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The Effects of Oral Vitamin D Supplement in Vitamin D Inadequacy

Tae Jin Park, M.D., Young Eun Jo, M.D., Yong Jun Choi, M.D., Yun Kyung Kim, M.D., Sang Mi Ahn, M.D,,
Sun Hye Jung, M.D., Dae Jung Kim, M.D., Kwan Woo Lee, M.D., Yoon-Sok Chung, M.D.

Department of Endocrinology and Metabolism, Ajou University School of Medicine, Suwon, Korea

Objectives: Vitamin D inadequacy was defined previously by the occurrence of osteomalacia and
rickets. However, at present, the risk of secondary hyperparathyroidism creates the basis for the term
vitamin D inadequacy, as this mainly asymptomatic condition enhances the risk of osteoporosis and
skeletal fractures. The aim of the present study was to examine the effect of oral vitamin D supplement

in Vitamin D inadequacy.

Methods: Vitomin D inadequacy were freated with calcium 600mg and cholecalciferol 400 U
(Cal-D-Vita) for 3, 6, 12months. Serum 25(OH)Ds and PTH were checked at 3, 6, 12months.

Results: Vitamin D therapy significantly increased serum 25(OH)D; at 3 month and had tendency to
increase af 6 and 12 months. Vitamin D therapy significantly decreased serum PTH at 3 month and had

tfendency o decrease at 6 and 12 monthes.

Conclusion: Supplementation of Vitamin D increased serum 25(OH)Ds and decreased serum PTH in

vitamin D inadequate patients.

Key Words: Oral vitamin D, Vitamin D inadequacy, Serum 25(OH)Ds, Serum PTH
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Fig. 1. Supplementation of Vitamin D increased serum 25(OH)Ds3 (A) and decreased serum PTH (B) levels in vitamin D

inadequate patients.

% 25(0H)D;E= 35.88 +21.23 nmol/L (14.35 +8.49
ngmL)$lem, 12708 = 51.98+14.16 nmol/L
(20.79+5.67 ngmL) 2 &-83}7] Hol| |l 44.87%
Skt (P=0.143).

2 €% PTH

DAY 24 B} f= spfow wE oqx]—saL
Zlolglom HF 18 47.60+11.01419 ). &
PTHE 47.40+27.00 ng/LSl.o™, 12709 & 36.20
+1093 ng/LE E-83}7] Aol vl 23.63% 43}
At} (P=0.548).

[0

il

HER D F2 el 30 S5 4
=9] ¥]HollA] 7-dehydrocholesterol®] 290~315 nm
shge] Aol elal previtamin D& A4 E] v,
AR WA, B2 e A, T2l3 SAE S0 4
o2 8] HlEkl Do) Helz A2 3 ek
g H]EM DE 8 A1 EA sterol] A2 H| S o]
Ap) Aol ole ARSI ek D 3 Al
1} 23} vlekel DAALE 3 AE R of
@ vl D= 7ZhollA 25-hydroxylaseoll 23l 5
(OH)D;7} =3 AlAellA 1 a-hydroxylasee] 1,25
(OH),Ds7} EtF. 1,25(0H),DsS 99% o] AFo] ule}
7 D F&A (VDR)E E3ll A-&3tm o= Zell

FZ EAste] AAZlA A ] kAS 2
Folo] Ao gRE] PAWE 4] T4l ol
shA| €k 1 9] w, 5, A, HekrA S ke
#4710l VDRo| 2Hgstar Qlr}. o]& ulell D&
Aol A AEZAZ B3te] 2448, Wd7)s
Z2AZ8 glokzte o L]—F/}LHL]—S Zy 2o Fo

o)
Ir e

O

¥/ 48]z vek) D 2% 2 FEAeil
Gl TR, AL BT 2 B
tgE, RaZo® JehA "o

H[Eb D BEah Age) et Anke] ol
2] Lips 5> staging system< AlQFslgich. vleb]
Dol 2% 1 AW E AT, TEF T2 AR
BERsla 7352 3% &% 25(0H)D; levelo] 10~
20ng/mL, %Y 3% 5~10ngmL, TFY 735
5ng/mL o|slo]™ Z+ stageol|l4] EF PTH= 247
15%, 15~30%, 30% °1¢ S7t2 Aolsiict. 5%
HlelRl D ZAo] A7 A&5E AF 57129
Ago] xlHown FAsbFo] WARW o2
Qe 1Ak T et 2R A4t

u

=
2o, $5% 9 7% vle D REL 0%
4

(o2

N
~

ol A7) 5 S Zaste] Faxet T4
A B3] 9|AFY £AS Z7AFIY o= FuhE
Z 9 FpsZzo T Jeh A Hgfs

=3t Azlel] HolEWA vl =17 2
Liloll W2 SR M3l ZaidHe 25 A

— 123 —



st

=
_(3\_
]
il
O
ol

0l
ol

Xl: M 33 HM2%

J

ox
g
oy M
2 e

ML o2t
i
o
En
olN

e
A
St
>g£
NE
b
i

) H =
SERE, T4

)
lo,
ol
[
oj
a
o2
ot
o
o
2
o
:IOE
i
°

A7 Z7ta ek ol F B
| lal Aol Al 24 ¥
o] BatEl gl 1 219
& 5 5 9zt ola v
1] Z7lol] whel vjoral
, e fol] we} 3] 3olA vl

fha¥) 3, wlep D) 417
b} gl A a9l 1
Faelr) wgol el ol
sl 4 v]ERE] D
e 7HEA7 3,
A7 Bt

TollAE EebRAEE £

f‘-?f‘ olN m\.ﬂ
e

oY ol
o
o
o
2

of
B o
o,
R
o,
> T fr
A

e
W
lo
it
=
o

kr

e O
o

2

o T
=

o

i3

i)
v}
lo
o

oy -
By
of
o
=
o
N

X8 2 T ojo ol ol £
fEf
rie
i)
K}
=
o
Loy
3
N
N
Y

N
ofr
ofr 1

(¢
R
of

(o) A

=
oL
o

N

Q

ydrosylase
] nlel
waalo] Nt

S} = ZellA
Jonol el o}

s!

- fo
a1

=

2

ot

i)

ox
2
ot M2
{ru
ey
%

o

fo nu {4

fo

1

ru i
mﬂ
ki
i
olN

o

ook 3o
)
[

i rﬁ’i
i

N

of
of
o
ol

N oo oft 32
to
2
=
E
2
=
o
»
2
2@
rO
N
n
ofo
o

=1 AA
stk olell vl= FvhgE At =5
|2t X224 vlepql D £ 9 49| 9
o] = A5 BE HAAZ0MA Tt I A
Cholecalciferol 400~800IU A& A3ty 2"
24 A ZHE2 Cholecalciferol 400 U7} 3% Cal-
D-Vitag ©o]-&3le] nlelwl D B S dide
2 X8 AE AvEgdh
Cholecalciferol 1€ 4001U ®3 % g3 25(0H)
Dy 370 & fol3lA F7kell e 8% PTHE
Zraslgiet. o] % YAGFFOE 25(0H)D; T &
7} fAEE Aol = e} Chapuy 5% &
Z 25(OH)D; %7} 75 nmol/Lo|slollA] B4
T2 o] F7hElo} ek 19l er SngmL olst
Al PTHE| A4 43S 29l ow, Malabana 5
< HE] D Foi¥ % PTHO| 7H4AE s}
HEl D #FS 2500H)D; 557} 20 ng/mLE &
osigick. AAEL A EvkEE BAE @
gk A8k "% 25(0H)D; ol tsl] Aol A

BolelA kAT FAFALE L] FohuA

2

ZaAEo] SrIlEE A S 2] Frtst
7] A &slE B 25(0H)D; levelQ! 75 nmol/L o3}
£ vkl D 25 AE kel o] $AkE
422 Cal-D-Vitag Foigt Zlolr}. 18R]k <F
58 1d Folx HF dF 250HDy7} 75
nmol/Lol] ®X]7] Xslelon ol FuAlE 7t
VoS A 2 4 92 cholecalciferol 9]
=

193¢},

o o o

PA

B5 3ol

Al 73T e D R w3l WF vE 5
# <

A F el 2 B AT ARt

3} vep D Bgkaldleks A4, vhAleto 2 nle}
71 D} o] A2, Aol Aolle] % So] Aol
we} 2o} vepyl Do) ZehEE X 2wl i)
Rol7} 9le 4 glew] UAAsl A 24717kl
gobs Aotk o o Be AL gyoE
& A A7l "y Aoz Az

o (o] 3
ped =

SZ: v[elq] D o] o|Hell= =<d3ks 8 +
Wk PsfA] Bawoe] ghout Al oxt
AT EE FRF] s Zslo]
33 W 249 9ol ZUkgtha B
th. whebA] - vlERR] D B3] vlekRl D
2] X 5ol A AA] FolE mabslod et
H: B ol = calcium 600 mg¥} cholecalciferol
400 IU7} E3}5 Cal-D-VitaE H]ElR D £Z 32t
oAl FoJste] FE 58 3,6, 121YE F HF
25(0H)D; and PTHE 3% Idslgic).

Z1}: Cal-D-Vitag 37HE7 Folsli s wl &5
25(0H)Ds= F934 35.03+17.50 nmol/Lol| A 5o
% 5468+3.83nmolLE 56.1% =7Vl dF
PTHE FoJ& 63.25+30.38 ng/LollA] FoI3 38.10
+19.85 ng/LE 39.76% ZAasksich 1 £ 6, 127019
F2 WEA I35 25(0H)Ds = 50.65£21.75, 51.98
+32.03 nmol/LE Aol FAGe] YA 7] &

e

r

e 30

— 124 —



FAsIR o €F PTH 94| 3438+
82, 362011093 ngLE A& H8A7} nlLA
Zrazsto] A= k.

0 9] AZZ vl D 75 3kAtellA] Cal-
D-Vita®] 37§¥ 5-& ¥ serum 25(0H)Ds 57} Hl
PTH Z4&E & F d%len 1 F dHFF9
serum 25(0OH)D; 3! PTHE $-A|g-& & 4 Uit

ZACH0{: AT vlel D, vle D 2

a1e s

1. Sherman SS, Hollis BW, Tobin JD, et al. Vitamin
D status and related parameters in a healthy
population: the effects of age, sex and season. J
Clin Endocrinol Metab 1990;71:405-13.

2. Lips P, et al. Vitamin D deficiency and secondary
hyperparathyroidism in the elderly: Consequences
for bone loss and fractures and therapeutic impli-
cation. Endocr Rev 2001;22:477-501.

3. Lau KHW, Baylink DJ, et al. Vitamin D therapy
of osteoporosis: plain vitamin D therapy versus
active vitamin D analog (D hormone) therapy.
Calcif Tissue Int 1999;65:295-306.

4. McKenna MI, et al. Differences in vitamin D
status between countries in young adults and the
elderly. Am J Med 1992;93:69-77.

5. Reichel H, Koffler HP, Norman AWL, et al. The
role of the vitamin D endocrine system in health
and disease. N Eng J Med 1989;320:980-91.

6. Mellanby E, et al. An experimental investigation
of rickets. Lancet 1919;1:407-11.

7. Windaus A, Linsert O, et al. Vitamin D. Justus
Leibigs Ann Chem 1928;465:148-55.

8. Chapuy MC, Durr F, Chapuy P, et al. Age-related
changes in parathyroid hormone and 25-hydroxy

HlEt2l D

9.

10.

11.

12.

13.

14.

15.

16.

17.

— 125 —

0|

S axjolM A7 8lefel Dol BE 23}

cholecalciferol levels. J Gerontol 1983;38:19-22.
Chapuy MC, Chapuy C, Meunier PJ, et al.
Calcium and vitamin D supplements: effects on
calcium metabolism in elderly people. Am J Clin
Nutr 1987;46:324-8.

Riggs BL, Melton LJ III, et al
osteoporosis. N Engl J Med 1986;314:1676-86.
Ooms ME, Roos JC, Bezemer PD, Vijgh vander
WIF, Bouter LM, Lips P, et al. Prevention of

Involutional

bone loss by vitamin D supplementation in
elderly women: a randomized double-blind trial. J
Clin Endocrinol Metab 2001;86:3618-28.
Dambecher MA, Kranich M, Schacht E, Neff M,
et al. Can the fast bone in osteoporotic and osteo-
penic patients be stopped with active vitamin D
metabolites? Calcif Tisue Int 1997;60:115-8.
Johann D. Ringe, Erich Schacht, et al. Prevention
and therapy of osteoporosis: the roles of plain
vitamin D and alfacalcidol. Rhematol Int 2004;
24:189-97.

Lau K-HW, Baylink DJ, et al. vitamin D therapy
of osteoporosis: plain vitamin D therapy versus
active vitamin D analog (D-hormone) therapy.
Calcif tissue Int 1999;65:295-306.

National Osteoprosis Foundation (US). Physician’s
Guide to Prevention and Treatment of Osteopo-
rosis. Washington, DC; 2000.

Chapuy MC, Preziosi P, Maamer M, Arnud S,
Galan P, Hercberg S, et al. Prevalence of vitamin
D insufficiency in an adult normal population.
Osteoporosis Int 1997;7:439-43.

Malabanan A, Veronikis IE, Holick MF, et al.
Redefining vitamin D insufficiency. Lancet 1998;
351:805-6.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


