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Disclaimer

THIS HANDBOOK IS INTENDED TO GUIDE ANIMAL HEALTH
PRACTITIONERS WORKING IN TURKANA COUNTY MANAGE
ENDEMIC LIVESTOCK DISEASES. THE HANDBOOK
INTEGRATES CONVENTIONAL VETERINARY KNOWLEDGE
WITH ETHNOVETERINARY KNOWLEDGE & PRACTICE.
PRACTITIONERS NEED TO BE AWARE OF THE LAWS

AND REGULATIONS THAT APPLY TO THE PRACTICE OF
VETERINARY MEDICINE IN KENYA AS THE HANDBOOK DOES
NOT EXPLICITLY COVER VETERINARY JURISPRUDENCE.

THIS HANDBOOK IS NOT INTENDED TO SUBSTITUTE FOR
THE MANDATED PHYSICAL EXAMINATION OF ANIMALS
BEFORE PRESCRIBING MEDICATION. IN ADDITION, THE DRUG
PACKAGE INSERT OF INSTRUCTIONS FROM MANUFACTURERS
SHOULD BE READ AND UNDERSTOOD BEFORE ANY DRUG

IS ADMINISTERED OR PRESCRIBED. THE PRACTITIONERS
SHOULD ALWAYS ENSURE THAT LIVESTOCK KEEPERS
UNDERSTAND THE LENGTH OF THE WITHDRAWAL PERIOD
FOR MILK, MEAT AND EGGS. THE HANDBOOK MENTIONS
VARIOUS VETERINARY MEDICINAL PRODUCTS TRADE NAMES.
THIS SHOULD NOT BE TAKEN AS AN ENDORSEMENT OF THE
PRODUCT.
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Preface

The Turkana County Veterinary Handbook
provides a summarised description of the
priority infectious diseases and conditions
known to occur in camels, cattle, goats,

sheep, donkeys and chickens in the county.

The compilation of the Handbook builds on
information sourced from existing veterinary
medicine textbooks and peer-reviewed articles as
well as the ethnoveterinary information gathered
from the county veterinary staff and livestock
keepers. The Handbook has incorporated the
ethnoveterinary livestock disease names and
practices of the Turkana community. The
incorporation of ethnoveterinary knowledge

is based on the understanding that working

in pastoralists communities necessitates that
animal health workers not only acquire updated
livestock disease knowledge but should also
possess an understanding of the social, economic
and cultural context in which they operate.

The Handbook is written for users with formal
training in animal health and production. The
handbook is divided into nine chapters as
detailed below:

Chapter one begins with a glossary of
terminologies and gives a brief description of
microbes that cause infectious diseases.

Chapter two highlights guidelines on how

to conduct general and physical clinical
examination.

Chapter three to nine details specie specific
priority diseases information that includes
aetiology, epidemiology, clinical presentation,
post-mortem lesions, diagnosis, treatment and
control guidelines. The chapters also include
local dialect names of the diseases and associated
clinical signs as well as ethnoveterinary treatment
and control practices.

Annex section- The handbook book has 5

Annex sections: Annex 1 details the Turkana
county vaccination schedule for identified
priority livestock diseases; Annex 2 summarises
information of four priority Zoonotic Diseases in
Kenya; Annex 3 Discusses one health approach
and antimicrobial resistance; Annex 4 describes
how to calculate drug dosages in livestock using
weight estimates and Annex 5 is a pictorial

guide of some medicinal and poisonous plants
identified by livestock keepers in Turkana
County.

It is the author’s sincere expectation that the
handbook will prove to be a practical field
companion for animal health practitioners
in Turkana county.

Dr. Pauline Njoki Gitonga
(BVM, MSc. Ph.D.)
Dryland Animal Health Consultant



Chapter 1:

Introduction to Infectious Livestock Diseases

1.1 Glossary of Terminologies

Abortion

Abscess
Acute

Aetiology / Etiology
Alopecia

Anaemia

Anorexia
Anuria

Antibody (Ab)

Antibiotic

Antigen

Ascites
Ataxia

Attenuated

Bacteria

Bacteraemia
Carcass
CDR

Chronic

Coma

Table 1: Glossary of terminologies

Premature expulsion of the foetus and foetal membranes. The termination of
pregnancy. Abortion is one of the indicators of infertility in livestock.

Localised lesion comprising of pus, surrounded by inflamed tissue.

A disease characterised by sudden/rapid onset, short course (3-14 days), severe
symptoms and either causes death quickly or leads to a speedy recovery.

Study of disease causative agents
Loss of hair, wool or feathers

A reduction in the number and/or size of the red blood cells or the haemoglobin
in the blood

Loss of appetite
Ceasation of urination

A substance in the blood serum or other body fluids formed to exert a specific
restrictive or destructive action on bacteria, their toxins, viruses, or any foreign
proteins

Chemical compound derived from living organisms or synthesised from biological
material that is capable, in small concentration, of inhibiting the life process of
micro-organisms particularly bacteria

A toxin or other foreign substance which induces an immune response in the body
especially the production of antibodies

Accumulation of fluid in the abdominal cavity/ peritoneal sac
Incoordination of gait

Term used to describe a reduction in the virulence of a micro-organism,
particularly applied to those incorporated in Vaccines.

One celled microscopic organism that don’t require a host to survive, they are free
living, they reproduce/multiply by binary fission and do not have an organized
nuclei or any other membrane-bound organelles.

Presence of non-multiplying bacteria in blood
Body of a dead animal or bird

Community Disease Reporters are livestock keepers selected by the community to
identify certain syndromes indicating occurrence of notifiable diseases and report
these syndromes to the county veterinary staff.

A disease whose course is more than 4 weeks and signs are not severe

State of unconsciousness in an animal or bird



1.1 Glossary of Terminologies

Colic
Congestion

Contagious/ infectious
Cystitis

Dandruff/ Ptyriasis
Dermatitis
Dehydration
Diagnosis

Diarrhoea

Disease

Dysentery

Dysphagia

Dysuria

Ectoparasites

EDTA

ELISA

Emaciation

Endemic / Enzootic
Epidemiology
Epidemic / Epizootic

Erythema

Fever

Abdominal pain
Accumulation of blood in a body part due to overfilling of blood vessels.

The spread of contagion or infection from animal to animal by direct or indirect

contact.

Inflammation of urinary bladder

Condition characterised by presence of bran like scales over the skin surface.
Inflammation of skin tissue

Excessive loss of water or other fluids from the body. Typically through either
vomiting and/or diarrhoea or inappropriate intake of water into the body
(decreased thirst)

An art of confirming a disease with the help of case history, symptoms and
laboratory tests

Frequent passage of loose faeces

Deviation from a normal state or function in animals that produces specific
symptoms or that affects a specific body organ or system and is not directly due to
physical injury.

Frequent passage of loose faces mixed with blood, mucus and accompanied by
straining

Difficulty is swallowing

Difficulty in urination

Live on the skin of animals and include Ticks, Mites, lice, fleas and to some extent
biting flies. Some of them are visible and can be seen with the naked eye while
others are microscopic.

Ethylene Diamine Tetra Acetic acid (EDTA) is an anticoagulant that is coated into
purple top blood collection tubes. EDTA tubes are used to collect blood samples
that should not clot.

Enzyme-linked immunosorbent assay (ELISA) is a laboratory technique used to
measure the antigen-antibody concentration in a sample.

Excessive loss of body condition / weight due to disease

Endemic refers to a disease that is present in a livestock population at all times
while Enzootic refers to an outbreak of an endemic disease among livestock
populations in a particular locality (Village or Ward)

Study of disease in populations and of factors that determine their occurrence

A disease that spreads rapidly to affect a large population of livestock in a large
geographical area (sub-county, county, country) at the same time.

Reddish discolouration of the skin

Rise in body temperature associated with infection
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Fomites

Fungi

Healthy
Haematuria
Haemoglobinuria
Hepatitis

Host

Hyperaesthesia
Hypersalivation
Hypothermia
Incoordination

Incubation period

Incidence (Attack rate)

Infection

Inflammation

Immunology

Immunisation

Immunity
Jaundice

KEVEVAPI

Laboured breathing /
Dyspnoea
Lacrimation

Lesion

Microbes

Inanimate objects or materials such as clothes, utensils, and furniture which are
likely to be contaminated with infectious agents

Fungi (plural Fungus) are single celled or multicellular organisms that are free
living and include moulds and yeasts

Describes the physical, physiological and mental wellbeing of an animal
Blood in urine

Haemoglobin in urine

Inflammation of the hepatic (liver) cells

Living organism that is susceptible to or harbours an infectious agent under
natural conditions. host factor is an intrinsic factor (such as age, species, breed
or) that influences exposure, susceptibility or response to a pathogenic agent.
Reservoir host

Increased sensitivity / response to external stimuli like touch, noise and light
Excessive production of saliva due to disease condition

Decrease of the normal body temperature associated with terminal disease state
In ability to move the limbs in normal sequence

The time that elapses between infection or exposure to a pathogenic agent and
appearance of signs of a disease

Number of newly diagnosed cases of a disease. An incidence rate is the number of
new cases of a disease divided by the number of animals at risk for the disease.

Invasion of body tissues by pathogenic organisms resulting in disease

Physiological response to injury or infection where the part of the body becomes
reddened, swollen, hot and painful. Inflammatory means causing inflammation.

Study of the body’s reaction to the presence of foreign and pathogenic substances.

Process of artificially producing resistance to a given infection generally by means
of a vaccine or an antiserum or antitoxin

The power of the body to resist infection or the action of certain poisons.
Yellowish discolouration of the visible mucous membranes of the body

The Kenya Veterinary Vaccines Production Institute (KEVEVAPI) is a government
institution mandated to manufacture and supply of affordable veterinary vaccines
in Kenya

Difficulty in breathing due to disease condition

Excessive production of ocular discharge due to a disease condition
Visible changes in size, shape, colour or structure of a body organ

Microscopic organisms that cause disease. They can be bacteria, viruses, protozoa
and fungi. Microbes are also called disease causative or pathogenic agents



1.1 Glossary of Terminologies

Mode of transmission

Morbidity
Mortality

Necrosis

Nephritis
Nodule

Notifiable
Nystagmus
Oedema

Opisthotonus

Pathophysiology
Pandemic / Panzootic
Parasite

Paralysis

Pallor

Pathogenic

Per-acute
Pica
Pharyngitis
Post-mortem
Polydipsia

Predisposing factor

Prevalence

Pot-belly

Prognosis

Manner in which a pathogenic agent is transmitted from its reservoir to a
susceptible host

State of being symptomatic or unhealthy due to disease or condition.

Means death. Mortality rate is a measure of the frequency of occurrence of death
among a defined population during a specified time interval.

Death of body tissue, occurs when too little blood flows to the tissue. This can be
due to physical injury, infection, radiation, or chemical exposure

Inflammation of kidney

Palpable, solid swelling or aggregation of inflammatory cells that is greater than 1
cm in diameter. Nodules are usually found in the dermal or subcutaneous tissue,
and the lesion may be above, level with, or below the skin surface.

A disease that, by law, must be reported to public health authorities upon diagnosis
Involuntary constant jerky movements of the eye ball
Abnormal accumulation of fluid in the intercellular spaces /tissues

Dramatic abnormal posture due to spastic contraction of the extensor muscles of
the neck, trunk and extremities. This results in an upward deviation of the neck
that causes the head to be held backwards and facing the sky.

the body function changes that accompany a particular syndrome or disease
Global spread of an epidemic disease

Organism that benefits by nourishing itself at the expense of the host
Incomplete or complete loss of nervous control over any bodily function
Unbhealthy pale (white) colour of the visible mucous membranes

Causing or capable of causing disease pathogenic microorganisms

Disease characterised by a very short course of a few hours to 48 hours with very
severe symptoms

Depraved/ Abnormal appetite
Inflammation of pharyngeal mucosa
Examination of a carcass

Excessive thirst

Anything that makes the animal more prone to infection. Stress lowers immunity
hence predisposes animals to infection

Number of disease cases or events among a given population. Prevalence rate is
the proportion of a population that has a particular disease at a specified point in
time.

Pendulous abdomen that causes the lower part of the abdomen to assume a
convex shape

Forecast regarding to outcome of the disease
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Protozoa
Pruritus
Purulent
Pyuria
Recumbency

RT-PCR

Scab
Septicaemia
Shock

Spasm

Sporadic

Stomatitis
Sudden death
Symptom

Transmission

Treatment
Tenesmus
Tetany
Tremor
Trismus
Toxaemia

Vaccine

Vaccination

Virus

World Organisation
for Animal Health
(WOAH)

Zoonotic

Microscopic single celled free living parasitic organisms

Sensation that gives rise to the desire of scratching /itching

Containing pus

Pus in urine

Abnormal state of animal lying down associated with difficulty in rising

Reverse Transcriptase Polymerase Chain Reaction (RT- PCR) is a laboratory
confirmatory diagnostic test used to detect specific genetic material of antigens
in samples. The test converts the antigen RNA molecule in the sample into its
complementary DNA (cDNA) sequence by reverse transcriptase.

Dried inflammatory exudate such as blood, pus and skin debris
Presence of multiplying bacteria and toxins in blood

State in which there is generalised acute and serious reduction in the perfusion of
tissue due to reduced blood circulation and pressure.

Involuntary contraction of group of muscles

Disease that affects a few (one or two) animals in a herd and shows little or no
tendency to spread within the herd

Inflammation of the oral mucosa
Unexpected death of an apparently healthy animal
Outward clinical manifestation of disease

Passing of a disease causing agent from an infected individual or group to
previously uninfected individual or group.

Curative drug and symptomatic treatments are drugs to get rid of symptoms
Straining to pass faeces

Tonic symmetrical muscular contractions

Jerky involuntary contractions of muscles

Lock-jaw

Presence of toxins in blood

Suspension of attenuated or killed disease causing bacteria, virus or rickettsia
administered for prevention of infectious diseases

Protective inoculation with a vaccine to induce immunity

Viruses are the smallest of all microbes. They are unable to exist outside the body

of the host. They are sometimes referred to as microscopic particles.

World Organisation for Animal Health (WOAH) formerly known as OIE, is an
inter-governmental organisation responsible for improving global animal health.
WOAH publishes health standards that are used by the World Trade Organisation
(WTO).

Disease transmitted from animal to humans and vice versa.
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1.2 General Appearance of Heathy and Diseased Livestock

Table 2: Parameters of healthy and diseased livestock

Parameter Healthy Diseased
1. Feed and water intake Normal Reduced or absent
2. Rumination Frequent Less frequent or stops

w

. Body condition and hair coat

Good body condition with smooth
and glossy hair coat

Emaciated with rough and dull
hair coat

4. Demeanour

Alert with head facing forward

Dull with head facing downwards

and raised or facing the side if recumbent
. Coordinated movement and Difficult slow movement or
5. Gait .
ambulates with ease recumbency
. . Dry or have profuse lacrimation
6. Eyes Bright, moist and normally open

and partially or completely closed

~

. Ears and tail movement

Ears are erect and both ears and
tail move frequently

Dropping ears and both ears and
tail move less.

Muzzle is moist and mouth is wet

Dry muzzle, mouth with

8. Mouth and Muzzle . hypersalivation and has a bad
with no odour
odour
9. Nose No discharge Discharge present

10. Dung and Urine

Dung is semi-solid. Urine is
slightly yellow

Hard or loose dung. Urine is dark
yellow, coffee coloured or pinkish




Introduction to Infectious Livestock Diseases

1.3 Aetiology and Epidemiology of infectious livestock diseases

The success of any livestock operation is closely
related to the disease level of the animals.

Losses due to disease outbreaks can be classified
as direct such as death, medication costs,

and restriction to markets or indirect due to
poor growth, low production levels, poor feed
conversion rates and downgrading of livestock
products. Disease is defined as any change in the
state of an animal or its organs that affect the
proper performance or its normal function.

How Infectious Diseases Are Spread

Common ways infectious diseases are introduced
into and spread within herds or flocks are listed
below;

I.  Introduction of diseased animals or
birds.

II.  Introduction of healthy animals or birds
that have recovered from disease but are
still carriers and can still transmit the
disease to others.

III. Contact with inanimate objects (fomites)
that are contaminated with disease
organisms (feeds, vehicles, clothing,
feeding and watering troughs).

IV. Contact with carcasses of dead animals
that have not been properly disposed.

V. Contaminated surface water, pastures or
soils.

VI. Rodents and free-flying birds.

VII. Arthropod vectors like Mosquitoes.

VIIL. Airborne organisms through aerosol
droplets especially in heavily populated
livestock areas.

General measures for prevention of infectious
diseases
L Identification and isolation of infected
and incontact animals or birds

II.  Treatment of affected animals

III.  Slaughter of animal suffering from
incurable disease

IV. Disposal of dead animals either through
burning or deep burial

V. Regular disinfection of contaminated
areas like feeding and watering troughs
and chicken houses.

VI. During outbreaks restrict movement
of infected animals into clean areas
(Quarantine and close livestock markets)

VII. Control access of infected animals to
communal pasture and watering areas.
Infected animals can be watered last and
troughs disinfected after use.

VIII. Regular use of anthelmintics and
acaricides to control ecto and
endoparasites.

IX. Ensure access to balanced nutrition

X. Develop a vaccination schedule and
ensure annual vaccination of animals
and birds before an outbreak occurs and
when animals or birds are in good body
condition.

Diseases can be classified into 5 classes or groups
based on;
A. Mode of Origin
i. Hereditary diseases- transmitted from
parents to the offspring
ii.  Congenital diseases- acquired during
intra-uterine life
iii. Acquired diseases- transmitted after
birth
B. Causative agent
i. Infectious diseases
Infectious diseases are caused by pathogenic
microscopic pathogens also known as microbes
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that include bacteria, rickettsia, viruses, protozoa
and fungi or macroscopic agents such as
helminths (worms), liver or rumen flukes, lice
and ticks.

ii. Non-infectious diseases
Non-infectious disease is caused by physical,
chemical or poisonous agents, nutritional
deficiency or disturbed metabolism.

iii. Non-specific diseases
Diseases whose cause is indeterminate or has
multiple causes.

C. Mode of spread

i. Contagious disease
Transmitted by means of direct or indirect
contact with diseases animal or birds. All
infectious diseases may or may not be contagious
but all contagious diseases are infectious.

ii. Non-contagious disease
Do not spread by means of contact for example
tick borne infections

D. Duration and severity

i. Peracute disease
Characterised by short course (less than 24
hours) and associated with severe symptoms that
are often fatal for example Anthrax.

ii. Acute disease
Characterised by sudden onset and a short
course of 2 to 14 days with severe symptoms that
may be fatal if early treatment intervention is not
given for example Haemorrhagic Septicaemia

iii. Sub-acute disease
Characterised by symptoms that are less severe
and a course of 2 to 4 weeks, for example Foot
and Mouth Disease in Bos Taurus breeds or Sub-
Acute Mastitis

iv. Chronic disease
Characterised by a course of more than 4 weeks
with signs that are not severe for example
Fascioliasis, Trypanosomiasis.

E. Geographical area of spread
i. Sporadic disease
Affects one or two animals in a herd or flock and
has no or little tendency to spread for example
Johne’s disease or Rabies

ii. Enzootic/ Endemic disease
Endemic refers to a disease that is present
in a livestock population at all times while
Enzootic refers to an outbreak of an endemic
disease among livestock populations in a
particular locality (village or ward). Example is
Haemorrhagic Septicaemia in Camels

iii. Epizootic/ Epidemic disease
Refers to a disease that affects a large population
of animals in a large area at the same time and
spreads rapidly. Examples, Sheep and Goat Pox,
Foot and Mouth disease and New castle disease.
iv. Panzootic/ Pandemic disease
Wide spread epidemic disease with world-wide
distribution such as bird flu.

Detailed description of Five disease causative
agents

L.Viruses
Viruses are the smallest of all microbes and
cannot be observed with a light microscope.
Viruses are unable to reproduce and function
outside the body of living things hence the
reason they are sometimes called microscopic
particles instead of single celled organism. Due to
their very small size they can easily be carried in
dust, water and air. Viruses exist everywhere on
earth. They are present in animals, plants, and
other living organisms. Unlike bacteria which
affect multiple livestock species most viruses are
species specific. This explains why a virus that
causes illness in sheep and goats may not affect
a cow. Viruses have a core of genetic material,
that is either DNA or RNA. The core is covered
with a capsid, a protective coat made of protein.
Around the capsid, there may be a spiky covering
known as the envelope. These spikes are proteins
that enable viruses to bind to and enter host cells.
Viruses hijack the host cell and commandeer it



to replicate virus particles. This causes the cell
to die and release viral particles that infect other
cells and the multiplication process continues
damaging the tissue whose cells have been
infected. As they multiply viruses especially
RNA have “copying errors” resulting in genetic
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Field based diagnosis of viral infections
Viruses are too small to be visualised by light
microscopy. The most common tests used in
the field to support clinical diagnosis of viral
infections are rapid tests. Rapid diagnostic tests
(RDTs) are easy-to-use tests as they provide
quick results, usually in 20 minutes or less.
Unlike most standard tests, which have to be sent
to a lab, rapid tests are done and provide results
at the point of care (POC). The use of rapid
diagnostic tests in the field can greatly enhance
disease surveillance, confirm clinical case and
facilitate rapid response activities, especially in
resource poor settings. The RDTs are mainly

Tcosahedral

Figure 1

Types of viral structures
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changes known as mutations. This is a natural
process that results in one virus having many
antigenically distinct strains. Sometimes there is
no cross-immunity among the different strains
and animals that recover from infection with a
specific strain are susceptible to the other strains.

Viruses come in different shapes as shown in the
figure below.

Complex

lateral flow cassettes based on immunoassay
chromatography technology. These tests involve
the interaction of a fixed reagent of either target
antigen or antibody that is linked to some type
of visible detector (Colour dye), that reacts with
a patient sample. An example is the Foot and
Mouth Disease simple lateral-flow assay (LFA)
based on a monoclonal antibody (MAb 70-17)
that detects FMD virus under non-laboratory
conditions. The LFA uses epithelial suspensions
from FMD lesions as the test sample.
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Figure 2
FMD Lateral rapid Test

Picture source: Bovine Foot-and-Mouth Disease NSP Antibody Rapid Test
http://www.lifebioscience.com.au/Life_bio/documents/Insertsheetof AnigenRapidFMDNSPAb.pdf

II. Bacteria

Bacteria are bigger than viruses and unlike
viruses they are free living (meaning they exist
and multiply on their own outside a host).
Bacteria are microscopic single-celled organisms
and found everywhere on Earth and are vital to
the planet's ecosystems. Bacteria are the most
abundant free-living organisms on earth the
animal and human body is full of bacteria. It is
estimated that the body has more bacterial cells
than animal/human cells. Some bacteria are
harmful while others are useful. For example, the
normal bacteria of the cow’s rumen and human
large intestine help in digestion of cellulose

and fibre respectively. Bacteria in unfavourable
environments produce resistant bodies called
spores. Spores can remain viable for many years

Cowd Sacil
(Sphere Wapsd) 110 Ahaped)
Sompeooocn) Pusdomenas

Picture source:

in soil and cause disease outbreak as is seen

in Anthrax and Black Quarter. Some bacteria
produce toxins and impair body functions by
destroying tissues for example, Clostridium
bacteria that causes Enterotoxaemia, Tetanus and
botulism. Bacteria that enter the bloodstream are
rapidly removed by white blood cells. However,
if there are too many bacteria to be removed
easily an infection develops. An infection that is
widespread throughout the bloodstream is called
sepsis. Bacteria are classified into five groups
according to their shapes: Spherical (cocci), rod
(bacilli), spiral (spirilla), comma (vibrios) or
corkscrew (spirochaetes). The bacteria occur as
single cells, in pairs, chains or clusters.

Spirochetes
Hprsl druged]
Figure 3
Common shapes of
bacteria
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Bacteria can also be classified based on the Gram
Staining properties. The two key features that
lead to the differing visualization properties

of Gram positive (+) and Gram negative

(-) bacterial species is the thickness of the
peptidoglycan layer and presence or absence of
the outer lipid membrane. The bacterial wall
structure affects the cell’s ability to retain the
crystal violet stain used in the Gram staining
procedure which can then be visualized under
a light microscope. Gram positive bacteria have
a thick peptidoglycan layer and no outer lipid
membrane while Gram negative bacteria have
a thin peptidoglycan layer and have an outer

Field Based Diagnosis of Bacterial infections

Stained smears made from lesions can yield
information that is inexpensive and quick to
diagnose. The animal health worker only needs
access to Gram stain and a light microscope.
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lipid membrane. Gram positive bacteria have a
distinctive purple appearance when observed
under a light microscope. This is due to retention
of the purple crystal violet stain in the thick
peptidoglycan layer of the cell wall. Examples

of Gram positive bacteria include Staphylococci
and Streptococci species. Gram negative bacteria
appear as pale reddish/pink colour when
observed under a light microscope. This is
because the structure of the cell wall is unable to
retain the crystal violet stain and is only coloured

by the safranin counterstain. Examples of Gram
negative bacteria include enterococci, salmonella
and pseudomonas species.

Figure 4

Gram Positive

(left) verses Gram
Negative (right) as
observed under a light
microscope

Readers should look at the reference section

at the end of this chapter to access links for
further reading on how to prepare and stain
bacterial smears. The table below highlight some
infectious diseases that can be diagnosed through
stained smears.
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Table 3: Infectious bacterial diseases diagnosed through Gram stained smears

Disease and Species
affected

Specimen to collect

Pathogen

Appearance in Gram

stained smears

Abscesses or suppurative Conditions in all livestock

species
Pus or exudate

Staphylococcus species

Gram + cocci, often in
clumps

Streptococcus species

Gram + cocci, usually in
chains

Trueperella pyogenes

Gram + rods,
pleomorphic

Corynebacterium
pseudotuberculosis

Gram + rods

Pseudomonas aeruginosa

Gram - rods

Pasteurella multocida

Gram - rods

Fusobacterium

necrophorum

Gram - long, slender,
filaments, often staining
irregularly

Strangles- Donkeys

Nasal swab with pus

Streptococcus equi

Gram + cocci, often in
chains

Dermatophilosis
(Streptothricosis) Many
animals, mainly in sheep,
cattle and donkeys

Scabs

Dermatophilus
congolensis

Gram +, filamentous and
branching with coccal
zoospores arranged two
Or more across

Clostridial
enterotoxaemia Sheep
and calves mainly

Disease and Species
affected

Scrapings from small
intestine of recently dead
animal (< 2 hours after
death)

Specimen to collect

Clostridium perfringens

Pathogen

Gram +, fat rods. Large
numbers suggestive of
enterotoxaemia

Appearance in Giemsa

stained smears

Anthrax in cattle, sheep,

Blood smear from ear

Bacillus anthracis

Purplish, square-ended
rods in short chains

goats, camels, donkeys vein surrounded by a reddish-
mauve capsule
Dermatophilosis Blue, filamentous and
(Streptothricosis) Many Seab Dermatophilus branching with coccal
cabs
animals, mainly in sheep, congolensis zoospores arranged two

cattle and donkeys

Or more across
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Figure 5
’ Gram-stained smear from the
mucosa of the small intestine
; (lamb recently dead from
enterotoxaemia):
- large Gram-positive rods of
Clostridium perfringens. (x1000)

Figure 6
Giemsa-stained smear from
ovine scab material showing
branching filaments and
zoospores of Dermatophilus
congolensis. (x1000)

Picture source:
Quinn, PJ., Carter, M.E., Markey, B. and Carter, G.R. (2013). Clinical Veterinary Microbiology. Wolf/Mosby,

London, 1994. (Textbook)
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III. Protozoa

Protozoa are microscopic single celled organisms
that are free living and found in land and water.
However, pathogenic protozoa are obligate
intracellular parasites and require to be in a host
cell to survive. Ruminants harbour large numbers
of protozoa in their fore- stomachs to help in
digestion. Most protozoa are harmless. Some
species of protozoa, however, are significant as
they cause disease in livestock. Most pathogenic
haemoprotozoan parasites are intracellular and
are found in erythrocytes (red blood cells) or
white blood cells.

Field Based Diagnosis of Haemoprotozoan
infections

A routine thin blood smear useful for assessing
erythrocyte abnormalities and for detecting the
presence of haemoprotozoan parasites. Parasites
are most likely to be detected in blood smears
during acute infection when the animal has

a fever. Once infections become chronic,
immunologic diagnostic techniques are more
sensitive. Microscopic examination of blood
smears is best achieved with Giemsa staining.
However, Wright’s stain can also be used, it
should be noted that commercial stain kits used
in many veterinary practices such as Dip Quick
Stain, Jorgensen Laboratories, Loveland, CO,
www.jorvet.com) will also stain haemoprotozoan
parasites when used as directed, but the staining
will be of poorer quality.

The following procedure can be followed when
Giemsa stain is being used.

Giemsa Stain procedure

Figure 7

Thin blood smear preparation
for haemoprotozoan parasite
filed based diagnosis

Blood dropled

Biood film

Picture source:

Zajac, Anne M.; Conboy, Gary A. (2011). Veterinary
Clinical Parasitology. Hoboken, NJ: Wiley-Blackwell.
(Text book)

To prepare a thin blood smear, place a drop of
blood on one end of a microscope slide and draw
the blood into a thin film as shown in Figure 7
above.

1. Air-dry the blood film, protecting it from flies and other insects if it is not to be stained

2. immediately.

3. Fixin absolute methanol for 5 minutes and air-dry.
4. Dilute stock Giemsa stain 1: 20 with distilled water and flood the film (or place slide in staining

jar). Fresh stain should be prepared every 2 days.
5. Stain for 30 minutes.
6. Wash stain away gently with tap water.

7. Air-dry; parasite cytoplasm will stain blue, and nuclei will stain magenta.
8. The stained blood film can be scanned using the 40x objective of the microscope and with the oil
immersion lens for greater detail when suspected parasites are found.
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Figure 8
Tear drop shaped Babesia bigemina in a
Giemsa stained bovine blood smear

Figure 9
Giemsa stained Equine blood smear
showing Tetrad and small ring
(Black arrow) forms of Babesia equi
N (left picture) and Babesia caballi

» & : - joined pair form (right picture
» »
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o - . "‘ ’. "A.' Y
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Picture source:

Zajac, Anne M.; Conboy, Gary A. (2011). Veterinary
Clinical Parasitology. Hoboken, NJ: Wiley-Blackwell
(Textbooks)
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> -
o Figure 10
o ® Giemsa stained bovine blood smear

o showing Theileria parva RBC forms

. (Piroplasms)

Giemsa stained bovine lymph node
aspirate smear showing Theileria parva
Schizont forms (Koch's Blue Bodies-
KBBs) in the lymphocyte cytoplasm.

Figure 12

Giemsa stained bovine blood smear
showing Trypanosome brucei with
prominent undulating membrane (U)
and sub terminally located kinetoplast

X)

Picture source:
Zajac, Anne M.; Conboy, Gary A. (2011). Veterinary Clinical Parasitology. Hoboken, NJ: Wiley-Blackwell.
(Textbook)



IV. Fungi

The most common pathogenic fungi that cause
disease in livestock are known as dermatophytes.
Dermatophytes are a group of closely related,
septate fungi that require and use keratin for
growth. They are confined to the superficial
integument including the outer stratum corneum
of the skin, claws and hair of animals. They
infection manifests as the classical circular lesion
known as ringworm. There over 30 species

of dermatophytes, however, those affecting
animals are mainly from genera Microsporum

or Trichophyton. The Infective arthrospores

are found in soil or on infected animals they
germinate within six hours of adhering to
keratinized structures. Minor trauma of the

skin and dampness facilitate infection. The
dermatophytes are able to hydrolyse keratin thus
causing damage to the epidermis, hair shafts, hair
follicles and feathers. The nature of the lesions

is affected by the virulence of the fungus and the
immunological response of the host. Young, old
and immunosuppressed animals are susceptible
to severe infection. The inflammatory response
of the infected animal is harmful to the fungus;
this makes the dermatophyte move peripherally
towards normal skin. The result is the commonly
seen circular lesions (ringworm) of alopecia
with healing at the centre and inflammation at
the edge. The manifestations of dermatophyte
infections can vary and may be summarized as:

»  Subclinical or inapparent infections

* Classical round ringworm lesions

+  Serious generalized lesions that may

be complicated by mange mites or by

secondary bacterial infection, in particular by
Staphylococcus aureus or S. pseudintermedius

Field based diagnosis of pathogenic fungi

Hair should be plucked from the lesion and the
edge of the lesion scraped with a blunt scalpel
blade until blood begins to ooze. Plucked hair,
skin scrapings (including the scalpel blade)
and any scab material should be submitted for
microscopic examination.

Preparation of skin scrapping sample
1. Place one to two drops of 10-20% Potassium
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hydroxide (KOH) on a microscope slide and
add a small amount of the specimen to the
drop of KOH and mix well.

2. Gently pass the underside of the slide through
a low flame of a Bunsen burner /cigarette
lighter/match (do not boil or over-heat). This
is an optional step

3. Place a cover slip on top of the preparation
and press down gently and Allow to stand for
one to two hours, or even overnight. The time
required will depend on the density of the
specimen.

4. The KOH will partially digest the
proteinaceous debris.

5. Examine under phase contrast or under
the low- and high-dry objectives of a light
microscope. Microsporum and Trichophyton
species appear as chains of refractile, round
arthrospores on hairs.

V. Mites

The bodies of mites and ticks are divided into
two parts: the gnathosoma, which contains the
mouthparts on a false head (basis capituli), and
the idiosoma, which comprises the remainder of
the animal and to which the legs are attached.
After hatching from the egg, mites and ticks pass
through larval and nymphal stages before
becoming adults. Larvae of ticks and mites have
six legs; while nymphs and adults have eight legs.
Parasitic mites are usually microscopic, rarely
exceeding 1 mm in length. Female mites are
larger than males.

Field based diagnosis of parasitic mites
Diagnosis is through deep or superficial skin
scrapings. For a deep skin scraping, a dulled,
rounded scalpel blade (#10) and the area of
skin to be scraped are coated with mineral oil.
The site selected for scraping should be at the
periphery of a lesion or the predilection site
of the suspected parasite. The blade should

be scraped back and forth over the skin until
capillary bleeding is evident.

However, sample collection for the Demodex
mite which is a follicle mite, one needs to form a
skin fold by squeezing the skin between the fore
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and thumb fingers to express the mites before
the scraping is done. The debris collected on

the scalpel blade is then placed on a microscope
slide, the cover slip is then applied and the
microscope slide with the sample is examined
using the 10x microscope objective. Several
slides may need to be examined before mites are
found, especially in cases of Sarcoptic infestation.
To recover surface mites, such as Cheyletiella,

a superficial scraping that does not result in
bleeding is made with a scalpel blade coated in
mineral oil. Alternatively, a clear acetate tape can
be used to collect material. The sticky side of the
tape is pressed to the hair coat in an affected area
and then placed on a microscope slide, trapping
skin debris and mites against the slide and
allowing microscopic examination. Brushings
from the hair coat may also be examined. If
sample is to be examined by a another laboratory
for identification, they skin scrapings should be
stored in 70% alcohol.

Picture source:

Figure 13

A 40X image of a normal hair (thin arrow)
and a dermatophyte infected hair (thick
arrow). The infected hair has ectothrix
spores on the outside of the hair shaft

1 Es

Zajac, Anne M.; Conboy, Gary A. (2011). Veterinary Clinical Parasitology. Hoboken, NJ: Wiley-Blackwell.

(Textbook)

Figure 14
Sarcoptes mites are round bodied, the third
and fourth pairs of legs are short and do not
project beyond the margin of the body

Figure 15
Psoroptic mites have an oval body shape
with longer legs that project beyond the
body margins
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Figure 16

Demodex mite with the ‘cigar’ body shape
and short legs that do not project beyond
the body margin

Picture source:
Zajac, Anne M.; Conboy, Gary A. (2011). Veterinary Clinical Parasitology. Hoboken, NJ: Wiley-Blackwell.

(Textbook)
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Chapter 2:

Clinical Examination Guidelines

2.1 Purpose of Clinical Examination

Identify clinical abnormalities

Determine risk factors that resulted in the
disease

Establish cause/aetiology of the disease
Deduce what organ or system is involved

2.2 Clinical examination steps

Clinical examination proceeds through a
number of steps

AN U1 R W N

8.

. Owner’s complaint

. Signalment (age, breed, sex, colour)
. History of the animal/s affected

. History of the herd

. Observation of the environment

. Observation of the sick animal/s at a

distance

. Detailed general physical examination of the

animal
Further investigation- Laboratory

General Physical examination of animal using
a body region approach (Thermometer and
stethoscope are basic and essential diagnostic
tools to have)

- Head and neck

and the location, type of lesion present,
« Understand the pathophysiologicaL
processes occurring and
+ Gauge the severity of the disease

- Left thorax and abdomen

- Right thorax and abdomen

- Rear/ Tail end

-Rectal examination,

- External genital -udder, vagina and
Scrotum and Penis

Record after general physical examination;

« Respiratory rate and temperature

« Mucous membranes colour

« Hair/skin coat condition

« Body condition score

« Any abnormalities like lameness, lymph
node enlargement, or distension of the
abdomen or wounds. Note the location of
abnormality (the body region affected and
what side-left or right)

2.3 Techniques used to conduct a physical examination

Clinical examination proceeds through a
number of steps

1.

Palpation (touching)

2. Auscultation (listening)

3.

Percussion (tapping)

4. Manipulation (moving)
5. Ballottement (rebound).
6. Visual inspection

7. Olfactory inspection
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2.4 Normal body parameters

Resting Heart rate

Specie Range (beats per minute)
Camel 32-50
Cattle beef 40-70
Cattle dairy 48-84
Goat 70-80
Sheep 70-80
Donkey 36-52

Resting Respiratory rate

Specie Range (breaths per minute)
Camel 5-12

Cattle beef 10-30

Cattle dairy 26-50

Goat 12-24

Sheep 16-34

Donkey 12-28

Rectal Temperature

Specie Range (°C)
Camel* 34.0- 41.0
Cattle- Beef 36.7- 39.1
Cattle-Dairy 38.0-39.3
Goat 38.5-39.7
Sheep 38.3-39.9
Donkey 36.5-37.8

* A fully hydrated camel has a diurnal body temperature range of 36
to 38°C. However, a dehydrated camel temperature may fluctuate
to 34 to 41°C



Clinical Examination Guidelines

2.5 Location of palpable superficial lymphnodes of ruminant livestock
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Chapter 3:
Priority Livestock Diseases in Turkana County

3.1 Type of livestock species kept in Turkana County

Table 4: Local dialect name of livestock species

Type of livestock species Local dialect name (Singular) Local dialect name (Plural)
Camel EKAAL - Male NG’ IKAALA

AKAAL - Female Female -NGAKAALA
Cattle AITE NGAATUK
Goats AKINE NGAKINEI
Sheep AMESEK NGAMESEKIN
Large Ruminants NG’ IBAREN LUAPOLOK

(Camel, Donkeys, Cattle)

Shoats / Small ruminants NG’ IBAREN LUUCIK
Donkey ESIKIRIA NGISIKIRIA
Chicken IKUKUT-Chicks NGIKUKUI

EKOKOROIT- Cock
AKUKUT- Hen
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3.2 Turkana Community Seasonal Calendar

The Turkana seasonal calendar has two seasons in a year, the first is the wet season followed by

the dry season. Months are named according to the prevailing weather condition, environmental
conditions, socio-cultural and socio-economic activities that take place during the month. The
Turkana ‘year’ begins at the beginning of long rains; the wet and dry seasons have six months each.
The Turkana seasonal calendar has been harmonised with the Gregorian as detailed below.

Month of the Year

Local dialect name

January

LOMARUK

Origin of the name

Derived from the word AKIMARUK;, literal meaning is the
formation of clouds. This indicates that rain is imminent

and women begin to renovate huts and kraals.

February

LOCOTO

Derived from the word ‘ECOTO), literal meaning is mud,
this is the month of lots of rain, every place is muddy. Thus
restricting movement of people and livestock.

March

TITIMA

Derived from the word “AKITITIMARE’ that describes the
process of pasture germination. During this month there is
plenty of grass for livestock. Herders graze the animals close
to the homestead.

April

ELE-EL

Derived from the word ‘AKIELAR’ meaning to spread or to
blossom. This is the month when wild fruits ripen and are
ready for harvest.

Month of the Year

Local dialect name

Origin of the name

May

LOSUBAN

Derived from the word “AKISUB” that means to make, do or
make. This is the month of festivities and ritual celebrations.

June

LOTIAK

Derived from the word AKITIAK’ meaning to divide or
separate. This is the month that marks the end of the wet
season and beginning of dry season. All festivities end, grass
to dry up, livestock begin to migrate to look for better pasture.

July

LOLONG'U

Derived from the word ALONG'U’ meaning an arid or dry
land. This is the month where people and livestock experience
a lot of heat, vegetation has completely dried up, and most
livestock and are in constant movement in search of pasture
and water.

August

LOPOO

Derived from the word AKIPORE’ meaning to cook. During
this month people draw blood from animals to drink or cook,
they also gather and cook wild fruits and berries (NG’ IBEYO,
EDAPAL an EDUNG).
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Month of the Year Local dialect name Origin of the name

September LORARA Derived from the word ARARAUN’ or ARARAAR’ meaning
to shed, drop or fall something. This is the when trees

begin to shed leaves (ABSCISSION) due to hot and dry
weather. It is the month of extreme hardship where people
use hooked sticks (ESEGER) to shake acacia trees to get dry
leaves(NGATUR) and dry seeds (NGITIT) for their livestock.

October LOMUK Derived from the word AKIMUK’ that means to cover. This
is the month when the sky is covered with scattered clouds,
sometimes short rains are experienced.

November LOKWANG Derived from the word ‘EKWANG’ meaning white/bright, this
is the month of sun and wind.
December LODUNG'E Derived from the word ADUDUNG'TAR’ meaning fall down

completely. This month marks the fall of end of dry season

and beginning of the wet season.

To allow for data collection on the seasonal occurrence of diseases it was agreed that the calendar year
be divided into 4 seasons as shown in table 6 below. Due to the changing climate the seasons do not
have calendar months assigned to them rather they focus on prevailing weather condition.

Table 6: Turkana Community Seasonal Calendar

Turkana name ‘ AIT / NAIT ‘ AKIPORO ‘ AKAMU ‘ AKICHERES*

Conventional name | Short Dry with Long rains Long Dry Light rain (Showers)

grass

*This season is also called ERUPE which is the grass that sprouts after light showers that occur in December. The grass

sustains the livestock through the short dry season before the long rains.
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3.3 Local dialect name for presenting clinical

symptoms in livestock

Table 7: Local dialect name of presenting clinical signs associated

with priority livestock diseases

Conventional name

Turkana name

Conventional name

Turkana name

Sudden death ANG’EDAR
Haemorrhages of ARENG’IKIN
internal organs ANG'IBORO AKOK

Haemorrhagic

carcass

ARENG’IKIN AKIRING

Rough hair coat AKIWO ANGAJUL /
APUKIARIT ANGAJUL

Elephant like skin LOTOME

Nodular skin lesions | ENAARU

Pox like skin lesions | ETUNE

Coughing AWALA

Foul smelling AREMOR NAKAUROK

watery diarrhoea

(FOUL SMELL-ABOSIS)

Scratching on

AKOO / AKIRIGA/

General nasal NG ISURUMA

discharge

Nasal discharge NG ISURUMA

-Mucoid NAIBULONIT

Nasal discharge- ALELERE ANG’ ISURUMA

Watery

Yellow ocular NGAKADOMELA

discharge NANYANGAYEK

Watery ocular ALELERE ANGAKIYO

discharge

Green nasal NG’ ISURUMA

discharge LUPUSIEK

Yellow nasal NGI'SURUMA

discharge LUNYANGAYEK

Laboured AKIYANGA NA

breathing or AKUNUWA

dyspnoea

Fast breathing AKIYANGAYANGA

Enlarged lymph ABUORE ANGARUREI

nodes / LONGARUREI /
ABUORE ANGA'RUREI

Fever ARIRARE AKWAAN/
ARIRAUN

Brisket oedema AKIWALWAL AUKIT

Emaciation/ AKIJIWAKIN /

Wasting AKIJUIKIN

Alopecia ACHUDAR ANGAJUL
/ LOIR

Pruritus/Itchiness AKIPIYA / AKOO

and scratching

objects ANG’ INGARE

Wart like lip NGI'BWORUOK/
lesions NG IBUORUOK
Necrotic oral NGAJEMEI AKITUK
lesions

Jaundice LONYANG’

of Mucous

Membranes

Icterus/ Jaundiced | ANYANGANUT
carcass (meat) AKIRING

Diarrhoea AKIREM / AREMOR
Aggressive ADEDENG'U
behaviour AKONYANUT
Biting everything

Persistent passing | AWORE

of gas

Distended ATEBUSUS
abdomen

Stiff muscles ETEREGEGE
Unsteady gait AKIRANGARANGA
Staggering AKITEROTERO
Blood oozing from ALELERE ANGAKOT
body orifices ANAKITUK

-Mouth ALOKUMES

-Nose NGAKI

-Ears ANABOR

-Anus NGAKOT

Blood that does not | NAPENYIDIKETE

clot
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Turkana name

Conventional name

Turkana name

Pale mucous AKWANG’TAR

membranes ANGAKONYEN /
AKWANG’IS
ANGAKONYEN /
AKWANG' UUN
ANGAKONYEN

Lethargy AKILOIKIN /
NGILOE

Hard dry faeces ANG’'ONG’ONG
ANGACIN/KORIANG

Enlarged gall bladder ABUORE APID

Foul smell from the ABOSIS AKITUK

mouth

Mouth lesions- wound | NGAJEMEI AKITUK

Foot lesions-wound NGAJEMEI AKEJU

Bottle jaw/ LOBOLIBOLIO

submandibular

oedema

Adhesions of lungs to | ATAPAKINA

ribcage ANG’TUKOI
NAMARAN

High fever ARIRARE AKWAAN

Shade seeking AKISAK ETOLIM

behaviour

Gelatinous ERAKIRAK

subcutaneous fat

Red urine NGAKUL

Brown urine NAARENGAK
NGAKUL
NAANG'ORA

Foul smell - interdigital | ABOSIS

space (Foul smell) ANGANG’ICHETA
ANG IMOLOKONY
(ABOSIS)

State of a sick animal - EKITOWO

described as a depressed

or dull animal

Limping AKICHODO

Lameness ANG'UOL

Change of behaviour AKILOKONYIKIN
EPITE

Hypersalivation AJEELEL

Difficulty in swallowing ' AGOGONGU
AKILIKOR

Bloating AKUUKIN

Difficulty in passing AKIDING ANGACIN

stool (Tenesmus)

Difficulty in passing | AKIKID ANGAKUL

urine

Lock jaw AGOGONGU
AKITUK ANGAAR

Wound AJEME

Reluctance to move AWOUN AROTOKIN

Flared nostrils APUKOR
ANG’IKUMES

Convulsions AKIRIDANAKIN

Lack of rigor mortis AMAMAU
ETEREGEGE NE
ETONIA

Rapid decomposition | AKIBOS ATIPEIL

Recumbency ARABAN

BQ LOKICHUMA/

Swelling of muscles LOKICHUM-sharp

Crepitation (crackling | pain

sounds) ABUORE AKIRING
AKALOKIDING
AKIWAIWA
AKIRING
AKALOKIDING

Clots in milk NG ING'OLE

Blood in milk ANAKILE
NGAAKOT
ANAKILE

Water around the NGAKIPI ALOTAU

heart

CNS sign-Circling AKIRIM

CNS sign- Peddling AKIPETAPETA

CNS sign- Excessive | ARUORE LOKIJON/

bleating CNS sign- LOKOJOKON

Excessive bleating

Cyst in the brain/ NG’IKAPESPES LU

spinal cord ANGADAM

Abortion AKIYEC
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Table 8: Local dialect name of presenting clinical signs associated with priority chicken diseases

Conventional name

Conventional name

Turkana name

Turkana name

Swollen foot ABUORE

Scaly legs ANG'IMOLOKONY
ANGARABAB
ANGAKEJEN

Greenish diarrhoea | EREMONU LOPUS

High Mortality ALALAU AKITU
ANG’IKIENY

Wattle or Comb AKWANG’IAR

paleness ANG’ITELTEL

Pruritus/Itching AKIPIA

Tracheal rales AKIRURUMARE

Snoring EPOROTO
AKING’'ORARE

Head swelling

AKILILING'TAR AKOU

gasping ANGAMIANAR
Ruffled feathers APUKIARIT
ANGAKOPIR
Drooping wings ACHAKUNA
ANGABEBEN
Drooping head AKIJURORE AKOU
Severe depression | EKITOWO
Paralysis ALILIMIYOR
ANGAKEJEN
Laying of AKITETERE
misshapen eggs/ NGABEYEI ANA
immature eggs EKUWOM
Nasal discharge ALAKAKIN
NGISURUMA

Presence of worms
in faeces

AYAKAU ANG’IPELEI
NACIN

Pox like skin ETUNE ANG’IKUKUI
lesions

Lose of sight AMUDUKANUT
Blood stained NGAKOT ANACIN

faeces

3.4 Local dialect name for endo and ectoparasites

affecting livestock

Table 9: Local dialect name of common ectoparasites affecting livestock

Turkana name

Type of Ectoparasite

Mites ASASA

Fleas NG’ IKADESDES
Ticks EMADANG’
Lice ELACHIT

EDIIT / ECHUT
NGIPELEI / NG’'IRITAN

Tsetse fly (Glossina species)

Helminths
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3.5 Community knowledge and perception on livestock disease

control strategies

During focus group discussion with livestock
keepers, the community was asked to explain
what control strategies they used to prevent the
priority disease in their herds. They remarked
that there were no control measures used as
the diseases were endemic and most did not
know the cause (aetiological agent) hence,
they could not prevent them. Further probing
allowed the livestock keepers to realise some
strategies used during disease outbreaks were
actually control measures. It was noted the
livestock keepers relied on strategies that are in
line with the recommended animal husbandry
practices to prevent disease spread during

outbreaks. The community were aware of mass
vaccination and treatment initiatives conducted
by the government. They however, noted that
the initiatives always arrived late when most
animals were sick or during drought periods
when animals were nutritionally compromised.
They requested the county government to offer
vaccination services when they animals are in
good body condition and roads are passable
(not muddy as seen in March after long rains).
Best vaccination time is between the months of
November to January (after the short rains).

Table 10: Control strategies used by livestock keepers to prevent priority livestock diseases in Turkana county

Control Strategy

Turkana name

Migration out of an area with disease outbreak or offending AKIWOT

vector (Ticks or Tsetse flies)

Migration to new area that is disease/ vector free ARAMAKIN / AWESIT
Isolate or separate sick animals/birds ATIAKTIAK / ACHADAKIN
Avoidance of known disease/vector hot spot areas ACHADAKIN

Proper carcass disposal

AKINUK- (Burying)
AKINOM- (Burning)

Access to salt water or salty mineral rocky/spring areas / salty

water baths

AKITAMAT NGAKIPI NA
AMAKAT

Provide water regularly especially in faecal impaction in donkeys = AKITAMAT NGAKIPI JITK

Restrict water especially for HS in camels

AKITORON NG'TKAALA

Burning of pasture to control ticks

AKICHUNY NG’ INYAA
KIRATAKINERE NG IMADANY

Burning of livestock dung/droppings

AKINOM NGASIKE

Good hygienic practice- like regular clearing of dung/droppings = APIAR NGANOKIN

from boma/chicken house

Construction of new boma/chicken house AIYATAKIN/ AKIDUK
NG’ IDORIN

Bath calves with camel urine that has been stored for one week AKILAT NG'ITAK

to control ticks ANGACHOTO
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Table 10: Control strategies used by livestock keepers to prevent priority livestock diseases in Turkana county

Control Strategy Turkana name
Topical application of pounded seeds from the tree EDUNG EDUNG- crushed seeds topical
(Boscia coriacea) for tick control application

Raising chicken house to prevent ectoparasite infestation and AKIKEUN AKAI ANGIKUKUI
predation

To keep birds healthy regularly put in water plants perceived to = ECHUCHUKAR (Aloe
have medicinal value like sap/latex from Aloe and Emus species = Turkanensis)

Chicken- ectoparasite control Dust birds ash - epuru

Prayer for divine intervention to protect livestock EMURON

Regular use of acaricides ADIP / ADIP NA NG IGURAI

Regular use of anthelmintics NAOSIN / EDAWA LOA
ANG’IPELEI / EDAWA LOA
LOPELEI

Vaccination that needs to be timely (preventive) not when ECHANJO

outbreaks are occurring
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Cattle Diseases

Table 11: Priority cattle diseases ranked in order of importance by livestock keepers in Turkana county

Conventional name

Turkana name

Contagious Bovine Pleuropneumonia (CBPP)

LOUKOI / LOUKOI ANGATUK

Trypanosomiasis LOKIPI / EKALICH

Foot rot EBAIBAI / EKICHODONU
Babesiosis LONYANG / LORENG’EKUL
Mange LOTOME / EKOIKOI /LOIR
Anaplasmosis LOPID / APID / LONYANG

Lumpy Skin Disease (LSD)

LOMERI / EDEKE LOMERI

East Coast Fever (ECF) LOKIT

Foot and Mouth Disease (FMD) LOJAA / EDEKE AKITUK KA NGAKEJEN
Mastitis LOEKETA

Black Quarter (BQ) LOKICHUMA

Anthrax (see Annex 2: Zoonotic diseases) ENOMOKERE

Heartwater AMIL

Helminthiasis NG’IRITAN / NG’ IPELEI

Haemorrhagic septicaemia (HS) LOOKOT

Bovine Ephemeral Fever (BEF) EYALA

Table 12: Medicinal plants and traditional practices used by livestock keepers to manage priority cattle diseases in Turkana County

Medicinal plant botanical name

Turkana name for medicinal

Target Cattle Disease

plant and traditional practice

Aloe Turkanensis- sap collected from
succulent leaves and given as an oral drench

ECHUCHUKA CBPP, HS, Helminthiasis,

Euphorbia kalisina or uhligiana- the spines/
thorns are removed and the succulent leaves
pounded and soaked in cold water and
given as an oral drench

EMUS CBPP

Azadirachta indica- Neem tree leaves are
boiled or soaked in water and given as an
oral drench when cool

MWARUBAINI CBPP

Cadaba rotundifolia- leaves are pounded
and soaked in cold water and given as an
oral drench. Leaves can also be burnt to

chase away biting flies

EPUU CBPP

LSD
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Table 12: Medicinal plants and traditional practices used by livestock keepers to manage priority cattle diseases in Turkana County

Medicinal plant botanical name

Turkana name for medicinal

Target Cattle Disease

plant and traditional practice

Cissus quadrangularis - succulent part of
the plant is pounded and mixed with cold
water and given as an oral drench

EGIS

CBPP
LSD

Traditional practice

Turkana name

Target Disease

Hot iron or stone cauterization of affected

AKIMAD EMACHAR KORI

Anaplasmosis, CBPP

body part AMORU LSD, BQ and HS
Jugular bleeding AKIGUM NGAKOT HS, Trypanosomiasis
Take animals to salty water springs to drink = EDOOT Trypanosomiasis

the water

*Text in red highlights practices that go against animal welfare principles

Table 13: Veterinary Medicinal Products (VMPs) used by livestock keepers to treat priority cattle diseases in Turkana county

Type of Veterinary | Active ingredient

Medicinal Product
(VMP)

Turkana name

Target disease

Oxytetracycline Edawa lomung’ Anplasmosis, CBPP, HS, LSD
Adamycin® Edawa Aloukoi
Tylosin Edawa la ng’iukoi Anplasmosis, CBPP, HS, LSD
Antibiotic
Procaine Penicillin G and | Edawa lokakoun lo akwaan | Anplasmosis, CBPP, HS,
Dihydrostreptomycin LSD, Anthrax
(Penstrep®)
Antiprotozoal Homidium Chloride Edawa loareng’an Trypanosomiasis, Babesiosis
(Novidium®) (Red tablet) HS, Heart water
Ivermectin Edawa alotome / Edawa Trypanosomiasis, CBPP,
Antiparasitic / lokirion / LSD, FMD
Anthelmintic Edawa lomoo
Albendazole Naosin Helminthiasis
Edawa lo ang’ipeelei
Acaricide Amitraz Adip na ng’igurai Heart water, Babesiosis and
Synthetic Pyrethroids Adip Anaplasmosis
(Ectopor®)
Organophosphate

* The drug of choice used by livestock keepers to treat the diseases in red do not have any therapeutic efficacy on

the causative microbes. The extra label use of drugs promotes antimicrobial resistance
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Viral Diseases

Cattle Diseases

4.1 Foot and Mouth Disease (FMD) - LOJAA / EDEKE

AKITUK KA NG’AKEJEN

Definition

« Highly contagious viral disease of cattle,
swine, sheep, goats and other cloven-hoofed
ruminants.

« Characterised by sudden lameness,
hypersalivation and appearance of blister-like
sores on the tongue, muzzle and between the
hooves.

Distribution (Epidemiology)

« The most important viral diseases of livestock
in the world.

« FMD is endemic in Africa, Middle East, Asia
and in a few countries in South America.

« North America and Western European
countries have eradicated the disease and are
currently free of FMD without vaccination.

« Cloven-hoofed wildlife, Bactrian camels and
new world camelids are susceptible to FMD.

« The African buffalo is the main reservoir host
for FMD virus.

« Based on WOAH estimates, FMD’s morbidity
rate can be as high as 100% in susceptible
populations. Mortality is low in adult animals
(1-5%), but higher in young calves and lambs
(20%) due to myocardium lesions.

« In Turkana county, livestock keepers in the
year 2022 estimated that FMD has an apparent
annual morbidity rate of 2%, mortality rate of
1% and case fatality rate of 50%.

Causative agent/ Aetiology

« Foot-and-mouth disease virus (FMDV) is a
small, enveloped and single-stranded RNA
virus. RNA viruses are prone to mutation
errors during replication.

« FMDV belongs to the family Picornaviridae
and genus Aphthovirus. The family includes
human rhinovirus that causes common cold
and poliovirus that causes polio.

« FMDV occurs as seven major distinct
serotypes: A, O, C, Southern African
Territories (SAT) 1, SAT 2, SAT 3, and Asia 1.

« Each serotype has multiple subtypes with
varying antigenicity and degrees of virulence,
especially within the A and O types.

« There is no cross-immunity between
serotypes-this means that immunity to one
type does not confer protection against the
others.

« FMDYV can persist in contaminated fodder and
the environment for up to 1 month, depending
on the temperature and pH conditions.

o The virus survives in milk and milk products
during regular pasteurisation, but is
inactivated by ultra-high-temperature (UHT)
pasteurisation.

« Quickly inactivated by conditions that have a
pH of more than 6.0.

Transmission

Source of infection

« Virus is shed by incubating animals before
clinical signs begin.

« Aerosol droplets, saliva, faeces, urine, milk
and semen have high infective dose of virus.

o The virus is also found in meat and meat by-
products that have a pH of below 6.0.

« Carrier, recovered or vaccinated animals can
harbour the virus in the oropharynx for more
than 28 days. Carrier state in cattle varies from
15-50%.
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Modes of Transmission

« Direct contact between infected and
susceptible animals through Inhalation of
infectious aerosol droplets- FMDV is small
and airborne, especially in temperate zones
(virus can be carries by wind up to 60 kms
overland and 300 kms by sea)

« Indirect contact with contaminated inanimate
objects fomites.

« Ingestion of contaminated milk (by calves)

« Artificial insemination with contaminated
semen

« Humans can harbour FMDV in their
respiratory tract for 24-48 hours and can
transmit it to cattle.

Pathophysiology

« Primary site of replication of FMD virus is the
mucosa of the pharynx. The virus then enters
the lymphatic system and is spread throughout
the body where it replicates in the epithelium
of the mouth, muzzle, teats and feet.

« The replication in the epithelium causes
vesicles to form that after rupture after 48
hours.

« Once the vesicles rupture the healing process
begins.

« Carrier animals can harbour the virus for n
more than 4 years in cattle, 9 months in sheep,
and over 5 years in the African buffalo.

« The African buffalo is the main maintenance
host for FMD SAT serotypes.

Affected age group
« All age groups and all breeds of cattle are
susceptible.

Clinical signs

« Incubation period is variable and depends on
the host, environment, route of exposure, and
virus strain. The average incubation period for
sheep and goats is 3-8 days and 2-14 days for
cattle.

« Animals develop a high fever of 40° to 41° C.

» Animals make a smacking sound with their
mouth and exhibit hypersalivation. The saliva

hangs in form of rope-like strings.

« Animals careful chew the feed and or often
seen grinding their teeth due to stomatitis.

« Mouth lesions appear as vesicles that are 1 to 2
cm in diameter. The vesicles are found on the
buccal mucosa, dental pad and tongue.

« Vesicles are thin walled and easily rupture after
24 hours releasing fluid.

« The rupture leaves a raw painful surface that
heals in 1 week.

« Vesicular feet lesions also appear in the
interdigital space, heel of the claws and on
the coronet band. The vesicle rupture causing
severe lameness and recumbency.

«+ Secondary bacterial infection interferes with
healing especially of foot lesions.

« Mastitis due to vesicles on the teats may also
occur.

« Calves under 3 months may suffer heavy
mortality due to myocardial damage. Death
in calves may occur even when there are no
vesicular lesions in the mouth or feet.

« Recovery is often seen after 8 to 15 days.

FMD Complications

« The animal can develop serious bacterial
infection of lesions especially if animal is kept
in a muddy dung filled environment.

+ Animals may develop hoof deformation.

« FMD caused mastitis can cause permanent
impairment of milk production, abortion and
permanent loss of weight.

« An unusual symptom in cattle is linked to
endocrine damage and is characterised by
a chronic syndrome of dyspnoea, anaemia,
overgrowth of hair, and lack of heat tolerance.
Affected cattle are described as “hairy panters.”

Post-mortem lesions

« Necrosis of heart muscle (tiger heart), usually
only in young acutely infected animals.

o Ulcerative lesions on tongue, palate, gums,
pillars of the rumen and feet.

Season of occurrence
« FMD outbreaks occur in any season due to
introduction of sick animals, presence of naive



(not immune) animals. In pastoralist settings
shared pasture and water are a key driver of
FMD outbreaks.

« In Turkana county, FMD is endemic, however
outbreaks mainly occur during the long dry
season AKAMU.

Diagnosis

Field based diagnosis

« FMD Point of Care Rapid Diagnosis test kit
that is available in Kenya.

« Clinical signs can be used to make a field
based presumptive diagnosis. Animal health
workers should age lesions as this is an
important aspect of outbreak investigation
that determines what control intervention
measures will be adopted.

Laboratory diagnosis

« Laboratory confirmation is essential for
diagnosis of FMD and should be performed
in specialized laboratories that meet WOAH
requirements for Containing Group 4
pathogens.

« In Kenya, all samples are sent to the WOAH
FMD reference laboratory located in
Embakasi, Nairobi county.

« Samples to be taken should include- vesicular
epithelium or fluid. At least 1 g of epithelium
should be placed in a phosphate-buffered
saline (PBS) transport medium or glycerol.

« Samples should be refrigerated or transported
on ice.

« If vesicles are not present, oropharyngeal
fluid can be collected via probang cup or

Indication

Active ingredient
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pharyngeal swab.

+ Clotted and unclotted blood should be
collected with red topped and purple topped
EDTA tubes respectively.

« Laboratory tests to be conducted include —
RT- PCR for antigen serotype or ELISA for
antibody level analysis. ELISA antibody serum
tests are not useful in areas with vaccinated
animals that are experiencing new FMD
outbreaks.

Differential Diagnosis (DDx)
+ Clinically indistinguishable from vesicular
stomatitis

Other differential diagnosis:

« Bovine viral diarrhoea and Mucosal disease
« Infectious bovine rhinotracheitis

« Bluetongue

« Bovine mammillitis

« Malignant catarrhal fever

Treatment

« Viral diseases have no treatment.

« Supportive treatment with broad spectrum
antibiotics to manage secondary bacterial
infections - observe drug label instructions for
dosage and delivery route.

Dosage* and Route**

Oxytetracycline Long acting

20- 30% antibiotic

Broad spectrum bacteriostatic

1 mL per 10 kg BWT deep IM.

Phenyl butazone
pyretic

Anti-inflammatory Analgesic Anti-

Adult Cattle: 10 mL IV or IM
Calf: 6-10 mL IV or IM

Multivitamin Boost immunity

Adult Cattle: 20-30 mL IM or SC
Calves: 5-10 mL IM or SC

* mL- Milliliter, body weight-BWT, kg- kilograms, through the mouth (PO), Intramuscular (IM), Intravenous (IV) and

Subcutaneous (SQ or SC)

NB: Treatment suggestion is a guideline always read drug manufacturer’s insert and label dosage
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Prevention/control

FMDYV is quickly inactivated by pH ranges

of 6.0 and 9.0. Disinfectant products that
achieve this pH range include; sodium
hydroxide (2%), sodium carbonate (4%), citric
acid (0.2%), acetic acid (2%) and sodium
hypochlorite (3%). These products should be
used to disinfect contaminated areas;
Humans exposed to herds with FMD can
harbour the virus in their respiratory tract for
24-48 hours and should be prevented from
coming into contact with livestock for 1 week.
Isolate sick animals and impose movement
quarantine in affected areas

Use vaccines after receiving laboratory results
of the circulating serotype. KEVEVAPI has
two types of vaccines the Purified oil based
FOTIVAX® vaccine that requires one annual
vaccination. The second vaccine called
FOTIVAX™ requires 2 or 4 annual boosters to
be effective.

Livestock keepers should be advised not to
purchase new animals during FMD outbreak

(they should wait 6 months after the outbreak).

Zoonotic potential

Yes

FMD is not readily transmissible to humans
and is not a public heal