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INTRODUCTION  

EHS 401 Meat Inspection, Abattoir/Slaughter Slab Management is a two-credit unit course. 

Meat inspection is commonly defined as the sanitary control of slaughter animals and meat, 

with the aim of providing safe and wholesome meat for human consumption. The 

responsibility for achieving this lies primarily with the relevant public health authorities who 

are represented by veterinarians and meat inspectors at the abattoir or slaughter slab stage. 

These experts and some others working at different levels of livestock derived foods value 

chainare interested in regulating the products production processes in order to ensure that 

such products are not compromiseddue to poor industry practices. 

 

The oldest recordsof meat inspection are the food laws or edicts of the ancient Egyptians. The 

Mosaic Lawalso identified which animals were suitable (ruminant and domestic fowls) and 

unsuitable (camel, rabbit, pork etc). These food laws found for instance in Leviticus 11 and 

Deuteronomy 14 that forbid the consumption of pork and many other types of meat are still 

strictly adhered to by the Jews. Islamic food regulation even in modern terms are similar to 

the Egyptians and Mosaic food laws. Quran 5 forbids the faithful to eat that which had died 

of itself, blood, pain strangled, flesh of animals torn by wild beast and pork. These 

regulations point to an early recognition of meat as a possible source of disease to man. 

Indeed, several Greek and Roman writers including Aristotle, Hippocrates and Virgile noted 

the similarities between the disease of man and animals. 

 

In more modern time, especially in the USA, meat inspection was carried out in rudimentary 

manner prior to the passage of the meat inspection act of 1906. As a rule, the local butchers 

were prominent members of the community and usually scrutinized all slaughtered animals in 

an attempt to eliminate disease bearing ones. However, because of the general lack of training 

and expertise in detecting disease condition, unwholesome meat was inevitably processed and 

passed for human consumption. As human population increased and the transportation system 

developed, livestock and industries expanded from a local to a national enterprise in many 

countries of the world. More animals were thus being slaughtered and processed by few large 

slaughter houses and fewer animals by the local butchers with the concentration of livestock 

marketing and slaughtering at central locations.This generated the need for improved 

sanitation and better inspection procedures in order to safeguard the consumers from 

unwholesome meat and meat products. 

 

Veterinarians were specifically mentioned for the first time in meat control regulation in 

Germany in 1761. However, when large epidemics of trichinosis occurred in Germany in 

1860s, no active veterinary meat inspection occurred. This epidemic however gave rise to not 

only the spread of an animal disease public health importance in slaughter houses but also 

resulted in the establishment of veterinary meat inspection services in that country. In the 

light of current knowledge, the basic purpose of meat hygiene is to avert spoilage and prevent 

meat borne infections by reducing to a minimum microbial loads particularly, pathogenic 

microorganisms. However, in many developing countries such as Nigeria, and in particular in 

rural abattoirs/ slaughter slabs, meat inspection remains a neglected or poorly approached 

issue due to lack of trained personnel, resources and guidelines to assess the sanitary status of 
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carcasses, meat and organs from slaughter animals. Development and adoption of integrated 

meat inspection system, where information from the farm level is included, has been 

suggested for abattoir services improvement. 

 

Above all, it is important to note that in countries where livestock derived foods inspection is 

prioritized,the citizens are better protected from the disease hazards arising from the 

consumption of such products and this contributes to food security and public health. This 

course focuses on meat inspection activities that will ensure protection from health 

hazardsarising from the processing, handling and consumption of livestock derived foods. 

 

WHAT YOU WILL LEARN IN THIS COURSE  

This course deals with an aspect of food quality assurance that applies to everyday life and 

living in the society.  The issues at stake are therefore of interest to all individuals in the 

society. The information delivered in the course is of great importance to not only public 

health experts and students but also to consumers who would apply it in their daily dealings 

with various livestock derived foods. Its contents are not abstract but practical and depicts 

actual scenarios in a particular segment of the food industry. Indeed, there is no food item 

that does not constitute some form of health hazards to its consumers as well as processors. 

The knowledge gained may therefore be applied to the quality control and assurances of 

safety of other food items. There is the need for the student to approach the course content 

with an open mind and an expectation to learn something new that could be applied in oneôs 

daily life. The knowledge gained could also be applied in the establishment of a meat or other 

livestock derived food processing enterprises. In the same vein, the knowledge and skill 

gained from this course would empower the student to discharge his/her functions as a food 

safety personnel and as a member of the public health team.  

 

COURSE AIM 

The overall aim of this course is to transfer functional knowledge, develop positive attitudes 

and horn-intheskillsyou need to effectively function in the team that ensures the delivery of 

wholesome meat products to the consumers. 

 

COURSE OBJECTIVES 

It is expected that at the end of this course, students should be able to: 

¶ Understand the basic anatomy and physiology of food animals such as ruminants, pig 

and poultry 

¶ Describe important slaughter animal diseases, especially zoonoses  

¶ Know the agencies involved in meat inspection, slaughter management and food 

animal husbandry and management 

¶ Describe the principles of good practice in an abattoir 

¶ Describe the standard regulations and guidelines for abattoir planning, construction 

and management 

¶ Understand the requirements and needs for animal husbandry  

¶ Apply the principles of risk assessment to meat inspection and slaughter management 
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¶ Carry out actual meat inspection at the abattoir 

¶ Identify abattoir practices and legislations that determine hygienic and quality meat 

production 

¶ Perform, recognize and describe the regulatory procedures and hygienic practices 

involved in food animal slaughter    

 

Working through this Course 

The organization of this course takes cognizance of the fact that this might be the first time 

the student is being exposed to this specialized area. The subject is therefore simplified and 

aided with many illustrations to enable the student understand the important concept and 

terminologies in the course. Efforts have been made to avoid unnecessary details, especially 

those meant for veterinary professionals who have been grounded in veterinary clinical 

sciences in order to confusion the students. The distinct contents of the course would help 

deliver the knowledge and skills needed by the student to function effectively either in 

individual tasks or as a member of a public health teamduring meat inspection and abattoir 

management activities.  

 

Although the course has been designed to support independent study, attending tutorial 

sessions and participating in the practical activities included in this course will greatly 

enhance understanding of concepts discussed, as it will avail the student the opportunity to 

seek clarifications on poorly understood sections. Studying the course resources and 

attending tutorial sessions and practical aretherefore vital to enhancing not only 

studentôsgrade but also their understanding and usability of the knowledge garnered from the 

course.  

 

COURSE MATERIALS  

The course materials are as listed below: 

¶ The Study Guide 

¶ Study Units 

¶ Reference / Further Reading 

¶ Assignments 

¶ Presentation Schedule 
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STUDY UNITS 

The study units in this course are outlined below: 

 

MODULE 1  ANATOMY,  PHYSIOLOGY AND DISEASES OF FOOD ANIMALS  

Unit 1 Anatomy and products from food animals 

Unit 2 Diseases of food animals 

Unit 3 Food animalsô husbandry and welfare  

 

Module 2 PRINCIPLES OF ABATTOIR PRACTICE    

Unit  1 Abattoir planning, construction and management 

Unit  2 Sanitation in the abattoir 

Unit 3 Quality and Safety control systems 

 

Module 3 MEAT INSPECTION AT THE ABATTOIR  

Unit  1 Meat hygiene and quality control  

Unit 2 Ante mortem inspection, slaughtering and dressing methods 

Unit 3 Post mortem inspection methods and procedures 

 

There are activities related to the lecture in each unit which will helpyour progress and 

comprehension of the unit. You are required to work on these exercises together with the 

TMAs to enable you achieve the objectives of each unit. 

 

ASSIGNMENT FILE  

There are two types of assessments in this course. First are the Tutor-Marked Assessments 

(TMAs); second is the written examination. Insolving the questions in the assignments, you 

are expected to apply theinformation, knowledge and experience acquired during the course. 

Theassignments must be submitted to your facilitator for formal assessmentin accordance 

with prescribed deadlines stated in the assignment file. 

 

The work you submit to your facilitator for assessment accounts for 30percent of your total 

course mark. At the end of the course, you will berequired to sit for a final examination of 1½ 

hours duration at your study center. This final examination will account for 70 % of your 

total course mark. 

PRESENTATION SCHEDULE  

There is a time-table prepared for the early and timely completion and submissions of your 

TMAs as well as attending the tutorial classes. You are required to submit all your 

assignments by the stipulated time and date. Avoid falling behind the schedule time. 

 

ASSESSMENT 

There are three aspects to the assessment of this course. The first one is the self-assessment 

exercises. The second is the tutor marked assignments and the third is the written 

examination or the examination to be taken at the end of the course. Do the exercises or 

activities in the unit by applying the information and knowledge you acquired during the 

course. The tutor-marked assignments must be submitted to your facilitator for formal 
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assessment in accordance with the deadlines stated in the presentation schedule and the 

assignment file.The work submitted to your tutor for assessment will count for 30% ofyour 

total course work. At the end of this course, you have to sit for afinal or end of course 

examination of about a three-hour duration which 

will count for 70% of your total course mark. 

 

TUTOR-MARKED ASSIGNMENTS  

This is the continuous assessment component of this course and itaccounts for 30% of the 

total score. You will be given four (4) TMAs byyour facilitator to answer. Three of which 

must be answered before youare allowed to sit for the end of course examination. 

These answered assignments be returned to your facilitator. Youôreexpected to complete the 

assignments by using the information andmaterial in your readings references and study 

units. Reading andresearching into your references will give you a wider via point and 

giveyou a deeper understanding of the subject. 

 

1. Make sure that each assignment reaches your facilitator on or beforethe deadline given in 

the presentation schedule and assignment file. Iffor any reason you are not able to complete 

your assignment, make sureyou contact your facilitator before the assignment is due to 

discuss thepossibility of an extension. Request for extension will not be grantedafter the due 

date unless there in exceptional circumstances. 

 

2. Make sure you revise the whole course content before sitting or theexamination. The self-

assessment activities and TMAs will be useful forthis purposes and if you have any comment 

please do before theexamination. The end of course examination covers information from 

allparts of the course. 

 

COURSE MARKING SCHEME  

Assignments Marks 

Assignments 1 - 4 Four assignments, best three marks 

of the four count at 10% each = 30% of 

course marks 

End of course examination 70% of overall course marks 

Total 100% of course materials 
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Table 2: Course Organization 

Unit  Title of Work  Weeks  

Activity  

Assessment  

(End of Unit) 

 Course Guide Week  

1 Anatomy and products from food animals Week 1 Assignment 1 

2 Diseases of food animals Week 2 Assignment 2 

3 Food animalsô husbandry and welfare Week 3 Assignment 3 

4 Abattoir planning, construction and management Week 4 Assignment 4 

5 Sanitation in the abattoir Week 5 Assignment 5 

6 Quality and Safety control systems Week 6 Assignment 6 

7 Meat hygiene and quality control  Week 7 Assignment 7 

8 Ante mortem inspection, slaughtering and dressing 

methods 

Week 8 Assignment 8 

9 Post mortem inspection methods and procedures Week 9 Assignment 9 

 

HOW TO GET THE M OST OUT OF THIS COURSE 

In distance learning, the study units replace the university lecturer. This is one of the huge 

advantages of distance learning mode; you can read and work through specially designed 

study materials at your own pace and at a time and place that suit you best. Think of it as 

reading from the teacher, the study guide tells you what to read, when to read and the relevant 

texts to consult. You are provided exercises at appropriate points, just as a lecturer might give 

you an in-class exercise.  

 

Each of the study units follows a common format. The first item is an introduction to the 

subject matter of the unit and how a particular unit is integrated with the other units and the 

course as a whole. Next to this is a set of learning objectives. These learning objectives are 

meant to guide your studies. The moment a unit is finished, you must go back and check 

whether you have achieved the objectives. If this is made a habit, then you will significantly 

improve your chances of passing the course. 

 

The main body of the units also guides you through the requiredreadings from other sources. 

This will usually be either from a set bookor from other sources. 

 

Self-assessment exercises are provided throughout the unit, to aidpersonal studies and 

answers are provided at the end of the unit.Working through these self-tests will help you to 

achieve the objectivesof the unit and also prepare you for tutor marked assignments 

andexaminations. You should attempt each self-test as you encounter them 

in the units. 

 

The following are practical strategies for working through thiscourse 

1. Read the Course Guide thoroughly. 

 

2. Organize a study schedule. Refer to the course overview for moredetails. Note the time you 

are expected to spend on each unit and howthe assignment relates to the units. Important 
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details, e.g. details of yourtutorials and the date of the first day of the semester are available. 

Youneed to gather together all this information in one place such as adiary, a wall chart 

calendar or an organizer. Whatever method youchoose, you should decide on and write in 

your own dates for workingon each unit. 

 

3. Once you have created your own study schedule, do everything youcan to stick to it. The 

major reason that students fail is that they getbehind with their course works. If you get into 

difficulties with yourschedule, please let your tutor know before it is too late for help. 

 

4. Turn to Unit 1 and read the introduction and the objectives for theunit. 

 

5. Assemble the study materials. Information about what you need for aunit is given in the 

table of contents at the beginning of each unit. Youwill almost always need both the study 

unit you are working on and oneof the materials recommended for further readings, on your 

desk at thesame time. 

 

6. Work through the unit, the content of the unit itself has been arrangedto provide a sequence 

for you to follow. As you work through the unit,you will be encouraged to read from your set 

books. 

 

7. Keep in mind that you will learn a lot by doing all your assignmentscarefully. They have 

been designed to help you meet the objectives ofthe course and will help you pass the 

examination. 

 

8. Review the objectives of each study unit to confirm that you haveachieved them. If you are 

not certain about any of the objectives, reviewthe study material and consult your tutor. 

 

9. When you are confident that you have achieved a unitôs objectives,you can start on the 

next unit. Proceed unit by unit through the courseand try to pace your study so that you can 

keep yourself on schedule. 

 

10. When you have submitted an assignment to your tutor for marking,do not wait for its 

return before starting on the next unit. Keep to yourschedule. When the assignment is 

returned, pay particular attention toyour tutorôs comments, both on the tutor-marked 

assignment form andalso that written on the assignment. Consult you tutor as soon as 

possible if you have any questions or problems. 

 

11. After completing the last unit, review the course and prepareyourself for the final 

examination. Check that you have achieved theunit objectives (listed at the beginning of each 

unit) and the courseobjectives (listed in this course guide). 

 

FACILITATORS/TUTORS AND TUTORIALS  
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Sixteen (16) hours are provided for tutorials for this course. You will benotified of the dates, 

times and location for these tutorial classes. Assoon as you are allocated a tutorial group, the 

name and phone numberof your facilitator will be given to you. 

 

These are the duties of your facilitator: He or she will mark andcomment on your assignment. 

He will monitor your progress andprovide any necessary assistance you need. He or she will 

mark yourTMAs and return to you as soon as possible. You are expected to mailyour tutored 

assignment to your facilitator at least two days before the 

schedule date. 

Do not delay to contact your facilitator by telephone or e-mail fornecessary assistance if you 

do not understand any part of the study in thecourse material. You have difficulty with the 

self-assessment activities.You have a problem or question with an assignment or with the 

gradingof the assignment. 

 

It is important and necessary you acted the tutorial classes because this is the only chance to 

have face to face content with your facilitator and to ask questions which will be answered 

instantly. It is also period where you can say any problem encountered in the course of your 

study. 

 

FINAL EXAMINATION AND GRADING  

The final examination for EHS 401: Meat Inspection, Abattoir/Slaughter Slab Management 

will be of 1½ hours duration. This accounts for70 % of the total course grade. The 

examination will consist of questionswhich reflect the practice, exercises and the tutor-

marked assignmentsyou have already attempted in the past. Note that all areas of the 

coursewill be assessed. To revise the entire course, you must start from the firstunit to the 

twelfth unit in order to get prepared for the examination. Itmay be useful to go over your 

TMAs and probably discuss with yourcourse mates or group if need be. This will make you 

to be moreprepared, since the examination covers information from all aspects ofthe course. 

 

SUMMARY  

This course has been designed to help you function effectively in the public health team 

charged with the responsibility of ensuring that apparently healthy, physiologically normal 

animals are slaughtered for human consumption and that abnormal animals are separated and 

dealt with accordingly. You will also learn how to ensure that meat from animals is free from 

disease, wholesome and of no risk to human health. The course is therefore designed to 

impact functional knowledge of meat inspection, abattoir/slaughter slab management to you. 

We wish you success in this course and hope that you will translate the knowledge gained to 

solutionsto relevant public health problems.  

 

Review Questions 

Define meat inspection? 

On which authorities do the responsibilities for meat inspection lie primarily? 

Outline the historical evolution of modern meat inspection practice   

Why is meat inspection still relatively neglected in many developing countries? 
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1.0 INTRODUCTION  

This unit on anatomy and physiology of food animals tells you about the different types of 

animals used by humans as food and the different types of products made from them. The 

word animals includes all species in the biological kingdomAnimalia. For example, insects, 

fish, and cattle are animals. You will be introduced to the anatomy (structures) and 

physiology (functions) of the different parts and organs of the domesticated food animals 

which are also generally called livestock. 

 

2.0 OBJECTIVES 

By the end of this unit, you will be able to: 

¶ Know the different animals use as food 

¶ Understandthe basic anatomy and physiology of livestock and chicken 

¶ Understand the animal products made from livestock and chicken 

 

3.0 MAIN CONTENT  

 

3.1 Food Animals and their Products 

Billions of animals are slaughtered or killed for food every year for food. Some of these 

animals have been domesticatedand raised in captivity for consumption and other purposes, 

while others are obtained from the wild and water bodies. The following list of animals 

(mammals and non-mammals) and probably more consumed as food are given below.  

 

1. Mammals 

https://en.wikipedia.org/wiki/Kingdom_(biology)
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Bovines:American bison, carabao, cattle, water buffalo, domesticated yak, springbok, greater 

kudu; gemsbok, impalaetc 

Camelids:Alpaca, llama and camel 

Canids:Dog, Kurǭ (extinct), Poi dog (extinct), Nureongi, Xoloitzcuintle, fox etc 

Caprae(goats):Domestic goat, antelope, duiker etc 

Deer (Cervidae): Moose (rarely tamed), reindeer, red deer, fallow deer and elk 

Felidae: Domestic cat 

Equines:Donkey, horse, zebra etc 

Lagomorphs:Rabbit, hare 

Marsupials:Kangaroo 

Oves (sheep):Domestic sheep 

Rodents:Guinea pig, edible dormouse, coypu (nutria), capybara, rats (cane rate, African giant 

rat etc) 

Suidae(swine): Domestic pig, warthog 

 

2. Non-mammals 

Amphibians: Frogs 

Birds:Chicken, domestic duck, domestic goose, domestic turkey, domesticated quail, 

domestic pigeon, guinea fowl, ostrich, emuetc 

Fish:Carp, catfish, flounder, trout, salmon, striped bass, sturgeon, tilapia, sardine etc 

Insects:Chapulines, maguey worm, mopane worm, silkworm, locust, grasshopper, palm grub, 

crickets, termites, caterpillars, cockroaches etc 

Crustaceans:Crayfish, crab, lobster, shrimp, prawnsetc 

Mollusks:Oysters, mussels, land snails, abaloneetc 

Reptiles:Alligator, crocodile, turtles, snakes, lizards etc 

 

On a global scale, the top ten animals slaughtered for food and other products are marine 

animals (fish, shrimps etc), chicken, ducks, pigs, rabbits, turkey, sheep, goats and cattle. 

Among these, cattle sheep, goat and pig represent the livestock animals and with poultry, 

especially chickens, turkey and ducks form important part of animal agriculture throughout 

the world. In Nigeria, the veterinary public health decree of 1992 identified the following as 

food animals;cattle, sheep, goat, carmel, fish, rabbits, poultry, etc. People depend on animal 

production and processing for their livelihood, for food (particularly high-quality protein), 

and for leather and wool. Meat vary from a country to country depending on the respective 

meat culture, regulations or legislations.  

 

According to the Food and Agriculture Organization (FAO), the average per person 

consumption of animal products in the world is meat (based on carcass weight), 84 lb (38 kg) 

per year; milk, 101 lb (46 kg) per year; eggs, 18 lb (8 kg) per year; and fish, 44 lb (20 kg) per 

year. Consumption of meat in the developed countries is higher, with meat consumption 

(based on carcass weight) being over 264 lb per capita per year, and much lower in Sub-

Saharan Africa, where it is frequently lower than 22 lb per capita per year. The top three 

countries for meat production are the United States, Peopleôs Republic of China, and Brazil. 
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https://en.wikipedia.org/wiki/Alligator_meat
https://en.wikipedia.org/wiki/Crocodile_farming
https://en.wikipedia.org/wiki/Turtle_farming
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Generally, people like animal products, regardless of where they live in the world. Not only 

have the number of people increased, but also as the global economy has grown, people have 

had much greater ability to afford to buy food and, particularly, animal products. There is a 

strong correlation between per capita income (per capita gross domestic product) in a country 

and the consumption of meat, milk, and eggs. Again, there are good nutritional reasons to eat 

animal products, including high quality protein, with optimal or close-to-optimal amino acid 

balance; iron; zinc; calcium; and vitamins such as niacin and vitamin B12. 

 

An animal product is any material derived from the body of an animal. Examples are fat, 

flesh, blood, milk, eggs, and other lesser known products. Animal by-products, as defined by 

the USDA, are products harvested or manufactured from livestock other than muscle meat.  

 

3.2 Introduction to Anatomy and Physiology Livestock and Chicken 

 

The term anatomy has come to refer to the science that deals with the form and structure of 

all organisms. Literally, the word means to cut apart. In contrast to anatomy, which deals 

primarily with structure, physiology is the study of the integrated functions of the body and 

the functions of all its parts (systems, organs, tissues, cells, and cell components), including 

biophysical and biochemical processes. Figures 1 to 10 show the pictures of the major 

livestock and chicken and their annotated external anatomies. 

 

 

 

 

 

 

 

 

 

Fig. 1: A cattle showing the characteristic hump (Bosindicus)super. Courtesy of the  

USDA 
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Fig. 2: External anatomy of cattle showing musculature. (Source: Delmar/Cengage Learning) 

 

 
Fig. 3: Yorkshire pig. (Courtesy of Mapes livestock photos). 

 

 
Fig. 4: External anatomy of pig (Source: Delmar/Cengage Learning) 
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Fig. 5: Balami ram. (Source: Akinbobola, 2019) 

 

 
Fig: 6: Eternal anatomy of sheep. (Source: Delmar/Cengage Learning) 
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Fig. 7: West African Dwarf goats. (Source: Achonwa 2017). 

 
Fig: 8: External anatomy of goat (Source: American Dairy Goat Association, NC) 
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Fig. 9: Adult white leghorn rooster (Source: USDA) 

 

 
Fig. 10: External anatomy of male chicken (Source: Delmar/Cengage Learning) 

 

Major Organ Systems 

Major organ systems include the gastrointestinal tract (gut), cardiovascular system, 

respiratory organs, muscle, skeleton, adipose tissue, nervous system and brain, and endocrine 

organs. 

 

GI Tract (Digestion and absorption): It is important to understand the structure and 

functioning of the GI tract or gut of domestic animals because without it, nutrients will be 

neither digested nor absorbed. Both the overall size of the gut and its organs varies with 

whether the animal is herbivorous (large gut) or carnivorous (small gut), with omnivores 

between the other categories. The relative importance of fermentation varies with species, 

with it being essential in ruminants and other plant-eating species. Fermentation also occurs 

in the hindgut, and this is particularly important in horses and rabbits. 

 

The structure of the GI tract: The GI tract (or gut) has the same overall structure with a 

multilayer structure. The layers are the following from inside (lumen) to outside: epithelium, 

glandular, circular and longitudinal muscle, and external connective tissue layer. There is the 

same basic pattern for the organs within the GI tract across species: 

1. The mouth (with teeth except in birds). Here, food is chewed, and saliva from the salivary 

glands is added. The latter lubricates the ingesta by addition of water and mucus, and the 

presence of the enzyme, amylase starts digestion of starch. 

2. The esophagus links the mouth with the stomach and, therefore, carries ingesta to the 

stomach. There is an outgrowth of the esophagus in many birds called the crop. It is relatively 

small (<10% of the gut), with lactic acid being a major product of fermentation of the ingesta 

stored there. 

3. The stomach is the site of the muscular mixing (and grinding in some species) of the 

ingesta. There is the addition of gastric secretions (or juices) containing hydrochloric acid and 
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pepsinogen. This is converted into the active enzyme, pepsin by the acid conditions. Pepsin 

starts protein digestion. The rumen is a four-chambered structure formed within the stomach. 

The avian stomach has two parts: the gizzard that grinds ingesta and the proventriculus where 

gastric secretions are added. 

4. The small intestine is made up of three parts, from front (anterior) to back (posterior): 

duodenum, jejunum, and ileum. It is 30% of the gut, and the site of carbohydrates, protein, 

and fat digestion and absorption of products, together with vitamins and minerals. Digestion 

occurs at the anterior end, and absorption increases along the small intestine. Digestive 

enzymes are added to the ingesta. These are produced by the glands in the small intestine and 

pancreas. The proteases, such as trypsin and chymotrypsin, digest proteins.Structures of GI 

tract of different animals are shown in figure 11, while that of chicken is shown in figure 12. 

 

The functions of the gut are as follows 

1. Digest the food, first by mechanical grinding of the food and then breakingdown complex 

chemical compounds to simple chemicals by enzymes. 

2. Absorb nutrients, including water. 

3. Protect against pathogenic organisms. 

4. Ferment the feed to provide nutrients. 

5. Move ingesta through the GI tract. 
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Fig 11: Structure of GI tract of different animals 
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Fig. 12: Structure of GT tract of domestic chicken 

 

Cardiovascular system: The cardiovascular system is made up of three elements: 

1. The four-chambered heart. This consists of the right atrium, right ventricle, left atrium, and 

left ventricle. The right atrium pumps blood to the right ventricle, and this in turn pumps the 

blood through the lungs to oxygenate the blood. The left atrium pumps blood to the left 

ventricle, which in turn pumps blood around the body.  

2. The blood vessels, which are arteries taking blood from the heart, veins bringing blood 

back to the heart, and capillaries bringing nutrients, oxygen, and hormones to cells, removing 

wastes from cells, and connecting arteries and veins. 

3. The blood made up of plasma, which is the watery component containing minerals, 

nutrients, and proteins such as antibodies and the clotting proteins, and the formed elements, 

including the red blood cells, which are responsible for transportation of oxygen and carbon 

dioxide; white blood cells, which are responsible for immune defense and platelets, which are 

responsible for blood clotting. The composition of blood is illustrated in figure 13. 

 

Respiratory organs: There are both similarities and major differences between the respiratory 

system of mammals and birds. There is a trachea bringing air into the lungs and providing an 
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exit for the air and there are two lungs where gaseous exchange occurs, that is, hemoglobin in 

the blood becomes oxygenated, and carbon dioxide is lost; carbon dioxide is transported in 

the blood as bicarbonate. In mammals, air is moved in and out of the lungs by contractions of 

the diaphragmand the intercostal muscles between the ribs. In birds, there is neither a 

diaphragm nor ribs. Instead, air is moved by the abdominal and other muscles through the 

lungs into air sacs. These are blind-ending sacs in the abdominal cavity and in bones. Not 

only are they essential for respiration, but they also reduce the weight of birds, facilitating 

flight. 

 

 
Fig. 13: Schematic diagram of the circulatory system of domestic animals.Arteries leadfrom 

the heart to organs and carry oxygenated blood (red), except from the heart to the lungs. 

Veins carry blood back to the heart. The blood is deoxygenated, except from the lungs 

(Source,Scanes 2011). 

 

Musculoskeletal system: There are three types of muscle: 

1. Skeletal or striated muscle, which are under voluntary control and used for meat. 

2. Smooth muscle, which are found around the intestines, uterus, and blood vessels, and are 

under autonomic or involuntary control 

3. Cardiac muscle, which contract rhythmically and spontaneously, but are synchronized to 

contract at the same time by the cardiac pacemaker or sinoatrial node. The rate and strength 

of contraction of heart muscles are influenced by the autonomic nervous system. 
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With the exception of their water content, muscles are predominantly protein. There are three 

types of protein in muscle:  

a. Myofibrillar proteins, which are intimately involved in muscle contraction;  

b. Sarcoplasmic proteins, which are soluble proteins;  

c. Stromal proteins, which make up the extracellular matrix that holds the muscle together.  

 

Muscle is composed of cells or fibers, which are sometimes several inches in length. These 

fibers are arranged in parallel. There are multiple nuclei (up to 100) per cell. The overall 

structure of muscle is summarized in Figure 14. 

 

 

 
Fig 14: Structure of muscle. (Source: Delmar/Cengage Learning) 

 

Å Muscle is composed of multinucleated cells or fibers. 

Å Muscle fibers are composed of myofibrils. 

Å Myofibrils are composed of a series of sarcomeres along their length. 

Å Sarcomeres are composed of the contractile elements of muscle: actin andmyosin. Myosin 

molecules slide across the myofilaments made of actin. 

 

Skeleton 

There are two principal types of tissue in the skeleton: cartilage (at joints) and bone. The 

bone contains bone cells (osteoblasts, osteoclasts, and osteocytes) together with a collagen 

matrix with calcium phosphate deposited. There are two types of bone tissue: compact or 

cortical bone, and trabecular or spongy bone in the interior of some bones. In the embryo, 

bones of the skeleton are initially composed of cartilage. Later, bone tissue takes over. 

Growth of the long bones is at the epiphyseal plates or cartilage plates. At puberty, these 

plates fuse so that growth does not continue. The anatomy of the skeleton is illustrated in 

Figure 15. 
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Fig.15: Skeleton of horse(Source: Delmar/Cengage Learning). 
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The skeleton has the following functions; 

Å A framework for the body 

Å Points of attachment for muscles and, therefore, allowing movement 

Å Protection of vital organs, for example, the cranium around the brain, and ribs around the 

heart and lungs 

Å Storage of calcium and phosphorus if there are needs for these that are not met from the 

diet. 

 

Adipose tissue: Although people usually think of body fat as a ñbad thing,ò it is essential to 

the survival of an animal or person. There are two types of adipose tissue:  

a. White adipose tissue, which is the common adipose tissue 

b. Brown adipose tissue, which is found at the time of birth and responsible for the 

production of heat. 

 

The function of white adipose cells is to store energy as triglyceride. To store energy, the 

adipose tissue will either take up fatty acids from the blood or synthesize them from glucose. 

The fatty acid is then combined with glycerolðin fact, glycerol-3-phosphate that is produced 

from glucoseðto form triglyceride. Three fatty acids plus plusglycerol-3-phosphate equals 

triglyceride. At times of inadequate nutrition, the triglyceride is broken down in a manner 

similar to digestion to form fatty acids that the body can use as an energy source and glycerol 

that can be converted back into glucose in the liver. 

 

Adipose tissue is found in three anatomic locations: 

1. Subcutaneous, which is under the skin 

2. Intermuscular and intramuscular, which are responsible for the marbling in meat 

3. Abdominal, which is around the intestines in the abdominal cavity and around the kidneys 

The largest cellular organelle in an adipose cell is a fat vacuole filled with triglyceride. The 

major chemical constituent of adipose cells is triglyceride. 

 

Nervous system and brain: The nervous system is divided into three functionally distinct 

systems:  

a. The central nervous system, including the brain and spinal cord  

b. The peripheral nervous system 

c. The autonomic nervous system, where there is little conscious control of such functions as 

reflex responses, breathing, gut function, temperature control, feeding control, and 

reproduction.  

 

The nervous system is essential for many life processes, including motion or movement 

(voluntary and reflex), ensuring homeostasis (constant conditions in the body), and playing 

vital roles in both reproduction and growth. 

 

Endocrine organs: Hormones are chemical messengers that work closely with the autonomic 

nervous system to maintain homeostasis and control key functions such as metabolism, 

growth, reproduction, and lactation. Hormones are produced by endocrine glands or tissues. 
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The major endocrine tissues are the following: 

Å Hypothalamus  

Å Pituitary gland  

Å Thyroid glands producing thyroxine 

Å Adrenal glands composed of the medulla (Chromaffin cells), producing epinephrine and 

norepinephrine at times of fight or flight, and the cortex, producing cortisol (corticosterone in 

birds) to combat stress and aldosterone to increase sodium retention. 

Å Islets of Langerhans in the pancreas (also known as the endocrine pancreas) 

Å A or-cells producing glucagon (increases blood glucose) 

Å B or -cells producing insulin (decreases blood glucose) 

Å Gonads producing estrogens and progesterone (females) and testosterone (males) 

Å Gut 

Å Liver producing insulin-like growth factor 1 and converting thyroxine to its active form, 

triiodothyronine 

Å Adipose tissue producing a hormone, leptin, that reduces food intake  

Å Pineal gland producing melatonin that affects seasonal breeding and sleep patterns  

 

The hypothalamo-pituitary-endocrine organ axis is summarized in Figure 16.The hormone 

from the target endocrine gland exerts a negative feedback on the hypothalamus and/or 

pituitary gland and thereby suppresses, respectively, the release of hormone. Examples of this 

system are the following: 

1. Hypothalamo-pituitary adrenocorticotropic hormone stimulates the adrenal cortex to 

produce cortisol release. 

2. Hypothalamo-pituitary thyroid-stimulating hormone stimulates thyroid release of 

thyroxine. 

3. Hypothalamo-pituitary growth hormone (GH) increases production of (insulin-like growth 

factor 1) (growth axis) 

4. Hypothalamo-pituitary luteinizing hormone stimulates ovary/corpus luteum (progesterone 

axis). 

5. Hypothalamo-pituitary luteinizing hormone stimulates testis/Leydig cells (testosterone 

axis). 
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Fig. 16: schematic representation of hypothalamic control of anterior pituitary 

 

The advantages of the hypothalamo-pituitary-endocrine organ axis are that a small amount of 

a hypothalamic-releasing hormone can lead to a very large change, and there are multiple 

points of control. This is analogous to why we need both a brake and accelerator in a car. 

 

Reproductive organs: In both males and females, the primary reproductive organs are the 

gonads, thatis, the ovaries in females and testes in males. There must also be accessory 

organsthat allow the spermatozoa and ova to meet and to provide the environment 

necessaryfor the development of the conceptus. In addition, there are behaviors thatlead to 

mating and that increase the chances of the mating leading to a successfulnext generation. 

Male reproductive organs:The reproductive systems of mammals show strong similarities. 

The bull, boar,and rooster reproductive systems are shown in Figures 17 and18 respectively. 

The testes are the primary reproductive organs, with spermatozoa producedin very large 

numbers in the seminiferous tubules. In addition, thetestes have specific cells in the 

interstitium between the seminiferous tubules, numbers of spermatozoa together with 

secretions from the accessory glands,namely, the epididymis, ampulla (not present in pigs), 

seminal vesicles (very 

large in pigs), the prostate gland, and bulbourethral (or Cowperôs gland). The secretions 

protect the spermatozoa. The reproductive ducts arethe vas deferens, including two, with one 

from each testis/epididymis, and the urethra. 
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Fig. 17:  Male reproductive tract of bull and cock(Source: Delmar/Cengage Learning) 

 

Poultry have testes within the body cavity but lack a penis, epididymis, andaccessory organs 

such as prostate, Cowperôs glands, and seminal vesicles. Chicken semen has low 

concentrations of nutrients. Afterejaculation, some of the spermatozoa are stored in glands in 

the vaginal wall.  

 

Female reproductive organ:The reproductive system of the female functions to produce ova; 

to provide sitesfor insemination, fertilization, and embryonic/fetal development; to give a 

routefrom the site of insemination to that of fertilization; to produce female sex hormonesand 

the overlapping group of hormones associated with maintenance ofpregnancy; and to cause 

parturition or birth. The female reproductive systemsof the cow and hen are summarized in 

figures 18. 

 
Fig. 18: Female reproductive tract of cow and hen (Source: Delmar/Cengage Learning) 

In poultry, there is a single ovary and reproductive tract, known confusinglyas the oviduct. 

The left ovary and left oviduct develop, whereas theright ovary and oviduct regress. In the 

mature hen, the ovary is large with largeyellow or yolk-filled follicles with the largest, the F1 
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follicle, up to 1 in (2.5 cm)in diameter. There are also small yellow and even smaller white 

follicles togetherwith post- ovulatory follicle(s). There is no CL because poultry do not 

become 

pregnant. During follicular development, the ovum takes up yolk precursors thatare 

synthesized by the liver under estrogen stimulation. The oviduct is made upof five regions, 

infundibulum, magnum, isthmus, uterus and vagina (Figure 18). 

 

Ovulation occurs about 45 minutes after oviposition of the previous egg, leavingtime for the 

spermatozoa to migrate to the infundibulum. The oviduct completesits development during 

sexual maturation, largely under the influence of the ovarianhormone estradiol. Poultry can 

be molted by a variety of techniques, includingchanges in day length and diet. This results in 

the ovary and oviduct undergoingregression. After molting, the ovary and oviduct regenerate, 

and subsequent eggproduction is much higher than before the molt. 

 

3.3 Animal Products from Livestock and Chicken 

An animal product is any material derived from the body of an animal. Examples are fat, 

flesh, blood, milk, eggs, and lesser known products, such as isinglass and rennet. Animal by-

products, as defined by the USDA, are products harvested or manufactured from livestock 

other than muscle meat. In the EU, animal by-products (ABPs) are defined somewhat more 

broadly, as materials from animals that people do not consume. Thus, chicken eggs for 

human consumption are considered by-products in the US but not France; whereas eggs 

destined for animal feed are classified as animal by-products in both countries. This does not 

in itself reflect on the condition, safety, or "wholesomeness" of the product.  

 

Animal by-products are carcasses and parts of carcasses from slaughterhouses, animal 

shelters, zoos and products of animal origin not intended for human consumption, including 

catering wastes. These products may go through a process known as "rendering" to be made 

into human and non-human foodstuffs, fats, and other material that can be sold to make 

commercial products such as cosmetics, paint, cleaners, polishes, glue, soap and ink. The sale 

of animal by-products allows the meat industry to compete economically with industries 

selling sources of vegetable protein.  

 

Animal products have both positive and negative effects on the consumer. It is well 

established that animal products are a very important part of the human diet. Animal products 

provide an excellent source of protein, and both vitamins and minerals. Some of the 

important nutrients in animal products are the following: 

Å Protein, which when digested, provides an excellent balance of essential amino acids for 

growth, muscles, and replacing lost cells. 

Å Vitamins, particularly vitamin B12, which is only found naturally in animal products, and 

vitamins A and D in milk. 

Å Vitamins in eggs such as choline (125 mg per egg), B vitamins, folate (essential for 

development), and lutein, which is important to functioning of the eye and particularly the 

macula. 

Å Key minerals: 

https://en.wikipedia.org/wiki/Animal
https://en.wikipedia.org/wiki/Isinglass
https://en.wikipedia.org/wiki/Rennet
https://en.wikipedia.org/wiki/Carrion
https://en.wikipedia.org/wiki/Rendering_(animals)
https://en.wikipedia.org/wiki/Meat_industry
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o Calcium, which is essential for bone development and potassium, lowering 

blood pressure; it is available from milk and dairy products. 

o Iron essential for hemoglobin, oxygen transportation, and, therefore, red blood 

cell formation together with mortar skill development; it is available from 

meat.  

o Zinc is a critical cofactor, with meat and eggs as excellent sources. 

o Copper is another critical cofactor, with meat as an excellent source. 

o Iodine is essential for thyroid hormone products and, therefore, normal 

metabolism, growth, and mental development, and is available from seafood. 

 

Milk provides an excellent source of calcium. For instance, in the UnitedStates, women 

consume 64% of their calcium intake from milk and dairy products.Despite this, many 

women in the United States are not consuming the dailyrequirement of calcium as established 

by the National Academy of Science. There are also issues of iron deficiency. The Centers 

for Disease Control estimates the following levels of iron deficiency in the United States: 5% 

of American children,16% of adolescent girls, 2% of men, and 12% of women. 

 

Animal products from cattle may be considered as functional foods because theycontain 

conjugated linoleic acid (CLA). This component has health- promoting effects. Moreover, 

consumption of fish and fish oils provides an excellent sourceof two of the essential fatty 

acids. 

Animal products also contain saturated fat. The federal Food and Drug Administration(FDA) 

has concluded that saturated fat increases the blood concentration oflow-density lipoprotein 

(LDL), which is the so-called bad cholesterol, and, therefore,elevates the risk of coronary 

heart disease. The major negative aspect of virtuallyany food is that when consumed in 

excess, it leads to obesity and consequentadverse effects of longevity and overall health. 

 

Location of high- and low-value wholesale cuts of beef are shown in figure 19. Figure 20 

shows the retail cuts of a chicken.Lamb carcasses are graded according to USDA standards 

from top to bottom as prime, choice, good, and utility, while the wholesale cuts of lamb are 

shown in Figure 21.  

 

 

 
Fig. 18: Locations of wholesale cuts of beef (Source: Delmar/Cengage Learning) 
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Fig. 20: Retail cuts of chicken (Source: TomoJesencnik, 2010) 

 
Fig. 21: Whole sale cut of lamb (Source: Delmar/Cengage Learning) 

 

Slaughterhouse waste 

Slaughterhouse waste is defined as animal body parts cut off in the preparation of carcasses 

for use as food. This waste can come from several sources, including slaughterhouses, 

restaurants, stores and farms. In the Nigeria and many African countries, what is usually 

classified as slaughter house waste elsewhere are consumed, with the exception of 

condemned meat.  

 

Animal by-product in pet food 

The leftover pieces that comes from the process of stripping meat from animals tends to get 

used for different purposes. One of them is to put these parts into pet food. Many large, well-

known pet food brands use animal by-products as protein sources in their recipes. This can 

include animal feet, livers, lungs, heads, spleens, etc. 

 

https://en.wikipedia.org/wiki/Slaughterhouse
https://en.wikipedia.org/wiki/Restaurant
https://en.wikipedia.org/wiki/Farm
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Edible animal products  

¶ Blood, especially in the form of blood sausage 

¶ Bone, including bone char, bone meal, etc. 

¶ Broths and stocks are often created with animal fat, bone, and connective tissue 

¶ Carmine also known as cochineal (food dye) 

¶ Caviar 

¶ Casein (found in milk and cheese) 

¶ Civet oil (food flavoring additive) 

¶ Dairy products (e.g., milk, cheese, yogurt, etc.) 

¶ Eggs and Egg products (e.g., mayonnaise, eggnog, custard, etc.) 

¶ Escargot Pearls 

¶ Gelatin 

¶ Hard Roe (as food is used as a raw or cooked ingredient in various dishes) 

¶ Honey 

¶ Honeydew (secretion) 

¶ Isinglass (used in clarification of beer and wine) 

¶ Insects (some edible insects are consumed whole or made into a powder, like cricket 

flour. The flours are then used to make products like insect fitness bars or burger 

patties.) 

¶ L-cysteine from human hair and pig bristles (used in the production of biscuits and 

bread) 

¶ Lard 

¶ Kopi luwak&Black Ivory Coffee 

¶ Meat (which includes fish, shellfish, sauces made from them, and poultry in addition 

to livestock, game, and "exotic dishes" made from amphibians or reptiles) 

¶ Offal 

¶ Rennet (commonly used in the production of cheese) 

¶ Shellac 

¶ Soft Roe also known as ñWhite Roeò (is commonly fried, used as an ingredient in a 

larger dish, or used as a condiment in some European and Asian countries) 

¶ Swiftlet's nest (made of saliva) 

¶ Whey (found in cheese and added to many other products) 

 

Non-food animal products 

¶ Animal fiber 

¶ Ambergris 

¶ Beeswax 

¶ Blood and some blood substitutes (blood used for transfusions is always human in 

origin, though some blood substitutes are made from animal sources. Many diagnostic 

laboratory tests use animal or human sourced reagents) 

¶ Casein (used in plastics, clothing, cosmetics, adhesives and paint) 

¶ Castoreum (secretion of the beaver used in perfumes and possibly in food flavoring) 

¶ Coral rock 

¶ Donkey milk 

https://en.wikipedia.org/wiki/Taboo_food_and_drink#Blood
https://en.wikipedia.org/wiki/Blood_sausage
https://en.wikipedia.org/wiki/Bone
https://en.wikipedia.org/wiki/Bone_char
https://en.wikipedia.org/wiki/Bone_meal
https://en.wikipedia.org/wiki/Broth
https://en.wikipedia.org/wiki/Stock_(food)
https://en.wikipedia.org/wiki/Carmine
https://en.wikipedia.org/wiki/Cochineal
https://en.wikipedia.org/wiki/Caviar
https://en.wikipedia.org/wiki/Casein
https://en.wikipedia.org/wiki/Civet
https://en.wikipedia.org/wiki/Dairy_product
https://en.wikipedia.org/wiki/Milk
https://en.wikipedia.org/wiki/Cheese
https://en.wikipedia.org/wiki/Yogurt
https://en.wikipedia.org/wiki/Egg_(food)
https://en.wikipedia.org/wiki/Mayonnaise
https://en.wikipedia.org/wiki/Eggnog
https://en.wikipedia.org/wiki/Custard
https://en.wikipedia.org/wiki/Snail_caviar
https://en.wikipedia.org/wiki/Gelatin
https://en.wikipedia.org/wiki/Roe
https://en.wikipedia.org/wiki/Honey
https://en.wikipedia.org/wiki/Honeydew_(secretion)
https://en.wikipedia.org/wiki/Isinglass
https://en.wikipedia.org/wiki/Clarification_(wine)
https://en.wikipedia.org/wiki/Insects_as_food
https://en.wikipedia.org/wiki/Cricket_flour
https://en.wikipedia.org/wiki/Cricket_flour
https://en.wikipedia.org/wiki/L-cysteine
https://en.wikipedia.org/wiki/Human_hair
https://en.wikipedia.org/wiki/Pork
https://en.wikipedia.org/wiki/Biscuit
https://en.wikipedia.org/wiki/Bread
https://en.wikipedia.org/wiki/Lard
https://en.wikipedia.org/wiki/Kopi_luwak
https://en.wikipedia.org/wiki/Black_Ivory_Coffee
https://en.wikipedia.org/wiki/Meat
https://en.wikipedia.org/wiki/Fish
https://en.wikipedia.org/wiki/Shellfish
https://en.wikipedia.org/wiki/Worcestershire_sauce
https://en.wikipedia.org/wiki/Poultry
https://en.wikipedia.org/wiki/Livestock
https://en.wikipedia.org/wiki/Game_(hunting)
https://en.wikipedia.org/wiki/Frog_legs
https://en.wikipedia.org/wiki/Turtle_soup
https://en.wikipedia.org/wiki/Offal
https://en.wikipedia.org/wiki/Rennet
https://en.wikipedia.org/wiki/Shellac
https://en.wikipedia.org/wiki/Milt#Milt_as_Food
https://en.wikipedia.org/wiki/Swiftlet
https://en.wikipedia.org/wiki/Whey
https://en.wikipedia.org/wiki/Animal_fiber
https://en.wikipedia.org/wiki/Ambergris
https://en.wikipedia.org/wiki/Beeswax
https://en.wikipedia.org/wiki/Blood
https://en.wikipedia.org/wiki/Blood_substitutes
https://en.wikipedia.org/wiki/Blood_transfusion
https://en.wikipedia.org/wiki/Casein
https://en.wikipedia.org/wiki/Castoreum
https://en.wikipedia.org/wiki/Beaver
https://en.wikipedia.org/wiki/Coral
https://en.wikipedia.org/wiki/Donkey_milk#Cosmetic_Use
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¶ Egg Oil (used in skin care products as a preservative and as skin conditioning agent) 

¶ Emu oil (serves as a ònaturalò emollient in cosmetic preparations, especially in 

products that claim it has the ability enhance and maintain beauty.) 

¶ Ejaculate (used in artificial insemination) 

¶ Feathers 

¶ Fur 

¶ Gallstones (from livestock for Traditional Chinese Medicine) 

¶ Horse Oil (used in East Asian skincare masks and creams for similar purposes as emu 

oil]].)  

¶ Horn, including antlers etc. 

¶ Ivory 

¶ Lanolin 

¶ Limulus amebocyte lysate (a chemical in horseshoe crab blood used to detect bacterial 

endotoxin) 

¶ Leather 

¶ Manure 

¶ Mink oil 

¶ Musk 

¶ Ovine Placenta 

¶ Pearl or mother of pearl 

¶ Royal Jelly (used as a dietary supplement) 

¶ Scales 

¶ Silk 

¶ Sponges 

¶ Snail Mucin (used in topical medications and skincare products as a treatment for 

lesions and acne or as an antioxidant to brighten, hydrate, and the skin) 

¶ Tallow, may be used in food and soap 

¶ Tortoiseshell 

¶ Urine 

¶ Venom (used to produce human and veterinaryantivenin) 

¶ Whale oil 

¶ Wool 

 

 

4.0 CONCLUSION 

You have learned thatthere are different types of animals(mammals and non-mammals) used 

by humans as food and that different types of products are made from them. However, on a 

global scale, mostly ten ofthese animals are slaughtered for food and other products, 

especially marine animals, chicken, ducks, pigs, rabbits, turkey, sheep, goats and 

cattle.People of all cultures cherish animal products and there is a strong correlation between 

per capita incomeof a country and the consumption of animal products. In order to effectively 

monitor the quality of animal products there is the need to have a working knowledge of the 

anatomy and physiology of the major organ systems include the gastrointestinal tract (gut), 

cardiovascular system, respiratory organs, muscle, skeleton, adipose tissue, nervous system 
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and brain, and endocrine organs.It is now well established that animal products are a very 

important part of the human diet. 

 

5.0 SUMMARY 

In this unit, you have been informed that cattle sheep, goat and pig represent the livestock 

animals and with poultry, especially chickens, turkey and ducks form the major food animal 

throughout the world. The term anatomy, deals primarily withform and structure of the 

animal, while physiology is the study of the integrated functions of the body and the 

functions of all its parts.Major organ systems include the gastrointestinal tract (gut), 

cardiovascular system, respiratory organs, muscle, skeleton, adipose tissue, nervous system 

and brain, and endocrine organs.An animal product is any material derived from the body of 

an animal. Examples are fat, flesh, blood, milk, eggs, and lesser known products, such as 

isinglass and rennet, while animal by-products are products harvested or manufactured from 

livestock other than muscle meat.Animal products provide an excellent source of protein, and 

both vitamins and minerals. 

 

6.0 TUTOR-MARKED ASSIGNMENT  

1. Draw and label the external anatomies of cattle, pig, goat and sheep 

2. Discuss the terms animal products and animal by-products 

3. Write short notes on gastro intestinal tract and musculoskeletal system 

 

7.0 REFERENCES/FURTHER READING  

C. Scanes (2011). Fundamentals of animal science. Delmar/Cengage Learning, New York, 
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R. D. Frandson, W. L. Wilke and A. D. Fails. Anatomy and physiology of farm animals,7
th
 

edition. A John Wiley & Sons, Inc., Publication, USA. 

Wikipedia (2017). List of domesticated meat animal 
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UNIT  2 DISEASES OF FOOD ANIMALS 
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1.0 INTRODUCTION  

This unit on diseases of food animals will introduce you to general concepts of animal diseases 

occurrence, infectious and non-infectious diseases and the diseases transmitted from animals to 

humans through different sources including foods of animal origin. Definitions of important 

terms will also be given help you as a non-veterinary student to make sense of the subject.  

 

2.0 OBJECTIVES 

By the end of this unit, you will be able to: 

¶ Have an overview of animal diseases 

¶ Understand the effects of infectious and non-infectious diseases  

¶ Understand the importance of zoonosis in animal production 

 

3.0 MAIN CONTENT  

3.1 Overview of animal diseases 

 

Definitions 

Infectious diseases are those caused by infectious agent orpathogens, eg tuberculosis.  

Non-infectious diseases are those caused by non-infectious agents, eg wounds and trauma. 

Contagious diseases are those easily spread from one animal/person to another, eg bird flu. 

Pathogens are organisms that cause infectious disease, eg viruses, bacteria, orprotozoa. 

Vector is an organism thatfacilitates movement ofa pathogen or a parasitefrom one host to 

another. Examples include, fleas withthe dog tapeworm, pork withTrichinellaspiralis, 

mosquitos with malaria, blood-suckingbugs with Trypanosomacruzicausing Chagasô disease, 

and tsetse flies with Trypanosomabruceicausing sleepingsickness in people and naganain 

cattle. 

Parasites live in close proximityto an animal and receive theirnutrition from the host. 

Zoonosis (plural zoonoses) isan infectious disease spreadfrom animals to people. 

Epidemic (or epidemicdisease) is an infectiousdisease that spreads rapidlycausing many 

people (oranimals) to become sick orill; showing obvious clinicalsymptoms of the 

disease(such as fever). 
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Epidemiology is the scienceof the causes, spread andcontrol of diseases. 

A pandemic is an epidemiceffecting a very large number(or proportion) of people and 

occurring across the world. 

Morbidity is the number ofsick animals (overt clinicalinfections). 

Mortality is the number ofanimal deaths. 

Prophylactic treatments areadministered to prevent adisease rather than to treatthe disease. 

Examples include drugs and vaccines. 

Subclinical infection is when an animal is infected, but there is no overt sickness/symptom. 

Subclinical infections can reduce production efficiency. 

Therapeutic drugs are used to fight an active disease. 

 

Impact of animal diseases on livestock 

Animal diseases are serious threats to humansô well-being, especially in developing countries 

like Nigeria where animal health care are poorly developed. Infectious animal diseasescan 

cross species barriers and cause serious diseases in people. Such animal diseasesare called 

zoonotic diseases. Animal diseases reduce productivity of livestockproduction through 

animal mortalities because a dead animal will definitely not produce any more products. 

Animal illnesses also reduce their productivity, through depressed growth rates, lower 

reproductive efficiency, and increased spontaneous abortion. Animal diseases killor 

incapacitate valuable and/or much-loved horses and companion animals.Animal diseases are 

caused by infectious agents such as viruses and bacteria, ortransmissible agents and may be 

non-infectious agents. In addition, parasites such as protozoa, flukes, roundworms, 

tapeworms, and externalparasites reduce productivity of livestock, impair performance of 

horses, and ingeneral reduce the health of animals, rendering them susceptible to other 

infections. 

 

There is still a tremendous impact of animal diseases in developed and developing countries, 

especially in Africa, Asia, and Latin America. This is despite an armory of mechanisms used 

in combating animal diseases in modern times, including good management, sanitation, 

biosecurity, veterinarycare, monitoring and depopulation in the event of an outbreak, 

vaccines,prophylactic drugs, and therapeutic drugs. 

 

Examples of the economic impact of animal diseases based on government estimates include 

the following: 

Å Annual cost of treatment, prevention and control of animal diseases are enormous in many 

countries  

Å The last major foot-and-mouth disease outbreaks costing the British economy about $17 

billion and the outbreak in Taiwan costing $1.3 billion. 

Å Mastitis impacting dairy production by an average of over $100 per cow in the United 

States. 

Å Because of tsetse flies and trypanosomes, cattle production is severely impacted, in Sub-

Saharan Africa. 

Å Newcastle disease in non-vaccinated poultry has wiped out poultry in whole villages in 

parts of Africa. 
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Å Animal diseases impact commerce and the price of animal products with the exporting of 

livestock or animal products restricted when there is a disease outbreak. For instance, the 

persistence occurrence of foot and mouth disease (FMD) in African cattle populations limits 

the exports of beef products to major global markets. 

 

3.2 Effects of infectious and non-infectious diseases  

Infectious diseases 

Infectious diseases will be introduced under the types of organisms thatcause them from 

viruses to bacteria and parasites. 

 

Viruses:Viruses can have either DNA or ribonucleic acid (RNA) as the genetic 

material.Under the Baltimore system of classification of viruses, they are assigned to one 

ofseven groups based on the form of the DNA or RNA and not based on the diseases they 

cause. Viroids are smaller than viruses and are known to be plant pathogens. 

 

Rabies:Rabies is a viral disease of many mammalian species, including bats, dogs, cats,foxes, 

raccoons, skunks, and people. It is spread chiefly by animal bites. Rabiesis almost always 

fatal in people and most animals. Rabies vaccination is requiredlegally for dogs and cats in 

Nigeria and mostcountries of the world. People who have a highrisk of animal bites, such as 

veterinarians, receive prophylactic vaccination againstrabies. If someone is bitten by an 

animal suspected of having rabies (being rabid),a series of vaccinations are used. Orally 

active vaccines at baiting stations are usedto control rabies in wildlife. 

 

Foot-and-Mouth Disease: Foot-and-mouth disease, also known as hoof-and-mouth, is a 

highly contagiousviral disease of cattle, pigs, and sheep. The disease is caused by a RNA 

virus, thefoot-and-mouth disease virus. North America has been foot-and-mouth diseasefree 

since 1954, with the last reported case in the United States in 1929, while Africa and many 

tropical countries remain endemic. There was a significant outbreak in the United Kingdom 

in 2001, with 7 million animals culled.This spread to Western Europe. Vaccines against foot-

and-mouth disease virus areonly used in countries where foot-and-mouth disease is found 

because vaccinationprevents exports and does not allow surveillance for the presence of the 

disease. 

 

Avian Influenza: Avian influenza is caused by one of a series of viruses. The disease not only 

affects poultry but also can infect both game and wild birds. The latter is particularly a 

problem because they fly around and can spread the disease locally or, forthose that migrate, 

spread the disease into different regions and countries. Avian influenza viruses are classified 

on two bases: 

1. The degree of pathogenicity, that is, the ability of the virus to cause disease.The virus can 

have low pathogenicity or high pathogenicity. Infection with a low-pathogenicity avian 

influenza virus will cause little overt signs of disease.However, the low-pathogenicity avian 

influenza virus can mutate into ahigh-pathogenicity virus, with serious consequences. 

2. The presence of two glycoproteins on the surface of the virus: 

a. Hemagglutinin proteins (H). There are 16 (H1ïH16). 
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b. Neuraminidase proteins (N). There are nine (N1ïN9). 

 

A particularly serious form of the avian influenza virus is the H5N1 virus becauseit is highly 

contagious among birds, and the disease is frequently fatal to them. Moreover,there are 

reports of infection by people with the H5N1 virus. In people, pathogenic viruses cause 

influenza. It is thought that avian influenzaviruses mutate into forms that are pathogenic to 

people and/or domestic animals. 

 

Avian influenza type A virus may be transmitted from animals to humans in twomain ways: 

directly from birds (live or dressed) from avian virusïcontaminatedenvironments to people, 

or through an intermediate host, such as a pig. Transferof the virus to pigs and horses may be 

from people to domestic animals. The human influenza viruses can be categorized as A, B, 

and C types. The type A viruses are further classified by subtype based on surface proteinsð

hemagglutinin(H) and neuraminidase (N). Subtypes of the virus that have caused influenzain 

mammals include H3N2, H2N2, H1N1, and H1N2 in humans; H1N1 andH3N2 in pigs; 

H7N7 and H3N8 in horses; and H3N8 in dogs. 

 

Bacteria:Bacteria are a simple microscopic form of life. They can produce all the 

proteinsneeded for life. They use DNA as their genetic material. They are called 

prokaryotesbecause they do not contain a nucleus and membrane-bound organelles. 

Incontrast, eukaryotes (animals, plants, fungi, and protozoa) do contain a nucleusor cellular 

organelles.The classification ofbacteria is domain,Bacteria; and otherdomains, 

Eukarya(containing the Animalia,Fungi, Plantae, andProtista kingdoms) andArchaea. 

 

Bacterial diseases include mastitis, the secondary infection of shipping fever incattle, 

Borreliaburgdorferi, causing Lyme disease in dogs, cats, and people, andbubonic plague. 

Many food-borne diseases are caused by bacteria such as Campylobacterjejuniand 

Campylobacter coli, Escherichia coli, salmonellosis caused by Salmonella 

bacteria,Listeriaand tuberculosis 

 

Mastitis:Mastitis is the number one disease of dairy cattle. It resultsin much-reduced milk 

production, the loss of milk not saleable with a high concentrationof somatic cells 

(leukocytes), and long-term damage to the mammarygland. It is caused by the invasion of the 

mammary gland by pathogens, includingvarious species of Streptococcus, Staphylococcus, 

and Mycoplasma bacteria.The innate immune response plays a significant rolein how the 

mammary gland deals with pathogenic bacteria. The teat canal is a barrierpreventing 

pathogens from entering the mammary gland. Between milkingand during the dry period, the 

teat canal is sealed by keratin, which is a plug. This is derived from the stratified epithelial 

lining of the canal. Inflammation is part ofthe innate immune, and mastitis is inflammation of 

the mammary gland.Mastitis can be either of the following: clinical or overt (readily seen by 

observation),or subclinical. 

 

Tuberculosis: Tuberculosis is a chronic disease of many animal species and poultry caused 

by bacteria of the genusMycobacterium. It is characterized by development of tubercles in the 
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organs of most species. Bovinetuberculosis is caused by Mycobacterium bovis. It is a 

significant zoonotic disease.An infected animal is the main source of transmission. The 

organisms are excreted in theexhaled air and in all secretions and excretions. Inhalation is the 

chief mode of entry and for calvesinfected milk is an important source of infection. When 

infection has occurred tuberculosis may spread:  

a)  By primary complex (lesion at point of entry and the local lymph node)  

b) By dissemination fromprimary complex. 

 

In sick animals the condition manifests as; 

1. Low grade fever 

2. Chronic intermittent hacking cough and associated pneumonia 

3. Difficult breathing 

4. Weakness and loss of appetite 

5. Emaciation 

6. Swollen superficial body lymph nodes 

 

Mycobacteria invade cattle by respiratory (90 ï 95 %) and oral routes (5ï10 %). 

Congenitalinfection in the bovine fetus occurs from an infected dam. Tuberculosis lesions 

can be classified as acute miliary, nodular lesions and chronic organ tuberculosis. Young 

calves are infected by ingestion of contaminated milk. The incidence of human tuberculosis 

caused by Mycobacterium bovis has markedly dropped with the pasteurization of milk. It also 

has dropped in areas where programs of tuberculosis eradication are in place. Man is however 

susceptible to the bovine type. In cattle, lesions of tuberculosis caused by the avian type are 

commonly found in the mesenteric lymph nodes. Tuberculosis in small ruminants is rare. In 

pigs the disease may be caused by the bovine and avian types.  

 

Salmonellosis: Salmonellosis is a disease which occurs in all animals and humans. In 

animals, salmonellosis ischaracterized clinically by one of three syndromes:  

a) Peracute septicemic form: 

b) Acute enteritis 

c) Chronic enteritis. 

 

The young, old, debilitated and stressed animals are at greater risk. More than 200 

antigenically differentserotypes of Salmonella have been identified and all of these possess 

pathogenic potential. The mostfrequently identified serotypes of the organisms which cause 

the disease in cattle are S. typhimurium, S.dublin, S. muenster and S. newport. Salmonellosis 

in stressed animals is frequently associated withinadequate diet, irregular feeding, water 

deprivation, overcrowding, parasitism, weather extremes,pregnancy, parturition, inter-current 

diseases etc. The calving complications which may predispose thedisease include abortion or 

early termination of pregnancy, retained placenta, endometritis and post-parturient metabolic 

condition 

 

It is transmitted through the ingestion of feed that have been contaminated by the faeces of 

infected animals, bydrinking water in stagnant ponds and by the carrier animals. In housed 
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animals, transmission is viacontaminated feedstuff containing improperly sterilized animal 

by-products such as bone and meat mealand fish meal. Casual workers, infected clothing and 

utensils, transportation trucks and birds may transmitthe disease to the farm. Active carrier 

animals shed Salmonella organisms intermittently and withoutobvious stress factors. Latent 

carriers with stress factors are also identified in the transmission ofsalmonellosis.Human 

infection is transmitted via contaminated water, raw milk and meat. Compared to bovines, 

pigs and poultry are more significant sources of infection in humans. 

 

Leptospirosis: This is the disease caused by clinical infectionwith any one of the many 

serovars of the bacteriumLeptospirainterrogans. Each serovar of the bacterium ismaintained 

in nature by non-clinical persistent infection ofone or more wild or domestic mammals. These 

mammals 

are the maintenance hosts.Leptospirosis as a clinical disease occurs when mammals ofother 

susceptible species, such as humans, becomeinfected. The disease is associated with 

septicemia,hemolytic anemia, hepatitis, nephritis, jaundice,abortion and still births. The 

bacteria persist in the kidneysof the maintenance hosts, are shed (excreted) in the urine,and 

can survive for some time in aquatic and moistenvironments. Infection can occur through the 

followingways: 

ï ingestion of contaminated water 

ï handling or ingesting infected milk or tissues 

ï transplacental invasion 

ï sexual contact 

ï social grooming. 

 

In humans, farm and abattoir workers, hunters andtrappers, wildlife handlers and zoo-keepers 

havetraditionally been the high-risk groups. Epidemicoutbreaks may be associated with 

periods of high rainfall, particularly in habitats with poor drainage and a high density of 

carrier animals. Thus, while leptospirosis has been an acknowledgedzoonosis for many ears, 

recently it appears to be gainingnew importance as a public health threat. 

 

Brucellosis:Several species of Brucellainfect animals. Infection oflivestock by any of these 

species, whether or not theinfection results in disease, may cause the animals to testópositiveô 

in standard screening tests used to identify andeliminate infected domestic animals or 

herds.Brucellaabortusand B. melitensisare the species mostregularly transmitted between 

wild and domesticungulates, and are most frequently associated with theconflicting needs of 

agriculture, and the risk ofhuman disease. Each species can cause significant diseasein 

livestock (B. abortusin cattle and B. melitensisin sheepand goats), and both can cause serious 

disease in humans.Human health risks are generally associated with thehandling or 

consumption of infected animals or products. 

 

These Brucellaspecies also pose potential health risks topeople who handle or consume 

infected animal products.Indeed, at least 91 species of wild mammals, from ninedifferent 

orders, demonstrate some evidence of infectionwith one or more species of 
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Brucella.Infections can result in abortion,lameness and sterility on the individual level, but 

manyinfections appear to be sub-clinical. 

 

Parasites and disease: A parasite is an organism that lives in close proximity to an animal 

and completelydepends on it. Parasites receive their nutrition from the host, using thehostôs 

blood or absorbing nutrients in the hostôs intestine. Although the parasitesrarely kill the host, 

they do inflict significant harm. Parasites adversely affect thequality of life for companion 

animals and livestock; they also reduce production efficiency of livestock and may result in 

the death of an animal.Internal parasites include protozoa, roundworms or nematodes, 

flatworms ortrematodes, cestodes or tapeworms, and some flies such as a botfly.Ecto-

parasites can be either insects or arachnids (ticks and mites, bugs, fleas, flies,lice, or 

mosquitos). 

 

Protozoa: Protozoa are single-celled eukaryotes with a nucleus and intracellular organelles. 

They impact the livestock and companion animals as parasites, as zoonotic diseases, and by 

symbiotic ciliates participating in the fermentation in the rumen.For example, trypanosomes 

are protozoa with flagella that can cause serious diseases in animals and people. Examples 

include the following: 

Å The trypanosome T. bruceicauses African trypanosomiasis (or sleeping sickness) in humans 

and nagana in cattle in Africa. The vector is the tsetse fly. The presence of the tsetse belt 

effectively closes some 10 million km
2
 in Africa to efficient cattle production. 

Å T. cruzicauses Chagasô disease in Central and South America. Its vector is the blood-

sucking bug Rhodniusprolixus. 

Å Trypanosomaequiperdumare sexually transmitted in horses. 

 

Coccidia are intracellular parasites of the intestinal cells. The following are examples of 

coccidian and coccidial diseases: 

Å Cryptosporidium is a widespread zoonosis. 

Å Coccidiosis in dogs and cats is due to coccidia of the genus Isospora. 

Å Toxoplasmosis is due to ingestion of protozoan parasites, Toxoplasma gondii, in raw or 

undercooked meat, or through contact with an infected cat. 

Å Bovine coccidiosis. 

Å Coccidiosis in poultry due to Eimeriatenella. Without coccidiostats, production of poultry 

would be severely impacted with significant mortality (deaths), morbidity (sickness), and 

reduced growth and poorer feed conversion efficiency. A number of coccidiostat are 

available commercially. 

 

Giardia intestinalisis a common parasite of cats. It also infects dogs, cattle, sheep, and 

people. Protozoan parasites Theileriaannulataand Theileriaparvainfect cattle in sub-Saharan 

Africa. This greatly impacts the potential development of theindustry. Ticks are the vector. 

Another protozoan parasite is Histomonasmeleagridis,which causes a disease called 

blackhead in chickens and turkeys. 
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Roundworms or nematodes: Roundworms are from the phylum Nematoda, and include both 

parasitic and free-living species. Examples of roundworm parasites are the following: 

Å Intestinal roundworms (ascarids): 

Å Dogs, with two species of roundworms (Toxocaracanisand Toxascarisleonina) 

Å Cats, with two species of roundworms (Toxocaracatiand T. leonina) 

Å Pigs, with the large roundworm (Ascarissuum) 

Å Horses, with the large roundworm in horses (Parascarisequorum) 

Å Chickens and turkeys (Ascaridiagalli) 

Å Strongyles; for example, in horses, there are large strongyles (also known as red worms or 

bloodworms) and small strongyles. 

Å Pinworms found in, for instance, horses and people. 

Å Heartworm (Dirofilariaimmitis), which is found in dogs and cats. 

Å Trichinella. spiralis which ispresent in pig muscle causes trichinosis in people who eat 

pork.  

Å Hookworms, which are small nematodes that attach to the gastric mucosa.There are 

hookworm species that infect cats, dogs, and people, with the potential for anemia  

 

Flatworms: An example of a flatworm is the sheep liver fluke Fasciola hepatica. Tapeworms 

live in the intestines of their primary host. The scolex or head of the tapeworm embeds itself 

in the upper small intestine using hooks and suckers. From the head emerges a chain of 

proglottids or independent segments, each about the size of a grain of rice. Additional 

proglottids are being continuallyproduced, and, therefore, with time, they move down the 

gastrointestinal tractto be eliminated with the feces. The tapeworm has no digestive system. 

The proglottidsjust absorb nutrients that otherwise would go to the host. When mature,each 

proglottids will have both a male and female reproductive system, and whena terminal 

proglottid(s) breaks off the chain, each will contain about 20 eggs. 

 

The common tapeworm of dogs and cats (Dipylidiumcaninum) is up to 25 inches (62 cm) 

long. The intermediary host is the flea, with dogs and cats eating the fleasduring grooming. 

The eggs hatch in the fleas and develop into infectious larvae.Signs that a dog or cat has a 

tapeworm infestation include the presence of proglottids,white large seed-like structures with 

a squirming motion, in the fecesor around the anus. In addition, a dog may exhibit a scooting 

behavior if the anusis irritated.  

 

The most important pathogenic tapeworms to humans are the porktapeworm (Tenia solium) 

and beef tapeworm (Tenia saginata). In these cases, peopleare the primary host, and pigs and 

cattle are, respectively, the intermediary hosts (Figure 22).  
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Fig. 22: Life cycle of the beef and pork tape worms 

The beef tapeworm causes cysticercosis in cattle. Three species of tapeworms infect the 

horse: Anoplocephalaperfoliata, which isthe most common tapeworm; Anoplocephala 

magna; and Paranoplocephalamamillana.Horses with infections are not at their healthiest. 

Diagnosis is difficult, withsubclinical infections causing damage to the gastrointestinal tract 

and reducingnutrient absorption, but not causing visible disease. 

 

External parasites (Ecto-parasites):Ecto-parasites can be either insects or arachnids (ticks 

and mites, bugs, fleas, flies, lice, or mosquitos).Ticks and mites live on the skin of animals 

and exist by sucking blood, but some use dead skin. Like spiders, these are arachnids. Other 

examples of ticks and mites include the following: 

Å Dog tick (Dermacentorvariabilis). 

Å Deer tick (Ixodesscapularis), which is the vector for Lyme disease caused by some 

spirochetal bacteria. 

Å Lone Star tick (Amblyommaamericanum). 

Å The mite, Sarcoptesscabiei, infecting dogs, cats, pigs, and people. In dogs, this sarcoptic 

mite causes mange, also known as sarcoptic mange or canine scabies. Another mite that 

infects dogs is Demodexcanis. This may result in skin disease. 

Å Poultry mites ï the Northern Fowl Mite (Ornithonyssussylviarum) and the chicken mite (or 

Red Roost Mite). 

 

Examples of parasitic insects include the following:  

Å Lice (order, Phthiraptera) (nomenclature, singular louse; a louse egg is a nit). 




