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cyan 300 ( )
, VA VD 1.3.2 (AKP)
, , 1 A KP ,
1 ( ) . Al-
Table 1 Composition and nutritient levels of basal diets cyan 300 ( )
(air-dry basis, %) 1.3.3
13 46 42 :
Items Week  Week 1 ) 3 )
Ingredients , ,
Corn 52.71 59.01 Y
Soybean meal 40.00 33.80 ;
Sunflower oil 3.00 3.00
Limestone meal 1.10 1.80 1.3.4
CaHPO4 1.90 1.25
NaCl 0.37  0.37 SD-200 ( )
Methionine 0.19  0.07 1.4
Lysine 0.05 0.03 SAS ANOVA
Mineral premix 0.50 0.50 ,Duncan
Vitamin premix 0.20 0.20
Total 100.00 100.00
Nutrient levels 2.1 AKP
M E(MJ/ kg) 12.71  12.78 2 ,1 500 U/ kgV A
cP 21.37 18.99 , 3000 15000 45000 IU ,
Ca 1.08 1.03 500 5 000 IU/ kg , VD
Total P 0.62  0.55 (P>0.05),
Lys 1.25  1.10 VD ,
Met 0.54  0.39 (R°=07677,P=012),
kg The premix provides fol- Y =1 838 98+0. 000 022 06 X, , X
lowing for a kilogram of diet: Fe80 mg; Zn 80 mg; VD VY VA
Mn8 mg; Cu8mg; 103 mg; Se0 15 mg;VE VD
151U;VK2 2 mg;VB1 1 5mg;VB28 0 mg;VBs 2 5 mg; (P>0.05), VA VD
VB12 0. 011 mg; Nicotinic acid 44 mg; Pantothen- , ( R?

ate 11 mg;
Choline 550 mg

Folic acid 0. 9 mg; Biotin 0. 11 mg;

1.3
1.3.1

10 mL
3 000 r/ min

=0.9656,P=002; R°=0 7758, P=0.12) ,
Y =2 323 19 + 0. 000 001 51 X, Y

=2 310 03 + 0. 000 018 37 X , X
VA VD .Y VA
A KP (P<0.05),
,45 000 1U/ kgV A ,15 000 1U/ kgV A
VD
A KP (P>0.05 VA VD
A KP ,

(P>0. 05)
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2 VA \D AKP

Table 2 Effects of VA and VD on serum Ca and P concentrations and A KP in broilers

Additive levels Serum Ca Serum P AKP

Groups VA (1U/kg) VD (1U/kg) (mmol/L) (mmol/L) (u/dL)
1 1 500 500 1.99+0.18 2.42%0.07 230.27 £120.6
2 1250 2.07+0.26 2.26+0.12 204.81+112.50
3 2 500 1.93+0.19 2.27+0.15 277.25+166. 89
4 5 000 2.04%0.32 2.40%0.24 219.48 +168. 44
5 3000 500 1.71£0.17 2.18%0.17 261.57 £173.52
6 1250 1.68+0.15 2.35+0.14 274.60 +182. 85
7 2 500 1.85+0.20 2.2940.12 253.60 +177.31
8 5 000 2.08%0.21 2.45+0.11 277.83 £192.05
9 15 000 500 1.93+0.26 2.33%0.18 138.44 +131.01
10 1250 1.94+0.29 2.44+0.09 156.60 +116. 42
11 2 500 1.88+0.42 2.39%0.27 249.15+131.24
12 5 000 1.72+0.11 2.27+0.10 214.46 +120. 61
13 45 000 500 1.69 +0.37 2.30+0.18 139.02 + 65.07
14 1250 1.89+0.30 2.37+0.18 133.04 +91.68
15 2 500 1.86 £0.05 2.41+0.28 117.38+22.71
16 5 000 1.92+0.34 2.48+0.24 156.17 +98.67

Eff ect

VA (1U/kg) 1 500 2.01 2.33 232.95°

3 000 1.84 2.32 267.48°

15 000 1.87 2.35 189. 66

45 000 1.84 2.39 136. 40°

VD (1U/kg) 500 1.83 2.30 192.32

1250 1.90 2.36 192.26

2 500 1.88 2.35 223.07

5 000 1.95 2.40 216.98

VA 0.09 0.57 0.04

P PValue VD 0.55 0.33 0.85

VA XVD 0.27 0.23 0.99

(P<0.05), (P>0.05),

In the same column,values with different letter superscripts mean significant difference ( P < 0. 05) ,values with same

letter superscripts mean no difference ( P> 0. 05) ,the same as below.

2.2 VD Y VA VD
3 , VA (P>0.05)
(P>0.05), ,45 000 U/ kgV A VA (P<0 05),
,15 000 1U/ kgV A ,45 000 1U/ kgVA ;15 000 1U/ kg
VD VA VD VA VD
(P>0.05); VD , (P>0 05),
(R VD 5000 IU/ kg
=0.999 3, P=0. 03) Y =16 406 03 + VD

0.002 12 X- 302853 %10 " X*, , X
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Table 3 Effects of VA and VD on tibia calcium and phosphorous concentrations in broilers
Additive levels Tibia calcium Tibia phosphorous
Groups VA (1U/kg) VD (1U/kg) ( %) (%)
1 1 500 500 18.32+3.21 6.12+0.29
2 1 250 20.36 £7.80 5.91+1.44
3 2 500 23.16 £2.62 5.68+0.46
4 5 000 21.94+£2.92 6.69+0.32
5 3 000 500 17.81+2.12 5.77+1.18
6 1250 17.84+6.78 6.07 £0.27
7 2 500 22.80+1.94 6.03+0.21
8 5 000 19.67 £0.86 5.87+0.17
9 15 000 500 17.26 £0.78 6.43+0.28
10 1 250 20.20+£0.11 6.95+0.88
11 2 500 16.86 +1.67 6.42+0.66
12 5 000 15.63+1.76 6.43+0.68
13 45 000 500 16.55+1.61 6.78+0.11
14 1250 16.11+0.29 6.41+0.73
15 2 500 15.04 +£1.03 6.76+0.12
16 5 000 20.43+£4.40 7.13+1.38
Eff ect
VA (1U/kg) 1 500 20.95% 6.10°
3000 19.52% 5.94°
15 000 17.46° 6.57*
45 000 16.98° 6.77°
VD (1U/kg) 500 17.41 6.27
1250 18.54 6.33
2 500 19.83 6.22
5 000 19.42 6.53
VA 0.07 0.03
P PVaue VD 0.48 0.76
VA XVD 0.43 0.84
2.3 (P<0 01) VA
4 , VA (P<0 05), ,45 000 U/ kgVA
(P<001) ,45 000 1U/ kg , VA VD
VA ,1 500 U/ kgV A (P>0.05), 5000IU/kgvD
VD 3 VA VD
(P=0.32) VA VD (P>0.05)
4 VA \D
Table 4 Effects of VA and VD on bone ash and BMD in broilers
Additive levels Bone ash BMD
Groups VA (1U/ kg) VD (1U/ kg) (%) (g/ cm?)
1 1500 500 38.60+0.98 0.60+0.02

2 1250 40.38+3.41 0.59+0.04
3 2 500 40.29+0.76 0.58 £0.07
4 5 000 42.24+1.56 0.63+£0.04
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Additive levels Bone ash BMD
Groups VA (1U/ kg) VD (1U/ kg) (%) (g/ cm?)
5 3 000 500 40.01+0.42 0.56 +0.06
6 1 250 38.11+0.57 0.64+0.02
7 2 500 39.00%1.27 0.62%0.07
8 5 000 34.89+0.51 0.59 +0.05
9 15 000 500 40.47 £0.62 0.58+0.01
10 1 250 39.73+1.45 0.58+0.02
11 2 500 37.79+1.99 0.64+0.01
12 5 000 39.56+1.16 0.64+0.04
13 45 000 500 38.76+1.42 0.59+0.03
14 1 250 35.25+0.95 0.57+0.08
15 2 500 38.43+3.21 0.46 +£0.05
16 5 000 37.12+0.33 0.56+0.08
Eff ect
VA (1U/kg) 1 500 40.38% 0.60°
3 000 38.21™ 0.60°
15 000 39.41%® 0.61°
45 000 37.55° 0.55°
VD (1U/kg) 500 39.37 0.58
1250 38.34 0.59
2 500 39.03 0.58
5 000 38.94 0.61
VA 0.00 0.03
P PValue VD 0.32 0.53
VA XVD 0.00 0.15
AKP (7
3 , VA
VA ) )
Rohde [ AKP , 15 000
, 45 000 1U/ kg VA A KP ,
Melhus Stevens ' Aburto 45000 U/ kg VA Wolke *
(5] VA VA
, VA 45 000 1U/ kg . VA
AKP A KP
, , VD 500
, , 5 000 U/ kg
VA : A KP , VD
VA 15 000 U/ kg 5000 1U/kg
, , A KP , AKP Veltmann
1 Metz ™ VA VD
45000 U/ kg , VA ,
, VA ; VA 15 000 VD, VD
U/ kg , VA (1
, VA VA 500 45 000 IU/ kg) ,
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3 A D
. VA
, VA VD ,
VA VD
MacDonald %
MRNA , VD VA
9. -
, 1,25 (OH). D3 () , VA
VD ,
, VA , VA
,VD
, VD ,
VA
VA VD ,
VD VA
4
VA
, VA 45000 1U/ kg
, VA : VA 15 000 11U/ kg
VA
VD 500 5 000 11U/ kg
, VD
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Effects of Vitamin A and Vitamin D on Metabolism of Calcium
and Phosphorous in Broilers

YAN Sumei FENG Yongmiao ZHANG Ha-gn SHIBinlin AOLi

( College of Animal Science and Veterinary Medicine, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract : The experiment was conducted to elucidate the effects of interaction between vitamin A and vitamin D on metabo-
lism of calcium and phosphorus in broilers. Three hundred and eighty four 8day old AA male broilers with similar body
weight were randomly allotted into 16 treatments with 3 replicates of 8 broilers each.Broilers were fed four levels of dietary
vitamin A (1 500,3 000,15 000,and 45 000 1U/ kg) and four levels of vitamin D (500,1 000,2 500,and 5 000 IU/Kkg) in a
4 x4 x3factorial arrangement. The results indicated that the bone ash,bone mineral density (BMD) and Alkaline Phospha-
tase (A KP) activity of serum was decreased significantly fed on 45 000 U/ kg vitamin A (P<0. 01 or P<Q. 05) and the bone
phosphorus was increased significantly (P <Q 05) compared to the addition of 1 500 and 3 000 vitamin A in diets. Bone calci-
um had the tendency to beincreased( P> 0. 05) while dietary vitamin A levels was 45 000 1U/ kg. While dietary vitamin A lev-
els was 15 000 U/ kg,the bone calcium and serum A KP activity had the tendency to be decreased,and the bone phosphorus
was increased. The results also suggested that serum calcium and phosphorus contents increased linearly along with the incre-
ment of vitamin D additive dose,and bone calcium increased quadratically while dietary vitamin D level was between 500 and
5000 IU/ kg. The addition of 15 000 1U/ kg VA would be referred to as marginally excess for broilers,and the addition of
45 000 U/ kg VA would be excessive for broilers. A dosage level of 500 5 000 IU/ kg vitamin D had no significant effects on
the metabolisms of calcium and phosphorous in broilers. [ Chinese Journal of Animal Nutrition, 2007,19(3) :218-224 ]
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