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IN SHORT
A domestic animalis usually described as having 11 body systems: integumentary, skeletal, muscular, nervous, endocrine,
cardiovascular, lymphatic, respiratory, digestive, urinary and reproductive. This guide gives each one whatisinitand what it does,
then does the part most overviews skip — where the dog, cat, horse, cow and bird actually part company, and how the systems
work together to hold one animalin balance. Itis written as the map: every section points to the deeper guide for that system or
species.

\
KEY POINTS

1. Most veterinary texts describe 11 body systems. Where you see 10 or 12, an author has merged skeletal with muscular, or split
immunity out of the lymphatic system — the boundaries are filing conventions, not facts about the animal.

2. Everything is built from four primary tissues: epithelial, muscle, nervous and connective. Bone, cartilage and blood are all
connective tissue.

3.The levels run chemical — cellular — tissue — organ — organ system — organismal.

4. Several organs sit in two systems at once — the pancreas, the kidney, the gonads. That overlap is the clearest evidence the
categories are ours, not the animal’s.

5.The nervous system s fast and targeted; the endocrine systemis slow and broadcast. Between them they control everything
else.

6. The digestive system is where species differ most — a simple stomach, hindgut fermentation, a four-compartment ruminant
stomach whose first three compartments are non-glandular forestomachs, or a crop and gizzard.

7.The skinis the largest organin the body, and hoof, horn, feather, wool and claw are all the same system in different form.

8. Almost every system works to defend homeostasis — the reproductive system s the exception, serving the next generation
rather than this one. A clinical signis usually a system failing to hold something steady.

About the images

The diagrams are reproduced for educational reference from Anatomy and Physiology of Domestic Animals, 3rd ed. (Akers & Denbow,
Wiley). Each figure is credited beneath it; copyright remains with the original authors and publishers.



What you should be able to do after reading this

Name all eleven systems from memory and say what each one contains and does - explain why different textbooks count10,110r12 -
name the four primary tissues and give an example of each - place any organ on the ladder from chemical to organismal - name at least
one organ that sits in two systems and say why - describe how the dog, horse, cow and bird differ in the digestive, respiratory and
urinary systems - and narrate one demand — running, haemorrhage, a wound — through the three or four systems that answerit. That
last one is what most exam questions are really testing.

Ask three textbooks how many body systems of domestic animals there are and you can get three answers — ten, eleven, twelve. Thatis not
asignthatanatomy isvague. Itis a sign that the body systems in veterinary anatomy are a filing scheme we impose on a continuous animal,
and knowing that is the first genuinely useful thing to understand about them.

This guide takes the commonest scheme — eleven systems — and gives each one what it contains and what it does. Thenit does the part
most overviews skip: where the species actually part company. A body-systems page that works equally well foradog and a cow is a page
that has not told you anything about either. And because this is the map rather than the territory, every section points onward to the guide
that coversit properly.

The short answer. Domestic mammals and birds are usually taught as eleven body systems: integumentary, skeletal, muscular, nervous,

endocrine, cardiovascular, lymphatic, respiratory, digestive, urinary and reproductive. The rest of this guide takes them one at a time — what
isineach, what it does, and where the species differ.

01 From atom to animal: the levels of organisation

Before the systems, the ladder they sit on. The animal body is organised in six levels, and each one is built from the level below it.

Fig1— The six levels of organisation. Reading round: 1chemical — here hydroxyapatite, the mineral of bone; 2 cellular — an osteoclast; 3
tissue — bone tissue in section; 4 organ — a single bone; 5 organ system — the whole skeleton; 6 organismal — the animal. The example is
deliberately followed all the way up one system, which s the clearest way to see that an organis two or more tissues doing one job, and an
organ systemis organs doing one job.

Image — Akers RM, Denbow DM. Anatomy and Physiology of Domestic Animals , 3rd ed. Wiley — Fig. 1.2. Reproduced for educational reference

Two definitions are worth memorising exactly, because examiners like them and because they settle most arguments about what belongs
where. Anorganis a discrete structure built from two or more tissue types dedicated to a particular function. An organ system is a group of
organs that work together fora common function.
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Why anatomy is taught three different ways

Systemic anatomy follows one system through the whole body — the approach of this article. Regional anatomy takes aregion such
as the head and covers every structureinit, which is how surgeons think. Surface anatomy deals with what you can see and palpate
from outside, whichis how a clinical exam works. You need all three, and they describe the same animal.

What a feedback loop actually looks like

Every homeostatic mechanism has the same three parts, and naming them is usually worth marks. Adog runs, and its core temperature
rises. Sensor: thermoreceptors in skin and hypothalamus register therise. Integrating centre: the hypothalamus compares it with the
set point. Effector: panting, cutaneous vasodilation and behaviour shed the heat — and as temperature falls back, the stimulus to the
sensor falls withit. That last part is what makes it negativefeedback: the response switches off its own cause.

02 The four tissues everything is built from

Eleven systems, dozens of organs — and only four primary tissue types underneath all of it. Any cell or cellular productin the body can be
filed into one of them.

WHERE YOU MEET

TISSUE WHAT IT IS WHAT IT DOES
IT FIRST
Epithelium Sheets of tightly packed cells covering a surface or Covering and protection, glandular secretion, Skin, gutlining,
lining a cavity, plus the glands derived from them. Sits and the absorption, selective transport and airway lining, every
on abasement membrane andis avascular — itis fed filtration that happen across every boundary in gland
by diffusion from below the body
Muscle Cells specialised to generate force — shortening, Movement, cardiovascular function and heat The limbs, the heart
holding length, orlengthening underload. Three production wall, the gut wall,
kinds: skeletal, cardiac and smooth blood-vesselwalls
Nervous Neurons plus the glial cells that support them Signalling, control and the integration of every Brain, spinal cord,
othersystem andthe nerves
reaching every
organ
Connective Relatively few cells in alarge amount of extracellular Support, mineral storage and protection — Bone, cartilage,
matrix, which is what makes it so varied and, as blood, transport tendon, fat, dermis,

and blooditself

The one that trips people is connective tissue, because the category is so much wider than the name suggests. Bone, cartilage and blood
are all connective tissues — cells scattered in an extracellular matrix, which happens to be mineralised in bone and liquid in blood. Once that
lands, a great deal of histology stops looking arbitrary. If you want the microscope-level version, our cellular homeostasis guide starts one
level down.

03 The 1 body systems

Here is the whole scheme in one place. Everything after this sectionis an expansion of one of these rows.
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Fig 2 — The eleven organ systems, with an example of each. (A) integumentary - (B) skeletal - (C) muscular - (D) nervous - (E) endocrine - (F)

cardiovascular - (G) lymphatic - (H) respiratory - (I) digestive - (J) urinary - (K) reproductive. Each panel shows one examp/e of a system, not the
whole of it — (D) is the brain, but the nervous system runs to every tissue in the body. Bear that in mind whenever a diagram makes a distributed
systemlook like a single organ.

Image — Akers RM, Denbow DM. Anatomy and Physiology of Domestic Animals , 3rd ed. Wiley — Fig. 1.3. Reproduced for educational reference

SYSTEM

1- Integumentary

2 - Skeletal

3 - Muscular

4 . Nervous

5. Endocrine

6 - Cardiovascular

7 - Lymphatic

often taught together
withimmunity

vet-ebooks.com

WHAT IS IN IT

Skin (epidermis and dermis), hair, wool, feathers, horn,
hooves, claws, glands, and the subcutaneous fatand

muscle beneath

Bones, cartilage, joints and ligaments

Skeletal muscle andits tendons

Brain, spinal cord, peripheral nerves and the sense

organs

Allhormone-secreting cells: pituitary, thyroid,

parathyroid, adrenal, pancreatic islets, gonads and

more

Heart, arteries, capillaries, veins and blood

Lymph vessels, lymph nodes, spleen, thymus, bone

marrow and scattered lymphoid tissue

WHAT IT DOES

The external covering: protection, preventing waterloss, sensing the
environment, temperature regulation and synthesising vitamin D

Support, protection and the levers for movement — and, less obviously,
blood cell formation and mineral storage

Movement, maintaining posture, and generating heat

Sensory input, integration and motor output — the fast control system

The slow control system. Hormones travel in blood to maintain the
internal environment

Carries nutrients, gases, hormones and waste to and from every cell

Returns filtered fluid to the blood, absorbs dietary fat through the
intestinal lacteals, and houses the lymphocytes, antigen-presenting
cells and phagocytes that mount animmune response
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SYSTEM WHAT IS IN IT WHAT IT DOES

8 - Respiratory Nostrils, nasal cavity, pharynx, larynx, trachea, bronchi Supplies oxygen and eliminates carbon dioxide
andlungs

9 - Digestive Mouth to anus, plus the salivary glands, liver, exocrine Breakdown and absorption of nutrients — and a majorimmunological
pancreas, and a gallbladderin most species — the barrier against the outside world

horse and the camelids have none

10 - Urinary Kidneys, ureters, bladder and urethra Eliminates nitrogenous waste, holds fluid and electrolytes in balance, and
hasits own endocrine role

11 - Reproductive Ovaries or testes, the tubular tract, and the accessory Produces offspring, and in the female feeds them afterwards
glands — with the mammary gland alongside in
mammals

The number is a convention, and knowing that is the point

Authors combine and separate systems in several ways, and these are the two you willmeet most. Count 10 and the author has merged
skeletal and muscularinto a musculoskeletalsystem — defensible, since they are useless without each other. Count 12 and immunity
has beenlifted out of the lymphatic system, orlactation givenits own place. Meanwhile the pancreas sits in two systems, the kidney in
two, and the pharynx s shared by the digestive and respiratory tracts. The animal is continuous; the categories are ours.

How to hold eleven in your head: 3-2-2-3-1

Do not memorise an alphabetical list — memorise the jobs, and the count falls out of it. 3 give the body shape and move it
(integumentary, skeletal, muscular) - 2 control it (nervous, endocrine) - 2 transport and defend (cardiovascular, lymphatic) - 3 handle
intake and elimination (respiratory, digestive, urinary) - 1continues the line (reproductive). 3 + 2 + 2 + 3 + 1 = 11. The next five sections of
this article are those five groups, in that order.

04 Shape, protection and movement: the integumentary, skeletal and muscular systems

Integumentary, skeletal and muscular. Together these three give the animal its form, protect what is inside, and move it about.

The integument is the boundary, and it is the most under-rated system on the list. The skinis the /argest organ in the bodly, built of an outer
epidermis and an underlying dermis. The epidermis is avascular — it has no blood supply of its own and is fed by diffusion from the dermis
beneath, whichis why wounds that destroy the dermis behave so differently from those that do not. Beyond covering, it prevents water loss,
senses the environment and regulates temperature. It is also where vitamin D3 synthesis begins, under ultraviolet light — with animportant
exceptionyou should carry into small-animal practice: the dog and cat synthesise very little in skin and depend on dietary vitamin D. And the
same system makes hair, wool, feathers, horn, hoof and claw. Hair, wool and feathers are epidermal derivatives outright; the hoof and the
true horn are more than epidermis — a keratinised epidermal sheath over a vascular dermis, and in the horn a bony cornual process of the
frontal bone underneath. Worth holding onto when you reach the equine hoof.

The skeleton supports, protects and provides levers — and then does two things students routinely forget: it forms blood cells in marrow
and stores minerals, principally calcium and phosphorus. Bone is metabolically busy tissue, not scaffolding. The muscular system moves
those levers, holds posture, and generates a large share of the animal’s heat — which is why shivering works. For the detail, see dog muscle
anatomy and, one level down, how skeletal muscle contracts.

05 The two control systems: nervous and endocrine

Nervous and endocrine. Every other system needs telling what to do, and two systems are dedicated to doing the telling. Cells also signal
locally by paracrine and autocrine routes, but only these two coordinate the animal as a whole.

The nervous system s the fast one: sensory input, integration, motor output, delivered as electrical signals to specific targetsin
milliseconds. The endocrine system is the slower one: hormones released into blood, reaching every cell but affecting only those with the
right receptor. Treat fast-and-brief against slow-and-lasting as the general rule rather than alaw — adrenaline acts within seconds, and a
neural signal can leave changes behindlong afterit stops.



The distinction is real but not absolute

The adrenal medullais functionally a piece of sympathetic nervous system that secretes ahormone. The hypothalamus is nervous
tissue that controls the pituitary directly. Wherever the two systems meet, the anatomy tends to be genuinely ambiguous — whichis a
hint that the splitis again ours rather than the animal’s.

Neither systemis optional and each covers the other’s weakness: speed without persistence, persistence without precision. For the
electrical half, see the action potential; for how nervous controlis localised clinically, upper vs lower motor neuron signs.

06 Transport and defence: the cardiovascular and lymphatic systems

Cardiovascular and lymphatic. A single cell can supply itself by diffusion. An animal cannot, and everything about these two systems follows
fromthat.

The cardiovascular system — heart, vessels and blood — carries oxygen, nutrients, hormones, immune cells and waste. Because it reaches
every cell, itis also the route by which drugs, pathogens and tumour cells travel, which is why it appears in almost every disease process. See
the cardiac cycle for how the pump works and blood pressure regulation for how its output is defended.

The lymphatic system does two jobs that seem unrelated until you see the plumbing. Capillaries leak: across a capillary bed there is a small
net filtration of fluid into the tissue, and because little of it is reabsorbed back into the venule, it must be collected and returned or it
accumulates. Lymphatics collect it and returnit to the venous circulation — and when that return fails, the result is oedema. On the way,
lymphis filtered through lymph nodes packed with phagocytic and immune cells, whichis why the drainage map and the immune map are
the same map, and why a node is examined whenits territory is diseased.

07 Intake and elimination: the respiratory, digestive and urinary systems

Respiratory, digestive and urinary. These three are the animal’s interfaces with the outside world: two bring things in, and two take things
out.

The respiratory system supplies oxygen and eliminates carbon dioxide, and in most domestic mammals it also does a large share of heat
loss — panting is arespiratory function before itis anything else. The digestive system breaks food down and absorbs it, and doubles as one
of the body’s largestimmunological barriers: its lumenis technically outside the body and is exposed to everything the animal eats. The
urinary system eliminates nitrogenous waste, holds fluid and electrolytes in balance, contributes to acid-base control, and works as an
endocrine organ — producing erythropoietin, releasing renin, activating vitamin D. It is far more than a filter.

A useful way to see it

The lumen of the gut and the lumen of the airway are both outside the animal, in the topological sense. The gutis a tube open at both
ends, running through the body; the airway is open at one end only and ends blindly at the gas-exchange surface. Both are continuous
with the outside world. Nothing has truly entered the body until it has crossed an epithelium. That single idea explains why both tracts
are so heavily defended, and why absorption, notingestion, is the step that matters.

08 Continuing the line: the reproductive system

The reproductive systemis the only one anindividual can survive without, and the only one that differs fundamentally between the sexes. In
the female it does not stop at producing offspring: in mammals the mammary gland — itself modified skin, so integumentary in origin —
feeds them afterwards, which is why lactation is sometimes counted as a system of its own.

Itis also the system where domestic species diverge most in timingrather than structure: the bitch cycles roughly twice a year — the Basenji
and some northern breeds manage only once — the queenis seasonally polyoestrous and usually aninduced ovulator, though spontaneous
ovulationis documented, and the cow cycles about every three weeks year-round. Our dog heat cycle guide covers one patternin full, and
the canine spay shows the anatomy in a surgical context.

Checkpoint — before you read on

Cover the screen and name the eleven systems using 3-2-2-3-1. Then, for any three of them, say what is initand what it does. If you
cando that, therest of this article is about the part that actually makes it veterinary — how the species differ. If you cannot, go back to
the table above; recall practice now is worth more thanreading on.



09 Where the species differ, system by system

This is the section that turns a generic overview into veterinary anatomy. Some systems are almost identical across the domestic species;

others are so different that the same organ name means two unrelated things.

SYSTEM

Digestive

Respiratory

Urinary

Integumentary

Skeletal

Muscular

Lymphatic

Nervous

Cardiovascular

Endocrine

Reproductive

WHERE THE SPECIES PART COMPANY

The biggest divergence in the whole body. The dog and cat are simple-stomached carnivores; the horse is a
hindgut fermenter with a vast caecum and colon; cattle, sheep and goats are foregut fermenters with four
compartments; the bird has a crop, a proventriculus and a gizzard and finishes at a cloaca

Mammals ventilate blind-ended alveoli with a diaphragm. Birds have no diaphragm: air sacs pump air one way
throughrigid lungs, which is why avian respiration is the classic exam contrast

Kidney architecture differs sharply — the dog and cat have a smooth unipyramidal kidney, cattle alobulated
one. Birds add arenal portal system and excrete uric acid rather than urea

The same system produces hair, wool, feathers, horn, hoof and claw. The equine hoof is the extreme case: a
whole digit encasedin modified epidermis

The planis conserved and the counts are not: cervical vertebrae are famously stable at seven in most
mammals while thoracic, lumbar and sacral counts shift species by species, and birds fuse much of the trunk
for flight

Origins andinsertions are broadly homologous across species, but the proportions change with locomotion
— compare a greyhound'’s propulsive hindlimb with the horse’s passive stay apparatus

Mammals filter lymph through nodes strung along the drainage routes. Most birds have none — among
domestic species only the waterfowl (Anseriformes) have true encapsulated nodes — and birds add the
cloacal bursa, where B-lymphocytes mature: well developed in the young bird and gone after sexual maturity

The organisation is remarkably constant, whichis exactly why neurolocalisation transfers between species.
What changes is the degree of cerebral folding and the relative size of the olfactory apparatus

The most conserved systemin the body — a four-chambered heart and the same circuit in every domestic
species. What differs is scale and detail: the ox and the sheep carry an os cordis in the heart’s fibrous
skeleton, and the bird runs a far higher heart rate and blood pressure than a mammal of its size

The glands and theirhormones are largely the same; what changes is the timing they drive. Seasonal breeding
is the clearest case — in the ewe and the mare, day length decides when the reproductive year opens, while
the cow and the sow cycle all yearround

The uterus ranges from the bicornuate uterus of the bitch and queen to the horse’s larger uterine body; cycle
patterns differjust as much, and birds usually retain only the left ovary and oviduct

GO DEEPER

Ruminant stomach
anatomy - How the
rumen works

Avian anatomy

Dog abdominal anatomy

Horse hoof anatomy

Comparative anatomy

Cattle anatomy

Dog muscle anatomy -

Horse anatomy

Avian anatomy

Uppervs lower motor

neuron signs

The cardiac cycle

Blood pressure
regulation

The dog heat cycle -

Canine spay



Ruminant

C

Cranial

Fig 3 — One organ, three animals: the stomach
compared. The same organin the horse, pig and
ruminant, shaded by the type of lining. The horse
and pig have a single compartment with a non-
glandular region (the pale area, e) where the
oesophagus enters, and glandular regions below it
— cardiac (c), fundic or proper gastric (f) and pyloric
(p). The ruminant is the outlier: the huge pale areais
all non-glandular forestomach — rumen, reticulum
and omasum — and only the small shaded portion
atthe end, the abomasum, is the true glandular
stomach — the equivalent of the glandular region of
the horse’s stomach, not of the whole organ, since
the horse keeps a non-glandular region of its own.
Thatis why the cow is called a foregut fermenter,
and why the abomasumis the only compartment
that secretes acid.

Image — Fails AD, Magee C. Anatomy and Physiology of Farm
Animals, 9th ed. Wiley — Fig. 20-12. Reproduced for
educational reference

Fig 4 — The other solution: the horse’s hindgut. The horse ferments too, but afterthe small intestine rather than before it. Follow the lettersin
order: stomach (a), duodenum (b), jejunum (c) and ileum (d) — and then the enormous caecum (e) and colon, ascending or great (f), transverse
(g) and descending (h), before the rectum (i). Put this beside the ruminant above and the species story is visible in two pictures: ferment first,

or ferment last. That single choice explains much of the contrast between equine and bovine nutrition — though disease patterns also turn on

organ geometry, motility, mesenteric attachments and how the animal is fed.

Image — Fails AD, Magee C. Anatomy and Physiology of Farm Animals , 9th ed. Wiley — Fig. 20-15. Reproduced for educational reference

The same thing, by species

The table above is organised by system, whichis how it is taught. If you are revising one animal, you want it the other way round.

vet-ebooks.com
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SPECIES THE ONE THING THAT MAKES IT DIFFERENT WHERE IT SHOWS UP

Dog & cat Both simple-stomached, with a short gut and a smooth unipyramidal kidney — but not Everything else hereis easiesttolearnas a
nutritionally the same animal: the cat is an obligate carnivore while the dogis a departure from this plan — see dog anatomy and
facultative carnivore that digests a mixed diet perfectly well. The baseline most catanatomy

textbooks describe by default

Horse Hindgut fermenter: small stomach, then avast caecum and colon doing the Colic risk, feeding little and often, and why
fermenting. Cannot vomit prolonged anorexia is dangerous —
hyperlipaemia, above allin ponies, miniature
horses and donkeys
Cattle, Foregut fermenter: four compartments, of which only the abomasumiis truly glandular Bloat, displaced abomasum, rumen fluid analysis,
sheep & and the entire logic of ruminant nutrition
goat
Pig Simple stomach like the dog, but omnivorous with alarger caecum — anatomically the Why the pigis the standard biomedical model,
closest farm species to the human and why its gut sits between carnivore and horse
Bird The biggest departure of all: no diaphragm, air sacs and unidirectional lungs, a crop and Almost every avian exam question. If you learn one
gizzard, a cloaca, uric acid instead of urea, usually one ovary, and in most species no contrast properly, learn this one
lymph nodes
Rabbit & Hindgut fermenter like the horse, plus caecotrophy — eating a specialised soft faecal Gut stasis, dietary fibre requirements, and why a
rodent pellet to recover nutrients. Also cannot vomit rabbit that stops eating is an emergency

Notice the pattern: the systems concerned with control and transport are strongly conserved, while those concerned with getting food and
coping with the environment vary enormously. That is not a coincidence — a nerve impulse works the same way in every mammal, but what
an animal eats and where it lives is exactly what evolution has had to solve differently. For the whole comparisonin one place, see
comparative veterinary anatomy.

10 How the systems work together

Systems are taught one at a time and never operate that way. Every one of them exists to defend homeostasis — the relatively constant
internal environment that Claude Bernard called the milieu intérieurand Walter Cannon later named. Here is what that looks like in practice.

THE DEMAND WHICH SYSTEMS ANSWER IT, TOGETHER

Adogstartstorun Nervous fires the motor neurons — muscular shortens against skeletal levers — cardiovascular raises output and respiratory raises
ventilation to feed them — integumentary and respiratory shed the heat — endocrine mobilises fuel. Six systems, one behaviour

A cow eats grass Digestive ferments cellulose the animal cannot digest itself — VFAs are absorbed and handled by the liver — cardiovascular distributes
them — endocrine partitions them between maintenance, growth and milk = the mammary gland turns theminto milk

Blood pressure Baroreceptors (nervous) detect it — heart rate and vascular tone change (cardiovascular) — the kidney (urinary) releases renin and

falls retains sodium and water - ADH and aldosterone (endocrine) hold the volume. Four systems defending one number

Something breaks Integumentary barrier is breached — lymphatic and immune cells arrive — cardiovascular delivers them and leaks fluid into the tissue —
the skin nervous reports pain so the animal protects the part

Thisis also the shape of most exam questions worth asking. “List the body systems” tests recall; “which systems respond when an animal
haemorrhages, and in what order” tests whether you understand them. If you can narrate a demand through three or four systems, you know
the material.

1 Why this matters clinically

The systems framework is not a first-year formality you leave behind. It is the structure clinicians actually work inside, every day.

CLINICAL HABIT WHY THE SYSTEMS FRAMING IS WHAT MAKES IT WORK

Taking a history by system The standard questioning runs through the systems in order precisely so that nothing is skipped. A framework you canrecite is
aframework you cannot forget halfway through a consultation



CLINICAL HABIT WHY THE SYSTEMS FRAMING IS WHAT MAKES IT WORK

Localising a problem Vomiting is not automatically digestive — it is also renal, hepatic, neurological, endocrine and toxic. Knowing which systems
can produce a signis what turns one clinical signinto a differential list

Reading a biochemistry The panelis grouped by system: hepatic markers, renal markers, electrolytes, muscle enzymes. Without the systems map, the
panel numbers are a list rather than a picture

Explaining disease to an “The kidneys have stopped balancing water and waste” lands where a diagnosis name does not. Owners understand systems
owner even when they do notunderstand pathology

Necropsy and physical Both are performed as a systematic sweep through the systems, for exactly the reason a scanning sequence exists in
examination ultrasound: you cannot skip what you always do

12 Quiz: test yourself

Fifteen questions on the levels, the tissues, the eleven systems and the species differences. Cover the answers first.

1. How many body systems does a domestic animal have?Answer: Most veterinary texts describe 11: integumentary, skeletal, muscular,
nervous, endocrine, cardiovascular, lymphatic, respiratory, digestive, urinary and reproductive. Some sources give 10 by merging skeletal
and muscularinto a musculoskeletal system, and others give 12 by separating immunity from the lymphatic system. The boundaries are
conventions, not facts about the animal.2. Name the four primary tissue types.Answer: Epithelial (covering and glandular), muscle
(movement, cardiovascular function and heat), nervous (signalling, control and integration) and connective (support, mineral storage and
protection). Bone, cartilage and blood are all connective tissues.3. What are the levels of organisation, smallest to largest?Answer:
Chemical - cellular — tissue — organ — organ system — organismal. An organis two or more tissues working for one function; an organ
systemis organs working for one function.4. Which organ belongs to two systems at once?Answer: The pancreas is the classic answer —
exocrine acini serve the digestive system while the islets serve the endocrine system. The kidney is another: an organ of the urinary system
that also secretes hormones. Systems overlap because they are a filing convention.5. What is homeostasis, and who named it?Answer: The
maintenance of a relatively constant internal environment. Claude Bernard described the mifieu intérieurin the 19th century; Walter Cannon
later coined the term homeostasis. Aimost every organ system works to defend it — the reproductive system s the exception, serving the
next generation rather than this one.6. Why is the epidermis avascular, and what follows from it?Answer: It has no blood vessels of its own
and is nourished by diffusion from the dermis beneath. That is why epidermal healing depends on anintact dermal blood supply, and why a
wound that destroys the dermis heals so differently from one that does not.7. Which body system produces hooves, horns, feathers and
claws?Answer: All of them are integumentary. Hair, wool and feathers are epidermal derivatives outright; the hoof and the true horn are
more than epidermis — a keratinised epidermal sheath over a vascular dermis, and in the horn a bony cornual process beneath. Recognising
that the hoof and the feather belong to the same system s one of the more useful ideas in comparative anatomy.8. Name three functions of
the skeletal system that are not support or movement.Answer: Protection of the organs it encloses, blood cell formation in marrow, and
mineral storage — principally calcium and phosphorus. Bone is a metabolically active organ, not scaffolding.9. How do the nervous and
endocrine systems divide the work of control?Answer: The nervous systemis fast, targeted and short-lived — electrical signals to specific
cells. The endocrine system is slower, broadcast through blood, and longer-acting. Many responses use both: the adrenal medullais
effectively a piece of nervous system secreting ahormone.10. Which system returns fluid that has leaked out of capillaries?Answer: The
lymphatic system. Fluid filtered out at the capillary bed is collected as lymph, passed through lymph nodes and returned to the venous
circulation. When that return fails, the fluid stays in the tissue — oedema.11. Why is the digestive system also animmune organ?Answer: Its
lumenis technically outside the body, and it presents an enormous surface to food, microbes and antigens. Gut-associated lymphoid tissue
makes it one of the largestimmunological barriers the animal has.12. Give one respiratory difference between a bird and adog.Answer: The
bird has no diaphragm. Air sacs move air unidirectionally through rigid lungs, whereas the dog ventilates blind-ended alveoli tidally using a
diaphragm.13. Which systemis the largest organ of the body part of?7Answer: The integumentary system — the skinis the largest organin
the body.14. A patient is vomiting. Name four systems that could be responsible. Answer: Digestive (obstruction, inflammation), urinary
(uraemia), nervous (vestibular disease, raised intracranial pressure) and endocrine (hypoadrenocorticism, ketoacidosis). Hepatic disease
and toxins belong on thelist too. This is why a clinical signis not a diagnosis.15. What does the urinary system do besides make urine?Answer:
It maintains fluid and electrolyte balance, contributes to acid-base regulation, and acts as an endocrine organ — producing erythropoietin,
releasing renin and activating vitamin D.

13 Body systems of domestic animals — frequently asked questions

How many body systems do animals have — 10, 11 or 12?

Elevenis the commonest answerin veterinary texts, and it is the number used throughout this guide. You willmeet 10 where an author merges
the skeletal and muscular systems into one musculoskeletal system, and 12 where immunity is separated from the lymphatic system or



lactationis treated onits own. None of these authors disagree about the animal — only about where to draw the filing lines. If an exam asks,
give 11 and say why the number varies.

Is the immune system a body system?

Itis usually taught as part of the lymphatic system, because the lymph nodes, spleen and thymus are where its cells live and work. Some
textbooks give it a chapter of its own, whichis reasonable — immune cells circulate everywhere and are not confined to lymphatic vessels.
Eitherway, learnit attached to the lymphatic system and you will not lose marks.

What is the difference between an organ and an organ system?

Anorganis adiscrete structure built from two or more tissue types working for one function — the heart, the stomach, akidney. An organ
systemis a group of organs working foracommon function — the heart plus vessels plus blood is the cardiovascular system. The levels run
chemical, cellular, tissue, organ, organ system, organismal.

Which is the largest organ in an animal’s body?

The skin. Itis easy to overlook because it is spread thin over the whole animal rather than packaged like a liver, butitis a true organ containing
all four tissue types, and it belongs to the integumentary system.

Do all domestic species have all 11 systems?

Allthe domestic mammals do, and birds have all eleven — but one of themiis built so differently it is worth stating plainly. Most birds have no
true lymph nodes at all. Encapsulated nodes occur only in waterfowl (Anseriformes), as paired cervicothoracic and lumbar nodes; other
birds rely on diffuse lymphoid tissue, the spleen, the thymus and the cloacal bursa. Add no diaphragm, arigid lung ventilated by air sacs
instead of a tidal one — gas exchange happens in the parabronchi of the lung, not in the sacs themselves — a cloaca instead of separate
outlets, and usually only the left ovary and oviduct. The same eleven headings still fit every domestic mammal and bird; the anatomy inside
them does not.

Which organs belong to more than one system?

Several, anditis worth knowing them. The pancreas is digestive and endocrine. The kidney is urinary and endocrine. The gonads are
reproductive and endocrine. The pharynxis shared by the digestive and respiratory tracts — which is precisely why swallowing and breathing
have to be coordinated so carefully.

What is the best order to learn the body systems in?

Learnthemin the order the textbook you are examined on uses, because your exam will follow it. If you have a free choice, the grouping used
here works well: the systems that give the body shape and move it, then the two that control it, then those that transport and defend, then
those that take in and put out, then reproduction. Grouping by jobis far easier to hold than an alphabetical list.

How does knowing the systems help in clinical practice?

Itis the backbone of history taking, physical examination, necropsy and the way a biochemistry panelis grouped. Mostimportantly, it
converts a clinical signinto a differential list: vomiting is not simply a digestive sign, and knowing which systems can produce it is what stops
you narrowing too early.
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