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Physiology

Introduction
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Interdependence
Cells-Body systems-Homeostasis
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Systemic Functions

Systems are functioning to maintain an
OPTIMAL condition In internal environment
for the survival of cells.

Achieved by keeping CONSTANCY of
Internal environment:

HOMEOSTSIS



Control of Homeostasis

Control
Systems

Effector
structure

/
8
4(44,

Homeostasis

T




4— travel via blood to a
TARGET CELL specific / AZlLLE B | release chemical /w

involves release of messengers called for example, Tﬁ.hen
body temp. J
~ N
ENDOCRINE —_ made upk(:lf organs/tissues G LAN DS
OwH a3 BEHAVIOURAL
PHYSIOLOGICAL
responses are
quicker but shorter involves
compared to RO Homeostasis detected by rmutitlaltncr;ﬁc;nses
between two despite changes in
. 1s an example
I e systems . intemnal and external of 2 \ " leads to release
NERVOUS involves maintenance, within a [ RECEPTORS of iﬂ:‘)zﬁb}r
narrow range, of a variety of ’
SENSORY \ PANCREAS | example of a
. releases response that is
P f chemical /

detected by cells in e \* GLUCAGON

basic unit is includes motor,

connecting and ~= |
divided \ / these include O,, CO,, pH and in blood
into PNS — - conc. in bloo
S e e ON \ GLUCOSE [ERRhee
WATER e :
cone. in blood
| TEMPERATURE ~ isvby = INSULIN
detected by — . 4 N
C N S detected by sel i Hl}tro_ld examples of stimulates uptake
gland to P heat gain
l ‘___,.,-r"‘" \ a hormone of glucose and
blood vessels do conversion into
1 T'I‘h HYPOTHALAMUS this to \ heat loss L glycogen by
along wi
spin:ﬁ cond P / v THYROXINE AW
makes up located in the
stirnulates this CONTRACT LIVER/MUSCLE
II / gland produce this sort of — | DILUTE >
urine when ADH
B RA' N / — levels low in stimulus-response
madel it is the

releases ADH an example

PITUITARY—— oacton  ~* | KIDNEY | — oa —» EFFECTOR|x




Control Blood pressure
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Control of Body Temperature
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Negative Feedback
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Further Readings and
Animation links

* https:.//www.phdnest.c + https://www.youtube.c

om/homeostasis- om/watch?v=Rqgp] C
definition-types-and- 2|CcC
examples/ https://www.youtube.c

om/watch?v=LSqEJSI
k6W4



https://www.phdnest.com/homeostasis-definition-types-and-examples/
https://www.youtube.com/watch?v=Rgpj__C2jCc
https://www.youtube.com/watch?v=LSgEJSlk6W4

Summary of Control systems

* Negative feedback mechanisms
maintain stability, keeping physiological
variables within healthy limits,

* Positive feedback mechanisms
Intensify responses to achieve specific
outcomes.

* Both types of control systems are
essential for coordinating bodily functions
and sustaining life.



CELL STRUCTURES
AND FUNCTIONS



Many Types of Cells

» Various Functions and structures
— Contractile cells.
— Secretory Cells.
— Absorptive Cells.
— Immune Cells.
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Lysosomes and peroxisomes

1.5, National Librany of Madicine
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Cytoskeletal Structures
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Cytoskeletal Structures

Microtubules



6.1. Microtubules

Formation of Cilia

Cell Division
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Vesicles Travel Cellular Highways
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Mitotic spindle




Cytoskeletal Structures
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6.2. Actin Filaments
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Structural Elements of a Muscle Cell

I Band - I stands for isotropic meaning the light passes through this
area evenly. These are the light bands between the dark striations.

Striations = A Bands, for anisotropic (not isotropic)
meaning the light does not pass evenly, it is refracted.
These are the dark striations.
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THE IMPORTANCE OF CELL SHAPE FOR
FUNCTIONS

KF hese diverse shapes are

L D il maintained by the cytoskeleton, which
| [01 provides structural support and allows
Wy the cell to adapt its form as needed.
W Thus, cell shape is not merely

structural—it is integral to the cell’s
functional identity and performance.

\_

The elongated shape of nerve cells allows them to transmit signals over long distances.

While the flattened shape of epithelial cells enables them to form a protective layers.
Microvilli in the Absorptive cells increase surface area for absorption of nutrients.

Biconcave shape of Red blood cells maximizes surface area and reduce distance to O2
carrying molecules and enhancing oxygen delivery to tissues.

Elongates shape of muscle cells is ensuring mechanical effect by shortening.



Summary

» Collectively, organelles operate in a highly integrated
manner, ensuring coordinated biochemical processes
that sustain cellular viability and responsiveness.

« Cytoskeletal structures, provide structural support and
give diverse shapes and allows the cell to adapt its
form as needed. Thus, cell shape is not merely
structural—it is integral to the cell’s functional identity
and performance. which provides structural support
and allows the cell to adapt its form as needed.



