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GENERAL & CELLULAR PHYSIOLOGY Active space -----

Homeostasis 00:00:10

Cloude Bernard : Coined the term miliew interieu (Internal environment).
walter Cannon : Coined the term homeostasis.

maintenance of homeostasis :

Control sgs*rems

.

Y
Negotive feedback | Positive %;eedbadﬁ | | Feed—forward |
1 v v
Increase followed by decrease : Increase Followed by increase Anticipatory changes :
2o BMOFEC.BP’IO\" rellex. €0, CLRAPS * No stimulus,

Clotting. * example :
Ca en’crﬂ into sarcoplasmic = Thinking about
reticulum. exercising — T RR § 1 HR.
LH surge. - 600{5 ’cempera’cure.
Action potential.
Porturition.
Shoek.

Assessment of effectiveness of negative feedback :
Correction
error left after feedbock
* error left (© — Not a good control system.
* O error left —» Gain is infinity (Role of kidneys in requlating &P,

Goin =

Cell Membrane 00:09:00

Integral membrane

@ Lipid anchored protein
protein A

Lipid bilayer

| Peripheral protein
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2 - Physiology

membroane Lipids ¥
P‘nospholipkis :

* Phosphatidylcholine/Lecitnin/dipalmitoyl pnosphatidylcholine (OPPC) :
Present in surfactant.
* Sphingomyelin : Present in nerve surfactant.

- Lecithin - sphinSOm}jelin rokio :
i -
= 2 3 —» Rdequote Fetal lung maturﬁ-uj.

Phospha’cidljls.erine P9 :

- Inner surfoce of cell membrane.

-\¢ expressed outside : eak-me signal —» Cell undergoes opoptosis.

PhosPha’cidﬂlamsﬂrol : Second messenger.

* Cardiolipin : Mitochondrio. ot heart.

Slucolipids :

Types | Site

S‘gni’:‘mme

Cerebrosides | CNS

Gongliosides | &IT

&m-1 gangfiosides : Receptors For cholera. toxin —» Fragment &.

sterols : Cholesterol (Fluidi’rg buffer) —» maintaine membrane %jdi’qj.

Characteristics of de't’c".j :
eflect on health Good Bod
Type of fatty acids unsaturated (essential) Soturated (Trang)
* Linoleic acid, * tearic acid.
* Linolenic acid. * Palmitic acid
* Arochidonic ocid, (Abundant in junk Food).
examples * Omego-3 fatty acids : Abundant in fish.
Rigid
-~ i

membrane Proteins :

Tronsmembrane pro’reins :
Cystic florosis transmembrane conductance regulotor (CFTR) :

* Chloride channel.

* mutodion : Cljs’cic fbrosis.
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General & Cellular Physiology - 3

Periphem] proteins
cell Protein Diseases due to mutations
RBC Spec’cr in gll 'inOCIj’fOSiS
(Biconcave dise) Ankyrin Spherocytosis
Skeletol muscle | Dystrophin | Duchenne muscular Dystrophy (O

Lipid anchored proteins/&Pl anchored protein :
* Present in RBC onla.
* examples : CDSS § €D S9
* Mutotion : Paroxysmal Nocturnal Hemoglobinurio (PrHD.

Active space ----—-

Cell Organelles 00:20:10
rough smooth endoplasmic
endoplasmic reticulum (SER)
reticulum
(RER)
vesicle
Golgi
apparatus
o
lysosome
endoplasmic reticulum :
Rouqh €R Smooth er
aranulotions (® due to ribosomes ©)

. Biosgn’ﬂnesis of proteins.
* Rlong with chaperones, aid

* Drug detoxificotion
(55 CYPASO in liver).

Functions in protein %Iding. * Colcium storage.
* gR-associoked deamdoecion: * Steroid biostjn’chesis.
Destruction of misfolded proteins. | (Adrenal gland, liver, testis, ovary)
aclgi opparotus :
Two ends :

* Cis end/receiving end : Receives protein Post translational modification ,, esicles,
* Trons end/) releasing end : Releases vesicles.

Lysosomes : Ako. suicidol baas./ residual bodies.
* Involved in acid medioted destruction.
* enzymes : Acid phosphatase, acid hydrolase.

- ﬂutopha% : During storvodtion.
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4 - Physiology

Peroxisomes :
* AMA microbodies.
* Functions :
— Oxidation of long chain § very long chain fatty acids.
- Generation § degradodion of H.0, by catolose.
- Synthesis of plasmalogens.
* Peroxisomal disorders : Zellweger syndrome, Refsum disease.
mitochondria. :
* Derived from ovum (Maternal inheritance).
* Human mitochondrial DNA : Circular dsDNA (6,500 base pairs).
* mitochondrial DNA mutodions :
- 7 10 fimes the rate for nuclear DNA,
- Affects organs with high metabolic requirements :
Skeletol muscle, CNS, liver.

Nucleus :
* Contain blue prints for DNA : Chromosomes.
* DNA + histones = Chromadin : Repeating structural unit called nucleosomes.
* Nuclear pore complex : Requlates movement of substances in (importing) § out
(exporting).

MARKER ENZYMES
cell organelie Marker enzyme
Cell membrane No'- K™ ATPase
endoplasmic reticulum Glucose-l—-phosphotose
Solgi apparotus Golactosy transferase
Lysosomes Acid phosphotose
Peroxisomes Cotaloge
mitochondrio ATP synthase
Nucleus RNA polfjmerase
Cytoskeletal Filaments 00:32:55
Types :
microtubules :
Size : Largest.
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General & Cellular Physiology - 5

lepes.

| ----- Active space -----
! v v
kinesin : Tubulin dynein :
Forward axonal transport ¢ Helps in movement of * Reverse axonal transport.
(Cell body — Synapse). chromosomes during (.Sﬂmpse —» Cell bodﬂ)
cell division. * motility of cilia (Lungy,
* mierotubule inhibitor drugs :  sperm, Fallopian tubes.
Vineristing, vinblostine |
colchicine (Rx : Cancer).
rmicrofloments : Intermediote Slaments :
* Size : Small * most abundont §
* Types : Actin § myosin. act as fumor markers.
e Function : mueews
- muscle eontraction : Sliding Hlament theory T T
- Cell mo’ci\i’cﬂ : &5 oactin Po!gmerisa’cior\.
gg: Tumbling moﬁli’ctj in listerio. é%
) Ll
microfloments  Intermediote Rlament
Filament Tissue marker for
epithelial tissue gpithelial carcinomao.
rerotin
Liver (Mallory-denk bodies) Alcoholic liver disease
Desmin muscle Rhobdomuosarcorma.
Vimentin Connective tissue (Fibroblasts) mMesenchymal tumors
gliol Rerillary acidic protein (6FAP) Astrocytes Astrocytoma
Lamin Nucleus Progerio. (Premature aging)
Cellular Junctions 00:40:37
Tight junction
2onula. adherens
Desmosome
Gop junctions
Focal adhesions —— QPJ
Hemidesmosomes
Bosal lamina
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o - Physiology

Cell - Cell junctions
Zonula adherens Cadhering Cf”"‘“-""" depe@ent linkages.
* Linked o ackin.
* Linked to intermediote flaments.
* <een in areos of mechanical stress : Skin,
£ in, uterine cervix
Desmosomes Desmogein

* Desmocolins.

* Artibodies o.ga,ms.t desmalein

|

Pemphigus vulgaris
Occludin -
mutation in cloudin
Zonulo. occludens .
Claudin Familial hx:]pomagnesemia with
hﬂperco}ciurn § nephrocaleinosis
Connexon * Abundant in heart.
Gop junctions ( connexon = | * mMutodions in connexin —= Cardiac arrythmia.
G eonnexing) | * Charcot-marie-Tooth dicease.

cell basal lomina. junctions

Hemidesmosormes

Linked with intermediote Rlaments

Focal adhesions

Linked with actin

Cellular Messenger & Receptors

00:46:47

Cellular mes&enaers/l-lormones :

Tﬂmsme — Cotecholamines :
- '&.ph'xephrine.
Amino acid derivatives : g
= Norepinephrine.
- Dopamine.

Protein hormones

L.a.rge pro‘rein hormones :
* 5 AR ¢ Inswlin.
* B4 AR : Parothormone.

Cholesterol derivotives

Steroid hormoenes

* Aldosterone, cortisol.

* estrogen, progesterone.
* Testosterone.

Vitarnin derivatives

vitoamin A § D
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Hormone Qeceptors s e Hthue Space——

Hormone : 1% messenger

extracellular/cell membrane receptor (mo:jor'rig of protein hormones)

a™ messenger

cleor reeep&or

Intracellular receptor
Cytoplasmic receptor (maﬂon’tﬂ of steroid

hormones)

Tﬂpes :

' '
[Exvacetir |
! { )

cell membrane receptors : C{jkoplasmic receptors : Nuclear receptors :
* §-Protein coupled * Steroid hormone receptors * estrogen receptor.
receptors (inactive state) in cytoplasm. * vitamin A : Retinoic
* Receptor tyrosine * Hormone + receptor (Inactive) acid receptor (RARD.
Kinase (nsulir) l * Progesterone
* Cytokine family (&H, Activated complex receptor.
Leptin, E—xlj'chropoieﬁn) l'en’fefﬂ * Thyroid hormones.
Nucleus
* examples :
- Glucocorticoid receptor.
- mineralocorticoid receptor.
- F\ndrogen receptor.
= Vitamin D receptor.
Receptor ngand
& protein - coupled receptors (GPCRS) : (.
* AMA T fransmembrane/serpentine receptors. 299 2999999999 229939
* Heterotrimeric : 3 subunits (Alpha, beta, gammo). '\ 1
* mechanism of action : Inactive GPCR $88 "“”'“' SSSANRS. mm;ﬁ
l Hormone binds il =
Ol subunit & okes GDP GTP
[ e ?nm? g

Secondarg messengers enters GPCR - mechanism

Cell response
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