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Vitamin D Status and Related Biochemical Parameters of Women in Korea

Moon, Soo-Jae - Kim, Jung-Hyun - Kim, Soo-Won - Kim, Sang-Young - Lim, Sung-Kil

Department of Food and Nutrition, Yonsei University, Seoul, Korea
R & D Center, Tong Yang Confectionery Corp.**
Department Internal Medicine,*** Yonsei University, Seoul, Korea

ABSTRACT

This study attempted to define reference data for the distribution of vitamin D status and to
explore the relationship between vitamin D status and related biochemical indices in Korean
women. The vitamin D status of 179 Korean women aged from 20 to 75 years was analyzed
by using HPLC(High Pressure Liquid Chromatography). Related biochemical indices such as
iPTH, alkaline phosphatase, creatinine, albumin, Ca, Mg and P were also measured.

The mean serum level of 25-hydroxyvitamin D and 1,25-dihydroxyvitamin D were 25.8ng/
ml and 89.8pg,/ml, respectively. Low 25-hydroxyvitamin D( <25nmol/1) was found in 29 sub-
jects(16.5%). There was a significantly progressive decrease in serum 25-hydroxyvitamin D with
increasing age(p<(0.05). After in their fifties, there was a dramatical reduction in 25-hy-
droxyvitamin D{(p<0.05). It was also significant in post-menopasusal women compared with
pre-menopausal women(p<0.000). Serum alkaline phosphatase levels increased significantly
with age(p <0.001). Whereas serum calcium and phosphorus levels remained constant with age.
Serum 25-hydroxyvitamin D was inversely related to iPTH(p <0.05) and alkaline phophatase(p
£0.001). (Korean J Nutrition 29(7) : 758~1771, 1996) :

KEY WORDS : Korean women - vitamin D status - serum 25-hydroxyvitamin D - iPTH - al-
kaline phosphatase.
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2 ATl Zefdt AT A I o4 179%0]

dHe Bxe 2oxﬂTE1 T5H 2 BHEA 2hEA e
7 AR 1294 TAHES S A9y B

2E 10d 992 ERe) B9 2OEH(20~29A11)7} 207

(11.2%). 3071(30~3941)7} 33'8(18.4%). 40t (40~

4947} 45%3(25.1%), 5000 (50~594)7} 478 (26.3%),
T3 60A ©(60~T541)0] 3478(19.0%) 0.2 B

4 127 EHES S

2. AF AR 9 X7 3

A7 HAIE 7172 19944 69 5E 19954 59
742 oln], g A1, FHY HEAl] s w
HE 53 Alg], 874 ‘?l°ﬂ dish 2ARHAT

1) gl x|
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B A7 £ A8 ALE AEAE o] &3}
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A+ RS vitamin D Aol dgke = Ei
s AL, B4 8918 ] d% Balew
9%, A4, 3=, AA FE, F AZRH, AF A
S AR B8 AlF 9 A% 24,
o AF F2o Wt f5ol e doprgron 3}
(past medical history) 3 @Al 43st1 9=
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1) & 25-hydroxyvitamin D(25-0OHD) 2| &A1
d4 25-0HDE ZA4sk= WyogE CPB(Com-
petitive Protein Binding Assay), RIA(Radioim-
munoassay), 718]3 HPLC 5-& o]-43 ] Fo] 9l

o

THE 2 AT M= RIAE nge 4a oz st
© kit® olgshs W u HPLCE o)&stal E4sh=
S v BAstEY. 1 AT B o) 2o A3t
3 HPLCE o] -3l B3l w e HA43a1qin).

1) &3 7171

¥4 25-OHD &4 HPLC 7]7]& Waters HPLC
systemsE AH&FtHModel 730 integrator, vari-
able detector, Mode 510, 680 gradient controller
pump: Model U6K injector). & kite INCST-
ERAM AFE TFRl3le] Algshint.

Vitamin D metabolites standard=+= crystalline
25-hydroxyvitamin D& AMH-51$.2H, o]= RocheAt
Nx} 715 Wol 95% ethanolol 2o —20°ColA A%
8t & ARSI EHCH) ~vitamin D metaboli-tes= 25—
OH(26,27-methyl~"H)D(18.7Cimmol/1)Z& Amer-
sham International®l A F9]8te) AREslgict A2 s
2E &4l (methanol, acetonitrile, hexane, iso-
propanol)= HPLC grade ©] it}

(2) 24 v

AsknesS5®¢] B1% 25-OHD &4
ato] o) A8S T8l 4 FAYS AR &
A9 chromatography ©HA12 =3t}

@ dA A 25-hydroxyvitamin D& %3} 33

g4 0.5mle 13x100cm 138 A @) Yz
o (*H) 25-OHDE 254 ethanold] ¥o] 1500 ct min”
'2 spikedtHch. Ao A 108 XE F 5000 meth-
aol-isopropanol(90 : 10, v/v)& Y&t} Vortex® &
42 F 1000goA 3% o4 Y42 S 8t n-hex-
aneZ% #2349 A4 (N,) gas® AZXA A Fig. 1).

@ Chromatography

AlHE 1500 methanolol ©hA] &31A17) 3 9em
guard column®] €2 u-bondapakel FYa+3)o.H,
flow rate’} 1.5ml/min%l gradient HPLC system
(Automated gradient controller, Waters)& A3}
At} 25-hydroxyvitamin D& 28817 98 0~7%
7+ methanol : water(86: 14, v/v)& A 9402 A}
#3t90m, 100% A 494o] g linear gradient®
T~25%%+ methanol : isopropanol : water(86.8 : 10 :
3.2v/v)E B 902 AT A EE T8t A}
oo column® methanol® 308 oA A&stg o,
A §do= 108 5 equilibration 3Tt Col-
umn effluente U.V. detector(980 variable, Wat-
ers)= 265nmoll 4] monitorstlen, AAH integra-
tor(M730 data module, Waters) 2 peak® T3}



Place 0.5m} of serum in disposable tube J

|

rSpike with(CH) 25-Hydroxyvitamin D in 25ul of Ethanod

|
rlncubation for 10min4|
l

rAdd 0.5ml of Methanol-Isopropanol(90 : 10 v/v)

| Add 0.5mL of Hexarﬂ

|

r Centrifuge at 1,000g for 13min

Collect Supernatant(Hexane Layer)

l : Supernatant
rEvaporate with N, gas(Dry) |

l

l Redissolve in 150ul of Methanol J

l

O
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Table 2. Analytical condition for atomic absorptions

! Inject in HPLC System

Fig. 1. Flow-chart of extraction of 25-hydroxyvitamin D.

Table 1. Instrument and operating condition of HPLC

Instrument A gradient HPLC System
(Automated gradient controller,
Waters)

Integrator M730 Data Module, Waters

Column u-bondapak C' equipped with a

2cm guard column

Solvent Sysytem Methanol : Water(86 : 14, v/V)
Flow Rate 1.5ml/ min

Chart Speed Tcm/min

Wave Length 265nm

AxE 22340y, HPLCY 7L Table 140 #A|

ST
2) A 1,25-dihydroxyvitamin D(1,25(0OH).D)

2

olejz ey 3790l oisl ¥4 1,25(0H).DE £4]
agit. ol RIAS Hg oz iz oz AU kitd
o83 L AHESle] s,

Elements Wave slit Flame Std. sol.”range
length  (SBW, NM)
Ca 422.7 07  AAC® 1.0-50ppm
Mg 4852 07  A-Ac  0.1-0.5ppm
1) Std. sol. : Standard solution

2) A-Ac : Air-Acetylene

g4 Ca, Mg Atomic Absorption Spectropho-
tometric MethodZ °o-43l%th. &, ¥4 0.4mlE &
2ol 8% TCASH &3 F 2500 rpmollA] 3037+ 944
By 3 & A=d £ 0.1mlE 5% lanthanium chlo-
ride €102 8)Xslo] 7}7e] Mgt FES FHE
£ AAS(Atomic Absorption Spectrophotometer,
Buck 200A)2 =4 ¥ 7%M(standard surve) & 2
Aste] Mg T 4 T7I7U FEE FatdtHTable 2).
=3k 83 peo] A%+ Molybden Blue Colorimetric
Method(¥]4] A#)E oj&atdedl, B4 0.4mist &
%] 8% TCAE &ste] 9452 (2500rpm, 30%)
3T AAEd 0.2ml—g st ¢-H,0 0.8mlg 73t £
ammonium molybdate &< 1ml, hydroguinon Iml,
Na,CO,1mlE 743 & 48 F gAolA] 3084+ =jst
Ao 660nm°ﬂ/‘1 GilfordZ o)-&3ted F4=E F43
o2 7@ (standard curve)S 2

(2) @4 creatinine, alkaline phosphatase < A

Kyokutorle] #g Alekg
Jaffe reaction®® alkaline phosphatase= n-ni-
trophenylphosphatased o]t £4]3}%ith.

F918ke  creatinine

(3) ¥ iPTH(intact parathyroid hormone)2| BA

iPTH% immunoradioactive assay(IRMA)E A9
3 491 8- kitQl INCSTERALY A)E-S o] &3)o] ¥4
Cia=

4. }Eo 4
ZAME B2 8= SAS(Statistical Analysis Sys-
tem) AL At packageE ol-&3te] B Mt
BE %3 24 the] =554 Kolmogorov-Smir-
nov goodness of fit test2 A7t £X 4FE HA5
olo] uh= 74 WAL Aasgit BE Azl 9
%L%;M ﬁ%{ﬂ% FERR, 4F a8
a8z & 2FEE dludpy] A t-test, ANOVA,
SNK-test 5& E/‘] stgen 7+ We4g 7he) gk
B8 98X+ pearson correlation® simple re-

‘=‘ /\‘] ;(]
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BZE A gAREL 204 BE 754 742 9]
A FAENCH, H7 g TR o #A A A
o] 93%(52%), WA F AL 867 (48%)°Att
(Table 3).

AT S AL 3G wAS A, Ag 2 A
7 BHE AR HEslo] B A3l AFAE Ao
147902 82.1%% X3tz Yen, 1 9 A7=r}
297, 718t A o] 3Hole}. FHI oM Eo] 549
(30%) 02 717 &L 2 AAstn gigon, Ayge

7ML QA omA el AR FaEA) g

Table 3. Demographic and clinical characteristics of st-
udy subjects

Variables N Minimum Maximum Mean SD
Age 179 20 75 45 137
Heightcm) 179 148 172 158 7.2
Weight(kg) 179 38 76 57 58
BMI 179 168 32.1 227 83
Serum vitamin D
25-OHD
ogml) 179 0 67.2 2327 123
1,25(0H)
,D? 37 0 993  39.83 23.06
Bone density ;0537 0558 0445 0.0567
(g/cm’)
Energy balance
TEE 178 13500 3129.0 20319 376.4
(kcal/day) ' ' ’ ’
Intake 176 1176.8 2947.3 - 2054.6 577.7
(kcal/day)
Menopause
Menarche o5 5 22 156 18
(years old)
MENOpause g6 29 60 470 60
(years old)

Exercise time

T 39 10 630 78.0 9.6
(minutes)

Time spent
outdoors 179 0 360 76.5 515
{minutes)
BMI=Body Mass Index, 25-OHD=25-hydroxyvitamin
D, 1,25(0H)2D=1,25dihydroxyvitamin D,
SD=standard deviation, TEE=Total Energy Expenditure
a=s-1,25(0OH)2D was measured in 26 selected subjects

[e]
Ris

dEO(d =3 9A4) 298 (16%) oIt AAL 7}
A1 e AHELS 6P G4A%) oYY 1 2FRE
AHT(15%), 93w EIAH10.3%), WAH5.8%), A
(4.6%), SA =524.0%), 7+35AH2.9%)9 &0l
o} 3EE FF 37} 32%9(18.8%), 1LFo] 62+ (36.

%), WE0] 56'8(32.9%), W& ol4do| 207 (11.8%)
o7 g io] uE o] rt.

274 el digk 2Abe AR o8] el Axzr}
AZstal Qe $4E AT A7 Ak F 91
5%7t Ao} ojo} HEE FAdo] glvki a1,
41174"—”101 AdE= C’i"é%% Solgt Aol ldn Ade

P
% o-r7} EH 01%1‘4
AT A BT €78 B JAE0Iden, 2
73 A¥L FH 15, 6*1](10~22Aﬂ)°l%1‘4 A 9N 7
T 3.63), Bt 24 H5- %]
AT Hdoks E83159d 73%‘01 Ade ‘ﬂ/‘é% 32‘5‘(17.
9%)°1UL, A SE2E AAE AHEE FHo] YUW o
42 139t

AT AAAEY] B AR 5L 158cm, 57kgol
o, HTMES Yehys Ad% 2 (Body Mass
Index, BMD$! Quetlet Index= 7 22.78 vehyd
oo}, BMIo| @& &5 7]&el w2d 20 olsH (A 4%)
T 388(21.2%), 20~25(H )= 111%H(62.0%), 25~
21(AAZ)E 208 (11.2%), 2= 27 o]AHH|TH
108 (5.6%) ] At}

2. "4 vitamin D &2 2%

AT OdRIEY] €3 25-OHD 2AXE 37 23
28£12.39ng/ml(BHF+SD)SIth. &49 25-OHDY
HaAE 3.5ng/mleller, ¥4 25-OHD ¥%7} &
AEA @e Jd4EE 1114(6.2%) 10}, Papapoul-
0557 ¥4 25-0HD7} 2AERA R AASS
d%4 25-OHD7} wfj$- @& el Ao2 AAg v} gl
o ol & AN SAHA FL 1159 83 25-
OHDE #AiA] oJeta 7H538le] d% 25-OHD 50|
e Jde g EFHAZoy HE X @ 2akg v R
A 45 & A AYA AL

webA 2 A7 gdRtEY 83 25-OHDFEL 3
4 221 3.5ng/ml oJ3lo A HE Hol X2l 67.
2ng/mi7kA 9] X FeiE Yehm Itk 3 25-
OHDF=E°] 25%(first quartiles)joll &5 oS
2 3.5ng/ml°lEH-E] 12ng/ml(=30nmol/1)7HA] BX
5101 AR, A ZAR)9] 50% (second quartile)§l A

2 20ng/ml(=50nmol/1)°)%21, 75% (third quar-
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30 T

Percentage(%)

0-3.5 3.5-8.0 8-10 10-12 12-14 14-19 19-24 24-35 35-50 50-68
' Serum 25-OHD(ng/mL)

Fig. 2. Distribution of serum 25-OHD levels in study subjects.

tile)= 28.2ng/mi(=70.5nmol/DE EXHo] c}
(Fig. 2). &3+, €3 25-OHD A7} wola 3713 ¢
A= 8ng/ml =20nmol/) =+ 10ng/ml(=25nmol/
DE &7 29A g4 25-0HD A7} 8ng/ml (=
20nmol/l olslQl JHEL 208 (11.4%)°1%2™, 10ng/
ml(=25nmol/) o 8t2 SAHE A EL 2998 (16.5%) 2
2 YEeRT

&9, 1,25(0H),DY A4 AA gL F 3799
s gk 243 Asl 39.83+23.60.8 Vet 1,
25(0H),D¥e Aol A A=A 288 ddsh= Fa%
g ot thAlE oI, 2 G SN wlg &
01‘11 st} A vitamin D FE1E YER)Z =
2 ol ejoit). wetd & AfeAe A

F b ghe E 25-OHDol W3k B4 %
230} A P3ct

Table 4= 2 A7 W59 84 25-0HD -’F—f_v‘-%
AETt AR & Qoo AFste AREY Yehd, &
< 34 ¥4 25-0HDE v|ws] ¥r) 93] g &
T ARES A daojurt, 25M9A 7447149 A
9l A2A(40~46N)PE2] dY 25-OHDE He
50nmol/1(=20ng/ml) & veh}, ¥ AF-o FHxHT}
T ok7h e AGS BTk AA Tsol HolSe] &
4 25-OHD %2 25.50+13.10ng/ml& & A+
Ao} o AT A2 vl 1w gle F 299
WA=} Curacacdl AFshe MAEL oz o

Hod
rej g

(RO )
NIO o ﬂPi

% 25-OHD &8 S43 Aol e vda=gle 3
£ A% 4 ¥4 25-0HD &4 A2 HH-E 50nmol/
1(=20ng/mhely x=d7] <4< 25nmol/l(=10ng/
mD? ¥HE Curacao(12.15°N)ell Als 32 A&
116nmol/1(=46.4ng/ml)o] 1. x=d7] oJA-& 75 Tnmol/

1(=30ng/mhH = &= = w2 & FolZ BY
]-;}_29).

Omclahls™o] WA 2N E 9] vitamin D AElE 3
7]'7—5L 7334 B @aﬂ 324190 7% 29.1+9.7Tng/mlzg}
HE et B A9} vjsegt A
£ F ,\19\15} u)=Qle] 744" Baltimoredl] A
= 20~9640 Atele] 11499} x| 82.1+2.
28nmol/1(32.8£0.91ng/mh 0|2l e, F=912™ 55,
8+21.3nmol/1(22.32+8 52ng/mD & UEl} o}a o
2] A1Fd| vitamin D& 7283814 &1 Q= JFNE
o] dARE et AR v Ee] Hig) €4 25-
OHD F&°] A3 ¥5-8 & ¢ A

ol & A9 itz HlwahdH, vEUERE ¥
g ZolE B on JIRIER T 23 =7 Uehd
t} d=o] ¢ vitamin D 78 2 Fo] thdsln] gke
RE& 28 Yebe) vlsd 27lol x|k 2 e A4S

A
D
o

S A7E AFo] A ZhEelRen g A FALR

FE 349 €4 25-OHD/ =99 Aoz gAe 2=
olgith A, n2eE] A Eolz) whole] A 95

OHD 5E& F3@ Aot Aok sz, ge
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Table 4. Serum 25-OHD levels in reported studies from
different conutries

L E

Mean
Conutry Year Age (ng/mi)
Korea (This study) 1995 20-75 23.3
20-50 25.8
>60 15.7
Swiss (27) 1992 25-74 20
USA (Baltimore) (13) 1990 20-96 32.8
USA (Black) (32) 1991 28-50 18.3
(White) 1991 28 -50 21.4
Dutch (29) 1993 22-59 20
74-90 10
Curacao (29) 1993 2626 46.4
6383 30
France (9) 1983 20-40 28.1
1983 61 -90 1.9
U.K. (6) 1980 36-44 11.54
>70 6.9
Mexico (30) 1982 adult 29.1
>60 15.5
Belgium (8) 1987 adult 24.4
elderly 11.6
Ireland (11) 1985 adult 46-39.2
elderly 2.0-236
Saudi-Arabia 1983  youg adult 11.5
elderly 36
A R 28MFH 50474419 g el 214+

12ng/ml, 3918 18.3+0.9ng/mlZ vFEl} QF7t
FoAQl Aol & Bt -8 veheh 22 FFE ol
9\1\5\: Zar o4 1568¥ 2 o & Aol A= 604
2% 57.7+£2.5nmol/1(23.1+1.0ng/mD & B
T 233 ZAXYES AN & E o
250 H]g) Tha 2o Ao WE 2= 99},
}—?—"4 ofzhu]elele] A4 €4 25-0HD7} =%
B3 EU(24N) o] AA 9 i REE oF
M 9l7] wdelct. ol g AdES ﬂﬂsﬂ B
0l S7MES A AF R BEAY 89 F
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Table 5. Serum levels of 25-OHD and associated biochemical parameters in different age groups

Variables 20-39 40-49 50-59 60—
(n=53) {(n=45) (n=47) (n=34)
25-OHD* *26.31+13.23° 25.63+12.36* 21.93+11.48° 15.681+8.68°
(ng/mL) (UD-65.4) (7.8-67.2) (UD-46.5) (0-35.2)
iPTH* 2233+ 8.65° 2021+ 7.84° 21.07+ 9.80° 24.52+8.38°
(pg/mL) (12.59 - 65.98) (11.06 - 48.72) (11.99-65.98) (13.45-45.31)
ALP* 799+ 242 8.55+ 2.46° 9.56+ 2.18" 9.261+3.02°
(KA) (2.74-11.85) (2.16 —11.53) (2.54-12.05) (2.72-14.60)
Creatinine 0.98+ 0.32 1.00x 0.40 0.95+ 0.33 0.88+0.33
(mg/dL) 0.47 - 1.65) 0.71-1.82) (0.65-1.84) (0.61-1.73)
Albumin 4.67x 0.72 455+ 0.57 459+ 0.63 4.5630.62
(g/dL) (3.09- 6.08) (3.13-57.0) (3.10-5.91) (3.22-5.62)
Ca 10.39% 0.95 10.64+ 1.02 10.63+ 1.32 10.58+1.24
(mg/dL) (8.36 - 12.96) (8.14-13.58) (7.49-13.91) (8.99-13.11)
Mg 2.08+ 0.20 2,12+ 0.19 211+ 027 2.24+0.30
(mg/dL) (1.50- 2.67) (1.80 - 2.58) (1.58-2.76) (1.97 - 3.26)
P 4.11% 077 412+ 0.94 452+ 0.94 4.29+0.78
(mg/dL) (2.47 - 6.16) (2.21-7.34) (2.44-7.52) (3.07 - 6.80)

25-OHD=25-hydroxyvitamin D, iPTH=intact parathyroid hormone, ALP=serum alkaline phosphatase,
Cr=serum creatinine Alo=serum albumin, Ca=serum calcium, Mg=serum magnesium, P=serum phosphorus,

#p<0.05
*p <0.001

abc were different significantly(each other)
+ Undetectable data were excluded for calculating means

Fig. 3. Relationship between age and serum 25-OHD levels :
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The dashed line is regression equation{p <0.05).
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Table 6. Serum levels of 25-OHD and associated biochemical parameters between pre- and post-menopausal women

Premenopause Posrmenopause
. (n=93) (n=86)

Variabl g

anaples Mean +SD Mean +SD p-value

(Range) (Range)

25-OHD" 23.36+13.05 19.49410.43 0.0000
(ng/mL) (UD-67.2) (UD - 46.5)
PTH 21.69+ 8.30 22.14+ 931 0.7336
{pg/mL) (11.06 - 57.96) (11.99 - 65.98)
ALP* 8.05+ 2.46 9.58+4 2.43 0.0001
(KA) (2.16-11.85) (2.54+14.60)
Cr 0.99+ 0.36 0.93+ 0.33 0.2641
(mg/dL) (0.47+1.84) ©0.61-1.82)
Alb 461+ 0.66 458+ 0.62 0.6901
(g/dL) (3.09-6.08) (3.13-5.91)
Ca 10.48+ 0.99 10.63+ 1.25 0.3999
(mg/dL) (8.14-13.58) (7.49-13.11)
Mg 2.09+ 0.20 217+ 028 0.05
(mg/dL) (1.50-2.67) (1.68 - 3.26)
p 414+ 087 435+ 0.86 0.1346
(mg/dL) (2.21-7.34) (2.89-7.52)

25-OHD=25-hydroxyvitamin D, PTH=parathyroid hormone, ALP=serum alkaline phosphatase,
Cr=serum creatinine, Alb=serum albumin, Ca=serum calcium, Mg=serum magnesium,

P=serum phosphorus, SD=standard deviation
+Undetectable data were excluded for calculating means.
*P <0.0001
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22 AAEgen o= 12.15Nd $A3 Curacao
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Tk E3 0|8 y=-0.47%+69(4)
), y=-1.14X+163(Curacao)eh= 3JA*2
3o} ddalolalz Wele 8A 25-OHD $2&
= e 299¢ FHsg £ AFNE
20) 2719l et 84 25-0HD S99 Wslr}
GoH o A%e P Hos BAF A} r=-
0.3502(p<0.0001) 8+ vl EE =2 59 AHAE 7}
A5 Yo y=-0.23x+34.23(p<0.05)¢ A4
o2 A9

dgo] Zrlgo] wE AW vitamin D $£9 Z4
o] Bat ATE o}rkx] BAF Ay} PR E @
gkt vl TRk 915 0] BatalAl 98 7] 4N
0EATT AR T Yok TEY AEe Z7bol] me
Aol vitamin DS HEH AA7} BEETE AL
z7e] 272 tale] 7]AE ARA T o B 4F
AHIYHIES PG 2HD)Y HHgo0] 27k
A AAY 5 9lonE B T Az AR vkt
Bhsh o] g] eke] A% 94 md kel 2o
A} ol el 1o} vitamin Dske) BeiAdl tiak 384
o no gAE o Faste] BAjstolof & Rolt}

2) MslEtA Hol

g3 25-0HD #& HEY] AAd 98 = 5 e
AseA eeE® ¢#2 iPTH, alkaline phos-
phatase, creatinine, albumin¥} 8% F7]2¢ ZF,
ulaveE 918 2489 00 (Table 5, Table 6), vi-
tamin D9}] AaAdol tis] dolR v (Table 7).

A PTHE intact PTHE 24s&gon, A 4+
YARFE ] HEAE 21 90pg/mloloa, B 11.06~

)
i
ro,

R WAT ox 2 3 A ok
2
oL

T oox
ol
ol

i ml

...

O A 3 B 3k 29(7) @ 758~TT1; 1996 /767

65.98pg/mlz 25 A4 4 gk xFE A
Q2o e HF 2R E 20~30E 22.33pg/ml,
50u= 21.07pg/ml, 223 60th= 24.52pg/mlZ F-<f
ol koLt Fvlehe A% BATHFig. 4).

E249 AEE AHE7IE = alkaline phos-
phatase® B 8.76KA0|9l o, ol A¥o| F71%
o wet feHez F7HFATHr=0.2717). 20~30H
o} 40t A= 242 7.99KASH 8.55KA ©1em 50t
= 956KA, 60t 9.26KA°IAtHp<0.001). ¢
Azg 3AAL Q8o Z)d wE alkaline phos-
phatase?] Z7P7F £318& 23 (Fig. 5).

y=5.596+0.06378x

(y=%Aalkaline phosphatase Z4*| x=4%

p<0.001)

&9 creatinine#® albuming zHzt B# 0.96mg/
A7t 4.59g/d12 A4 WYl EgE]o] 9lgler o
Zol| W& Aol HolA| gt A W F ZES B
F0.55mg/dIE A% Toll mE Aol Az, A3}
nlav|#e] 9% H5d S Btk

g3 25-0HD o3 #3 Az HAEFH]
ABAde BN Aal Table 7914 HQI Hied o]
PTH$} alkaline phosphatase’} 25 &% 25-OHD
o] A9} &9 FHdE ZAHr=-0.1731, p<O.
05, r=-0.2678. p<0.001). wetA A 25-OHDY
Arejoll = PTH(Fig. 6)9} alkaline phosphatase(Fig.
N7F AHAQ 4&e F= AU ¢ ¢ UASH, re-
gressionS 58 3 2g FA3 e ofi9) 2t

y=—0.2616x,1+27.5527

(y=8% 250HD x,=8# PTH 24X

p<0.05), ‘

y=—1.3768x,+34.15578

(y=8% 250HD x,=¥4 alkaline phosphatase

24

p<0.001).
Table 7. Serum parameters of vitamin D endocrine system : means, SD, and the coefficient of regressions on 25-OHD
Parameters N Mean SD Intercept Slope r p-value
PTH(pg/mL) 176 21.90 8.77 27.5526 -0.2616 -0.17309 0.0216
ALP(KA) 170 8.76 2.55 34.1558 -1.3768 -0.26776 0.0004
Crimg/dL) 172 0.96 0.35 23.4760 -1.3569 0.6422
Alb(g/dL) 172 4.59 0.64 14.6283 1.6412 0.2996
Ca(mg/dL) 167 10.55 1.1 8.5082 1.2502 0.1794
Mg(mg/dL) 166 2.13 0.24 27.6465 -2.7701 0.5221
P(mg/dL) 156 4.23 0.87 14.5139 1.7855 0.1591

PTH=nparathyroid hormone, ALP=serum alkaline phosphatase, Cr=serum creatinine, Alb=serum albumin,
Ca=serum calcium, Mg=serum magnesium, P=serum phosphorus, SD=standard deviation
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Fig. 4. Relationship between age and serum PTH levels.

Fig. 6. Relationship between serum 25-OHD and PTH lev-
els : The dashed line is regression equation(p <0.05).
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Fig. 5. Relationship between age and serum ALP activity :
The dashed line is regression equation(p <0.001).
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