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Up and Down

CALCIUM-PHOSPHORUS
RELATIONSHIP

- The Ups and Doem -

Rickets

Serum Calcium - 9.5 - 1.0 malal
Fhaspharus - A - 45 maldl

BRe=2 lonized calcium-50%
5 "/ Protein-bound calcium-40%
Complex-bound calcium-10%

Q3007 Hurging Educatios Consultants, inc

Ca—-2.12-2.62 mmol.L!
Ca%*-1.06-1.31 mmol.L?




Trinity(ies)

Three ions

— Ca, P, Mg

Three organs

— Bones, Kidneys, Intestines

Three hormones
— PTH, Calcitonin, Vitamin D3

Three types of cells
— Osteoblasts, Osteoclasts, Osteocytes




Three organs

 Intestines
(20-75% absorption)
e Kidneys
¢y (re-absorption)
e Bones
(temporary bank; £500 mg)




The three tenors and the orchestra
%

¢ Estrogens

I‘p ’; s“g ¢ Androgens

¢ Corticosteroids

THE THREE TENORS

« T3/T4
* PTH ¢ STH
e Vitamin D3 | ¢ Serotonin
e Calcitonin ¢ pH, Albumin, FFA

2
Agonist (PTH), Antagonist
(Calcitonin) and ... why do we
need a third one?




In Blood We Trust
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We don’t care for oifo ei_yg
the bones! The brain

and the muscles are F IR
more important! Mobilization o~ Feabsorption 1 Absorption of
Ca®* from bone caral ihilss Ca?* from intestine
mediated by calcitriol
Excretion

of PO



(Bad) to the bone Pletotropic functions

Calcium
reabsorptior;
from bone

Haemmopoesis
Anti-cancer
Anti-autoimmune



Infra-Red Microwaves  Radiowaves
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Deficiency Deficiency
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The right to choose

Rickets | ¢ Melanoma
Osteoporosis ¢ Cataract

Psoriasis OR
Depression
Immunity

¢ SKin aging
¢ Sunstroke
¢ Dehydration

heliophobia heliophilia

noun

(n.) desire to stay in the sun; love of
a fear of sunlight

sunlight




“Can these bones live?”
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CALCIUM

PHOSPHORUS

Bone Remodeling Cycle

Pre-

TiPerg!

Osteoclasts Active Pre- e i R
Ost T t Osteoblasts - — P
LOCasts Mononuclear Osteoblasts L
SR Osteocytes
M«:J - -

u 5 - / N
Resting ‘.\) — '
Bone

Surface Resorption Reversal Bone Formation Mineralization

) f
wlz N oty
(catabolic) (anabolic)

 RANKL — Receptor Activator of NFkB Ligand




Ca’*uses of hypoCa?‘lcemia

Hypoparathyroidism

Vit D defficiency/ insufficiency

Renal/ Hepatal diseases
Pseudohypoparathyroidism
Hypomagnesiemia or hypermagnesiemia
Hungry bone syndrome

Phosphate infusion

Rapid citrated blood transfusion
Medications



Felis Ca2*tus

CATS OF HYPOCALCEMIA

Canvulsions
Ar‘rh}f‘rhmias

TeTany
Spasms and stridor




Chimpanzees

Causes of Hypercalcemia
 Calcium supplementation
e Hyperparathyroidism
 latrogenic, immobilization

e Multiple myeloma

+ Parathyroid hyperplasia/ adenoma| |~
 Alcohol S
 Neoplasm (breast, lung cancer) g J
« Zollinger-Ellison Sy (gastrinomas) b /'ﬁ;;?:r:::i\
o Excessive VitD
* Excessive Vit A oA

e Sarcoidosis - = e

hiazides

pland




HyperCa#*lcemia signs

Renal Neuromuscular
 Nephrolithiasis ¢ Muscle weakness
e Interstitial nephritis ¢ Hyporeflexia
Gastorintestinal Psychiatric

« Constipation ¢ Lethargy

* Anorexia

¢ Somnolence
¢ Depression
¢ Psychosis

* Nausea
o Peptic ulcer
e Pancreatitis

Ectopic calcification Cardiovascular _
e Pruritus ¢ Shortened QT Interval

. Cerathopathy ¢ Depressed T waves
¢ Heart block



Primary vs Secondary

100 ]
Renal Failur-e] Primary ‘
Hyperparathyroidism |

=10 4 - e ———
_D E
3 "Reference
L
= ]ntval

o L. Hypercalcemia

| Hypoparathyroidism of Malignhancy

01

40 6.0 2.0 10.0 12.0 40 6.0
Cakium (Total) mg/dL



enter the game
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HYPOMAGNESEMIA

"THE HYPOMAGNESEMIA SEVEN"
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Also, watch for
confusion, depression,
irritability, and
nystagmus.

and tremors



HYPERMAGNESEMIA

TOO M U Ch "TOO MUCH OF A GOOD THING IS A BAD THING."

J Magnesium concentration greater than
5 mg/dl is panic level. Normal range for adults
is 1.8 to 3.0 mg/dl.

e Depression | =
- A il

® Hypo refl eXIa renal failure and?e:w.'c::sivei st o

intake of magnesium- e i

* Muscle weakness [T

* Nausea

« Vomiting

* Hypotension

e Bradycardia

e Respiratory
depression

Watch for nausea, vomiting,
muscle weakness, hypotension,
bradycardia, and respiratory
depression.
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The Gray Cardinal

Vitamin D

l Mgz+

25(OH)D

Parathyroic
€« S ——
Mg?* o Mg2*

1,25(0H),D MAGNESIUM ‘
| e RICH FOODS
v Distribution of Calcium to - Aaail

Calcium Mg? Blood, Bones, Teeth, and
Absorption . Storage Vesicles




) Regulates Heart Contractility
-Blocks Calcium from Heart Muscle
-Heart has 20x Greater Concentration

Regulates Calecium
-Strong Bones and Teeth
-Helps Excrete Excess Calcium

Relaxes Skeletal Muscle
-Helps Relieve Muscle Cramping
and Pain

Cleans the Bowel
-Unabsorbed Magnesium Causes
Laxitive Effect

Relaxes Smooth Musele
-Relaxes Bronchioles and Arterioles
-Relaxes Uterine Muscle

Energy Production
-Require by Over 300 Energy
Producing Reactions




Osteoporosis vs Osteomalacia

~» Normal mineralization fl - Decreased mineralization
~» Decreased bone mass | Normal bone mass




_— Data from the test
being displayed on
the computer monitor

X-ray crossfire

T-score

Radiation 1 Dual energy X-ray
technalogist absorbtiometry device

Densitometry Reference: Left Femur Total
BMD [afem] i T-Scare
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Types of Osteoporosis

Senile

Drug-induced
mmobilization-related
Haemmatologic
Congenital

Endocrine




Senile osteoporosis pathogenesis

* Menopause (the orchestra)

» Decreased sun exposure (Vit D)

» Decreased physical activity

» Decreased sensitivity to Vit D
 Impaired renal function and calcium loss
e Poor diet

e Drugs




Access Osteoporosis

OSTEOPOROSIS RISK FACTORS
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“Access” (leads to) Osteoporosis



Access denied  _ @

Preventing
Osteoporosis
in all Women

“Check your

risk factors




The Fall of Life

Osteoporosis

« Locomotor instability
e |mpaired vision

» Decreased strength
 Ortostatism

* Medications







