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HOMEOSTASIS

Introduction

00:00:48

Homeostasis is the concept of cons’comca.
Central theme for bod‘.ig function.

Disturbance in homeostosis.

.

Diseose.
Cloude Bemard :

Coined the term milieu interior (Internal environment).

Waolter Cannon ¢
Coined the term homeostosic.

Control Systems of Homeostasis

00:05:48

mechanisms of the bodﬂ to maintain homeostosgis.

Control SBS'temS
|

' !

Negative feedbock Positive feedbock

Negative Feedback :
T in stimulus — |, parameters
IVAVAYA SR YAVAVAN
Shimulus Response
Ea H
. Barorellex : chmges in BP

|
v v

T during exercise | after exercise.
a. endocrine hormone regulation (99%).
2, Gostric acid secretion.

Physiology + v1.0 » Marrow 8.5 « 2026
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2 - General Physiology

Components of ~ve feedback :
himulus ¢ Tep

----- Active space -----

Bets on recep’cors : 6arorecep’rors

:

AtSerents : Aterents
Centre : meciu,d\a
SN )
eflerents : E?—Qe{en’c—{: D) } JHR 5 8P
Response * BP

SNS ¢ Sfjmpa.’cheﬁc nNervous sijstem.
PNS ¢ PamsHmPcﬁt’neﬁc nenvous SBSJcem.

Assessment of effectiveness of -ve feedbock :

Correction by the System ©
G\O._iﬂ (EO = e
Error remaining ®
Infinite feedbock oain :

kidneys

11

hidneﬂs onoHS correet blood pressure back o normal.
N HTN — hidnel:js are ofSected — BP never comes bock to normal,

when error becomes zero @=L =@

:

Gain = 'm%ni’c&j

Positive FeedboacK :
* 1 in initioding stimulus — Further 1 in response.
NN NN
1 stimulus i Response
* amplification/cascade of reactions.
* AKA vicious cycle (Destabilizes our systerm.

€0 : CLAPS (mnemonic).

a) Coagulation cascade.

b) Lt surge : Only exception for true feedback in endocerine hormone regulation.
@ Action potential.

& Parturition (Normal delivery) :

AKA Ferguson reflex.

Physiclogy « v1.0 » Marrow 8.5 - 2026



Homeostasis - 3

Fetal head

:

Pressure on uterine cervix <«————

| e
Oxkj‘coc‘m release & \fen’rual‘; e 4

:

de'.iver5 of fetus
uterine controction

Pushes fetal head further down —
e) Shocek ¢

Hemorrhagic shoek (‘&3 : RTA) —» Irreversible shock —» Deoth (+ve feedbock).

Feedforward Control System :

Core theme ! nn’r'-.cipa’torB control S}jS‘cem.
Body responds anticipating a. stimulus (No actual stimulus).
&g
o) Anticipatory tachycardia. § tachypnea. : 1eR and THR before exercise.
b) Anticipatory motor control :
* Centre : Cerebellum

* Person dr'w‘ma on o highwaﬂ — Rpplies brakes on se,eing o COW
(Anticipates danger).

) Anticipatory regulotion of core boda temperature :

* SKin tempera’cure —» Shell 4remperodn,ufre,.
. 60d5 organ temperad:ure —» Core ’cempemture.

Cold environment.

Y

| shell temperature.

Hypothalamus anticipotes | core temperature.

.

Corrective meosures.

"

maintenance of core temperoture.

Physiology + v1.0 + Marrow 8.5 - 2026
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4 - General Physiology

Properties of Homeostasis 00:28:04

Dgnamic cons’tanclj :
AKA dynamic equilibrium.
Homeostatic control systems maintain a "range of values”
£g : Normal HR = Lo-100bpm.
Normal RR = 18-18/min.

Upper limit
oné Tolerance range
STATIC T

Lower limit

Prioritization of parameters :
* Priority of order of correction of parameters :
pH 7 8P > Temperature.
* pH changes are given more priority : As they affect the activity of enzymes
— Deoth,

Physiclogy * v1.0 * Marrow 8.5 + 2026



CELLULAR PHYSIOLOGY

cell is the fundamental unit of all living organisms.

Mitochondria

Intermediate

filament Plasma

membrane

Ribosomes
v
7

Rough endoplasmic
reticulum

Nucleus #t o
-
l'

Microtubule

Centrosome

Microfilament

Chromatin ——
Lysosome
B :
apparatus y Smooth endoplasmic
. \\ reficulum
Secretory vesicle
GDlgi vesicle Peroxisome
Cytoplasm Vacuole
zuko Bo’cic Human Cell
Cell Membrane 00:01:13
jatgtal p\asma membrone.
Function :
It is an outer barrier with selective Permeabi]i%g in the cell.
Structure :
Fluid mosaic model of cell membrane. Proposed bﬂ Singer and Nicholson.
Composiﬁon :
maoagcromolecules :
l. Proteins (55%) : Arranged in mosaic pattern in cell membrane.
a.Lipids (40%) : Responsible $or Sluidity of cell membrane.
3. Carbohydrotes ).
7 Lipids

Carbohydrates

Cholesterol (Critical lipids)
Cell membrane

Proteins

Physiology * v1.0 = Marrow 8.5 + 2026
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6 - General Physiology

00:04:40

Introduction :

Structure :

. Ebiloujer : Quter and Inner hpids.
* Asymmetry : Arranged speci%cal\a either on inner or outer side.

Types :

* Phospholipids (PO,* Sroup).
* &lycolipids (Carbohﬂdradre side chain).
* Cholesterol (Critical lipid).

Moyor l‘tpid.

_Types

Site

PhosPhcxﬁdgl choline

(Pe) AKA lecithin

Lungs : Surfoctant

* Prevent alveolor col\apse.
* major lipid in surfactant.

SPhingomjjeiiﬂ

® Nerve cell membrane.
* gurfactant.

nminor lipid in surfoctont

Phosphaﬁdﬁinosﬁol

(P2

endocrine cells

® Part of second messenger SHS’cem
(P2 —» DAG —» Co®)

PhosPhatid5lserine

G

Inner surface ot cell
membrane in all cells

Ps

1$ expres%sed on outer surface.

||||||“H Ea#me%ignod
sssss

* Apoptosis (Programmed cell deatt.
* Detected by Annexin V : Binds forms
complex with Ps. (Annexin V staining).

Cardiolipin (e

Heort : mitochondria

In syphilis : Serum anti-cL antibody + (Detected b5

VDRL test)

7 ithi * To ossess fetal | moturitu,
(Lecithin) S ung ity
S (Sphingomljelin) * moture lung: = 4.
Gllgcol'geids :
Cerebrosides CNS -
Gonaliosides alT &M-1 ganglliosides : Receptors for cholera. toxin-Fragment ©.

Physiology + v1.0 + Marrow 8.5 - 2026




Cellular Physiology - 7

----- Active space -----

Cholesterol :

Site : Cell membrane of <kin cells.
Signi%cance :
®* Precursor of VitDd.

= *f-dehadrocholes’cerol M Vit.D
(ki)

. Fimdﬂ—g buffer : maintains membrane S}lmdi’cg in optimal roange.

membrane F‘lu.idi-ta :
Lubricodive properfﬂ ot lipid — Maintain ﬂluid‘t’cﬂ of membrone — Allows mobil'rtB.
Characteristics ot Flu;dﬂ.-g :

lnexmsed%ud.rhj i Decreased Sluiditt Y
£flect on health good Bod
Type of fotty acids Unsoturoted (ssential) Soturoted (Trong)
* Lincleic acid, * Stearic acid.
* Linolenic acid, * Palmitic acid : Bbundant
® Arachidonic ocid, in_junk food)

& les ® Omego-3 fotty acids : Abundont in Rish.
Rigid

Proteins 00:24:00
Classification based on location in cell membrone : s  Membrans proteirs
. Transmemibrane proteins/ integral membrane proteins : Present \f,
throughout. Lipid

Anchored
a. Peripheral proteins : Present peripheml\ij. || " H " | H " ” || ||
3. Lipid-anchored proteins : Requires lipids for attachment. u " H ” “ H u H H H "

Transmembrane Proteins (Inteqral Membrane Protein) : Transmembrane  (2)
most impormn’c.

Peripheral

Functions examples
Hormone receptors (m/c) &PCR (&-protein coupled receptors).
Purp channels No'-H" ATPase
* O channel (CFTR).
lon channels (C,Sshc fibrosis 4ransmembrane conductance reamodror.)
* In cystic Rbrosis —» CFTR mutation (+).

Physiology » v1.0 » Marrow 8.5 + 2026



8 - General Physiology

Résidus

N
” : e
\ cell.uls‘b_re__ ; ."
¥ .
HBD2 . .,_eze\:—a'i*ﬂ"i’
Milieu intracellulaire é \—Dystrcphin
Transmembrane protein : Peripheral protein
¢I” channel (CFTR)
Peripheral Proteins :
Functions
.. Support shape of cell :
cell Protein | Diseases due to mutotions
eBC Spectrin elliptocytosis
(Biconcave disc) Ankyrin Spherocytosis

* duchenne Muscular dystrophy (Om).

* musculor weakness. Tﬁpicod presen’caﬁon

* gower’s sign + Climb on own body to stand up (Knee —» Hip —> Stand).
® Qespiratory paralysis (Weakness of diaphragm — Death.

gkeletal muscle Dﬂs{-rophm

a. Cell surface receptors.

Lipid Anchored Proteins :
In RBC *
* Pi&A (Phosphatidyinositol Ga'ul.jcan-r-‘\) gene
SHn{'hesises proteins :
- CosS (Decay acceleroting Sactor).
~ €059 (Membrane inhibitor of reactive 1ysie).
-~ €8 binding protein. Lipid anchored proteins in RBC.
* Proteins bind to lipid : Phosphodddghnosito\.
- Signi?\cmce :
= Normal gene Prevent hemo'n:jsis.
- Mutated gene : Paroxysmal Nocturnal Hemoglobinurio.

Paroxﬂsmal nocturnal hemoglobinuriw
Podcho'.o% : Mutoted or absent PIGA gene.
During sleep G\Jiah’f)
v pH
Activotes wmptemn+ pro’ceins : 5-09 (Mmembrane oftock comp\ex)

/

prtocks RBC membrane

Hemolysis (Hemogjobinurio).
Physiology *+ v1.0 « Marrow 8.5 » 2026



Cellular Physiology - 9

----- Active space -----

Treotment :
* Anti CS monoclonal antibody : Supportive.
* gculizumob.
* Ravulizumob (Long acting).
* Hematopoietic stem cell transplant : Definitive.

Carbohydrates 00:41:30

Classification :

,— Glycolipids

Glycoprotein
I eﬂﬂcoPro’cein : pttached to pro’ce‘ms. :

a. 6'.5cohpids : fttoched to hpids.

Significance :
e\lﬁcoup‘xds on RBC membrane : Determine blood groups.
Blood Type
A B AB (o]

Red Blood
Cell Type

e

* membrane with highes’t protein : Inner mitochondriol membrane.

* In nerve cell membrane (Myelin) : Lipid (80%) : Protein (30%).

* Repair of damaged cell membrane is by resealing ot lipid bilayer.

. De%ciencﬂ of lecithin in pre—term baby : Hyaline Membrane Disease.

Physiology * v1.0 » Marrow 8.5 = 2026



10 - General Physiology

—emen AcHiVS 8p8CS ~-men CELL ORGANELLES

Endoplasmic Reticulum 00:00:30
Tl:jPGS
L
¥ ¥

QDuah endoplasmic reticulum Smooth endoplasmic
(ReR) : cep  reticulum (seR)

* granular surface d/t pge  * Smooth surface d/t

presence of ribosomes. absence of ribosomes.
* AKA Sranular ZR. * AKA agmnuiar L.

: b C
endoplasmic reticulum

gough egndoplasmic Reticulum :
Functions :
.. Protein sgn’chesis/’cmnslodcion.
3. Folding of proteins :
using chaperones/heat shoek proteins (HSP.
3. Degradation of misfolded proteins § quality control
of proteins by unfolded protein response or €R stress response.
T tmisPolded proteins — 2R — 1. Halts protein synthesis.
a. endoplasmic reticulum ossocioted
degradotion (ERAD).

£RAD :
mistolded proteins are tagged +o ubiquitin (kiss of death)

Protein-ubiquitin complex

moves to proteasome (Groveyord of the celd
Degmﬁation.
Applied aspect : mistolded protein diseases.
l. Alzheimer’s disease : more common.
* due to accumulation of misfolded A8 amyloid protein.
3. Prion disease :
* PrPe (Normal protein in CNS) — PrPse (Prion protein : misfolded).

* &g Creutzfeldt Jakob disease (Very fatal.
Physiology = v1.0 + Marrow 8.5 - 2026



Cell Organelles - 1

----- Active space -----

Smooth endoplasmic Reticulum :
Functions :
. Synthesis of steroid hormones :
* Adrenal cortex : Aldosterone, cortisol.
* Testis : Testosterone.
* Ovary: E—skrogen.
a.storage of Ca™: SER of skeletal muscle stores Ca™ (Sarcoplasmic reticulum.
3. Drug detoxification (xenobiosis) :
* mMajor site : Liver SER.
* enzyme : Cytochrome PASO (CYPASO).

Golgi Apparatus 00:14:20

Locotion : Close o ReR.

Functions :
. Post translational modifications:
Proteins san’chesised b5 ReR
,L Receiving end"—
Cis end of &olgi apparatus (&)

¢ Golgi—

ﬁlﬁcos;ﬁiahon (chrbohgdra’ce side chain is i
oadded to the prctein) Releasing end———__

alycoprotein ( siabihh:j of protein) ‘
Stored in vesicles Cell — .
&,Sﬁmujus membrane
Released from trans end

6\0\5‘1 appamtus

SA are obundant in secretor5 cells.
'&8 H
. F\n’dboda secreﬁng plasxm celle.
* goblet cells of Gl fract.

3. Sorting ot proteins :

* A determines where o pro{ein is delivered.
. ‘ég : Prokein Phospho’crans?emse

» Protein + rrmmose-—fo-phosphdce

v

moves to |5505ome

v

Deamded.

Physiclogy - v1.0 - Marrow 8.5 - 2026



12 - General Physiology

----- Active space ----- W .

Veeli disease BAbsence of Phos.pho&mns#emse

mMannose-b-phosphote not added

Lysosomol function afSected
Proteins not degraded

Inclusion bodies accumuloate in cell
Lysosomes 00:23:30
Qecgde bin of the cell.
Functions :
Acid medioted destruction : 7 G

* H'ATPose acid hﬂdrolase. Phogoeytosis

* pAcid hﬂdrolase enzyme.

Acid in the Iysosome can destroy itself : Suicidal bo.gs/ residual bodies.

choPho.aB : Destruction of cell’s own part.
Lote stages of storvotion

Lysosomes engul? mitochondrio.
Proteins released from mitochondrio
undergo metabolism

enerogy for survival

Clinical Application :

Neudtrophil : High content of hjsosomes.

CHSI gene LYST (Lysosomal transport protein)

,l, mutation
Chediok Higashi androme
Patient is more prone to bacterial infections

Physiology * v1.0 « Marrow 8.5 - 2026



