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Figure 4 Bar diagram compare plasma calcium and phosphorus in breeder and progeny chicks
(Means +SE) from four pure genetic line breeder hens fed various level of calcium (Ca) and
nonphytate phosphorus (NPP). (Breeder Diet 1 = 2.25Ca: 0.25NPP, Diet 2 = 2.50Ca: 0.25NPP,
Diet 3 =2.75Ca: 0.25NPP, Diet 4 = 3.00Ca: 0.25NPP, Diet 5 = 3.25Ca: 0.25NPP, Diet 6 =
3.25Ca: 0.40NPP). [*® Bar diagram that do not share a letter are significantly different
(p=<0.05)].
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Table 6 Bone homeostasis markers (Means) from four pure genetic line breeder hens fed various

level of calcium (Ca) and nonphytate phosphorus (NPP) from age 22 to 50 weeks

BSAP TRAP Bone FGF23
(pg./ml) (U) 2 Osteoclast (pg./ml)
Score

DietV
1 4278.74 16.69 3.11 1862.924
2 4039.42 16.92 3.32 1079.39"
3 2827.03 17.29 3.39 1331.3248
4 4195.65 15.83 2.99 1435.2948
5 4051.76 17.45 3.64 1524.08*8
6 4494.49 17.78 3.54 1369.14*2
EM 732.084 1.765 0.169 163.906
Line
A 3644.62 32.534 3.82 1246.16
B 4299.13 8.38" 2.51 1586.68
C 4519.64 13.07° 3.45 1430.22
D 3461.34 13.998 3.55 1471.69
SEM 594.409 1.443 0.139 133.634
Statistical analysis (p-value)
Diet 0.6755 0.5822 0.5402 0.0418
Line 0.2375 <.0001 0.0652 0.2748
Diet x Line 0.7978 0.7435 0.7065 0.9519

' Diet 1 = 2.25Ca: 0.25NPP, Diet 2 = 2.50Ca: 0.25NPP, Diet 3 = 2.75Ca: 0.25NPP, Diet 4 =
3.00Ca: 0.25NPP, Diet 5 =3.25Ca: 0.25NPP, Diet 6 = 3.25Ca: 0.40NPP

% One unit of TRAP activity is defined as the amount of enzyme required to hydrolyze 1 pmol of
PNPP per minute at 37 °C in the presence of 40 mmol of sodium L-(+)-tratrate per liter at pH

5.5.

AB Means within a column that do not share a letter are significantly different (p=<0.05)

Abbreviation: BSAP= Bone specific Alkaline phosphatase, TRAP= Tartrate Resistant Acid
Phosphatase, Bone Osteoclast Score= osteoclastic histological score by using TRAP staining,

FGF23= Fibroblast Growth Factor 23
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Figure 5 Bar diagram of bone specific alkaline phosphatase (BAP; Means +SE) four pure
genetic line breeder hens fed various level of calcium (Ca) and nonphytate phosphorus (NPP).
(Breeder Diet 1 = 2.25Ca: 0.25NPP, Diet 2 = 2.50Ca: 0.25NPP, Diet 3 = 2.75Ca: 0.25NPP, Diet
4 =3.00Ca: 0.25NPP, Diet 5 = 3.25Ca: 0.25NPP, Diet 6 = 3.25Ca: 0.40NPP)
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Figure 6 Bar diagram compare osteoclastic histological score by using tartrate resistant acid
phosphatase (TRAP) staining and plasma TRAP (Means +SE) from four genetic line age 22 to
50 weeks. (Breeder Diet 1 = 2.25Ca: 0.25NPP, Diet 2 = 2.50Ca: 0.25NPP, Diet 3 = 2.75Ca:
0.25NPP, Diet 4 = 3.00Ca: 0.25NPP, Diet 5 = 3.25Ca: 0.25NPP, Diet 6 = 3.25Ca: 0.40NPP). [*®
Bar diagram that do not share a letter are significantly different (p=<0.05)]
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Figure 7 Bar diagram show Fibroblast growth factor 23 (FGF23; Means +SE) four pure genetic
line breeder hens fed various level of calcium (Ca) and nonphytate phosphorus (NPP). (Breeder
Diet 1 = 2.25Ca: 0.25NPP, Diet 2 = 2.50Ca: 0.25NPP, Diet 3 = 2.75Ca: 0.25NPP, Diet 4 =
3.00Ca: 0.25NPP, Diet 5 = 3.25Ca: 0.25NPP, Diet 6 = 3.25Ca: 0.40NPP). [*® Bar diagram that

do not share a letter are significantly different (p=<0.05)].
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Figure 8 Bar diagram compare Fibroblast growth factor 23 (FGF23) and Ca:P ratio in dietary
treatment group.
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Table 7 Tibia ash in day-0 chicks and body mineral content (Means) in 14-day-old chicks fed
with commercial starter diet from four pure genetic line breeder hens fed various level of
calcium (Ca) and nonphytate phosphorus (NPP) from age 22 to 50 weeks

Day-O-Tibia  Total body Mineral

Ash M ass M ass

(%) (¢)) (%)
DietV
1 30.50 326.27 2.54
2 30.21 318.24 2.61
3 30.37 334.36 2.61
4 30.31 331.89 2.53
5 30.07 334.16 2.54
6 30.23 329.29 2.55
EM 0.269 5272 0.032
Line
A 29.918 329.96° 2.45¢
B 30.96* 366.35% 2.598
C 29.558 327.428 2.72%
D 30.714 292.42¢ 2.498¢
EM 0.221 4.302 0.032
Statistical analysis (p-value)
Diet 0.9333 0.3122 0.3274
Line <.0001 <.0001 <.0001
Diet x Line N/AY 0.8931 0.6082

' Diet 1 =2.25Ca: 0.25NPP, Diet 2 = 2.50Ca: 0.25NPP, Diet 3 =2.75Ca: 0.25NPP, Diet 4 =
3.00Ca: 0.25NPP, Diet 5 = 3.25Ca: 0.25NPP, Diet 6 = 3.25Ca: 0.40NPP

 Missing data

AB Means within a column that do not share a letter are significantly different (p=<0.05)
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Figure 9 Bar diagram show tibia ash (Means £SD) of day-0 chicks from four pure genetic line
breeder hens fed various level of calcium (Ca) and nonphytate phosphorus (NPP). (Breeder Diet
1 = 2.25Ca: 0.25NPP, Diet 2 = 2.50Ca: 0.25NPP, Diet 3 = 2.75Ca: 0.25NPP, Diet 4 = 3.00Ca:
0.25NPP, Diet 5 = 3.25Ca: 0.25NPP, Diet 6 = 3.25Ca: 0.40NPP), [*® Bar diagram that do not
share a letter are significantly different (p=<0.05)].
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Figure 10 Bar diagram show body mineral content (Means +SE) of 14-day-old chicks from four
pure genetic line breeder hens fed various level of calcium (Ca) and nonphytate phosphorus
(NPP). (Breeder Diet 1 = 2.25Ca: 0.25NPP, Diet 2 = 2.50Ca: 0.25NPP, Diet 3 = 2.75Ca:
0.25NPP, Diet 4 = 3.00Ca: 0.25NPP, Diet 5 = 3.25Ca: 0.25NPP, Diet 6 = 3.25Ca: 0.40NPP). [*®
Bar diagram that do not share a letter are significantly different (p=<0.05)].
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Table 8 Calcium and Phosphorus excretion (Means) in 14-day-old chicks fed with commercial
starter diet from four pure genetic line breeder hens fed various level of calcium (Ca) and
nonphytate phosphorus (NPP) from age 22 to 50 weeks

Excreta Ca Excreta P

(%) (%)
Diet¥
1 2.70 1.30
2 2.61 1.22
3 2.50 1.19
4 2.62 1.25
5 2.77 1.33
6 2.75 1.41
SEM 0.097 0.054
Line
A 3.228 1.418
B 2.18" 1.19¢
C 1.87¢ 1.00°
D 3.35% 1.53%
SEM 0.047 0.020
Statistical analysis (p-value)
Diet 0.2254 <.1511
Line <.0001 <.0001
Diet x Line 0.1587 <.1201

Y Diet 1 = 2.25Ca: 0.25NPP, Diet 2 = 2.50Ca: 0.25NPP, Diet 3 = 2.75Ca: 0.25NPP, Diet 4 =
3.00Ca: 0.25NPP, Diet 5 = 3.25Ca: 0.25NPP, Diet 6 = 3.25Ca: 0.40NPP

A8 Means within a column that do not share a letter are significantly different (p=<0.05)
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Figure 11 Bar diagram show calcium and phosphorus excretion (Means+ SE) in 14-day-old
chicks fed with commercial starter diet from four pure genetic line breeder hens fed various level
of calcium (Ca) and nonphytate phosphorus (NPP) from age 22 to 50 weeks. (Breeder Diet 1 =
2.25Ca: 0.25NPP, Diet 2 = 2.50Ca: 0.25NPP, Diet 3 = 2.75Ca: 0.25NPP, Diet 4 = 3.00Ca:
0.25NPP, Diet 5 = 3.25Ca: 0.25NPP, Diet 6 = 3.25Ca: 0.40NPP). [*® Bar diagram that do not
share a letter are significantly different (p=<0.05)]
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Table 9 Bone homeostasis markers (Means) in 14-day-old chicks from four pure genetic line
breeder hens fed various level of calcium (Ca) and nonphytate phosphorus (NPP) from age 22 to
50 weeks

BSAP TRAP FGF23

(pg./ml) L) (pg./ml)
Diet¥
1 208.20 6.24 826.27
2 233.34 6.40 861.26
3 198.31 6.25 880.00
4 226.39 6.34 963.46
5 172.48 6.06 874.57
6 207.06 7.01 746.67
SEM 25.417 0.258 69.514
Line
A 205.90 6.82% 920.734
B 220.19 5.398 751.78"
C 238.25 5.948 803.448
D 166.19 7.38% 958.88"
EM 23.773 0.213 56.722
Statistical analysis (p-value)
Diet 0.6100 0.2716 0.4087
Line 0.0915 <.0001 0.0371
Diet x Line 0.1659 0.4181 0.4194

Y Diet 1 = 2.25Ca: 0.25NPP, Diet 2 = 2.50Ca: 0.25NPP, Diet 3 = 2.75Ca: 0.25NPP, Diet 4 =
3.00Ca: 0.25NPP, Diet 5 = 3.25Ca: 0.25NPP, Diet 6 = 3.25Ca: 0.40NPP

A8 Means within a column that do not share a letter are significantly different (p=<0.05)

Abbreviation: BSAP= Bone specific Alkaline phosphatase, TRAP= Tartrate Resistant Acid
Phosphatase, FGF23= Fibroblast Growth Factor 23.
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Figure 12 Bar diagram show plasma bone specific alkaline phosphatase (BSAP; Means £SE) of
14-day-old chicks fed commercial starter diet from four pure genetic line breeder hens fed
various level of calcium (Ca) and nonphytate phosphorus (NPP). (Breeder Diet 1 = 2.25Ca:
0.25NPP, Diet 2 = 2.50Ca: 0.25NPP, Diet 3 = 2.75Ca: 0.25NPP, Diet 4 = 3.00Ca: 0.25NPP, Diet
5=3.25Ca: 0.25NPP, Diet 6 = 3.25Ca: 0.40NPP)
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Figure 13 Bar diagram show plasma tartrate resistant acid phosphatase (TRAP; Means +SE) of
14-day-old chicks fed commercial starter diet from four pure genetic line breeder hens fed
various level of calcium (Ca) and nonphytate phosphorus (NPP). (Breeder Diet 1 = 2.25Ca:
0.25NPP, Diet 2 = 2.50Ca: 0.25NPP, Diet 3 = 2.75Ca: 0.25NPP, Diet 4 = 3.00Ca: 0.25NPP, Diet
5 =13.25Ca: 0.25NPP, Diet 6 = 3.25Ca: 0.40NPP). [*® Bar diagram that do not share a letter are
significantly different (p=<0.05)].
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Figure 14 Bar diagram show plasma fibroblast growth factor 23 (FGF23; Means +SE) of 14-
day-old chicks fed commercial starter diet from four pure genetic line breeder hens fed various
level of calcium (Ca) and nonphytate phosphorus (NPP). (Breeder Diet 1 = 2.25Ca: 0.25NPP,
Diet 2 = 2.50Ca: 0.25NPP, Diet 3 = 2.75Ca: 0.25NPP, Diet 4 = 3.00Ca: 0.25NPP, Diet 5 =
3.25Ca: 0.25NPP, Diet 6 = 3.25Ca: 0.40NPP). [*® Bar diagram that do not share a letter are
significantly different (p=<0.05)].
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Figure 15 Bar diagram compare breeder and 14-day progeny bone specific alkaline phosphatase
(BSAP) from four pure genetic lines.
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Figure 16 Bar diagram of Breeder mineral mass, % shell calcium, day-0 chick tibia ash and 14-

day chick mineral mass (Means) from four pure genetic lines.
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VI.  APPENDIX

UNIVERSITY OF
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Office of Research Compliance
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TO:  Craig N. Coon

FROM: Carol Rodlun, Program Manager
And Use Conmmitiee

DATE: February 15, 2013

SUBJECT:
Expiration date: July 31, 2015

The Institational Animal Care and Us: Committee (IACUC) has APPROVED the modification request (o
add the use of metabolism chambers ) 1o Protocol #13002- “Evaluation of broiler breeder feeding regimes
for pure-line and commercial type stock during rearing and production phases and calciam
requirement during the production period.” You may implement this modification immediately.

In granting its approval, the IACUC has approved only the modification request provided, Should there be
any additional changes o the protocol during the research, please notify the TACUC in writing [via the
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The IACUC appreciates your cooperation in complying with University and Federal guidelines for research
involving animal subjects.
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