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Abstract: The methods of assessing vitamin D bioavailability are divided into biological assay and specific chemical
methods, but so far the methods are still controversial. Most of the research results showed that the potency of

vitamin D5 was higher than or equal to the potency of vitamin D,, and the potency of vitamin D5 active components s
had such roughly order, vitamin D3<24,25—dihydroxyvitamin D;[24,25(0H),D3]=25,26-dihydroxyvitamin D5[25,26 b U
(OH)2D3]<25—hydroxyvitamin D3[25(OH)D3]<1,25—dihydroxyvitamin D5[1,25(0CH),D5]. Various factors influencing b EKAE
vitamin D bioavailability include internal factors, such as key enzyme activities and their feedback regulation, and bR
the relationship between the structure of biological active vitamin D and its affinity to vitamin D binding protein or ) W

vitamin D receptor, and external factors, such as experimental animals, evaluation indicators, assessing methods,
light and vitamin D vehicles. In order to provide references for related studies, assessing methods, internal and
external influence factors of vitamin D bioavailability are reviewed in this paper.

Keywords: Vvitamin D, bioavailability, assessing methods, influence factors
WG H - 2012-05-14;
WRAE#E fEAK A, WF9T 0, 1L AR 0T, E- mail :houss @26 3.net

I A :
ASCkE, W, BKAESE | A RDAEWFN RN — LB R[], shE 5R2E), 2012,V(11): 2079-2084

SHI Wenbiao, XIE Ming, HOU Shuisheng etc . Resent Advances in Assessing Vitamin D Bioavailability[J]. Chinese Journal of Animal Nutrition, 2012,V
(11): 2079-2084.

B AR

http://118.145.16.228/Jweb_dwyy/CN/10.3969/j.issn.1006-267x.2012.11.002 o}, http://118.145.16.228/Jweb_dwyy/CN/Y2012/V/111/2079

[1] CLOWES E J,AHERNE F X,FOXCROFT G R,et al.Selective protein loss in lactating sows is associated with reduced litter growth and ovarian
function[J].Journal of Animal Science,2003,81(3):753-764.

[21 #EEL IR &R EE M [I]. 58 772441, 2007, 19 (14 ) : 446-453.



(31
[4]

(5]
(6]

71
(el

(el

[10]
[11]
[12]
[13]

[14]

[15]

[16]
[17]

[18]

[19]
[20]
[21]

[22]

[23]
[24]
[25]
[26]
[27]

[28]
[29]
[30]

[31]

[32]

[33]
[34]
[35]

[36]

[37]

Xz, e S B AR AT B FE R T K N [3]. A & 4%, 2003,23(1) :4-9.

KORNER J,SAVONTAUS E,CHUA S C,Jr,et al.Leptin regulation of Agrp and Npy mRNA in the rat hypothalamus[J].Journal of
Neuroendoerinol,2001,13(11):959-966.

KORNER J,LEIBEL R L.To eat or not to eat-how the gut talks to the brain[J].The New England Journal of Medicine,2003,349(10):926-928.

ESTEBAN L,VIDAL M,DUSSO A.lalpha-hydroxylase transactivation by gamma-interferon in murine macrophages requires enhanced C/EBPbeta
expression and activation[J].Journal of Steroid Biochemistry and Molecular Biology,2004,89/90:131-137.

AL B R O R A S A R B L 22 A8 3 e 2 il ARl R %, 2010:6- 10.

WOODS S C,SCHWARTZ M W,BASKIN D G,et al.Food intake and the regulation of body weight[J].Annual Review of Psychology,2000,51:255-
277.

JEFE I AR, 5K 0%, A5 I WA 200 SR Lo 2 [J]. 3008 574741, 2006, 18 (44 1) : 316-332.

BATTERHAM R L,COWLEY M A,SMALL C J,et al.Gut hormone PYY (3-36) physiologically inhibits food intake[J].Nature,2002,418:650-654.
ThETK, & S, 8 T, A5 S BORTE B A = b (13 F []. 4k} 10k, 2005,26/(6) : 43-46.

AR, TR R.CCKL CCKARRN B4R £ 5 mi (K 7Tk 2 [J].4% 55 45, 2008, 28(5) :69-70.

MCLAUGHLIN C L,PEIKIN S R,BAILE C A.Food intake response to modulation of secretion of cholecystokinin in Zucker rats[J].The American
Journal of Physiology,1983,244(5):676-685.

DELLA-FERA M A,BAILE C A.CCK-octapeptide injected into cerebral ventricles of sheep decreases plasma insulin level[J].Physiology and
Behavior,1985,34(2):283-289.

NOVAKOVIC B,SIBSON M,NG H K,et al.Placenta-specific methylation of the vitamin D 24-hydroxylase gene:implications for feedback
autoregulation of active vitamin D levels at the fetomaternal interface[J].Journal of Biological Chemistry,2009,284:14838-14848.

GEVT I R IIR 70 A PSR 1 9% K I8 R IR ) G 8 o DR B 7 2 B ARG R s At 27 18 S0 HE 22 - DY )1 Rk K ¥, 201.0: 14~ 20.
DANNY M H.Studies show benefits of cholecystokinin antibodies[J].Feedstuffs,1998,2:12-15.

DHAWAN P,PENG X,SUTTON A L,et al.Functional cooperation between CCAAT/enhancer-binding proteins and the vitamin D receptor in
regulation of 25-hydroxyvitamin D 24-hydroxylase[J].Molecular and Cellular Biology,2005,25:472-487.

I ZE . R E L 46 3% BRSBTS L RN TR HH O B S N PR ATE 5 00 25 67 18 SC 22 - O )1 Ak oK 2%, 2007:25-31.
SRR I A 25 O PR I A 2 T B A P LA A 2 18 S R R s B R AR K2, 2004:22-36.

CHRISTAKOS S,DHAWAN P,SHEN Q,et al.New insights into the mechanisms involved in the pleiotropic actions of 1,25-dihydroxyvitamin D4
[J]-Annals of the New York Academy of Sciences,2006,1068:194-203.

ZHONG Y,CHRISTAKOS S.Novel mechanism of vitamin D receptor (VDR) activation: histone H3 lysine 9 methyltransferase is a transcriptional
coativator for VDR[J].Journal of Bone and Mineral Research,2007,22(Suppl.1):S8.

kR AR AR DK - O B BT A B T RS FLIR € BT b 22 008 3. BRI e Al K 22, 2005:36-41.
ARUK, RSS2 I FESCAT F U TR HOM Sof I 03 AR 7 P R SR T AL R IS i [3]. b ATk, 2009(1) 1 19- 25.

AR P4 T 8 Leptindik ROE RV I S 56418 [J] . 32401 9%, 2005,26/(2) :1168- 173.

NI, 5 B, WARAR S I BRSO 3 2 B G e i A AR R i L A B A [J]. fabk Tk, 2004, 11(25) :33-37.

KUROSU H,OGAWA Y,MIYOSHI M,et al.Regulation of fibroblast growth factor-23 signaling by klotho[J].Journal of Biological
Chemistry,2006,28:6120-6123.

CHRISTAKOS S,DARE V A,DHAWAN P,et al.Vitamin D:metabolism[J].Endocrinology and Metabolism Clinics of North America,2010,39(2):243-253.
PR IS A 3R 2 Bl S R T IR A O B LN LRI AT 5. 18 22 R S 22 - DU 1R VoK 2, 2004:28-47

ZHANG K,YUAN Z,BING Y,et al.Effects of active immunization against cholecystokinin 8 on performance,contents of serum hormones,and
expressions of CCK gene and CCK receptor gene in pigs[J].Endocrine,2007,32(3):338-344.

e PR AR 2 B S T A A A AR A R AR A IR B DR SR B S WA R T 8 2 08 SC ARG R £ 9 52 Rl K%, 2002: 22-35.

MATKOVITS T,CHRISTAKOS S.Variable in vivo regulation of rat vitamin D-dependent genes (osteopontin,Ca,Mg-adenosine triphosphatase, and
25-hydroxyvitamin D5 24-hydroxylase):implications for differing mechanisms of regulation and involvement of multiple factors

[J].Endocrinology,1995,136:3971-3982.

JERAE BRI S B e BN AR A A P R RE R ¢ iSSP S A2 (98 SC 2 - DU TRl K 27, 2005: 18- 26.

BP0 FE R - 3B BRI . JEAZ R IE S S IR MR I [ ] A m Al R 272741, 2006, 27/(2) :96-99.

WORTSMAN J,MATSUOKA L Y,HOLICK M F.Decreased bioavailability of vitamin D in obesity[J].American Journal of Clinical
Nutrition,2000,72:690-693.

CALVO M S,GARTHOFF L H,DREHER M,et al.Vitamin D, from light-exposed edible mushrooms is safe,bioavailable and effectively supports bone
growth in rats[J].Osteoporosis International,2012.d0i:10.1007/s00198-012-1934-9.

PILZ S,KIENREICH K,DANIEL S,et al.Associations of sun exposure with 25-hydroxyvitamin D and parathyroid hormone levels in a cohort of
hypertensive patients:the graz endocrine causes ofhypertension (GECOH) study[J].International Journal of Endocrinology,2012,2012:732636-
732644.



[38] EMILY E H,BERDINE R M,PAMELA J L,et al.Bioavailability and efficacy of vitamin D, from UV-irradiated yeast in growing,vitamin D-deficient rats
[J].Journal of Agricultural and Food Chemistry,2011,59(6):2341-2346.

[39] WEBB A R,ENGELSEN O.Ultraviolet exposure scenarios:risks of erythema from recommend-ations on cutaneous vitamin D synthesis[J].Advances
in Experimental Medicine and Biology,2008,624:72-85.

[40] EDWARDS H M,ELLIOT M A,BRITTON W M, et al.Quantitative requirement for cholecalciferol in the absence of ultraviolet light[J].Poultry
Science,1994,73:288-294.

[41] LEDWABA M F,ROBERSON K D.Effectiveness of twenty-five-hydroxycholecalciferol in the prevention of tibial dyschondroplasia in ross cockerels
depends on dietary calcium level[J].Poultry Science,2003,82:1769-1777.

[42] HOLICK M F,BIANCUZZO R M,CHEN T C,et al.Vitamin D, is as effective as vitamin Dy in maintaining circulating concentrations of 25-
hydroxyvitamin D[J].Journal of Clinical Endocrinology & Metabolism,2008,93:677-681.

[43] SAADI H F,DAWODU A,AFANDI B O,et al.Efficacy of daily and monthly high-dose calciferol in vitamin D-deficient nulliparous and lactating
women[J].American Journal of Clinical Nutrition,2007,85:1565-1571.

[44] HOLVIK K,MADAR A A,MEYER H E,et al.A randomised comparison of increase in serum 25-hydroxyvitamin D concentration after 4 weeks of daily
oral intake of 10 microg cholecalciferol from multivitamin tablets or fish oil capsules in healthy young adults[J].British Journal of
Nutrition,2007,98:620-625.

[45] HEANEY R P,DAVIES K M,HOLICK M F,et al.Human serum 25-hydroxycholecalciferol response to extended oral dosing with cholecalciferol
[J1-American Journal of Clinical Nutrition,2003,77:204-210.

[46] MAALOUF J,NABULSI M,VIETH R,et al.Shortand long-term safety of weekly high-dose vitamin D5 supplementation in school children[J].Journal
of Clinical Endocrinology & Metabolism,2008,93:2693-2701.

[47] HOLMBERG I,AKSNES L,BERLIN T,et al.Absorption of a pharmac-ological dose of vitamin D5 from two different lipid vehicles in man: comparison
of peanut oil and a medium chain triglyceride[J].Biopharmaceutics Drug Disposition,1990,11:807-815.

[48] FORREST S A,YADA R Y,ROUSSEAU D.Interactions of vitamin D5 with bovine beta-lactoglobulin A and beta-casein[J].Journal of Agricultural and
Food Chemistry,2005,53:8003-8009.

[49] WANG Q,ALLEN J C,SWAISGOOD H E.Binding of vitamin D and cholesterol to beta-lobulinlactog[J].Journal of Dairy Science,1997,80:1054-1059.

[11 iR, T2 R 4E AR 25 DU INZK P % B2 4N 4o 9 Je P4l fb ThRE 52 i [J]. 3B 374k, 2012,24(9): 1819-1824
[2] HABST, AR, GRARNE, RO, FUEND, AR kb 4R R SR DA BRI hepeidindE B FIL MU SE W ], SIE TR, 2012,24(8): 1520-1526
IR, BKEEAE, TR, AT, BN XUBTE Y 5 Do I G s D B S BTN 5K G e A0 AN S e YT R (3], SMEIRAR, 2012,24(7): 1180-

2] 1192
g DR L G, EHIK, AR, DO A A AU KL M5 R ) A BIB B  ]. ST, 2012,24(7):
1311-1319

[51 W, W, KA, TS, WETRIE, VEM R R T E AR R AL A i I 3R ). BB SRR, 2012,24(4): 612-616

[6] FEUEW, WRSRRE, WSS, KAKAE. kAR 2 DAV U B AU R HLEE S 3L R [J]. BEIR AR, 2012,24(3): 411-415

[71 BN, R, DEZE, B, R, 0, s, SRR E U B RS SO ) 2 R R 3], shE R, 2011,23(12): 2071-2076
[8] A, G, WO, TS R ARG B R e AR A R o e 1 ok R [3]. shAE gR Ak, 2011,23(11): 1854-1861

[91 JAWH, KLz, BRI, SERWIx, EEre . s L S A Zh B FUIR NI B A K sE R 3 []. ShAE TR, 2011,23(03): 376-380

[10]  BIH4, BRY), HEE, TN R K S A i I R [J]. shERA, 2011,23(01): 15-19

[11]  BREE, Eie*, sk, RO GRS A4 A4 3 DI AT A AR K PERE L SR R RE R DY TR R W [J]. BhE R, 2010,22(06): 1544-1550
[12]  S#SF, =, TR Sl T 2 AR IR U TR R A IR T R AR A R L B 3R [J]. BhAE SRR, 2010,22(05): 1131-1137

[131 W1, DA, BRAE.AS [ KT Na+/Pi 1T b 58 3 44 B 11 mRINAR 2 RURE W I 1) 52w [3]. 3h#7E =44, 2010,22(04): 1000-1006
[14]  5Kilz, e 45 F0 4 A 5% DX AR K P 0 G K A A B e K i [J]. 38 7R°#4, 2010,22(03): 579-585

[15] SAIL2, RN 2R D g 22 B B RS AL A B B A AR S DN RIS T 5 (9], ShE TR, 2009,21(04): 573-579

Copyright 2010 by ¥ 3524k



