aslS

sAtomic number 20
*Atomic weight 40.8

=Melting point  842.8°c
=Boling point  1487°c
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Figure 1. Models of Ca transport acruss the intestine 1) £a* _}ii_lT_ufes from lumen
into t:}'umll.-l'l_'mn_which_ it may be tmmifnlt!}' accumuiated by mitachondria '.!nd
-eventually - actvely- extruded _from--the ~cell - by -a- (' A TPase-assciated - pump -or by 2
Na*/Cal* exehange mechanism. 11} Ca* is accumulated by endocytotic vesicles and {mnsfur.red
from the apical to hasal-lateral aspect of the cell in this form. Lysosomes and vesicles might
coalesce 1o produce secondary lysosomes (see text). 1) Depicts movement of ('.:.1” :hnmgh
paracellular (shunt) path. V) Ca®*, afier entering cytoplasm, is sequestered by mitoschondria,

the latter shutling Ca®* from apical region o hasal-kweral region of cell.
Ca*?

ATP
Ca*?

]II‘ Ca +2

Cu-i-z

METABOLISM AND ROLE OF MACROELEMENTS IN AVIAN NUTRITION
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CALCIUM ABSORPTION AS INFLUENCED BY AGE AND INTAKE

Species Age NE val
: (%)
Cattle
Z=>t° _025 yr. - 99
W .030 ¥yr. - 95
.50 yr. = 41
1.3-2 yr. - 34
2.1-2.8 yr. = 35
2.9-6.1 yr. = 36
12-16 yr. - 23
Humans
11-13 vyr. 1.9 g/day 49
17 wr. 1.3 g/day 43
22 yr. -9 g/day 40
29 yr. 1.5 g/day 25
50 yr. .8 g/day 43
62 yr. 1.0 g/day 43
- 72 yro .6 g/day 35
Rats
4 wk. 28 mg/day 98
12 wk. 42 mg/day 56
24 wk. 65 mg/day 47
72 wk. 80 mg/day 41
106 wk. 85 mg/day 24
12 wk. 36 mg/day 72
12 wk. 44 mg/day 70
12 wk. 56 mg/day 65
12 wk. 66 mg/day . b4
74 mg/day 62

12 wik.

1
'—;Terminolagy of Bromer (in: Comar and Bronner).
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« Callogenase

 Lysosomal enzymes

o pH

e organic acide

« Hyaluronic acide



Lysosomal enzymes

A — acide phosphatase

B — B-glactosidase

C — deoxyribonuclase

D — B- glucouronidase

E — n ace tyl-B glucosaminidase
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* 1- Hyperparathyroidism
— Primary hyperparathyroidism
« Secondary hyperparathyroidism
G G5 D3 (el s 2 508 <5 518 (len Jlan Cile 4

QJJJJ\&.\“E

 Tertiary hyperparathyroidism
Yl Jie slenlam led a2 5 50l )l sad 2 ) Cullad

2 )
* 2 — Hyper vitamin sis
« Vit D toxification
* Vit A exess
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Hypoparathyrodism
pseudo Hypoparathyrodism
wite D difficeincy

Other disease
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Ca DECREASE D¢
m GUT rum\:::
%
/ \ INCREASE N
Y, JPTH SECRETION
DECREASED PLASMA
i, 25-{0m).D s \
{ n:n;ﬂ: N KIDNEY
DECREASY [N KIDNEY
M- YD ROYYLASE J
INCREASED PLASMA
\ INCREASED BONK 1. 23~{0M),0
DECREASE N Ca RESORFTION
INCREASE [N INCREASE IN Ca
PLASMA Ca ABRSOREED FROM GUT
"‘--__-_--l-
INCREASE [N
Ca INTAKE

. Figure 3, Mechanism of adapration to alterations
in dictary calcium (Ca). The dashed line represents

4 Tesponse that occurs in rats bur not in ruminants.
(OH); = Dihydroxyvitamin. PTH = parathyroid

hormone.



LIVER DIET

microcosm
H2
o
25,26(0HI2 03 E250H0D s
1) Normal t',r,“_" mitochondri W Low Ca™ -
2) Normal POg KIDNETY 21 Low POa

1% Hyroxylase

O

= CHY

Ho™
24,25(0M)5 D3 I, 25(OM)5 Dy

t) Low Ca™* KIONEY i) Normal Ca™"
2) Low PO& " : 2) Normal PO4 "
"-n- -

+ INTESTINE

1,24 ,25(0OM)3 D3

‘.-’

Figure &,.Origins of vitamin D, and its metabolism to vatious biologically active metabolites
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iBone Resorption Ca™"

“

iRenal Exer.Ca""*
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tintest. Abs.Ca™~

'R 1 E .Ca*"*
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Figure 2, The model consists of three overlapping control loops (negative feedback) that
interlock and relate 1o one another through the level of blood concentrations of jonic
“calcium, parathyroid hormone, and cakitonin. The loops are numbered 1, 2, and 3: the
-Ii.mhg of the three loops that describe physiological events that increase blood concentra-
tions of calcium are designated “A™ (left) and the limbs that describe events
that decrease blood concentrations of calcium are designated “B™ (right). Thus, loop 1
represents bone resorption; imb 1A increased bone resorption; and limb 1B decreased
bone resorption. Loop 2 represents intestinal absorpuion of calcium; limb ZA increased;
and limb 2B decreased absorption. And loop 3 represents renal excretion of calcium: limb
S3A decreased; and limb 3B increased excretian '
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Figure 5. Model for calcium transport by the
mammary alveolar cell. See text for explanation.
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BIOLOGICAL AVAILABILITY OF CALCIUM FOR BEEF STEERS

Source Net Absorption Biological Value
Young  Mature Young  Mature
Steers Steers Steers Steers
Reagent calcium carbonate
(reference standard) 52 43 100 100
Monocalcium phosphate 65 59 125 137
Dicalcium phosphate 63 50 121 116
Bone meal 12 58 138 135
Caleium chloride 61 33 117 128
Ground limestone 47 38 90 88
Alfalfa hay 41 32 19 14
Lespedeza hay 50 38 96 88

Orchardgrass hay 48 39 92 91
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