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Hormones in change of calcium Homeostasis
-> parathyroid hormone- peptide- 100 MW

-25-mine protein
①maintain normal serum ca level

↳ Bone : ↑osteoclastic activity - ↑catmobilisation

Kidney : ↑ Ca teab soception
GIT : ↑ cat absorption

② Serum Pop-level
↳ inhibit -Poco-transporter

↓

↓ Pop-reabsorption from PCT

X

↓P-serum level

#wastes Poinmeie

③ Act on both Osteoblastic 20eodasticatixiadroxy-mater- ALP
Prolin

(degradatiproduct of
collagen)

PTHteodasticxity

1/Ica,

3
- excreted through KidneyT

j ↓

↓
pol free cat neverdeposits on kidney

L retented pop-excreted-> No Caop) formed
↓

2

No chance ofdeposition
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8 hypercalcemic· thus PTH ->

hypophosphatemic

· -
·
T normallyparathyroidglandhoto a maybetE

stois (CASR)↳ consists calcium sensitive recl
(also ent in Kidney)

-~
Note : In hyperparathyroidism,

PTH -> ↑scrum cast

↓

Protective sensedby CASR
mechanism↑ can excretion

Y7thus , APTH can not cause (generally) hypercalcemia
and in hyperparathyroidism, Urinary

ca level Yes

although PTH Nes ( reabsoupth (dueto ASRin Kidney)

-

YPTHR Ped ALP -> bone formation bone resorpti
- ↑

Osteoblast activateRANK Ligand
-RA

↑

Asidphosphate
i

↳

= Osteoclast-Min↑NF-U Graive
N

activity
active multi-

·
nucleated giant

cell Osteoclast
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level activ on acti on FunctTH Osteoblast Osteoclast -

- -

bone

physiologicall ⑦ ⑦ remodelling
normal

bone

hyperparathyroidism ⑦
⑦ destruction

(level)

Done

Intermittent ⑦
⑦ protection

low closeof PTH

Hemiparatide)

->VitD-> can stimulate Osteoblast
-> ↑bone formation

↳↳ don't produce RANKLigand
-> Nosteoclasticactivity

↑ cat absorption from GIT
↳ ↑ ca , PO3-reabsorption

3
serum Ca, PO, level

-> calcitonin-> inhibit Osteoclasts activity
↓

↓ Serum ca level
also Pop-level

Osteoclast have
cat Leeram P3- only calcitoninstois .

PTH ↑ Is racy
↳NPTH &Vit

VitD ↑ ↑ receptoie .

Calcitonin ↓ ↓
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Directly acting on Osteoclast->. Calcitonin

(Inhibition) · Bisphosphonates (drug)
· Osteoprotogenin (natural)

IL-6, microphage (bind to RANKReporand Inhibit

activatingprotein bindingof RANK rig
and

↓(MAP) do not stimulate
Osteoplast

↓ Multiplemydam ↓
bone protections

can directly O*
activate Osteodast -> Denosumab (monoclonal antibodydrug

similare to Osteoprotogenin)
↳lytic lesions

directly activating
osteoblast and inhibiting

OnlysubstaneStrontium

Actionof Bisphosphonates
- ↑ 20+ 202= + HCOs

acid
Ht Osteodast--rain-!!!: ! :

m
Bone

↓s
bone degradation
a po; collagen

Normal Osteoclast bone resorption function.
# Carbonic anhydrase- osteoclasticactivity

thick, weak bone

-
Osteopetosis

# bone matrix -> Osteoporosis .

-

www.whitecoatwritings.com



1st generation bisphosphonate -> gets incorporate
in

bonematix

↓

Epidionate Osteodast can't
3

Tiludronate identify bone
-

not used anymore
· camoflage effect

2ndgeneration/No containing bisphosphonate
i

encourage
Osteoclast to

chonatePamidmonate take up
the bisphor

[i .X.Coral) ↓
↳ needs no dose Inhibit & becomes

adjustment menal toxic to Osteoclast
failure

Risedronate (oral Osteoart Lifespan
reduces

3rd generation bisphosphonate↳ highly potent
Alendronate (oral)) -

needs dose adjustment
Zoledronate (i . v.) Menal Failure
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S/E of bisphosphonate-hypocalcemia
pill induced Esophagytis
(C/1-GERDS
Kidney Injury- nephropathy

eKD
(c/7-Renal failures

Aseptic Osteonecrosis of jaw
*Female Fracture (Paradoxical)
↳ subtrochanterin

(on longterm use

usesof Bisphosphonate-Osteoporosaof· Hyl
malignancy

· Bone metastasis.

-· lotof waterI pills
to avoid sticking

at GET
· do not ledown for 1-2 his.
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CALCIUM

⑪ level 9-11 mg%

--
Jonised (45%) Inactive (53%)
active

4 .5-5. 5mif. TAlbumin
(45%) anions

(10%)

1g albumin kinds to 0 .
8 myof calcium

.

corrected calcium = Serum ca+ 0 .8 [4-albumin

Example scrum cat = 7.5 mg/
albumin : 2g/n

calcium ~ 7 .5+ 0 .
8 x [4-2]

2 9 . 1 mg %
-

↳ normal but appear
hypocalcemic dueto lowalbumin

www.whitecoatwritings.com



Itypercalcemia-

Mild 10.5/11-12 mg/
moderate 12-13.sing%

severe > 13 .5mgy.

-

↳ M/C cause-malignancy

Test - Intact PTH

/v #

↳hyperparathyridingii) malignancy
non-PTH

XitD toxicity
↳ mediated mediated Milk-alkali

hypercalcemia hyperthyroidism
Th Addison disease

UpUrinary can
⑪ O& ↓↳

hyperparathyroidism CASRdetect
(threshold)
FNH- Benign hypercalcemia
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Mechanism percalcemiaofHY& Malignancy---

↓ ↓ le
PTH related direct activation Others
Peptide of Osteoclast ((+ %)
180% ) via MAP

"
-> work like H 120/
-> supress endogenous PTH

·
I
..

↓& /
-

In shoma ,
sarcoidosis

You Teactivation of 1x-0Hase
in macrophage (normally utinG)

that helps in1 , 25-cholecalciferolE
und -

↳ Can absoupt" from gutS
dietaryVit⑪
active it

TREATMENT i .V . fluid Chypercalcemia induce-

↓ Dehydration, Kidneyof typercalcemia
B

X

Injury , polyterial
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↓
TOC- Bisphosphonate (to reduce calcium7

(i -1.] level)
pamidronate

↳ at emergency
condition because

ustment
requires no dose ady

Zoldronate
↳ 2/1- CKD

otheroptions - Calcitonin
Denosumab

Adjurant therapies- Steroids Lynshoma,
greanulomatouscondition

↑ cinacaket-> calcimimetic
useful in Ne

PTH mediated stimulate CASR
reduce PTH

#
if cancel is diagnosed,
then proper therapy
should be done
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PrimaryHyperparathyroidism
-

-> Parathyroid adenomcause

↳ parathyroid carcinoma
very makes

·

I de
soradia familial1
/ site interior MENT1

parathyroidgland MEN2A

(multiglandular

clinical features commonlyassymptomatic↑

-

T-symptomatic-m/c-renal stones
-> abdominal groans

Peptic uleie
-> psychic moans.

* ↑Ca4-NIPTHInvestigation Urinary-

-calcium
supports hyperparathyroidismwww.whitecoatwritings.com



MIBIscan to localise which4DCT , USG I

gland is problematic

-
Uniglandulate Multiglandulate

[test for MEN]
observe"on

surgerytradication ·

I

J
Jenningenergage50

scrumCa2> 11mg/dL
Renal failure
LeGFR-60mL/min) little part of gland
Osteoporosis

can be implanted
in forearm-under

CTscOMe - 2:5) brachioradiatis
muscle

↓ anterior
muscle

Minimally invasive leg-tibialis
parathyroidectomy

#X-Ray-Lytic Lesion-m/C-Radial
sideofmidlee

· 24 h Urinary
cat > 100mg/dL

· FECA . 10 · 05 -> FAA www.whitecoatwritings.com



ECG change in hypercalcemia- *
· short T

· I I waves

(Osbourne Waves)

· Stchange

Hypocalcemia
↓

PTH
A

O
O

↓. -

coparathyroidism
2hyperparathyroidismshy

↑ Ican occurr in XitDdef. )
cause-parathyroidectomy Rickets

Auto-immune disease
↳APS-1

clinical Feature- Neuromuscular irritability
Bone problems

trosseu right
· tetany

A

↑- -- --....

->
threshold

---
-

-
-- ~ potential

---- ---
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Ecq change-long &T
I can lead to to use des pointes)

Treatment-it . Calcium gluconate (1-19)
stat

In CODE situation, calcium chlorate

central Line has to

be chosen

-
↳ for severe patient

for mild/moderate case-oral
calcium carbonate

citrate

VitD

3-Sea
-

LP IHDisease S . PO4
- ↑ ↓ ↑ ↑

IHPT

↓ ↑ ↓

Malignancy I LPTH related peptide)
(PTH P) (m/c-squamous cell

↓ cancer of Lung)
Malignancy ↑ ↑/N NT

(m/c-breast & Lung< lytics cancere

DietaryVit
↑ /

toxicity (25HCC)

↑ N N ↓

Sarcoidosis ( 1-20Hase)
21,25 CCA, ISACONwww.whitecoatwritings.com



L'hypPTH ↓ ↓ ⑪ ↓

VitDdef. simple I N/, ⑪

Vit Ddef complicated to is ⑭ -Rickets
Osteomalacia

VitDresistance Rickets& ↑M ↑

hypophosphatemia toa
Rickets

Problem-PAEX gene
↓

FGF23
metabolisation
↓

↑ lysis of FGF
1,25- DHCC

Pseudohypparathyroidism & N ↑

↳ duetoPtHreceptor ae

clinical feature-short stature
round face

breachydactyly (4thesth
e

carpal
↳ Knuckle knuckle

dimple dimple sign
low 19www.whitecoatwritings.com



r GoodismQ Q ⑪Pseudoscudohypopatho
↳ Normal biochemical

profile
abnormal bone

remodelling

differentiating ↳ BasalGanglia
VitDdef. calcification

↳

↑
CKD ⑪ ↑ O

( 1 , 25DHCC)

⑭ ⑪
Osteoporosis (matrix deficiency)

DXA scan reg
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