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Right Vagus

ACh lowers SAN
rate to 60-100bpm
(V Phase 4 gradient)

Left Vagus

ACh increases AVN
conduction delay
(™K* permeability)

% Intrinsic rate 90-120bpm 4

Sympathetic Fibres

NA decreases AVN
conduction delay (via Ca?*)
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Forced expiration against a closed glottis

Phase 3 Phase 2 Phase 1

Phase 4

Onset of Pressure

Compression of Pulmonary Capacitance
Vessels - Increased Venous Return
Raised BP - Reflex Bradycardia

Maintenance of Pressure

Reduced Venous Return - Reduced BP >

Reflex Tachycardia - Eventually restores
B3P

Release of Pressure

Large, empty Venous Reservoir 2 Low
Venous Return - Reduced BP - Reflex
Tachycardia

Until normal pressures reached

Venous Return Restored - Increased BP
- Reflex Bradycardia.
All parameters then normalise.

Intrathoracic

Blood
Pressure

Pressure

mmHg

MmmHg
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SYSTEMIC VASCULAR RESISTANCE
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PULMONARY VASCULAR RESISTANCE
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VENOUS RETURN

MSFP - RAP

x 30

RV@H

Mean Systolic Filling Pressure

Right Atrial Pressure

Venous Resistance

Cardiac
Output

L. min-

Extrathoracic vessels

collapse at -4mmHg

0

Right Atrial Pressure
MMHg
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'Raised Anion Gap’ Metabolic Acidosis

C Carbon Monoxide / Cyanide
Congenital Heart Failure

A Aminoglycosides

T Toluene Glue
Theophylline

Paraldehyde
Paracetamol

Iron / Isoniazid
Inborn Errors of Metabolism

Ethylene Glycol
Fthanol
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ANION GAP = ([Na*]+ [K*]) - (|[Cl-}]+[HCOs)) | '‘Raised’: > 12mmol
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NERNST EQUATION

Absolute Inracellular
Membrane Gas Constant  Temperature Concentration
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NERNST EQUATION

- 8.314 x 31015 n ( 150 ) Q 314 x 31015 n ( 12 )
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GOLDMAN EQUATION

Absolute
Constant Temperature Membrane Extracellular Na*

I | Permeability to Na* Concentration

E - P [K*lo+Pra* [Na]o+ Per-[Cl]
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Thalamus Hypothalamus Basal Ganglia Amygdala Hippocampus Cortex

Emotion Higher thought
Fear Memory Language

Memory Memory

Metabolism Voluntary Motor

| |
Sleep Homeostasis Control

@ MiperaiN <&

Tectum Tegmentum

Movement
Eye & Ear Reflexes Cranial Nerve Nuclei

NERVOUS SYSTEM

% HINDBRAIN “

Pons Medulla Cerebellum

Bladder
Sleep
Breathing
Swallowing

Breathing Balance

Heart & Circulation Co-ordination
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ALVEOLAR GAS EQUATION

Partial
pressure of
Alveolar O;

Fraction of
Inspired O;

Oz1n Oz20ut

Saturated
Vapour Pressure
of Water

Atmospheric
Pressure

Partial

pressure of
Arterial CO;

Respiratory
Quotient
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Volume
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Time
SeC

IRV

V1 +35%

ERV -20%

I RV -20%
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Effect of MINUTE VENTILATION ON OXYGENATION

FiO2 = 21%

133 =

PaO;2
KPa
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Effect of MINUTE VENTILATION ON CO»>
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Transport of CO>
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Transport of GASES

— @0

Gas content
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VENTILATORY RESPONSE TO CARBON DIOXIDE
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VENTILATORY RESPONSE TO OXYGEN
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PRESSURE-VOLUME CURVE

TLC

FRC

Lung Volume
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PRESSURE-VVOLUME CURVE
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FLow-VOLUME Looprs: Normal

Expiration
TLC RV

Volume

Flow
| sec
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FLow-VOLUME Loops: Obstructive

Volume

Flow
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FLOW-VOLUME LOOPS: Restrictive

Volume

Flow
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FLOW-VOLUME LoopPs: Fixed Airway Obstruction
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FLOW-VOLUME Loops: Variable Intrathoracic Airway Obstruction
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FLOW-VOLUME LoopPs: Variable Extrathoracic Airway Obstruction
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THE BOHR EQUATION (PHYSIOLOGICAL DEAD SPACE)

Dead Fraction of Fraction of
€d Alveolar CO; Expired CO;
Space

| - |

VD FACO2 - FECO?

\V&: FACO?
Tidal Fraction of
Volume Alveolar CO>
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THE BOHR EQUATION (PHYSIOLOGICAL DEAD SPACE)

Tidal Volume = Dead space -+ l.e. VT

Expired CO; can only come from alveolar volume (not dead space) ‘
oVt X FECO, = X FaACO? <—

Substitute Equation Tinto Equation 2

V1 X FeCOz = (VT - VD) X FaCO2

Vr x FeCO2 = (Vr x FaCO2z) = (Vb X FaCO2)

Vb x FACOz2 = (Vr x FaCOz) - (Vr x FeCOz) = V1 (FaCO2 - FeCO: )
E FACO; - FECO?

VT FACO>
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FOWLER'S METHOD (ANATOMICAL DEAD SPACE)

1 p 3 .

Anatomical o
Dead space

Closing
Capacity

Z
O
I—
U
a
-
T
>.
x
=
<
-
al
)
LL]
ad

Volume
m|




FOWLER'S METHOD (ANATOMICAL DEAD SPACE)

— Steps
Anatomical
W, Dead space
Z T 100% 0: Vital Capacity Breath o , - =
LL . N2
Exhale to Residual volume to measure Closing
>- N> content & volume Capacity
— 3 Plot[Nz] against Volume
Y Volume
E Measured & Derived Parameters
m Pure Dead Space. 100% 0O: as Pure Alveolar Gas. Plateau
there is no gas exchange here hase.
111 g g p
Mixture of O2 & N2 from Closing Capacity corresponds

alveolar units to sudden N> increase




PULMONARY VASCULAR RESISTANCE
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PULMONARY VASCULAR RESISTANCE
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WEST ZONES
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VENTILATION-PERFUSION MATCHING
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COMPLEMENT

Classical Pathway

Alternative Pathway

-

INnflammation

—> |nflammation

/

Q\/ Disrupts membrane phospholipids, causing osmotic cytolysis
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Omnipotent Stem Cell

Myeloid Lymphoid
Erythrocyte Platelet Myeloblast Lymphoblast
Granulocyte B Cell T Cell NK Cell
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Eosinophil Basophil Neutrophil Monocyte

Attack Phagocytosis & Phagocytosis
Helminths & Mast Cell Inflammatory
Parasites Mediators

(60% of WCC)
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Mitochondrion




THYROID AXIS
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Peripheral Conversion




ADRENAL AXIS
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THYROID HORMONE RELEASE

Blood Follicle |
Tyrosine

-

'£ o .

(Mono-iodotyrosine) (Di-iodotyrosine)

Lysosomal enzymes cleave T3 & Lysosome

T3 T4
ﬁ ﬁ
T4 from Thyroglobulin ready for
release into the bloodstream “é‘%
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CALCIUM

?

NORMAL
PLASMA CAZ2*

TOTAL
BoDY CAz*

r ;X EXTRACELLULAR
. \l As hydroxyapetite FLUID

980/ X I W (Calcium + Physophorus + Hydroxide) 10/0

(Especially Muscle)

PROTEIN-
|ONISED 9 COMPLEXED ‘ BOUND ‘
50% 10% 40%

lon Couplets with Citrate, 90% to Albumin

Free Bicarbonate, etc. 10% to Globulins

TISSUES

1%




CALCIUM
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— Albumin _~ Albumin has 12 Binding Sites

CZD Usually only 10-15% of them are used up by calcium
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5 Why dOes H: pH I’ISGS : ||’]C|’eased : ifa(ilr}fae%a&

e 1) Less H* can compete with Caz+ + Calcium

hypervgntllatlon for albumin binding-sites > Binding > 'rew?:(rjesat;;d
cause t|n9|y 2) Albumin undergoes a + reduces * excitability of

: conformational change . thelonised
flngers 3) HCOs- increases ; rraction

peripheral
nerve axons




ADH VASOPRESSIN

Supraoptic Nucleus

& v/—> of Hypothalamus Receptors:
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CZD Angiotensin || @ \I\//Iaj;:é,lllearSmooth

E Sympathetic

W IS\Iervous Vasoconstriction
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Z Anterior Posterior

LIJ Hypovolaemia Pituitary Pituitary

@ Collecting Duct
‘ (Basolateral Membrane)

Renal Fluid Absorption

(via aguaporins)

Hypotension
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PEPTIDES

Examples

Insulin
Glucagon
ACTH

Gastrin

Key Points

Prohormones
\esicles
Cell Membrane Release
Fast Onset

STEROIDS

Examples

Cortisol
Aldosterone
Testosterone

Oestrogen

Key Points

Cholesterol
Not storec
Carrier Proteins
Intracellular Receptors
Gene Expression
Slow & Long-Acting

CONTROL OF HORMONE RELEASE

AMINO AcCID DERIVATIVES

Examples

Thyroid Hormones
Catecholamines

Serotonin
Melatonin

Key Points

T3 & T4 are protein-bound and
have nuclear receptors

Ad

renaline is polar

Adrenaline is fast-acting & has
membrane receptor



SACRUM

Dura & Arachnoid Mater

Filum Terminale

>
>
=
<L
Z
<




