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Abstract

Because there is a great concern today about the damaging effect of chronic exposure to
sunlight the use of sunscreen providing the photoprotection effect against ultraviolet (UV)
was widely increased. As a result of common use of level of photosynthetic Vit. Dy in human
skin decreased these days. In our experiment the animals covered with fabrics with 50%
(fabric B) and 100% (fabric A) protection rate against ultraviolet B (UVB) were used to
measure serum 25(0H)D,;, ALP, total clacium and phosphorus. Vitamin D deficiency diet
group had no effect on concentration of serum phosphorus. But the concentrations of serum
25(0H)D; and total calcium were more decreased in vitamin D deficiency diet rats than in
normal diet rats. Alkaline phosphatase activity in sunlight irradiated groups covered with
509 (fabric B) and 100% (fabric A) UVB protection fabrics was more significantly decreased
than vitamin D deficiency diet group. In conclusion, sunlight irradiateted groups were
compared to effective to protect born disease due to the Vit. D deficeincy group.

Key words: UVB, sunlight irradiated, Vit. D, fabric, alkaline phosphatase; Z}2] 4 B, siwl=Al, u)
el7l D, A&, gaetel EAvE 014

AR kol ol gloiA vield] Do) AgYE =AY 4

1. M B2 gl (Matsuoka, L.Y. et al, 1988) =3 AzH4

8 AL 27| gt B2 Qo] 9¥-e )

At 225 o} o] 2 QR XA Al § o Aoz QT ANHENE 22T F B FII) 48}
U2 A% 2227t Aol Wi wolBFE skl of AEE oA} g (Robson, J., 1990) 2B 9§
£ A7 A3 ek §8 AR XS Ao A AslAle) o] Aghe u|Elel Do sl 4L
A ApdA e} Apgol) B} me o8- o] &3 A9 A= shiel Scle] ¥ 4 gloh hRe] o RE
A Aeto] FrhEla glek oF A4 AwiAle] o] 2 ejokRAelA AA BHAL F4E= Hoz o
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24 912w (Matsuoka., L.Y. et al,, 1992) 53] wlo}
o x&HE 398 BF oz it 4o gle
A5-clotebulolol 4] ojoleAME wEm)l D AHol
A% FFYel AAlANE FABkE, T2FF 9
o] Z7+819c}(Sedrani, S.H. et al., 1990),

v|eld] De Aolae] Ags) qle] F4-8 247
3 2AFe QAE gyt AYAA o] kA v
AL o Hge] #E QY FEF AT FA42
o},

ool 27 wlelRl D A3 = Aol vl sfhekgA
of| 9] xZo] How ®F} u|elw] Do 9] Yojre] 4
$#o] g2 xolE(Holick, M.F. et al, 1989) o] %l
ol Fadhe] HlokBAo] 7 AL AalelA gl
A 744 93 FUol=kan A7slch(McKenna, M.J.
et al, 1984), =lokgAlel €% vlebd] Do) A 4
A2E 3 A Ao d8o x5 E 5
“990~315 nm Abo] ] 5}4-& 7} Ultraviolet B(UVB)
a7} B4 o2 xZsk3 7-dehydrocholesterol
(provitamin D) & A74ql ¥vet Ao F3c}
(Holick, M.F. et al., 1980), ¢]7i1-& 7-dehydrocho-
lesterol?] Bia#] o BEHF el 9,10-
secosterol precholecalciferol (previtamin D) 2] &€
Z Wg= (Tian, X.Q. et al,, 1993) °| previtamin
D7} o xe] Lo & v|elgl DE W]
o},

A Kol o] A4 B AlolF F-F AH ol ol Aol
S vEl D ZhelA 25(0H)D:2 HEs 3 o]

7o) AlAlelA 1,25(0H):De = =Hc}(DelLuca,

H. 1988; Holick, M..F. 1989; Reichel, H. et al., 1989).
vl Do} AEE=ql 433l 1,25(0H).DE Aol
Ao g Qe F4-5 A AN el
o 2AAzE Fgqe, £ ¥15 D ouYe) A
Yoz A AxAERE chiesh BE wa
FEol Aolahe T2 Yolatol o) Proles] YE

93

% A%} =9 1,25(0H) D} 1 FAHELE H4A
A e @A 2A s ok

ALP(Alkaline Phosphatase)+= AW 33 1A
A F7tehs E42 wEll D A4 i JF
z o] Agge} AJAAA ] N AE2A AHEE o]
#3245 %2 F57 $71814 Hv3(Boyan, B.D.
et al, 1988), = =HF ALP7l F715HA =+ oA
<+ F9AEq FAHY WAE HAFA "o
(McKenna, M.]. et al., 1985),

£ AFolA = vEinl D A8 Alo| & A53F Aol A
84 Aekgo] A7t 50% (fabric B) 2} 100% (fabric
A}l AE 49 4T 2= F, Fo ¥F vell DF
=} ALP, 745, ), 4% Fo| A9 A4 FA=
o wiasle] oA HEE AUAF dolus] A o}
+3 A2 A9E 3isich

II. 2 3 gy
1. M8

1) & Az

Aol AHEE A5+ AYA A awid 25S
A7 ddoE A olE AE A5e SR 44
€ <Table 1> 7). o|a 2Fe] E4§2 KSK
0210, %+ KS K 0511, $7)& KS K 0506, <38
< KS K 0819 3ol o+ 4= e},

A9 A AE-2 UVB lamp (Spectronics corpora-
tion, USA)& &9 20cm 9ol A5z, UVBE 1
£ AR A olw] =kejd 414 (San Gabriel,
USA) % ALl ¥ Adoly AdABE 243
AL 8, A& FAAIA 4 AYAHE BE &4
sgom, Age] AAFAEL 53t o] A4kt
gew < Table 1> Jebyglch

2}2) A5 3-8 (%) = (5/B) X100

Table 1. The characteristics of materials

Density density/5 cm . Light UVB
Label  Material Th(‘r‘r"lf_r“’)"ss blocking rate  transmittance
Warp Weft (9%% rate (%)
A Polyester 100 149.8 331.6 0.21 93.6 0
B Polyester 100 160.8 217.0 0.15 6.5 50
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2) Alef gl =H|

NaCI(MW ; 58.44), KCI(MW ; 74.56), Na,HPO,
\12H,O0(MW ; 358.14), KH.PO.(MW ; 136.09) ,
KHPO,(MW ;174.18), NaH:PO,2H,0(MW ;
156.01) & 9] Junseir} A1%& EDTA (ethylene-
diaminetetraacetic acid disodium salt, C; ;H; {N2Na;
0s-2H.0, MW ; 372, 2)*'\—2‘ u] 8] Sigmasle] A2 A}
Lallon o]9]e] Aok B2 g AR L

3) 7|7+ W E=

242 BgFe] 4ol A48 UV Radiometer (6501-
54, VLX-3W, &==}4 312nm)+= Frances] Vilber
Lourmat}e] A|F& AHgslgom AgFEey 2%
747 8 A4% Wxrt Yol Matsushitar}e]
National %715 Al-83l9ct. =% polytron ho-
mogenizer (KINEMATICA, Swiss), UV/VIS spec-
trophotometer (Milton Roy Co., U.S.A), ¥4 ¥2]7)
(Vision), pH-meter(632 Metrohm, Swiss) & A}-23}
o] AgEsch

4) A8 =2

@ 4HEE A5 9 40

AYFER AFo] 155+20g9 4575 Sprague-
DawleyA| 3 ##E A FojdFatdty F54Y
Aol A Fopito} 157} 71 40| 2 H-FA17] & 4¢
of o]g3lgrh A&Ale] L= 25+1CE FAdge
o ZAEE A goF =AUk AYEEY F%

2 AR Aol
o dAeE T

BRARE e

T dnled 47 e 8 TR 7 T 6ot R 3o
Jvle]d 9l HES polycarbonate cageel] o 11
Adkal o] Fo] A5 AdA
Foldw well D A4 o] H]
Elg] AA, ABFL vl D AA 4o FFG.
T4 R EARE A A7 Table 200 tiebylch,
AY7)| 7o AP 4els} F(FFE) & A A

A dtgon, olEe AMHrke oY AP T,
A2 10¢00 3 9 EH3geh '
@ By =2}

Ag 85 dubd ol 7S 23 BE o 4Y5E
L 282 ot s]E o]&ile F1E 4cm, AIE ScmH]
A BE AAY F ‘%} 38]4 335l A4 A
¢] 50% (fabric B) =31= 100% (fabric A) s+ A&
cage 9ol 9] EH%%“&% =ARslg ek AokEA =
A A Al gke] 7h EL % 12410014 124] 304744
AAstgles 93] dofgAl Al whE & A4
Bopek2 30K]/m*dct, & ZAlsle 71703 =241
Follx A4 UL AolF FF3Ych

2. g uh

1) AE o "o Ral _

gol-e AH7] A 2447 A7 T ethy-
lether® u}3{ A7 23 Ewle]s] Hede A skech
Hell2 4T, 3000 rpmeo 2 A H-)dle] A} 7

Table 2. Composition of experimental groups

Group Diet Fabrics UV dose(K]J/m?
Normal diet Normal None 0
Vit. D deficiency diet Vitamin D deficiency’~® None 0
Vit. D deficiency . . ., 1-5) 100% protection rate
diet+sunlight-+ fabric A Vitamin D deficiency of UVB 30
Vit. D deficiency . . .. 1-6) 50% protection rate
diet+sulight +fabric B Vitamin D deficiency of UVB 30

1) Salt mixture (g/kg salt mixture): Calcium carbonate (300.0), Dipotassium phosphate (322.5), Magnesium sulfate
(102.0), Monocalcium phosphate (75.0), Sodium chloride (167.5), Ferric citrate 6H;0 (27.5), Potassium iodide (0.8),
Zinc chloride (0.25), Copper sulfate (0.3), Manganeus sulfate (5.0)

2) Vit. A (ml/kg diet): Vitamin A (0.1 mg (850 LU.)

3) Vitamin E, K mixture (2 ml/kg diet): a-tocopherol acetate (Vitamin E) 150 mg, Menadion (Vitamin K) 6 mg in

Corn oil 6 ml

4) Water soluble Vitamins (mg/kg diet): Riboflavin (20), Nicotinic acid (120), Pyridoxine (10), Calcium pantothenate
(100), Biotin (0.05), Folic acid (4), Inositol (500), Para-aminoben zoic acid (100), Choline chloride (2,000)
5) Vitamin Bz solution (2 ml/kg diet): Vitamin B,. 5 mg in D.W. 100 ml.
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% ¥#sgden ¥4 Total calcium, Phosphorus,
25(0H)Ds, ALP A&l A &= -3

2) 25(0OH)D; &H

25(0H)Ds8] &4 & Radioimmuno assay Wy o2
Ay on] &47]7]2E y-counter (COBRA) 7} o]
&9

3) &8s, 2, ALP &3

Total calcium ZlAol O-cresol phtalein §o] A
2=59) 2w Phosphorus 4lel= U.V method, =&}
i ALP FApell+= AMP(KINETIC) o] Al-&= e
v A}-§-7]7]¢& Hitach 74701 %k

4) S=F YAt

43 F-E9 dEIE 0% FAAx=mdg
formic acid® 1: 12 4& £ole g Azldle 154
7y 27 o w33 F 2k gYsA Aok
At 22l g odwbaql A=AAE AX 5ume] FAZ
)4 3l hematoxyline-eosin % 4 é}e] PAs}gch

m # o}
1. HE5d

ﬂ‘@ﬂ’l Fate] AgEEY E5AEE A A
= kRS ZAE] AEEE 8Y 20‘% o] Fof u]
Bl D AgAole] FEelM FAE FFAY 4L
£ % 7 A= (Fig. 1). o[ 25+1CE %5.7} 47
g ARl A A#E FEEe] M HA A &

F& A9 ero] xEgo e ol Q¥ stressel
oelA Aot Aoz F 4 3ok 53] diAEE F
3“%‘} 29 A% 2209 x&Fe A S5 ®

T AAde AANA LG stress wFoll FFAH

95

350

« Normal diet

+ Vitamin D giet

300 4 Vitamin D geficiency diet+gunlight+fabric A
- Vitamin D deficiency diet+sunlight+fabric B

250 -

weight(g)

200

50 ] 1 1 1
6/19 6/30 7/10 7/21 7/30 8/11 8/20 8/30 9/7
month/date

Fig. 1. Weight of experimental groups
{ The exposure of sunlight was beginning at
August 20.

Zrarh A Aoz Azdr =3 dAbEE
3 BELo u)dle] wiElRl D A9 Ae2E FFE 5E
Eol 2%A 9] 7147} FHslg ] o]z ojoFitAe
2 B2N3 AlES T2 EEEo] ¥ stressol
tis] wizhelr] W]l Aes Az

2. total calcium, phosphorus, 25(0H)D, %
ALP =5

Table 3oflA€ Lykye]Z3 vl D Zy4 °l-‘+
o tekaAde 2AEIAS A 959 24, 4,
(OH)Ds9] F=F vebillct Fabgs] 44 °éq}¢1°1
of vl3j ulelwl DAGA ool 4 FAEFET} 343}
dew wEll DAY4le]Fo] 100%(fabric A), 50%
(fabric B) At9)4 S 91 sjobgAl-g =469
< 79 akdely} wElal DAY A o|Foll wiste] 7

Table 3. Concentration of total calcium, phosphorus and 25 (OH) Ds in serum

"RPE emE memr
Normal diet 9.28:0.64* 5.38+1.81° 13.9+1.93°

Vit. D deficiency diet 7.6+1.13° 5.2540.73" 0.63:£0.62°
diot ot A 5.3020.70° 4.90£0.28° 0.240.00°
Vit. D deficiency 5.60+0.34° 4.46+0.30" 0.080.05°

diet+sunlight +fabric B

*Same letters with row represent non significant difference at 5% level by Duncan Multiple range test

*fabric A : 100% protection rat of UVB
*fabric B : 50% protection rate of UVB
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A B C D
group
Fig. 2. The ALP activity in experimental rats

A Normal diet, B: Vitamin D deficiency diet,
C: Vitamin D deficiency diet. and sunlight
exposure with fabric A, D: Vitamin D defi-
ciency diet and sunlighy exposure with fabric
B.
*Same letters are not significant difference at
5% level by Duncan Multiple range test

&3 A tke] P Uh =37 qle] Ffol M=
g AR A 2

25(0H) D, 55+ k4| ofo] ]| w[ela] D44
ol FTFT AolAA & 2LF eEbA el HE
Tl DAgA eldl 100% (fabric A) 238 QB3 e4F
4% ZARR 791} 50% (fabric B) 2%HS 9
oFFAE =AF A% 25 vlElE] DA A 0|2 fo
g zlol 7} viehdA] fsheh

Fig. 2= b4l e|s} ¥|elq] DAgA ol AT
of HjafFAlE 28508 A+ 25 ALP w50 #
T AR dnba]ojFol ¥)#] B|elw] D A4 o] Toll A
EARA 2 Fo5A Frlsh= Ag TR 4 U
t} =% w|elg] DAL o] Fol 50% (fabric B) A<t
e Ya dbefFa-e 2448 7L 100% (fabric A)
RS W "ok FAE AR 7ol ¥]sle] ALPS]
BA o] A8l HIE el

8. Z== YAt

|

Dol T HEEFLE AAH FHES eI
W gicH(Fig. 3A), 8Ask wiElg] DAY A |5 FF

TollA dlEFe FHA-E (lamella bone) o] FAF
(trabeculla) 59 FA7} |8 7hasla Aubzale
2 dAlss 470 FAE ] TYrr) ki gk
(Fig. 3B), z8]x w|elgl DAgAols] =44
50% abeisle A& 49 ddgAds =A% 7o 55
oAl dubalol g it w9 it galent Wel

ERER A

‘ L Lo AP

(C)
Fig. 3. Bone histology of experimental rat
A, normal histology of femur of rat: B, severe
decrease of number and thickness of trabecullar
bone and replacement of fat tissue in the rat fed
vitamin D deficiency diet: C, moderate decrease
of number and thickness of trabecullar bone in
the rat fed vitamin D deficiency diet and sun-
light irradiation with fibric B
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¥l DARA | E vk A} wgtet(Fig. 30),
=3 AL 100% A AL A9 HFRE
23 589 # & Fig. 3Co} &2 #%E ngich

Iv. 1 =

H|El] Di= A Zgs) le] Fgoll ofsled A
2] ZAA FAel WHq) FEEo|(N.H Bell,
1985). ol# g u]E}ul D= Aloell &j&l A Ao F5-
A ejokgAdele] F2ol nhE s o] Aoz
Aol FFAch, wekgdAdel o& AW velel D 3
42 A7 741 4900 o) FHE B & Uk 53
eoFae) e i e Ky ABg wids) 93
o A}Hg8H= 2] B-(]. Robson, 1990)-& 5]¥-o]ale] u]
Bl Do} A4S Adfahe e 81le] Ha gl
Sedrani(1990) %2 ool 23l 2]Be) o] H¥
o] W 24 AT oehulolol A 25(0H)Dse)
FARET ouvsl 259 AdolelAN B
o = Ash 59%e) oieiush 70%9) Alalolel 25
(OH)Ds7} AAbel8ke) Fos velflos A 24y
== olmu] g 61%9) AlAole] 59%7) EF W eld)
goh. m3 Matsuoka(1992) 5-& X QAEolA 24
Er A9 |, &, Eelol2rag qkE 9EL 9]
3 ol5)Eal woFRAle] 4085t xEA7E W 2
EolAA WA wekl Do) ¥Es} AgdkA bgkebn
QES G, el oH(1997) o) AFelAl Vit Dy
A5l 7-dehydrocholesterol &0 UVB %3}
o] e 354 FAES 493 UVBE 248 49
A5 o)A Tahgo] FAUER Vit Dye) A4
o] ARG, wWeba & AFolAE Aolo] o8 &
=4 welg Do AY7 A4 Agol A7 50%
(fabric B) ¢} 100% (fabric A)2]l -8 o]-&3le w]e}
= DAY Aol 4PE ol AYFAE ZANHE A
A7) 25(0H)D;s S5 WHE BAsIom $7
w, %, ALPY] ¥3%F F=& Aasgch

Aelol A wlelgl DE AYAF| =oAL =4}
F #9 "WFe] 25(0H)D:8 F =5 g A} oyl
Aol ol wl3led wlelul DAY A o] S FFE 72 25
(OH)D; w=2} f-2f8lA zhsdlgles wielgl DAY
Aleolell 50% (fabric B) 2} 100% (fabric A) & =}2lA4
ARAE e AS 25 wE DARAolTH §o

97

&} #po]7} vpehtA] 9gker Mckenna(1985) 32 181
el xql-g dakoz d3 25(0H)Dss] 550 H3)
o] oyl 1o Al ofEd AFFA At
= =qlol wistd Rl AF gJUsE xale 93
Z 25(0H)Ds 557} ok} =3 AAHz w3k =
340l v]sled 899 25(0H)DaF=7} F713H3A .

W) $AF FxE iAol ol wslel vletml
DAYA ol ZolA oI LT Veion AsfAdE
7}7} 100% (fabric A), 50% (fabric B) }gksh= A&
ALEEle] Bl oFRAlE AR 5ol gleiAE wiEEl
DAY Fol w3l Erjo] Zidldd o= AL 4
3] HoFRAE 24 Fol Hlein] DAYe)ee A
ool BloFgAl 2AZ QA3 Tiole WA x2 2
QlE} o] T4 a) AF w ol Aol halr} Yals o F
oA G wWiFoz Agrsle] Aok gle Afoj=
odul4jolo] uldte] wle}lw] D2 Y4 o] FollA] thi Fhit
e Al Vel dgent Fold Aol glgle
= B FgAe 2=AE Foll lelA= fela Zelr} ol
rio

ALP+= olA o] F4o] Tedl (Chappelet-
Tordo D. et al, 1974) 29 A4 w3 Ao o W
¥57 713k ALPE: o7 7HH $F3E40) £
Shedl o fFelArlol wel A, 34, gk, £
A, Bk FoF JyolAr, &3] F ALPE =4
T YAsle 2T X AARIZAN FHoA Y 4L
3t FY Aol B3I A3 A F T ARl oo
FollA] dub4]o]s} viElul DZAY4e] 2 wlelwl DA
gajolo] A&JA AdA-E B eFFAE =R F
ALPS #4& A A vlele]l DAY o]olA g
1024 Alole] fofdol Z1ASh= kqle] HA F 25
(OH)Ds #5-% 33 ALPY AL Fabsigic)
a A} gLolol] wiste] kqloAlAe] HA o] 25
(OH)Dy “w=7} A velstes] 94 25(0H)D, 7
ol w2 ALP2] F7}15 ¥glcl =3 Mckennas
(1985) = 93 25(0H)DsY] ¥xof wWel 2ol 5-L 37
07 FEY F o) whE ALPS| $4< gasigc),
A7Asdel ojle 43 25(0H)DsY 557} Fragd4
% ALP9 4lo] Frletsion] =3} d4 25(0H)D,
o] AlAAq] Fols} SAlo €A ALPe B4o]
Hi A BAdte A Au[Y FAYRY A8 =HoF
FAle] B oleln AndElgch £ dFollA] aluky

—651—



98

o] Folv} wjElal DAY 4] o] Fol ¥|3leq zhztoll dokF
Ae ZAEIE-E 7 ALPS] @&4de] ghadig=r o)
+ Mckenna(1985) & Zze} vlArlA & wofFAle]
v)elw] D Aol ok A o] X8 A7 gle A
o7 A7 4 gQlck

ol4te] 74T & o vElql DAY FE A
A& ol #ol w5 25(0H)Ds %57} BAH o2 {293
A dgka ALPS] F4x RAF 02 {olFHA Fh=
glen] FYUEx Z&HYch AA Abge] 50%
(fabric B), 100% (fabric A)l H-& 49 AY2 =
AR H+ ¥4 25(0H)Ds FxolA wEr) glolot
ALP2] Z4o] {97} 2hia’ e o A7) wE]

DRAYez olg ALP $4¢ BaAsln 2Use 2
£% 333tk |
ool olfrat AU ZAA Ag A AFAA

o g0l E9b7] WEol A AR A2 Fojek o

Je Ao AA Fahgol wasle Aor 4ze
v, 3 AFSAA 9oz Folek Wy AudA ¥
#7) wjFol WF w[epnl Dape] AYZ7L Apolh Ik
VA @okd e s A7Ed, 2} 9% ALPY B
=& A4 A7 xo] aab Helagenl ok AW
WEtEl e sk o deR Al voh A
ALPE #31415] & A A7e] 47| @) Fo] ALP7} 4]
Bpal D v} mlgHekAl ) Aol obdo) A7shd ol
ol AT Yo v B AT ashn 47
A,

4 =

2 dFolAe v[Em DAYl x ALERL Hell A}
9JA AHge] A7 50% (fabric B)#F 100% (fabric
Al AE A9 Ay YHHE 2= F, F9 ¥F
weld] Dot FE AT B, BEeY FE7H AR
o] A4 Falrel u|#ste] FAFE AUAE Yol
7] 9} AL ¢ AH e L AEE LA

(1) A2 A zHgel b2k 100% (fabric A) &} 50%

(fabric B)Ql -8 # AFgAkRlel] QW elokdA
o x&XHE 7% 25(0H)Dse 4L F Aol
ol fal@ o]z} viehda] edskot

(2) FR&e] AAA R3] FAHW ALP FEolM= 2}

9|4 xekge] 72} 50% (fabric B) 9} 100% (fab-

RS

ric A) 8] A& A% AYFe] dEd DE AY{}
Aol Bl EAFHo 2 §-934 ALPY &
=E ZAA A€ e vEy

(3) T =g A B gloiAx v]et

9 DAY os A= FUE ga0] A
A ZAL 9#] fEhsE Aoz PR

AEH o 2 A9 AL 50%v 100% ke AL F
ALgaAtol Wa Hd-E 2AAHE | He Ahf ulE
7l D] Aol & o gkE- AR ¢h= Ao 7 el
o} FAHH] 95 o F=rt FUMEls ALPE A9
A& 1009% ks Aell wlste] 50% Agele AS
&g FollA B4 o] ZH4 T Ao g n]Fo] 50% A
o4 A-gE sl Aol 100% LA AkEg 7
A Aok vjepl D Ao 2 A% AW FA 3] g
Boll o8- e oleln A7Ec)

AL e zA: FHE AE 549 ALPE 74
7la, 4w FA7E 5o FAHA £t Y&
o % E7aha, B ARFEL A4 g% AR £
A5 ¥449 9% \Eel A4 =AE A3
At Aotk

utebA zpel Al Fgo] e AHE A 5L o F
g A= Addem Ag=le] ALl T o

o £ A48 A 4 vleE De A" ¢
= 7154 A A 9 Aol AEE SElck

H#AR =

£ e LA 196 FA o FA] 961-1103-
022-22] AQ-g 2o} 435222 odulm ofof ZHAlE
Ak,

3 n &2 #

A, A4, AAY, d57A01996), A4 e ¥
7 Vitamin D 423} o]oj 3-8 T wqle] #A3}
of 2, FF-o ofetE) x|, 29(7), T4T-T57.

A, AAH, A5, AL, AA4A1996), T
4)e] Vitamin D 4 o B3] Aaidt4 wqle] #g
A7, BEdgereR|, 29(7), 758-771.

+95, AE4, ded, FEH, ol&F, AAH, <18
A, 3349 (1994), =dsi4 ®|=l"] D(25-Hydroxy-
vitamin D) o] AFol| o} wigl, =3NEniehE A,
9(2), 121-127.
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abedvl, $971(1997), ALAle) 23 wglul Dy T4
AZA 1) —Agad 48— 3 F23A, A
(5), 903-910.

ghdn], ol4=al, $9A4(1997), A2 AR 4
Zof| ulAe wEE FFFEHA, 214), 750-
756.
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