ADVS3000—Animal Health, Hygiene, and Parasitology
Lecture Notes
Spring Semester 2007



TABLE OF CONTENTS

LECTUIE SCREAUIE ...t bbbttt bbb vii
Notes viii
Text viii
LI (T PSR PO TP TP PP PRPR IX
(€] - To |10 PSS iX
COUISE TEES ...ttt et b e bbbttt b et e s et st e st e st e benbenreenes iX
Americans With DISADIITIES ACT.......cciiiiiieiiiie e iX
ReadiNG @SSIGNMENTS ......oviiiiiiiiiieie ettt nb bbbt X
USU Farm BioSecurity ProtOCOL.........c.cocviiieiiiiece e Xii
Lecture 1: DiSEase CaAUSALION..........ciuiuiieieieiesie st sttt st ee ettt e e e bbb sbesbeereenes 1
Lo ANIMAL HEAITN.....ei ettt 1
A. Farm animal NEalth ..........coovii i e 1
B DISBASE ..ieiiieiiie ettt bttt bbb 1
C. Natural History 0f DISEASE ......c.cccveiieiieiieiiesie s se et se e ste st sreenne s 1
D. DEFINITIONS. ....eiitieitieitiee ettt ettt sae et e 1
E. CaUSES OF DISBASE ... .ecvveiveeieieriietiesieeiesiee et ste e e sreeste s e s teesbe e sneenseenee e 2
F. KOCH S POSTUIALES .....ceiiviiiiiieieee e s 2
G. Multiple Causation 0f DISEASE ........ccccviieieeiecie s et 2
H. Disease Causation-Triad Of DISEASE .......ccccccveiirieriiinie e e 3
Lecture 2: Organisms That CauSe DISEASE.........cccuririiiriiieierie ettt 4
1. Organisms That CauSe DISEASE.........cueiuerurerierierieeieseeseesre e e esteseesreeseesseesreeneens 4
i. PRIONS oot 4
ii. WITUSES .ttt e 5
iii. Intermediate OrganiSMS........c.cooevirinireeiee e 6
iv. BaCIEITA ..o 6
V. Fungi — Molds, YEaSt........cccccveveiieieeie e 8
Vi, PArASITES ..ot e 8
Lecture 3 & 4: The IMMUNE SYSTEM ......oiiiiiiiieiiere e 9
1. IMMUNE SYSTEIM L.ttt snaeeennes 9
a. Immune System ANALOMY ........cceiiiiiiiiie e 9
I. OFQaANS ... 9
ii. Cellular Components (WBC’S)......cccocervrirernnennns 9
b. IMIMUNILY e s 10
i. DEfiNItiON: ....ccveieee s 10
ii. Types of IMMUNILY ......cccooviiiiiicce e 10
iii. Natural Immunity ... 10
iv. Acquired iIMMUNILY .....ccovevviieieece e 11
@) Humoral immunity............. 11

ADVS 3000—Animal Health, Hygiene, and Parasitology
1 Spring 2007



(b) Cell Mediated Immunity

(cellular destruction).......... 11

V. Passive Immunity ... 11
C. VACCINALION ...t 12
Lecture 5 & 6: Anti-Infective Medications & Quality Assurance Programs............cc.ceeeeeen. 14
1. ANti-INTECtiVe MEAICALIONS ........iiviiiieieiee e 14
2. ANTIMICIODIAIS ... e 14
3. PArASTHICIARS ...ttt sttt be et rs 16
4. Milk and Beef QUality ASSUIANCE..........cceriririiieieie et 18
1) Practice Healthy Herd Management...................... 18

2 Establish a valid veterinarian/client/patient

relationship (VCPR) ... 18

3) Use only FDA-Approved Over-The-Counter (OTC)
or Prescription (Rx) Drugs with Veterinarian’s

GUIAANCE ... 19
4) Maintain Milk Quality Through Proper Sanitation
and Waste Management.........ccccooevererenenesnennnns 19
(5) Implement an Effective Mastitis Management
Program.......cocie i 19
(6) Administer all Drugs Properly and Identify All
Treated ANIMAlS........ccoovvieiiiiiiee e 19
@) Maintain and Use Proper Treatment Records on All
Treated ANIMalS.......cccooceviiiiiiiieiee e 20
(8) Use Drug Residue Screening TestS.........cccccceveenee. 20

9) Implement Employee/Family Awareness of Proper
Drug Use to Avoid Marketing Adulterated Dairy

PIOTUCTS ..o 20

(10)  Complete the Milk and Dairy Beef Residue
Prevention Protocol annually...........cccccooviinnnnee. 20

(11) Comply with labeling requirements......... 20

(12) Store all Drug Correctly ...................... 20

Lecture 7: Environmental Hygiene and HOUSING .........ccccooiiiiiiniiiieiieee e 21
1. Environmental Hygiene and HOUSING.........c.coviiiiiiiiieniieeeee e 21
a. Disease Causation — Triad of DiS€ase...........ccoevvvviieiereneiesennenns 21
b. Goals of Environmental Management ...........ccccoccvevevieeneeiieseennnnn 21
C. Basic Requirements Necessary to Achieve Goals............cccceeeee.. 22
d. Thermal Comfort — HOUSING ....ccovviviiiiiiiiiiiieceee e 22
e. Physical COMTOIt .........ccooviiiiiice e 23
f. DiSease CONLIOL......ccoiiiiiiiieieere e 24
g. Behavioral Satisfaction ............cccoceiieiiiin i 24
Lecture 8: DiSEASE DIBGNOSIS. ......c.uiiiiiieieieitesie sttt sttt sttt sae st b sne e aneas 25

ADVS 3000—Animal Health, Hygiene, and Parasitology
2 Spring 2007



1. DiSEASE DIAGNOSIS ...ttt bbbttt bbb 26

a. History & Physical EXamination ..........c.cccocvevvvieieein e 26
i. Sick Animals — Identification ............ccccoocevvrennenn 26
ii. HISTOMY oo 27
iii. Physical EXamination ............c.ccocvvvienencnenennnn, 28
iv. Detection of the PUISE ..........coovviviiiiiiie 30
Temperature (normal adult range) ........ccccceveveveeve e 30
Pulse (normal adult range) ........ccooceevieiiiiiiieriee e 31
Lectures 9 & 10: Reproductive Health & DISEASE ..........cceiiieriiiiiiiieieieeee e 32
1. Reproductive Health /DISEASE. .......cc.eivveiieieiie ettt 32
a. Reproductive Health Goals............ccoeeviieiiciecc e, 32
b. Disease SUrVeIllanCe ... 33
C. Common Reproductive SYStEMS..........ccurvrieieiieieneneseseeeeeenees 33
d. Breeding Soundness Examination (BSE) ..........ccccceviveveiieiinennenn, 34
e. INfECtiOUS DiSEaSE TESES.....cviieierieie et 34
1) Bovine Trichomoniasis.........c.ccooevevienenne. 34
f. Health & Disease in Early Pregnancy...........ccocoovviiieienenciennnn 35
g Infectious/Toxic Causes of Fetal Death and Malformations.......... 35
i. Toxic Plants / Environmental TOXiNS ............c.c...... 36
ii. Cattle — Infectious causes of abortion.................... 37

h. Infectious abortion iINSheep.........ccoeevivviiiiiiinienn, 43
I. Prevention of Injuries at Parturition.............ccocceeveviveriveicsiieseenns 43

J. Equineabortion.......... ... .. ... . o 44
Lectures 11 &12: Neonatal Health...........cccooviii e 46
1. Neonatal HEaITN ..o 46
a. Triad Of DISEASE ....c.veveiiiiiiieeieeee e 46
b. Special Sensitivities Of NEWDOINS ........c.cccvviiiiiiieiiecceees 46
C. POSINALAl DISEASES ... .c.vveveerieesieerieiiesiee e eeesreesreesee e sreeseeeneesneeneeas 47
Prevention of Early Postnatal DiSEase ..........cccceevevveresiesiiese e e, 48
Principles and Control of Infectious Diseases of Newborn Farm Animals49
Removal of Cause of Disease From Environment............ccccvvvevinivenene. 49
Removal of the Newborn from the Infectious Environment .................... 50
Colostrum ManagemeNt.........c.ocveieiiereeie e 52

Determinates of Ig Concentration in Colostrum ... ......... 53
Failure of Passive Transfer ... 54
Volume Of COIOSIIUM .....ocvviiecieceee e s 55
Assessment of Passive IMMUNILY.........ccccoovieieeie e 55

Increasing the Specific Resistance of Newborn Through the Use of

W ACCINES ...ttt bbbt nb et eas 55
Treatment of the Neonatal Animal with Acute Diarrhea............ccccccevenen. 56
Lectures 13 &14: Calfhood/Yearling Health & DISEaSe..........ccocvriririiieiiiiieie e 59
EZOOTIC PNEUMONIA ...ttt bbb 59

ADVS 3000—Animal Health, Hygiene, and Parasitology
3 Spring 2007



Calfhood NULFTIONAT DISEASES ......coeeeeeeeeeeeeeee e 60

Enzootic muscular dyStrophy ........cc.oiieiieie i 60
INFEriOr GrOWEN RALES .....c..iivieiece e 61

Infectious Bovine KeratoCONJUCTIVITES ........eeveriiriieiiiiie e 62
DEIMALOPNYLOSES ...ttt bbbttt bbbt ne s 62
Traumatic Reticuloperitonitis = “Hardware DiSEase” ..........ccccovvriveresiiesiiesesieseesieeee e 63
OVErEatiNG DISEASE .....vveiveeiieiieiteeite ettt ste ettt e st et et re et e et e s be e s be e esreesteensesseestaesseeneenrs 64
BlOAE oo e et e e e be e aeeree 65
Pneumoniain Foals. ........ ... i e 66
Strangles . . ..o 67
Bovine Respiratory Disease Complex — “Shipping FeVer” ..., 67

Lecture 15: Adult Cattle Health: Lameness.........ccoviieiieiiiii e 70
Interdigital Phlegmon — “FOot ROt” — Cattle ...........cccoeiieieeie e 71
OVine Contagious FOOL RO .........oiiiiiiiieiieii et 73
DIgital DEIMALITIS .....o.eivieiteieieieeee ettt sb et ebe s 74
Interdigital FIDroma (COMMS) .....coviiiiieiic it ne e 74
ErgOtiSm . 75
FesCUR FOOT . ... e 75
FrOSt Bile . . .o .

76
LamINItIS . . .o 76

Lecture 16: Adult Cattle Health: MastitiS........cccccereiieiieiiiie e 78
9] g 1 o] oSS 78
EFfECtS OF MASTILIS ....c.viiicieic e 78
Mammary Gland DEfENSES ........ooeiiiii e e 79
MaSEITIS — EHIOIOQY ... 80
Mastitis — Animal RiSK FACIOIS ........ccveiiiiiiiiee e 80
Mastitis — Environmental RiSK FACIOIS..........cccciiiiiiiiiiic e 81
MaStitiS — CHNICAI SIGNS .....oviiiiiiieece e 82
DeteCtion OF MASHILIS.......cciuiiiie ettt re e s re e sre e s be e s e e ere e 82
MaSLItIS — THEAIMENT .....veeeii et e e e eneesraeneenee e 82
Mastitis — Control and PreVENTION ..........cceoiveiiiieceee e 83
Goals of MastitisControl ............ ... ... .. .. . i 84

Lecture 17: Adult Cattle Health: MetaboliC DiSEASES ..........cccvveriiiieiieie e 85
Milk Fever (Parturient PAr€SIS).........ciueiuiaiiiiieiieeie ettt st 85
Pregnancy TOXEmIA IN EWES.........ccuiiiiiiieieneee e 87
(=] (0 L] £ USSR 88
T R =] 7= | TP 89

Lecture 18: Adult Cattle Health: INfeCtioUS DISEASES.......cceeveiveriirieiiee e sieee e nie e 91
BOVINE Viral DIarrhea.........cceiiiiice et 91

ADVS 3000—Animal Health, Hygiene, and Parasitology
4 Spring 2007



0NN S DSBS ...eeiieieeee ettt ettt ettt e ettt et ettt ————— 95

Lectures 19 & 20: Emerging Regulatory ZoonotiC DISEASES.........cccerververeeieeriesieseesieseesens 97
DETINITIONS ..ttt bbbt e ettt besbeeneas 97
BSE — Mad COW DISBASE.......ceuiiieeitieiiiiiesieesiesiee sttt sttt ettt sseesbeeeesreesreenee e 98
WWESE INTIE VITUS. ..ttt sr e nte et neesreeeeeneennes 100
Equine Viral ArteritisVirus . .. ... 102
FOOt aNd MOULN DISBASE .......eiviiveiiieiieie ettt ettt bbb ane s e 104
VESICUIAr STOMALITIS ....veeeiiiiecie et st ae s 105

Lectures 21 & 22: TOXIC CauSeS OF DISBASE .....c.ecveiieeieiieiieieeeesieesie e see e seesreeseesseesseensens 107
DETINITIONS ...ttt bbbt ettt sttt ens 107
INOrganic POISONS — LEAU..........ccveiiiiiecieeie e st na e 107
INOrganiC POISONS — COPPET ..c.vviieeeiieiiesieeie e see sttt st sreesbe e snee e 109
Farm Chemicals — Organophosphorus Compounds ............cccuvevieieienineneneseseeeeeen, 110
Farm Chemicals — lonophore AntiDIOtICS..........ceiviiieiieiicc e 111
Phyto toXins — NItrateS/NITILES........veiieiicecieccie et 112
PRYTOtOXINS — CICULOXIN.....viiuiiiiiiitieii ettt b e nr et enee e 113
MyCOtOXINS — ATIATOXINS ..ot 114
Mycotoxing — Ergot AIKAIOIAS ........c.coveieeicie e 116
Zootoxins — Cantharidin POISONING ........ccuciieiieiieie e 117
ZOOOXINS — SNAKE BILES ...ttt ettt 118

Lecture 23 Feedlot Health ... ..o e e 120
RECEIVING PrOQgIaMS ... ettt et e e e e e e e e e e et e e e e e e e e aeeens 120
Keys to Finding Sick Cattle Early

............................................................... 121
HaNAIING. .. .o e e e e 121

WOrking Area LayOUL.........coeeue it i i ieieeere e e e eaeeenvennenienenaeeenennnnn 121
Environment and DiIel..........ouuie it e e e e e e ee e e 122
It Z0Ne e 122
Feedlot Pen diMeNSIONS. ... ...ttt e et e e e e re e e en a2 122

ADVS 3000—Animal Health, Hygiene, and Parasitology
5 Spring 2007



ADVS 3000—Animal Health, Hygiene, and Parasitology Course Syllabus
Spring Semester 2005
Class: MW 11:30am-12:20pm, AGSB 234
Laboratory: T 9:00am-11:45am OR THURS. 9:00am-11:45am; 1:30pm-4:15pm, VSB 224

Instructor: Dr. Rusty Stott Office: VSB 226
E-mail: rusty.stott@usu.edu Telephone: 797- 7197 / 770-3008
Office hours: MW 12:30-1:30 or by appointment

Lecture Schedule

Date lecture Topic exam
January 8 1 Animal Health: Disease causation/ Natural history of
disease 1
10 2 Organisms causing infections 1
15 No Class; MLK Jr. day
17 3 Immune system 1
22 4 Immune system / Vaccines 1
24 5 Anti-infective medications 1
29 6 Anti-infective medications / Quality assurance programs 1
31 7 Environmental hygiene / Housing 1
February 5 Examination—11:30am-12:20pm @ AGSB 234
7 8 Disease Diagnosis 2
12 9 Reproductive health / Disease 2
14 10 Reproductive health / Disease 2
19 No class: Washington and Lincoln day
20(T) 11 Reproductive health / Neonatal calf health 2
21 12 Neonatal calf health / Disease; 2
26 13 Calfhood / Yearling health / Disease 2
28 14 Calfhood / Yearling health / Disease 2
March 5 15 Adult cattle health / disease: Lameness 3
7 Examination—11:30am-12:20pm @ AGSB 234
12-14 No Classes; Spring Break
19 16 Adult cattle health / disease: Mastitis 3
21 17 Adult cattle health / disease: Metabolic diseases 3
26 18 Adult cattle health / disease: Infectious diseases; 3
28 19 Zoonotic / Regulatory / Emerging disease 3
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April

May

2 20 Zoonotic / Regulatory / Emerging disease
4 Examination—11:30am-12:20pm @ AGSB 234
9 21 Toxic causes of disease
11 22 Toxic causes of disease / Animal Welfare
16 23 Beef Feedlot health management
18 24 Equine health
23 25 Companion animal health
25 26 makeup lecture
2 (W) Final Examination; 9:30-11:20am @ AGSB 234

Notes:

Text:

Testing:

Grading:

General notes for scheduled lectures will be available through out the course.
However, please come prepared to take your own notes for every lecture period. The
available notes should not be considered to be comprehensive for the discussion
scheduled for that day.

The reccomended text for this course is Animal Health and may be purchased in the
USU Bookstore. Principles of Veterinary Science and Infectious Disease in Food
Animal Practice may also be useful references. Several copies of these books are on
reserve in the USU Science and Technology (Scitech) Library. Reading assignments
will also originate from The Merck Veterinary Manual which may be found free on
the Internet at http://www.merckvetmanual.com/mvm/index.jsp

The tests will consist of a mixture of any of the following: multiple choice, fill-in,
true/false, short answer, and essay. Make-up examinations will not be given except
in cases where the absence is deemed completely unavoidable by the course
instructor (i.e hospitalization or death in the family) and advanced notice &/or
written excuse provided. The final examination will be comprehensive over the
lecture part of the course. However, questions in the final examination which relate
to the laboratory will only cover the last 5 weeks of laboratory.

One overall grade will be given for the course (lecture + laboratory). Examination
results from the lecture and laboratory sections of the course will be weighted in the
following manner:

Lecture examination #1 100 pts
Lecture examination #2 100 pts
Lecture examination #3 100 pts

100 pts

Laboratory examination #1
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Grading:
100-93 A
89-87 B+
81-79 B-
74-70 C
67-64 D+
59-56 D-

Laboratory exam questions on lecture
exam # 3 and final exam

Laboratory attendance
Final Examination (Comprehensive)

Total

55 pts
150 pts
605pts

92-90 A-
86-82 B
78-75 C+
69-67 C-
63-60 D
<56 E

Course fees: A fee of $30.00 (U.S.) is required for the course. Course fees will be used to
purchase a dairy and dairy beef quality assurance booklet for the lecture, provide
lecture/laboratory notes and defray the cost of laboratory supplies (specimens and lab
supplies for parasitology, syringes, needles, solutions, etc for food animal
procedures).

Americans with Disabilities Act:
“If a student has a disability that will likely require some accommodation by the instructor,
the student must contact the instructor and document the disability through the Disability
Resource Center, preferably during the first week of the course. Any requests for special
consideration relating to attendance, pedagogy, taking the examinations, etc., must be
discussed with and approved by the instructor. In cooperation with the Disability Resource
Center, course materials can be provided in alternative formats - large print, audio, diskette,

or Braille.”

ADVS 3000 Suggested Reading Assignments

-Reading assignments will be designated as H, M, or R.

H: Jackson, Greer and Baker, Animal Health, 3 Edition.
M: The Merck Veterinary Manual, 8" Edition. On line at http://www.merckvetmanual.com
R: On Reserve in USU Science & Technology Library; Electronic reserve password:

Date

Topic
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January
Lecl
Lec 2

Lec 3
Lec 4
Lec5

Lec 6
Lec 7

February

Lec 8

Lec9
Lec 10

Lec 11

Lec 12
Lec 13

lec 14

March
Lec 15

Lec 16
Lec 17
Lec 18
Lec 19
April

Lec 20
Lec 21

Lec 22
Lec 23

8

10
15
17
22
24

29
31

5
7

12

14
19

20

21
26

5

19
21
26

28

o b~

11
16

H: Chapter 1

H: Chapter 1& 19

No class

Reading Assignment in Lecture Notes

M: Pharmacology:Vaccines and Immunotherapy:(all) H: Chapter 5

M: Pharmacology: Pharmacology Introduction (introduction, routes of drug
administration) Antibacterial agents, Anthelmintics

DQA Booklet pages 1-17

H: Chapter 6 and 7

Exam

H: Chpt. 9 (pp124-128) (116-117) M: Management and Nutrition: Ventilation
(Al

H: Chapter 11

H: Chapter 11 M: Reproductive system: Abortion in large animals

No class

M: Management and Nutrition: Disease management interaction: Cattle, Horses,
Goats: Perinatal management

H: Chapter 12 — respiratory system and Chpt 17 (specific diseases covered in
notes) also look up specific diseases in Merck

M: Respiratory System: Respiratory diseases of cattle: BRDC (all), Enzootic
pneumonia of calves and shipping fever (all)

H: Chapter 17 M: Musculoskelatal System: Lameness in Cattle:Sheep:Horses
(Read about diseases discussed in class)

exam

(12-14 Spring Break)

M: Reproductive system: Large animals: Cows: Ewes: Mares H: Chapter 11 (p
199)

H:Chapter 16 M: Metabolic disorders: (read ones discussed in class)

H: Chapter 15 M: Digestive system: Bovine viral diarrhea and mucosal disease
complex: (all); M: Generalized conditions: Paratuberculosis: (all)

R: Bovine Spongiform Encephalopathy and variant Creutzfeldt-Jakob Disease:
Background, Evolution, and Current Concerns

M: Zoonoses:Zoonoses: read Introduction and look through table

exam
H: Chapter 18 M: Toxicology: read Introduction and look at toxins covered in
class.

(Toxicology continued)
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Lec 24 18
Lec 25 23
Lec 26 25 make up lecture

USU Farm Biosecurity Protocol

Biosecurity measures are necessary at the ADVS/UAES farms to avoid bringing manure and
infectious agents from other farms and animals to farm facilities and animals and vice versa.

Specific guidelines:
1. If you have been out of the U.S. within the past 14 days, please inform the instructor prior to
class, so he/she can discuss the specifics with a veterinary clinician. Do not enter facilities
until you have permission from the instructor.

2. Park in designated areas at the farm and do NOT enter beyond the “Biosecure Area” signs
until properly clothed and permission has been given.

3. Footwear - One of the following is to be provided by each student and/or faculty member
entering a Biosecure animal area. The Professor/Instructor is responsible to instruct students
and see that biosecurity guidelines are followed. For Equine classes a footbath will be
provided and used for cleaning of cowboy boots, etc.

Rubber boots can be cleaned and disinfected before and after each visit. A boot bath
and brush will be provided before and after each class sessions and changed when
contaminated.

Disposable boot/shoe covers may be provided as an option to A.

4. Clothes / Coveralls - The instructor is responsible to ensure that this policy is followed.
If animals are to be “handled”, clean coveralls should be worn. Disposable coveralls
would be adequate for many courses and could remain at the farm between uses.
If “animal handling” is not involved the wearing of washed, clean clothes to each
class/laboratory session is adequate.

5. Human health and certain precautions:
Injury - always stay alert and be cautious when around animals.
Animals often carry infectious agents which may be transmitted to and cause disease
in humans. This is a special concern for anyone who has reduced immunity
(immunocompromised).  Persons working with animals should keep their
hands/fingers out of their own mouth and wash their hands (and/or shower) as
needed and especially prior to eating. Food should not be brought to farm sites
during animal related activities.
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