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Unit 1: Introduction to Human Anatomy and Physiology

Introduction to Human Anatomy and Physiology

1) Basic terminology: anatomical position, planes, and directional terms

Anatomical position. The standard reference posture: standing upright, head and eyes forward, upper limbs at the sides
with palms facing anteriorly, lower limbs together with toes pointing anteriorly. Descriptions of structure and motion
assume this position regardless of how a client is placed on the table.

Body planes and axes

Sagittal plane divides left and right; motions such as flexion/extension occur primarily here (e.g., cervical flexion
when the chin nods).
Midsagittal passes through the midline; parasagittal lies parallel to it.
Frontal (coronal) plane  divides  anterior/posterior;  abduction/adduction  of  limbs  and  scapular
protraction/retraction are read in this plane.
Transverse (horizontal/axial) plane divides superior/inferior; rotations of the trunk and limbs occur here.
Oblique planes cut at angles and are common in functional patterns (e.g., thoracolumbar “spiral line”).
Associated axes: mediolateral (for sagittal motions), anteroposterior (for frontal motions), vertical/longitudinal (for
transverse motions).

Directional terms (selected set for manual therapy)

Superior/Inferior (cranial/caudal), Anterior/Posterior (ventral/dorsal).
Medial/Lateral, Superficial/Deep, Proximal/Distal (especially for limb work).
Ipsilateral/Contralateral (same vs. opposite side), Peripheral/Central (nerves, vessels).
Palmar/Plantar (hand/foot surfaces).
Application: a “proximal-to-distal, superficial-to-deep” glide along the posterior thigh means starting near the
ischial tuberosity, staying superficial at first, then increasing depth toward the mid-belly and ending near the
popliteal fossa while respecting vascular structures.

2) Levels of structural organization in the human body

Biology stacks from small to large; effective touch respects each level’s behaviour:

Chemical – atoms, ions, and molecules (Na⁺, Ca²⁺, collagen, hyaluronan).1.
Cellular – functional units (fibroblasts, myocytes, neurons, endothelial cells).2.
Tissue – groups of similar cells with common roles (epithelial, connective, muscular, nervous).3.
Organ – two or more tissues integrated (skin, heart, lungs).4.
System – related organs (musculoskeletal, nervous, cardiovascular, lymphatic, respiratory, digestive, endocrine,5.
urinary, reproductive, integumentary, immune).
Organism – the integrated human being; manual therapy acts locally but aims for system-wide regulation (pain,6.
circulation, autonomic balance).

3) Overview of homeostasis and feedback mechanisms

Homeostasis is the dynamic maintenance of an internal milieu (temperature, pH, blood pressure, glucose) within life-
supporting ranges. It relies on sensors, control centres, and effectors linked in feedback loops:

Negative  feedback counters deviation from a set point (e.g., baroreceptor reflex stabilising blood pressure;
thermoregulation via sweating/vasoconstriction). Calm, rhythmic strokes tend to favour parasympathetic tone,
lowering heart rate and blood pressure into homeostatic ranges.
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Positive feedback amplifies change for a short period to achieve a specific outcome (e.g., coagulation cascade,
parturition). It is not a routine target of therapy.
Allostasis describes healthy, temporary shifts in set points to meet demand (exercise, heat). Excessive allostatic
load (chronic stress) manifests as muscle guarding, sleep disruption, and reduced digestive fire; gentle chest and
abdominal work with breath pacing helps reset.

Clinical relevance: when tissue warmth and pulse soften under the therapist’s hand, vascular tone has shifted toward a
homeostatic window; if redness, pain, or dizziness appear, a counter-measure (cooling, elevation, reduced depth) is
indicated.

4) Cell structure and functions relevant to massage therapy

Plasma membrane & mechanotransduction – The lipid bilayer houses receptors and ion channels. Mechanical
pressure transmitted through integrins  and  the  cytoskeleton (actin–microtubule network) alters cellular
signalling—explaining why graded compression can down-regulate nociception and up-regulate tissue repair.

Mitochondria – Pressure-mediated perfusion and heat increase oxygen delivery and mitochondrial ATP output, supporting
recovery from fatigue and micro-tears.

Endoplasmic reticulum & Golgi – Protein and collagen processing centres in fibroblasts; improved circulation supplies
amino acids required for matrix renewal.

Lysosomes & autophagy – Gentle heat and movement assist clearance of damaged proteins, reducing stiffness.

Specialised cells at the skin–fascia interface –

Keratinocytes & melanocytes (epidermis) form the barrier; warm oil preserves lipid layers.
Fibroblasts (dermis/fascia) synthesise collagen and ground substance; oriented strokes influence fibre alignment.
Endothelial cells release nitric oxide with shear stress, producing vasodilation.
Immune  sentinels (mast cells, dendritic cells) modulate local inflammation; abrupt, excessive pressure can
provoke flare-ups—dose control matters.
Mechanoreceptors (Merkel, Ruffini, Pacinian, hair follicle receptors) transduce touch into neural signals; slow,
warm glides optimally engage C-tactile pathways linked to calm affect.

Extracellular matrix (ECM) & ground substance. Hyaluronan and proteoglycans regulate glide between fascial layers.
Temperature and sustained pressure reduce viscosity, improving slide.

5) Tissues of the body: epithelial, connective, muscular, and nervous

Epithelial  tissue – Sheets that cover surfaces and line cavities; avascular but innervated, nourished by diffusion from
underlying connective tissue.

Types & functions:
Simple squamous (gas exchange; endothelium/mesothelium).
Stratified squamous keratinised (epidermis; barrier and abrasion resistance).
Cuboidal/columnar (glands, absorption/secretion: sweat, sebaceous, intestinal).
Pseudostratified ciliated (airways; mucociliary clearance).

Manual relevance: avoid excessive friction on fragile epithelia (varicose skin, elderly); direction of strokes along
lymph basins supports epithelial–immune cooperation.

Connective tissue – Widest group; cells (fibroblasts, adipocytes) + ECM (fibres & ground substance).

Loose areolar  (packing  and  glide),  dense regular  (tendons;  parallel  collagen),  dense irregular (dermis;
multidirectional strength).
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Specialised: adipose (insulation, endocrine), cartilage (hyaline/articular, fibrocartilage/menisci, elastic/ear), bone,
blood, lymph.
Fascia is a continuum of dense irregular connective tissue; longitudinal and cross-fibre strokes hydrate ground
substance and realign collagen along load lines without tearing.
Healing phases: inflammation → proliferation (fibroblast collagen III) → remodelling (collagen I). Technique depth
and heat modulate each phase.

Muscular tissue –

Skeletal (voluntary; striated), cardiac (involuntary; intercalated discs), smooth (vessels, viscera).
Physiology for practice: tone modulation via Golgi tendon organ and muscle spindle responses; slow holds at
end range dampen spindle firing, decreasing hypertonicity. Post-effort soreness (DOMS) benefits from gentle,
rhythmical flushing and light heat—strong friction in the acute window aggravates micro-damage.

Nervous tissue –

Neurons (signal transmission) and glia (astrocytes, oligodendrocytes; Schwann cells in PNS).
Peripheral sensory endings: nociceptors (pain), thermoreceptors, mechanoreceptors, proprioceptors.
Gate control concept: non-painful input (large-diameter afferents) can inhibit pain transmission at the spinal cord
level—one mechanism behind pain relief after steady, confident strokes.
Autonomic balance:  sympathetic  vs.  parasympathetic  outputs  shape vascular  tone  and glandular  activity;
breath-synchronised touch favours parasympathetic dominance.

Summary Tables

A. Planes, axes, and common motions

Plane Axis Primary Motions Example in practice
Sagittal Mediolateral Flexion/Extension Prone lumbar extension testing; knee flexion glides
Frontal (Coronal) Anteroposterior Ab-/Adduction, lateral flexion Scapular setting; hip abductor assessment
Transverse (Axial) Longitudinal Internal/External rotation Thoracic rotation release; neck rotation check
Oblique Variable Coupled multiplanar Spiral fascial strokes across trunk

B. Directional terms (quick reference)

Term pair Meaning Massage-oriented example
Superior / Inferior Toward head / toward feet Glide superiorly along paraspinals to encourage venous return
Medial / Lateral Toward midline / away Medial knee support during deep lateral ITB work
Proximal / Distal Near trunk / away Work distal calf first, then proximal thigh for lymph return
Superficial / Deep Near surface / toward core Begin superficial warming before deep myofascial release

C. Levels of organization and touch effects

Level Structure example Desired effect of therapy
Chemical Nitric oxide, electrolytes Improved perfusion, pH comfort
Cellular Fibroblast, myocyte Mechanotransduction for repair
Tissue Fascia, muscle Glide, pliability, tone reset
Organ Skin, heart, lungs Barrier care; autonomic ease
System Musculoskeletal, nervous ROM gains; pain modulation
Organism Whole person Relaxation, function, recovery

D. Cell & ECM components relevant to practice
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Component Role Clinical note
Membrane receptors/integrins Sense pressure Gradual depth avoids defensive spasm
Mitochondria ATP production Warmth + oxygenation supports recovery
Fibroblast Collagen synthesis Aligned strokes guide fibre orientation
Hyaluronan (ECM) Lubrication Heat + movement lower viscosity

E. Four tissue types—core facts

Tissue Key features Manual therapy relevance
Epithelial Protective, secretory, avascular Respect shear tolerance; maintain skin oils
Connective ECM-rich; collagen/elastic fibres Hydrate ground substance; align fibres
Muscular Excitable, contractile Modulate tone via spindle/Golgi responses
Nervous Rapid signalling; glia support Engage non-nociceptive afferents; vagal tone rise

Key take-aways

Consistent terminology (planes, directions) prevents ambiguity and increases precision around sensitive regions1.
and marmas.
Homeostasis is the physiological backdrop; dosage and pacing should nudge autonomic tone toward balance, not2.
shock tissues.
Cells and ECM respond to mechanotransduction—thoughtful pressure and temperature are biochemical3.
interventions, not just manual ones.
The four tissue families behave differently under load; effective Kalari Uzhichil respects these differences while4.
integrating them into a single, coherent therapeutic session.
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