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HOMEOSTASIS

Introduction 00:00:48

Homeostasis is the concept of cons’ran%.
Central theme for bod'\lg function.

Disturbance in homeostosis.

!

Disease.

Claude permard :
Coined the term miliew interior (nternal enviconment).

Walter Coannon :
Coined the term homeostasis.

Control systems of homeostasis ~ 00:05:48

nMechanisms of the bodg to maintain homeostasis.
Control 35s+ems
|

/ v v

Negative feedback Positive feedbock Feed forward

Negative feedbock :

T in stimulus — | parameters
Stimulus Qesponse

&8 .

. Bororeflex : Changes in BP

|
' v

T during exercise | after exercise.

3. endocrine hormone regulation (99m).
2. Gastric acid secretion.
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2 - General Physiology

Components of —ve feedbock :
Stimulus Tep

Acts on recep+ors : EBourorecep’rors

pflerents : pflerents
Centre : meciud\a
NS (=)
eflerents : &S}&}irer\’c ——E - } v 5 |ep
Response * BP

SNS ¢ ngpo&he’dc nervous Sﬂskem.
PNS ¢ Pamsgmpoﬂche’dc Nnervous s5s&em.

pssessment of effectiveness of —ve feedbocek :

Correction by the System ©

Goin (C—O =

Error remaining ®

Infinite $eedbock gain :

when error becomes zero G =C = ©
¢ O

Gain = \n%mhj

2,3 H
hidnegs oduoaﬂs correct blood pressure bock to normal.
N HTN —» h\dneﬂs are oflected — BP never comes back to normal.

Positive feedback :
* 1 in initiading stimulus — Further T in response.

NN — NN\
T stimulus T Response
E Amp\\%m’don/ coscade of reactions.

* AKA vicious cycle (destabilizes our sas‘cem).

€ : CLAPS (nMnemonic).

A) Coagulation cascade.

b LH surge : Only exception for true feedback in endocerine hormone regulodion.
o Action potential.

& Parturition (Normal delivery) :

AKA Ferguson reflex.

Physiology « v1.0 - Marrow 8.0 « 2024



Homeostasis - 3

Fetal head

{

Pressure on uterine cervix ————
¢ C/\‘jc‘e
Oxutocin release i
J f:\/en’cual\5 leads to

1' delix/erg of fetus
uterine contraction

Pushes fetal head further down —~
e) Shock :

Hemorrhagjic shock (&3 : RTA) —» Irreversible shock —» Deoth (+ve feedback).

Feedforward control system :
Core theme : thc'\pod'org control 35s’rem.
600\5 responds anticipoding o stimulus (No actual stimulus).
. 88 .
o0 Anticipatory tachycardia § tachypnea : 1eR and THR before exercise.
b Anticipatory motor control :
® Centre : Cerebellum

* Person driving on a highwau —» Applies breoks on seeing o cow
9 ol PP 9
(nnhc'\po&es danger).

o Anticipatory regulation of core body temperature :
® SKin kempem’cure —» Shell ’cemperoecure.
. 600\3 organ ’cemperoecure —» Core ’cempero&ure.

Cold environment.

|

| shell temperature.

Hypotholamus anticipates | core temperature.

Corrective measures.

{

mMaintonance of core temperoture.

Physiology « v1.0 » Marrow 8.0 < 2024
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4 - General Physiology

Properties of Homeostasis 00:28:04

Dﬂnamic cons’canc5 :
AKA dynamic equilibrium.
Homeostadic control systems maintain o "mnge o volues"

89 : Nlormal HR = bo—toobpm.

Normal RR = la—l8bpm.
upper limit

/A\/A¥ X }Tolemnce range

Lower limit

STRATIC

Prioritizodion of parameters :
. Priori’cﬂ ot order of correction of parameters :

pH > &P > Tempero&ure.
® pH chanaes are given more priority : As theu ofSect the activitu of enzumes
P o ) P & i

—» Deoth.
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CELLULAR PHYSIOLOGY

cell is the fundomental unit of all h\/ing organisms.

Mitochondria
Intermediate /"‘"’”\
filament Plasma
\ membrane
Ribosomes \
Rough endoplasmic @ Microtubule
reticulum
Centrosome
Nucleus =
’ | l
Nucleolus Microfilament

Chromatin == /

s ) - Lysosome
s (]
e - /
Golgi = I

apparatus / Smooth endoplasmic

"\ reticulum

Secretory vesicle

Golgi vesicle Peroxisome

SN ,/,« Z

Vacuole

%wﬂo’ckc Hurmaon Cell

Cytoplasm

Cell Membrane 00:01:13

ArA p\asrna membyrane.

FUNCTION
It s oo outer barrier with selective permeab\h’cg in cell.

STRUCTURE
Fluid mosaic model of cell membrane. Proposed bﬂ S'\nger ond Nicolson.

COMPOSITION

mMocromolecules :
. Proteins (S5%) : Arranged in mosaic pattern in cell membrane.
a.Lipids (40%) : Responsible for Sluidity of cell membrane.
3. Carbohydrotes (S%).

Carbohydrates

Cholesterol (Critical lipids)

Proteins

Cell membrone

Physiology « v1.0 - Marrow 8.0 - 2024




6 - General Physiology

Lipids

00:04:40

INTRODUCTION :

Structure :

. eilager : Outer and Inner hp'\ds.

° 935mmekr5 : F\rranged spec\‘?\cod\ij either on inner or outer side.
Tﬂpes :

* Phospholipids (PO,* group).

* &lycolipids (Carbohﬂdroece side chain.

* Cholesterol (Critical lipicD.

PHOSPHOLIPIDS :
Mojor l'\p'\oL
Types Site Significance
Surfoctont ® Prevent alveolar collapse.

Phospha’ddﬂl choline

(Po) AKA lecithin

LUanS :

® major lipid in surfactant.

® Nerve cell membrone.

hinaomuelin minor lipid in surfoctant
Nk * urfoctont. \ it
Phosphahdglinosi’co\ ® Part of second messenger 35s’cem
endoerine cells
(p2) (P2 — DRG —» Co2)
Inner surfoce of cell | 1§ expres%ed on outer surfoce.
S
membrane in all cells mm
_ got Me Signal
Phosphoﬂndﬂlserme ” H H H H
G .
® Apoptosis (Progmmmeo\ cell death).
Ps ® Detected by Annexin V : Binds § forms
complex with Ps. (Annexin V staining).
o - In syphilis : Serum anti-cL antibody + (Detected by
Cardiolipin (el Heart : mitochondrio
VDRL test)
Note :
L (Lecithin) . ® Toassess fetal lung maturity,
rodio :
g (Sphingomﬂe\m) * Modure lung @ = 4.
GLYCOLIPIDS ¢
Types Site Signiticance

Cerebrosides | CNS

Ganglicsides | &IT | @I gangliosides : Receptors For cholera toxin-Fragment @.

Physiology - v1.0 - Marrow 8.0 - 2024




Cellular Physiology - 7

cHoLesteEROL: Active space -----
Site : Cell membrane of skin.

Signi%cance :
* Precursor of VitD.

. 7—-deh3drocholes’cerol M Vit.D
(akiny

. F\md\% buffer : maintains membrone &‘\md@ in optimol range.

MeEMBRANE FLUIDITY :
Lubricodive proper’cﬂ of lipid — Maintain %10\&5 of membrane — Allows mob\lﬂg.

Characteristics of Fluidity :

Increased Fluidity Decreased Fluidity

gffect on health Good Bod
Type of fakty acids unsaturoted (Essentiol Saturated (Trang)

® Linoleic acid. ® Stearic acid.

® Linolenic acid, ® Palmitic acid : (Abundont
® Arachidonic acid, in_junk $ood)
examples * Omega-3 fotty acids : Abundant in fish. mm
;IH;IiI” Rigid

Proteins 00:24:00

i Membrane proteins

Classification based on location in cell membrane :

l. Transmembrane pro’ceins/ '\n’cegmj membrane proteins : Present / Lipid
’chmughowc. m Anehored
a. Peripheral proteins : Present peripherod\ﬁ. ( 1)/
2. Lipid-anchored proteins : Requires lipid for ottachment. W
Transmembrane @ Peripheral

J

TRANSMEMBRANE PROTEINS (INTEGRAL MEMBRANE PROTEIN) :
most impor’can’c.

Functions exomples
Hormone receptors (M/c) GPCR (&-protein coupled receptors).
Pump channels No'-K" ATPase
® ¢f channel (CFTR).
lon channels (C,gs’dc fbrosis transmembrane conductance regudod'or.)
® In cygstic fbrosis —» CFTR mudtation (+).

Physiology * v1.0 « Marrow 8.0 - 2024



8 - General Physiology

Résidus

L\ﬁg!uddlques
LS 2% o EHDCNICRNT

{Membrane

(S B B ety

& - :
P s»“‘“\_
Milieu intracellulaire f Dystrophin
Transmembrane protein : Peripheral protein
¢l channel (CFTR)
PERIPHERAL PROTEINS :
Functions :
. Support shape of cell :
cell Protein Diseases due to mutations
RAC Spectrin elliptocytosis
(Biconcave dise) ANKY(I Spherocytosis

* Dduchenne Muscular dystrophy OM).

® muscular weokness. T 5p\cod presen‘cahon.
[ ]

Skeletal muscle dDustroph
. " o s i Gower’s sign * Climb on own body to stand up (knee —» Hip —> Stond).

® Respiratory paralysis (Weakness of diaphragm) —» death.

a. cell surfoce receptors.

LIPID ANCHORED PROTEINS :
In Rbe :
* PI&A (Phosphatidylinositol &lycan-A) gene
sﬂn’ches'\ses proteins :
o (Decag accelerating factoo.
* €DS9 (Membrane inhibitor of reactive 15sis).

L (0 b'mding proice‘m.'

L'\p'\d onchored pro’ce'ms in R&C.

* Proteins bind to lipid : Phospha+\d5\\nog\’co\.
* Significance :
* Normal gene : Prevent hemolgs'\s.
* mMutoted gene Paroxﬂsmod Nocturnol Hemog\ob\nwria,

Pouroxgsmod Nocturnal Hemoglobinuur'\a
Poecho\o% : Mutoded or absent PIGA gene.

.
During sleep (r\l‘\gh‘c)
Vipn

Activates complement proteins : CS-C9 (membrane ottock comp\ex)

{

Attocks RBC membrone

}

Hemolysis (Hemoglob‘mwria).

Physiology « v1.0 « Marrow 8.0 - 2024



Cellular Physiology 9

Ly R A O O T T I O e A e Active space -----
* Anti CS monoclonal an’cibodﬂ * Supportive.
* ceulizumab.
* Rovulizumab (Long ac’c‘mg).
* Hemodopoietic stem cell fransplant : Definitive.

Carbohydrates 00:41:30

CLASSIFICATIONS : Glycoprotein —— Glycolipids
l. e\lﬂcopro%em : Attached to proteins.

3. Glucolipids : Attached o lipids.
LERR i

SIGNIFICANCE :
C—L\lgcohpids on RBC membrane : Determine blood groups.

Blood Type

Red Blood *
Cell Type
Note :

* membrane with h\ghes% pro’ce'm : Inner mitochondrial membrane.

* In nerve cell membrane (mBel\n) : Lipid (80%) : Protein (A0%).
* Repair of damaged cell membrone i b5 reseod'mg o lipid bilo%er.
. De?xc'\encﬂ of lecithin in pre—%erm babg : H:jah.w mMembrane Disease.

Physiology * v1.0 « Marrow 8.0 - 2024



10 - General Physiology

----- Active space ----- CELL ORGANELLES
Endoplasmic Reticulum 00:00:30
Tﬂpes
|
v ’
QOU\S\’\ endop\aSm'\c reticulum Smooth endoplasmic

reticulum (seR)
* gmooth surfoce d/t
absence of ribosomes.

ReR)
* granular surfoce d/t
presence of ribosomes.
° AKA granulour eR.

° ArxA agmnudar R,

Endoplasww'\c reticulum

ROUGH ENDOPLASMIC RETICULUM : o L

Functions :
. Protein synthesis/translation. TrelEesih
a. Folding of proteins : Using chaperones/heat shock proteins (HSP.
3. Degradation of mis folded proteins § quality control of proteins by untolded
protein response or R stress response.
T fmisfolded proteins — &R —> 1. Halts protein synthesis.
a. endoplasmic reticulum associoted
degradation (ERAD).
ZRAD :

misfolded proteins are tagged to ubiouitin (kiss of death)
Protein-ubiquitin complex

moves to proteasome ((—a\mvegard of the celd
!
Degmdoecion.
Applied aspect : misfolded protein diseases.
. Alzheimer’s disease : More common.
* due o accumulation of misfolded RB amyloid protein.
a. Prion disease :
* PrPe (Normal protein in CNIS) —> PrPse (Prion protein : mistolded).
* g9 Creutzfeldt Jakob disease (Ver5 Sokol.

Physiology + v1.0 » Marrow 8.0 - 2024



Cell Organelles - 11

o Active space -----

SMOOTH ENDOPLASMIC RETICULUM :
Functions :
L. Synthesis of steroid hormones :
® Adrenal cortex : Aldosterone, cortisol.
® Testis : Testosterone.
® va5 : E:s’crogen.
a.Storage of Ca™":
* 3R of skeletal muscle stores Ca®" (Sarcoplasmic reticulur.
3. Drug detoxification (xenobiosis) :
* Moyor Site : Liver SeR. ,
* enz2yme : Cytochrome P4SO (CYPASO).

Golgi Apparatus 00:14:20

Locodion : Close to ReR.

reticulum

Functions :
l. Post ranslotional modificotions: : ’
R Wi
Proteins 55n’<hesised bﬂ RER Gl - e

Golgi —
Cis end of &olgi apparatus (&® apparatus

! o g
G\l\jCOSB\o&ior\ (Carbohgdra’ce side chain is eleasmg et | T

added to the pro’ce'm)

&lycoprotein (1 stability of protein) > -
J yL h:j Cell _/ ¢ ’\——— Exocytosis

Stored in vesicles
Jr Stimulus &oloj apparatus
Released from trans end

GA are abundant in secre’corg cells.
88 : F\n’chbodg secre’c'\ng p!asrna cells.
Goblet cells of &) troct.

a. Sor‘dng of proteins :

* A determines where a. protein is delivered.
Phosphotransferase

. g Protein » Protein + mannose-t-phosphoate
moves to lg)sosome

Degmdeol

Physiology * v1.0 « Marrow 8.0 - 2024



12 - General Physiology

----- Active space ----- nPP“ed GSPec’f :

| cell disease :
Absence of phospho’cmns?—emse

!

mMannose-b-phosphate not added

Lﬂsosomod Lunction afSected

l

Proteins not degmded

i

Inclusion bodies accumulote in cell

Lysosomes 00:23:30

Qecﬂc\e bin of the cell.
L
Functions : - s
Acid mediated destruction.
°* H'ATPose acid h5dro\ase.

Phagocﬂ’cosis

* Acid hﬁdroxi/)\ase enzyme.
Note : Acid in the lﬂsosome con des‘«og itself : Suicidal bags/ residual bodies.

Auﬂcophagg :

Destruction of cell’s own part.

Lote stages of starvation
Lysosomes engulf mitochondria
Proteins released $rom mitochondria
undergo metabolism

energy Lor survival
Clinical appl'\cad:ion =
Neutrophil : H‘\gh content of \Bsosomes.

Normal
CHSI gene R | S E T (Lgsosomoj ’cmnspor& pro‘ce'\n)

J, mutodion

Chediok Higashi sgno\rome

Patient is more prone to bacterial infections

Physiology * v1.0 « Marrow 8.0 - 2024



Cell Organelles - 13

Peroxisomes 00:31:55

Rich in prote‘ms

Peroxisomes/microbodies

Function :
I Oxidotion of Very long chain fatty acids (VLCFR'S).
* &enerote 1 0. (Free radicoD.
3. Degradodion of HO, ¢ ey catalase.
* Pseudocatolase : Commercial/drug form of catalase.
* used to treot free radicol medioted disorders. €q + Vitilioo.

'&nzgmes produced bﬂ peroxisomes :
. Plasminogens : Abundant in mge\‘\n sheoth of nerve fbres.
a.Luciferose : Responsible for glow in fireflies.

Peroxisomal storage disorders :
2ellweger sgxdrome :
* Pex gene mutation.
* Pex codes For peroxins (Proteins for peroxisome SHnthes'\s).
* Feotures:
- Accumulotion of VLCFRs.

Neurological impoirment
. J,plasrnodogens. } 3 i

Refsum’s disease : Adrencleukodystrophy :
* PAHX gene mutodion. * Defect in transport proteins.
* Defect in phytanyl Coh hydroxylase. e 11 VLCFRS —» Neurological impairment.

* Defective oxidation of phﬂ’canic ocid.

Physiology « v1.0 « Marrow 8.0 - 2024



14 - General Physiology

Mitochondria 00:40:06

Intermembranous space

Inner membrane
Outer membrane

Cristoe * Contains enzymes Lor

oxidotive phosphorﬂlcﬂdon

t

ATP sgn’rhes'\s

mitochondrio/power house of the cell

mitochondriol DNA :
* mitochondrio. has its own DNA (‘éndo%mb\o’c‘\c ’cheorg).
* Source : Ovum —» Inheritance is odwa53 maoternal.
* ds DNA with 16500 base pairs.
* 10 times more prone for mudtation than nuclear DNA.
- Repair of mutodions in mitochondrial DNA is inefSective.

Cannot function without nucleor DNA (To produce enzymes Lor ATP SHn{-hesis).

mitochondrial disorders : MMMl
AtSects organs with high metabolic requirements : v miisehianien
Feaires encephalopothy,

* Skeletal muscles : Contraction § reloxodion is afSected, e .
® CNS : Stroke like sgmp’coms. e Stroke.

* @) tract is aflected,

1 Suscep’ﬂb'\lﬂ'g to infection.

* Loctic acidosis is common.

Nucleus 00:48:13

Endoplasmic
reticulum

Contains RN § ribosomes

Nucleolus

Chromatin

Nucleoplasm

Nuclear pore

Nuclear envelope

Nucleus
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