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Effects of Vitamin D Restriction and/or a High-fat Diet on Cyp271 Gene Expression in the Liver
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Abstract Vitamin Ds is first 25-hydroxylated in the liver to form 25-hydroxyvitamin D3 [25(OH)Ds], which is then
la-hydroxylated in the kidney and converted into the active form of vitamin D, la,25-dihydroxyvitamin D3
[1a,25(0H)zD3]. The level of vitamin D in the body is usually evaluated by serum 25(0OH)Ds levels. Recent studies
have reported a decrease in CYP2R1 activity, which is a vitamin D 25-hydroxylase in the liver, in obese individuals.
We investigated the effects of vitamin D restriction and a high-fat diet on Cyp2r1 gene expression in the liver of 28
male Sprague-Dawley rats aged 11 weeks. Twenty-eight rats were divided into four groups: a reference diet (Cont.)
group, a vitamin D-restricted diet (DR) group, a high-fat diet (F) group, and a high-fat vitamin D-restricted diet
(FDR) group. After 28 days of treatment with the experimental diet, there were no significant differences in the
expression of Cyp2r1 mRNA in the liver among the four groups.
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25(0H)Ds; 1Z €% 2~ D#& % » /328 (Vitamin D F v b OIE Cyp2rl OBEEZTIBIIT TR
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Table 1 Composition of the experimental diets

Variable Cont. (AIN-93M) DR F FDR

Ingredient (g/kg)
Corn starch 465 465 305 305
Gelatinized corn starch 155 155 155 155
Sucrose 100 100 100 100
Cellulose powder 50 50 50 50
Vitamin free casein 140 140 140 140
Soybean oil 40 40 40 40
Lard 0 0 160 160
AIN-93-mineral mix 35 35 35 35
AIN-93-vitamin mix 10 0 10 0
AIN-93-vitamin mix without V.Ds 0 10 0 10
L-cystine 2 2 2 2
Choline bitartrate 3 3 3 3
Tertiary butylhydro quinine 0.008 0.008 0.008 0.008

Chemical composition
Fat (g/kg) 40.3 40.3 200.3 200.3
Vitamin Ds (IU/kg) 1000 0 1000 0
Energy (kcal/kg) 3724 3724 4524 4524

Cont.: control diet. DR: vitamin D-restricted diet. F: high-fat diet. FDR: vitamin D-

restricted and high-fat diet.

3. Reverse transcription polymerase chain
reaction (RT-PCR) ##f

it & 2 & . Isogen-II (NIPPON-GENE, Tokyo,
Japan) % H\C, total RNA #ZHiit L7-. cDNA &
¥ v b (PrimeScript™1I 1% strand cDNA synthesis
Kit, #7754 4+, #H) 2 HT2ug O total
RNA % 5 M#i#9 7% DNA (complementary DNA ;
cDNA) Z1E# L7z,

R 27 —XH#HPENE (PCR) DT T4 —I%,
v hOESY I DB MAKEEILEEREZ - N4 5
¥ CTdH 5, Cyp2rl (forward: 5- CTT GGA GGC
ATA TCA ACT GTG-3’, reverse: 5'- ATC CAT CCT
CTG CCA TAT CTG-3') % H w72 P, PCR &
SimpliAmp™ Thermal Cycler ( Thermo Fisher
Scientific, Waltham, MA USA) T L, PCR
WIZDoWT 525%K1) 727 VT I B I)VERKE)
%, BT EAT o720 UL 727 V% UV 94 bF
THE L, EEMEN > 7+ (CS Analyzer 3 for
Windows, 7 b—@R, HIX) %HWT, kBN F
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ETOMEMIL, NITAF—E U TH/IEFTHEY
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fEIZFHE +fFE#EER A (S.E) TRL7Z. FEE
REIL, ¥F I VDRIREEREZKTE LT
TCHELE 58T (ANOVA) MUEIC X W 470 7os #
FHENTICIX, #EFY 7 b IBM SPSS Statistics 22 (H

A7 A4 - E— - TabRAEH) 2L, AERE
WM AIARE T 5% & L7z,
M. #HR
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Table 2 Final body weight, weight gain, energy intake, and energy efficiency

Groups

Cont. DR F FDR
Final body weight (g) 501.4 + 11.9 485.0 + 11.3 517.4 + 5.3 519.3 + 9.8
Body weight gain (g/day) 3.7+ 0.3 3.2 + 0.2 4.1+02 4.3 +02
Energy intake (kcal/day) 96.5 + 4.0 90.3 + 2.8 103.0 + 1.5 102.9 + 2.9
Energy efficiency 0.038 £ 0.002 0.035 =+ 0.002 0.040 = 0.001 0.042 £ 0.001

(Body weight gain/energy intake)
Main effect Two-way interaction
V.D-res high-fat V.D-res x high-fat

Final body weight (g) N.S. p <0.05 N.S.
Body weight gain (g/day) N.S. p <0.01 N.S.
Energy intake (kcal/day) N.S. p <0.01 N.S.
Energy efficiency N.S. p <0.05 N.S.

(Body weight gain/energy intake)

Each value represents the means = S.E. of 7 animals.

Cont.: control diet group, DR: vitamin D-restricted diet group, F: high-fat diet group, FDR: vitamin D-

restricted and high-fat diet group.
V.D-res: vitamin D restriction, high-fat: high-fat diet.

For comparisons among groups, two-way analysis of variance (ANOVA) was used to examine the effects of

vitamin D restriction and the high-fat diet.

The final body weight was measured on the 28th day after starting the experimental diets.

N.S.: nonsignificant

IANF %I ER &R (F 7, FDR #)
M EARI A (Cont.7¥, DR #) 12T
BEICE»-72 (FNEN p<0.05, p<0.01,
$<0.01 B L 1p<0.05),
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DR #, F #, FDR ¥ T, 1 &1 6.7+04,
7.1+0.3, 6.4%0.2, 59+0.2 mg/dL T& -7, Cont.
L DREMBIUF L FDR HEICAELRZEIZ
D LN H o Tz, MM 25(0H)Ds 1L, Cont. B,
DR #, F #, FDR BT, #1240, 7, 23, 9
ngmL TH o7z (£#L D n=1),

3. BHREE

R 100g 72 ) OFFlEB L gD E = % Table
3IIRL7ze WIND, RESEHARERRITED S
NnNenro7z,

4. RT-PCR ##k

FEERARM 28 HiE, 7 v POEICBIF L E S
3 ¥ D25 (K EBLEE R TH S Cyp2rl © mRNA 3
BRI 5720, BWENETIA~—%HT
PCR 5#T %247 o 72 BRIKENMEDO NV FE2 T
A= — 2 & DN L7245 R % Fig. 1 1R L7,
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Table 3 Weight of the liver and kidneys (g/100 g body weight)

Groups
Cont. DR F FDR
Liver 2.54 = 0.01 2.51 = 0.08 2.44 = 0.17 2.29 = 0.06
Kidney 0.26 +0.01 0.27 +0.01 0.25 +0.01 0.26 +0.01
Main effect Two-way interaction
V.D-res high-fat V.D-res X high-fat
Liver N.S. N.S. N.S.
Kidney N.S. N.S. N.S.

Each value represents the means £ S.E. of 7 animals.

Cont.: control diet group, DR: vitamin D-restricted diet group, F: high-fat diet group, FDR:

vitamin D-restricted and high-fat diet group.

V.D-res: vitamin D restriction, high-fat: high-fat diet.
For comparisons among groups, two-way analysis of variance (ANOVA) was used to
examine the effects of vitamin D restriction and the high-fat diet.

N.S.: nonsignificant
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Cyp2rl1/ GAPDH
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Relative levels of expression of Cyp2r1 mRNA

Cont. DR F
Fig.1

Cont.: control diet group, DR: vitamin D-restricted diet group,
F: high-fat diet group, FDR: vitamin D-restricted and high-fat
diet group.
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HIIEENAERS T EEL AR I TREELZ R L
720, REMEZOFEERZ CIIEN RO LNL
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ZBWTIE, FFlED Cyp2rl mRNA FEEI R &R
TEEENED LN h o7,
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