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Body structure
Objectives

Define the terms organ, system and organism.

Specify eleven body systems and describe the major organs and give
one function of each.

Define and demonstrate the anatomical position.

Locate the anterior (ventral) and posterior (dorsal) surfaces for the
body, hands and feet.

Define terms that relate to body directions

Define sagittal, frontal, and transverse planes, and distinguish between
midsagittal (median) and parasagittal planes

Specify and describe the limits of the body cavities

Describe how the abdominopelvic region is divided into either nine
regions or four quadrants.



Levels of structural organization of the body

An organ is an distinct
structure of the body composed
of two or more tissue types

An organ_system (11) is a
group of organs that work
together to perform major
functions or meet physiological
\ needs of the body

. An organism is a living being
o J //Gﬁ%ﬂ:ﬁ:ﬁ e=ee | \that has a cellular structure and
. <ﬂ ‘ at can independently perform
/ o S ey . all physiologic functions 3
negessary for life
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The

anatomical

position
 To describe body parts

need a reference point =
anatomical position

Main characteristics

Body erect & upright

Head facing forward

Feet slightly apart

Palms facing forward

Thumbs pointing away from body

Wikimedia Commons 6
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Directional terms

* Reclining positions

Supine

Prone




Directional terms

e Dorsal/ ventral
e Posterior/anterior

Surface Description |Hands Feet

Dorsal _or | At the back of | Back Top
posterior |body (dorsal) (dorsal)
Ventral or | At the front of | Palm Sole

anterior body (palmar) (plantar)
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Directional

terms

e Superior (Crania|) /

Inferior (caudal)

(toward head / away fromprawrs
head)

e Medial / Lateral
(toward midline / away
from midline)

* Proximal / Distal
(toward trunk / away from
trunk)

Posterior =

Cranial
A

Y
Caudal

) Anterior or
I ventral

Proximal

Inferior

| Lateral l

([

Distal~_ 9
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Directional
terms

* Peripheral /

Central

(away from centre / . .

towards centre) Nervous
System

Peripheral

Nervous
System
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Directional
Te ms Ribs are superficial

Heart is Deep

» Superficial /
Deep
(near the surface

/ away from the
surface)

11
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Planes/sections through body

Sagittal plane divides the
body vertically into right and
left sides

Frontal plane divides the
body into anterior (front) and
posterior (rear) portions

Transverse plane divides
the body horizontally into
upper and lower portions

Frontal
(coronal)
plane

Transverse
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Body cavities (spaces within the body)

Dorsal —
body
cavity

— Cranial
cavity

— Vertebral
cavity

cavity

Vertebral
cavity
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cavity within
the mediastinum

Diaphragm

— Ventral body
cavity
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abdominopelvic

Abdominal cavity es)
cavities

Pelvic cavity

W

)
L

Anterior view

1. Cranial cavity
(Dorsal)

Cranial bones
Brain

2 .Vertebral cavity
(Dorsal)

Spinal cord
Backbone
(vertebrae)
Beginning of spinal
nerves
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3. The thoracic cavity

— Cranial
cavity

Thoracic cavity:

Dorsal — Superior
body mediastinum
cavity Pleural cavity

Pericardial
cavity within
the mediastinum

Diaphragm

— Vertebral
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W

—

N
i

Anterior view

Lateral view

3. Thoracic cavity (Ventral)

Ribs, chest muscles,
sternum, thoracic vertebrae
Pericardial cavity

Pleural cavities

— Ventral body
cavity

(both thoracic and
abdominopelvic
cavities)
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4. & 5. The

abdominopelvic

cavity

— Cranial

4./ bdominal cavity (Ventral)

cavity

Stomach, spleen, liver,
gallbladder, part of pancreas,
most of small intestine, most
of large intestine

Peritoneum

Dorsal —
body
cavity

5. Pelvic cavity
(Ventral)

Urinary bladder, part of
colon, reproductive
organs
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Pericardial
cavity within
the mediastinum

Diaphragm
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Pelvic cavity %

=

Anterior view
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Regions of the abdominopelvic cavity

{7
hprc:_;gmdrlac
\ rei ] 1on

(a) Abdominopelvic regions (b) Abdominopelvic quandrants
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Abdominopelvic Regions

Organs in the
regions of the
abdominopelvic
cavity

THE HUMAN BODY
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Body cavity membranes

organs in the thoracic and

membranes that cover the walls and
abdominopelvic cavities

A serous  membrane is a thin
Visceral
pericardium
Pericardial
A / cavity

The _parictal _ layers the walls of the
body cavity

Parietal

/_ pericardium |

Air space ——

The visceral _layer covers the organs

Balloon

The serous membranes form fluid-
filled sacs that cushion and reduce
friction on internal organs when they
move

18
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Body structure
Obijectives

Define the terms organ, system and organism.

Specify eleven body systems and describe the major organs and give
one function of each.

Define and demonstrate the anatomical position.

Locate the anterior (ventral) and posterior (dorsal) surfaces for the
body, hands and feet.

Define terms that relate to body directions

Define sagittal, frontal, and transverse planes, and distinguish between
midsagittal (median) and parasagittal planes

Specify and describe the limits of the body cavities

Describe how the abdominopelvic region is divided into either nine

regions or four quadrants.
19
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Homeostasis
Obijectives

Explain the importance of homeostasis to physiology and specify three
conditions that are maintained by homeostatic processes.

Describe the internal environment of the human body.

Define the term stressor.

Define a feedback loop. Explain what is meant by negative and positive
feedback systems and describe their role in homeostasis.

21



Homeostasis

Temperature, °C

The condition in which the body’s _internal  environment
remains relatively constant (within limits)

—r———rrereer—rerer—Teer——r—r——Trrrrrr
Core temperature

Skin temperature

g 0 4 4 a4 A& & & & 1 & a2 & 4 Il

10 15 20 25 30 35
Ambient temperature, “C Gordon 2005
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Homeostasis key concepts

Homeostasis The condition in which the body’ s
internal environment remains
relatively constant.

internal Environment in which your cells live,
environment i.e. the extracellular fluid.

Extracellular fluid (ECF) = fluid outside cells

Interstitial fluid Blood plasma Lymph fluid
(in tissues) (in blood

. LU

23
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Internal environment Is

(ECF)

Extracellular ﬂ u |d

Wikimedia Commons

Intracellular
fluid

Other fluid

Plasma

Interstitial
fluid

Extraceliular WS

 Includes:
blood, plasma, lympth
and interstitial fluid

Lungs Gastrointestinal Kidneys

tract (0

Interstitial O, CO, Nutrients H,0 lons Nlt:&iigsous
fluid 1 T l I I T
o 7 [ o [ o o [ u

Intracellular

fluid in tissue cells

« Constant exchange between extracellular and intracellular
fluids; this is important for maintaining homeostasis 24
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Homeostasis:
constancy of the body’s internal environment; chemical reactions
happen in a narrow range
Three conditions necessary for homeostasis:

- mmol/L based on [Daly98] pmol/l—'
[Optlmum temperatufe oo 100
- 37-5 OC lucose blood levels \
e ,~ isulin blood levels /ﬁ T 350
70 —— starch*-rich food (*[glucose],)
il sucrose*-rich food (*glucose-fructose) 1 300
. 6.5+
Optlmum pressure 1 250
6.0
e.g. blood pressure, pressure of gases || __ -
2 1150
Proper concentration of “51 | .
substances 407
5l 1 50
3.0 0
7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00 1:00 3:00 5:00 7:00
Tbreakfast flunch Tdinner [Suckale et al. 2008, fig. 3] @®.

Nutrients ] J

e.g. glucose

Salts o5
Waste e.g. NaCl
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What is stress?

Definition: any stimulus that causes an
stress in the internal environment.

Type Example
Temporary Change in composition of air
Prolonged Infections

From internal source

Change in blood pressure
Change in levels of nutrients

From external source

Lack of O,
Excess heat or cold

26
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Stress:
stimulus that causes an imbalance in homeostasis

Hyperthermia

AN 0 4

Examples of stresses: "Pgerma

Optimum temperature
=37.5°C

Optimum pressure
e.g. blood pressure,
pressure of gases

p
Proper concentration of
3 substances

Gases

Dehydration
A
4

Nutrients }
e.d. glucose

Salts
Waste e.g. KCI Water




Feedback loops

Maintaining homeostasis requires that the body
continuously monitor its internal conditions

Each physiological condition has a particular _set point
(the physiological value around which the normal range
fluctuates)

Control centers in the brain and other parts of the body
monitor and react to deviations from homeostasis using
negative feedback.

Negative feedback is a mechanism that reverses a
deviation from the set point.

positive feedback intensifies a change in the body’s
physiological condition rather than reversing it

28


Abdil Kaldan
set point

Abdil Kaldan
Positive

Abdil Kaldan
Negative


Feedback system

Response

reduces the effect
of stimulus and
returns variable
to homeostatic

level.
Response

* The response of the
system “feeds back”
information to change
the variable in some
way, either negating it
(negative) or
enhancing it (positive)

Stimulus

!

Sensor

Stimulus Produces change in variable

Sensordetecighange

IN pUTl Nervous/chemical signal to control centre

Control Center: Compares the

Control centre | current status of the variable with

a desired level or condition.

OUTPUTl Nervous/chemical signal to effectors

Effector

Effector:0rgarortissue capable
of correcting the variable

* Feedback refers to a circular situation where the status of
something is being monitored and reported back to a control
centre which may cause some action to change the status.
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Negative vs positive feedback systems

Some stimulus
disrupts homeostasis by

Increasing or
decreasing a

Controlled condition
that is monitored by

that send |

that receives the
imnput and provides

MNerve impulses or

chemical signals to a

 Two types of feedback
systems:

NegativesFeedback = the output is the

opposite of the input
(returns)

(i.e. increase leads to a
Trereisarewmte - decrease)

when the response

brings the controlled
condition back to

r.

N

b

b
1\‘

MNerve impulses or
chemical signals to

that bring about
a change or

=

Response that alters the
controlled condition.

" posttive Feedback = the output is the
same as the input (amplify)

(i.e. increase leads to an
increase)

30
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= i Some stimulus ; :
O n rO O o disrupts homeostasis by ;
. L - - e

negative feedback | Blood pressure
systems 3 L

Baroreceptors in
certain blood
vessels send

MNerve
impulses

* Negative = the
output is the

Fetum o homeostasis
when response brimngs
blood pressure
back to normal

Bt

Brain interprets
input and sends

opposite of the
input (returns)
(i.e. increase leads
to a decrease)

impulses

31

A decrease in heart rate
decreases blood pressure



Control of homeostasis
feedback system between skin and body

femperature

32



Control of homeostasis
negative feedback systems...body temperature

"

Vasodﬂahon ;ﬂ
Cooﬁng

Hypothalam.u
External Negative ‘_J

factors Fedback
eabac ““'_ External
6 factors
lf /yasoconstriction\

Warmlhg Z; Hypothalamus |
Shivering ==

Wikimedia Commons 33



Control of

_homeostasis

positive feedback

systems:

Head of baby
pushes against

cervix

 Positive = the output is the same
as the input (amplify)
(i.e. increase leads to an increase)

Childbirth
Nerve impulses from Brain stimulates
cervix transmitted pituitary gland to
to brain secrete oxytocin

Oxytocin carried
in bloodstream
to uterus

Oxytocin stimulates
uterine contractions
and pushes baby

towards cervix 34
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Control of homeostasis
positive feedback systems: formation of platelet plug

Break or tear in blood
vessel wall

Posmve feedback

/qnated

. £ Positive
Released chemicals 4 ° feedback °g Platelets adhere to site &
attract more platelets 8 °K V > loop release chemicals

Q
.)

%back cycle ends

when plug formed

Platelet plug
fully formed

Marieb, Figure 1.7



Homeostasis
Obijectives

Explain the importance of homeostasis to physiology and specify three
conditions that are maintained by homeostatic processes.

Describe the internal environment of the human body.

Define the term stressor.

Define a feedback loop. Explain what is meant by negative and positive
feedback systems and describe their role in homeostasis.

36



	Slide Number 1
	Body structure
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Planes/sections through body
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Body cavity membranes
	Body structure
	Slide Number 20
	Slide Number 21
	Homeostasis
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Feedback loops
	Slide Number 29
	Negative vs positive feedback systems
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36

