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Instructions

Notes are to be used in conjunction with Marrow videos.

Please note:

The information in this book has been printed based on the transcript of the Marrow videos. This
book has to be used in conjunction with the Marrow videos and not as a standalone material.

The information contained in this book is for educational purposes only. The content provided is
not intended to substitute for professional medical advice, diagnosis or treatment.

This book cannot be sold separately. It has been made available to only select eligible users who
have an active subscription to Marrow videos.

The text, images, slides, and other materials used in this book have been contributed by the
faculty, who are subject matter experts. We have merely reproduced them as video transcripts in
this book.

The notes have been consciously designed in a way that is concise and revisable. To ensure this,
we have intentionally added only the most relevant modules and images that are needed for you.

The notes contain blank spaces primarily for labelling diagrams, completing cycles and more to
promote active engagement and reinforce learning.

Red icons, wherever present, serve as cues to faculty-emphasised sections, intended to guide
focused learning.

Reasonable care has been taken to ensure the accuracy of the information provided in this book.
Neither the faculty nor Marrow takes any responsibility for any liability or damages resulting from
applying the information provided in this book.

All Rights Reserved

No part of this publication shall be reproduced, copied, transmitted, adapted, modified or stored in any form or

by any means, electronic, photocopying, recording or otherwise.
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GENERAL & CELLULAR PHYSIOLOGY : PART 1

Homeostasis

00:01:51
* Concept of cor\s’cancg.
* Walter Connon Termed |, Homeostasis.
* Claude Bernard Termed ;. Miliew interior (Internal environmend.
mMaintenance :
Dgnam'\c process.
Control systems % :
Negodive feedback Positive Seedbock Feed forward control
* 1%
mechanism 18 | f i f _ o Anticipatory changes
* Amplification (Vicious cycle)
‘CLAPS :
* Insulin regulodion of | * Clotting
glucose * Co® en’crﬂ into SR B Bl
‘axamples 2 6oxorecep’ror reflex | ® L suwge g ,m i
. ) . regudoenon
* gndocrine hormone | © Action potential
reguda’don ® Porturition
® Shock
Sain % :
* pssessment of effectiveness of negodive feedbock.
) Correction
Goin =
Error remaining
* ¥ &rror = 0, Gain = © Role of Kidneys in &P regulation).
Cell Membrane 00:15:24

® Fluid mosaic model :

00mp<|>nen’cs
v Y v
Proteins (SO%) : Lipids (4s%) Carbohydrotes (s%).

®* mMosaic componen’c.
® Mox : Inner

mitochondriol membrane.

* Fluid componen’c
° L'\p'\o\s > pro’ce'\ns :
mBehn sheodth.
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Physiology

mMembrane Lipids :

l. Phosphol‘\p\ds :

Site Feotures
* AKA lecithin
Phosphadidulcholi L
osphaticyiencline s * major surfactont
hinoomuel * Nerve * minor surfoctant
1NaoOM n
Sphingomy * Lung * L/ rafio 2 & : Fetol lung modurity
cell b : 1 exposed extracelularly :
Phosphatidyjserine remerane IR i
Inner surface Signal for apoptosis (Eat me signad
Phosphadidylinositol endocrine Second messenger
Cavdiolipin Heart : mitochondrio -

a. algcohp'\ds : L'\p'\ds + carbohﬂdroeces.

v

v

annghos'\des : Cerebrosides :
¢ glT. CNS.
* Fragment & ot &M, gangfioside :
Receptor for cholera toxin.
2. Sterols ¢
* Cholesterol t Vitamin D 35n%hes‘\s.
Flu\d\’rﬂ buffer.
* membrone Q\md‘\{g :
Increased fluidity Decreased Sluidity
eflect on membrane function good Bad
Type of fatty acids unsoduroted (essentia) Sokuroked
* Linoleic acid
= s ® Linolenic acid * Stearic acid
om
P ® Arochidonic acid * Palmitic acid
* Omega-3-FA (Fish)
membrane Proteins :
Locodion Features
Transmembrane/ * Receptor : 6PCR
'\n‘cegrod membrone - ® Pump: No'-H" ATPase
protein * Chonnel (C) : CFTR Mutation | cF

mMutadion of :
e Spec’mn : Heredi+ar5 el\ip’rocg’ros'\s
* Ankyrin : Hered‘\’carq spherocq‘cos'\s

Peripherod pro&e'\n

Lipid/

&Pl anchored protein

* CD-SS jmparoxgsmod nocturnal
* CD-%9

hemoglob‘\nur'\a
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General and Cellular Physiology : Part 1 - 3

Cell Organelles 00:35:34

egndoplasmic Reticulum :

ReR (Granular) seR (Agranulor) %

Ribosomes @ @

* Protein b‘\osgn’ches‘\s
* Protein folding with chaperones * Drug metabolism Liver)

* 2R associoted degmdahon : ® Colcium s’romge :
) Destruction of misfolded proteins Sarcoplasmic reticulum
Functions L J
(skeletal muscle)
Accumulodion * Steroid hormone synthesis
¢ (Adrenol cortex)

Prion disease

Golgi Apparotus :

Locoded close to ReR.

Functions :
. Cis end—— > Pogt franslotional modificodion ———— Trons end
(Receives pro’ce‘m) (2.5. ; a\5c033la’c‘\on) (Releases vesicleo).

* Protein ’cagg‘mg, sorting § delivery :
| - cell disease : Mannose--phosphote tagaing e

Lysosomes :
* AKA suicidal bags/ residuol bodies.

* Acid medioted destruction :
- Acid lipase.
- Acid hﬂdrolase.
. nu’copha% : Starvadion —» Mitochondriol destruction —» gnergy release.

Peroxisomes :

° AKA microbodies.
* Abundant in liver § Kio\neg.

Functions :
® VLCFA : Oxidodion.
* 1.0 : Generation and degradation (Catalase).
* Synthesis of plasmalogens (Myelin sheoth.
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4 - Physiology

Peroxisomal s’comge disorders :
e Zel\weger $5ndrome : VLCFA accumulotion.
* Refsum’s diseose : Phg’can'\c acid accumulodion.

mitochondria :

Derived from ovum : Maternal inheritance.

mitochondriol DNA ¢
* Double stronded. * mutation rode : 10 X nuclear DNA.
* 16,500 base pairs.

mMitochondrial disorders :
* mMeLRAS : mitochondrial encephalomgopoechﬂ, lactic acidosis § stroke-like episodes.
* AtSects organs with high metabolic rate : Muscle, brain.

Nucleus :

* Contains chromosomes (DN : Blueprint.
* Nucleosome : DNA (String) + histone proteins Geads).
* Chromadin : whole complex of DNA + proteins,
* Nuclear pore complex (NPC :
- exportin. = Importin.

units of heredi’cg - genes.

Cytoskeletal Filaments 00:56:24
Column of Tubulin Fibrous subunit
tubulin dimers dimer Actin subunit (keratins coiled together)
microtubules microflament Intermediote flaments
microtubules :

Types : Kinesin, dﬁne‘m, tubulin.

Function :
* Axonal ’cmnspor’c t nn’cerogmde —— Kinesin.

Retrograde (Rabies)
* Ciliary mofility : Defect — rartagener syndrome ] S s

* Chromosome separoecion —» Cell division.
Concer Rx : Vinerigtine (Microtubule inhibitor dmg).
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microflaments :

Actin po\ﬂmer'\zoedon t

General and Cellular Physiology : Part 1 - 5

cell movement (Listeria monocg’cogenes).

Maintains cell structure.

Intermediate Filaments % :

Functions :

® Resist external pressure
* Cellular/tumor markers :

Filoment Tissue mMovker for
gpithelial cells Coxrcinomo.
Keradin
Liver (Mallory bodies) Aleoholic hepaditis
Desmin mMuscle cells Rhobdomyosarcoma
vimentin Connective tissue (Fibroblost) | Connective tissue tumors
alial ?\br'\\\anj acidic
Qs’cro05’ces As’crocﬂ’coma
protein (GFAP)
Proger'\a
Lomin Nucleus
(Premoadure agino
Cellular Junctions 01:11:17
Plosma. membrone of
—Tighkjunc&ions cell |
™ cConnexon
L -
2onula. adherens = & g
L Deamosomes extracellular space
—— Gop junctions = Gap junction
RSB Plasma. membrone of
cell &

Cel\warjunckions

Hemidesmosomes

Bosement membrane

Closede %Open

aapjunc’don
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8 - Physiology

Cell junctions Proteins Feotures

Cell-cell junctions % :

® Caolcium dependen% |inKages
® Linked to actin

2onulac adherens Codhering

* Areos of mechanical stress :

, 2Kin, uterine cervix
. DeSmoSle\ns

Desmosomes * Antibodies agouns’c deSmogle\n

-

Pemphiqus vulgaris

Desmocolling

* BRY, Kidneg, alT
. F\p‘\coloeceml

. Qeguda’ces pouracel\ular
2onulo. occludens/ | ® Occludin

) ) ) ) fransport
Tight junctions | ¢ Claudin

¢ 2onula occludens toxin :
- Produced in cholera
- Loosens tight junctions

Heort
Gop junctions Cgprexon (Functional ¢ 4
unction ction neytium
*pJ ( connexon = b connexing) ]
arrongement)
Cel\-basement membrane junctions :
Hemidesmosomes - A/w intermediote Qlaments
Focol adhesions - a/w octin
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