYFINL Y g5 cubo
e OHPLC wCPBA mRA ‘
b o
2
e
.r' \Y-.
i ) b
oA ]-
2 +
o
=z a
O at
5 % i l
) I I
ol Ve b Y gg subo
33 930 09,5

LG Y 09,5 ;0 0 Lo digei dlawd) V) g9 20bo 9V 65 ubo (ol (slo digad )0 D (onS5,000-Y0 ooy hans aglae N S
RIA 5 CPBA HPLC sle b, 5l solicu

I s e gl syl a5l Gl sl ailis b ol ala (sl logeitt

- .

3 il i b agrlye o 3 el 6 o Sl e
Sl oads o)l Gime wix bwy gl sledS
G G g9 S A cwl oads ools Ll L(VO-VA)
(\%) ..\.wl; asls ).«.)L: C.sl.u S9y \.\4‘5.5‘540 oolaw! S)y90
S ol Ld Sl bl Lol asllas claazily

9y O)) alslul o ous plxl glyome Guiod g0 )0

Al o,s 98 gs, OF) plll o 5 Jlo YA/S EVIY ol
i D Geeling 990eS 90 Oliee (JLo VF-FY) ol
Sloads (5,158 LVAUF gauis b slaws cpl 05 LYD o /YYIF
3TV e Gl g ols dle Yo-£ Wl 5,8 VY -
S5 ot Sl anglie BB adlas ol QLo ol 3
VA 50 VPO ey VOF) jpel Lils YA jo D sl
35 IVYIY) ool o i3S LERIY Sl (Al VE


https://nsft.sbmu.ac.ir/article-1-1045-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-10 ]

1.

2.

3.

OeA

g Sl Il 01,81 51 aST Y £ g5 Colis 4 D o181 0 YO
ity s esl 095 Pl oloyl o cel S ()
S s 31,80 5 w51 68 on Jlopo 40 (YY) a3l
aS el Joiome yu cplpln (YY) A8V £Y Jlio o
a5l YL as Jb o YO(OH)D oy o8l zakas
Sy oS A A0S b)) 0e5 il gllas
3L LB S o 9> YO(OH)D mlaws (00 (55b
cde an 1 Gpas il 5 ls ppw YO(OH)D jialS
J.'}wk;o u)f )Ja.» ).b D u.».ALuj IRVELY uBl))é u|9_..c

Jlaiz! D yeling 9g—eS YL £ o anlllas yo
3y s YO (OHID (s a5 WS 5lis 435S po 5381y
o8 ) gas cubs Jo cesl 055 slas laws £985 il
o=l 5o ity Sladlae oyt oy ol loaisl S |y
Wil oo ol b 1) ane;
&3l Sl

Slidos gl Jawgs oals (5ol jliel b aslllas ol
S,l5 den .l ouls plodil HeuS Sl mlis g laydss
Olibio gl 4385 Slidss oKisle;l o alisle;]
Sl o cwl oals plail jguS5 ol mlio ¢ slagdss
5 andwd Oladoy gia il degh Cdgles sl Coles
Ol els Gedl cily; Slos 5l 5 5925 I o
S i @l o8l g e ded g cory dllol 1S BT
p...‘:l.o.: = 6)‘}i‘“l::-“ axJlas I XLy

References

Holick MF. The vitamin D epidemic and its health
consequences. J Nutr. 2005;135(11):2739S-2748S.

Reis AF, Hauache OM, Velho G. Vitamin D
endocrine system and the genetic susceptibility to
diabetes, obesity and vascular disease. A review of
evidence. Diabetes Metab. 2005;31(4 Pt 1):318-
325.

Hypponen E, Power C. Vitamin D status and
glucose homeostasis in the 1958 British birth

90> HPLC luwgi osds g ,e0jll YOOH)D yolis
5 (V+) Cawl 00gs CPBA g, b ool Cewd a4 pyoldo 7.7+
o2 CPBA g, 5 o> RIA g, b ol Cows a4 polie
OBl Cexdy 9yse 50 GBI wim (VY cwl SV
adllas ;o 050 0925 Cubs g4 90 2 0 D slog
Als F-2F ;a5 OFYY (g9, dibijas ,0 oulds ploxl oalaie
o3l o,lge o spze JB ek 4 YO(OH)D oy cdale
L oawlae ;o Ga5 YYA) IGT 5 cobo oo ool jazis
s Sl iz 5 o ) ead gleas pllo ol
(OH)D o e sl 31 &5 (38,5 amesi ol
(D) aisl cobs 9 IGT w5090 U el o0 YO
sl byl sad luws ol 5 cobo ol 8l a5 Sl )
Jlas ;o #9 £ Yinmol/L ) s SIS YO(OH)D
0318 et Loyl 4 Qilg5 sod (6 puS s ol (O) (VEEYF
2D Greling 0508 £o0d (6,500 Ssbly adllas j5 09
(F) o 0155 Y gg cubo Sl i Vg cobo
Slalhe bssi | g5 calys D (yalizg 3500 alad
Dy 5 YO(OH)Dy oy zolaw (55, LIl o 1,51 a5
035 ) goi cbs au M w Lo AA 0V Y0 (OH)y
g o B 3ol flaed Wl 0,8 QY 5 00l ols aSeis
Dy g YO(OH)D  polie pnSle 0l (o) o>
9= S0l Olles )3 (k@ JB sk 4 ), YO (OH)
Jole S D (paslizg 05 45 i 5 et ol
A 00,5 sl g el Vg8 Cubs 10 i i le
50 aSh wloyl pln o L a5 D pslng JoSo opolo
Th2 el Gollas el 6lp ) g9 Cubd azis s
e 55 Jin 3 oaile 3L by (sla ol 5] oo sl 5
51 oael Cews an slaail (YY) og anlys See (g
V g95 calis (55, (DISS) wgaw ;o Cubis j5 o axlllas
(OH)D  slewdy zobaws olo (lis oals ools aseis ol

cohort: the role of obesity. Diabetes Care.
2006;29(10):2244-2246.

. Parikh SJ, Edelman M, Uwaifo GI, Freedman RJ,

Semega-Janneh M, Reynolds J, Yanovski JA. The
relationship between obesity and serum 1,25-
dihydroxy vitamin D concentrations in healthy
adults. J Clin Endocrinol Metab. 2004;89(3):1196-
1199.


https://nsft.sbmu.ac.ir/article-1-1045-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-10 ]

5-9 WY e dolioss o o)lasd qoiin o eyl i glio 5 44355 pole dlia

5. Scragg R, Holdaway I, Singh V, Metcalf P, Baker J,
Dryson E. Serum 25-hydroxyvitamin D3 levels
decreased in impaired glucose tolerance and
diabetes mellitus. Diabetes Res Clin Pract.
1995;27(3):181-188.

6. Di Cesar DJ, Ploutz-Snyder R, Weinstock RS,
Moses AM. Vitamin D deficiency is more common
in type 2 than in type 1 diabetes. Diabetes Care.
2006; 29(1):174.

7. Cigolini M, Iagulli MP, Miconi V, Galiotto M,
Lombardi S, Targher G. Serum 25-hydroxyvitamin
D3 concentrations and prevalence of cardiovascular
disease among type 2 diabetic patients. Diabetes
Care.2006;29(3):722-724.

8. Neyestani TR, Gharavi A, Kalayi A. Determination
of serum 25-hydroxy cholecalciferol using
highperformance liquid chromatography: a reliable
tool for assessment of vitamin D status. Int J Vitam
Nutr Res. 2007;77(5):341-346.

9. Bringhurst FR, Demay MB, Krane SM, Kronenberg
HM. Bone and mineral metabolism in health and
disease. In: Kasper DL, Braunwald E, Fauci AS,
Hauser SL, Longo DL, Jameson JL, editors.
Harrison's principles of internal medicine. 16th ed.
New York: McGraw-Hill Medical Publishing
Division; 2005. P.2248.

10. Hashemipour S, Larijani B, Adibi H, Sedaghat M,
Pajouhi M, Bastan-Hagh MH, Soltani A, Javadi E,
Shafaei AR, Baradar-Jalili R, Hossein-Nezhad A.
The status of biochemical parameters in varying
degrees of vitamin D deficiency. J Bone Miner
Metab. 2006; 24(3):213-218.

11.Burleigh E, Potter J. Vitamin D deficiency in
outpatients:--a Scottish perspective. Scott Med J.
2006 May;51(2):27-31.

12. Erkal MZ, Wilde J, Bilgin Y, Akinci A, Demir E,
Bodeker RH, Mann M, Bretzel RG, Stracke H,
Holick MF. High prevalence of vitamin D
deficiency, secondary hyperparathyroidism and
generalized bone pain in Turkish immigrants in
Germany: identification of risk factors. Osteoporos
Int. 2006; 17(8):1133-1140.

13.Moussavi M, Heidarpour R, Aminorroaya A,
Pournaghshband Z, Amini M. Prevalence of vitamin
D deficiency in Isfahani high school students in
2004.Horm Res. 2005;64(3):144-148.

14. Grant WB, Holick MF. Benefits and requirements
of vitamin D for optimal health: a review. Altern
Med Rev. 2005 Jun;10(2):94-111.

15. Vieth R, Chan A, Pollard A. 125I-RIA kit cannot
distinguish vitamin D deficiency as well as a more

specific assay for 25-hydroxyvitamin D. Clin
Biochem. 1995 Apr;28(2):175-179.

16. Glendenning P, Taranto M, Noble JM, Musk AA,
Hammond C, Goldswain PR, Fraser WD, Vasikaran
SD. Current assays overestimate 25-hydroxyvitamin
D3 and underestimate 25-hydroxyvitamin D2
compared with HPLC: need for assay-specific
decision limits and metabolite-specific assays. Ann
Clin Biochem. 2006;43(Pt 1):23-30.

17.Foo LH, Fraser DR, Greenfield H, Trube A,
Simpson JM. Determination of 25-hydroxyvitamin
D by competitive protein-binding assay and 125I-
based radioimmunoassay method: a validation
study. Asia Pac J Clin Nutr. 2004;13(Suppl):S151.

18. Lensmeyer GL, Wiebe DA, Binkley N, Drezner
MK. HPLC method for 25-hydroxyvitamin D
measurement: comparison with contemporary
assays. Clin Chem. 2006; 52(6):1120-1126.

19. Hollis BW. Comparison of commercially available
(125) I-based RIA methods for the determination of
circulating 25-hydroxyvitamin D. Clin Chem.
20000ct;46(10):1657-1661.

20. Harris SS, Dawson-Hughes B, Perrone GA. Plasma
25-hydroxyvitamin D responses of younger and
older men to three weeks of supplementation with
1800 IU/day of vitamin D. J Am Coll Nutr. 1999
Oct; 18(5):470-474.

21.Lips P, Chapuy MC, Dawson-Hughes B, Pols HA,
Holick MF. An international comparison of serum
25-hydroxyvitamin D measurements. Osteoporos
Int. 1999; 9(5):394-397.

22.Pozzilli P, Manfrini S, Crind A, Picardi A,
Leomanni C, Cherubini V, Valente L, Khazrai M,
Visalli N; IMDIAB group. Low levels of 25-
hydroxyvitamin D3 and 1,25-dihydroxyvitamin D3
in patients with newly diagnosed type 1 diabetes.
Horm Metab Res. 2005; 37(11):680-683.

23.Littorin B, Blom P, Schoélin A, Arnqvist HJ,
Blohmé G, Bolinder J, Ekbom-Schnell A, Eriksson
JW, Gudbjornsdottir, Nystrom L, Ostman J,
Sundkvist G. Lower levels of plasma 25-
hydroxyvitamin D among young adults at diagnosis
of autoimmune type ldiabetes compared with
control subjects: results from the nationwide
Diabetes Incidence Study in Sweden (DISS).
Diabetologia. 2006;49(12):2847-2852.

24.Mahon BD, Wittke A, Weaver V, Cantorna MT.
The targets of vitamin D depend on the
differentiation and activation status of CD4 positive
T cells. J Cell Biochem. 2003; 89(5):922-932


https://nsft.sbmu.ac.ir/article-1-1045-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-10 ]

Iranian Journal of Nutrition Sciences & Food Technology 510
Vol. 7, No. 5, Winter 2013

Comparing vitamin D deficiency prevalance in Iranian diabetics and healthy
subjects: a pilot study

Zahedi rad M*, Shariatzadeh N*, Neyestani TR?", Kalayi A', Gharavi A', Bazhan M?

1- Dept. of Nutrition Research, National Nutrition and Food Technology Research Institute, Faculty of Nutrition Sciences and
Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

2-*Corresponding author: Associate Prof. (in Research), Dept. of Nutrition Research, National Nutrition and Food Technology
Research Institute, Faculty of Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran,
Iran. E-mail: neytr@yahoo.com

3- Students” Research Committee, National Nutrition and Food Technology Research Institute, Faculty of Nutrition Sciences and
Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

Abstract

Background and Objective: There are some reports of decreased serum levels of 25(OH)D in the
subjects with impaired glucose tolerance and type 2 diabetes mellitus (T2DM). Aim: To assess vitamin D
status of the Iranian diabetics, a pilot study was conducted on 90 subjects with either type 1 diabetes
mellitus (T1DM) (n=30), T2DM (n= 30), or apparently healthy subjects (n= 30) during fall and winter of
2005.

Materials and Methods: Serum samples were analyzed for 25-hydroxycholecalciferol using three
different methods: high-performance liquid chromatography (HPLC), competitive protein-binding assay
(CPBA) and radioimmunoassay (RIA). In this study serum levels of 25(OH)D were categorized as
follows: sufficient > 37 nmol/L; 25 nmol/L < mild deficiency < 37 nmol/L; 12.5 nmol/L < moderate
deficiency < 25 nmol/L; severe deficiency < 12.5 nmol/L.

Results: Results showed that the occurrence of vitamin D insufficiency was almost the same in patients
with TIDM and healthy controls. Mean serum level of 25(OH)D in patients with T2DM was significantly
higher than in T1DM, as judged by HPLC (58.2 £ 8.5 vs. 35 £ 5 nmol/L, Mann Whitney U-Wilcoxon,
P=0.024). Moreover, both CPBA and RIA showed some over-estimation of serum 25(OH)D compared to
HPLC.

Conclusion: Our findings suggest that, at least in the cold seasons, vitamin D status of the healthy
subjects may not be higher than that of T1DM patients.

Keywords: Vitamin D, 25-hydroxycholecalciferol, Diabetes mellitus
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