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Disclaimer: These formulary doses and withdrawa periods are derived from a number of
literature sources. As such they represent a joint effort to reflect the most up to date
pharmaceutical ddivery. It is the authors suggestion that the practioner refer to the
goproved labding of the product for additiond informaion. While this reference
includes the use of nontapproved (extra-labd) drugs in food producing animds, this does
not infer that the authors endorse the use of such drugs. The authors assume no
respongbility for or make no warranty with respect to the treatment regimes noted here.

The authors do not necessarily endorse such drug uses, procedures or dosages listed.
Further, the authors shdl not be held liable to any person whatsoever for any damages,
equivalencies, or by reason of any misstalement or eror, negligence or otherwise
obtained in this text. Should the purchaser not wish to be bound by the above disclamer,
shelhe may return this book to the digtributor for a full refund. It is highly recommended
that the veterinary practioner obtain a copy of the booklet: “FDA and the Veterinarian”
<HHS (FDA) 89-6046>. This booklet discusses extra-label drug use. The web address is:
http:/Awww.fda.gov/cvn.

Specid thanks to the Class of 2002 smdl ruminant advanced tract sudents.  This
differentid diagnossformulary grew out of both an industry need and the interest and
dedication of these dudents. We hope this booklet is hepful to the smdl ruminant
student as well as the \eterinary practioner. All proceeds from the sde of this book will
be donated to the University of MN, Smal Ruminant Studies Student Scholarship.
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To order acopy of this book, send a check for $45.00 (plus $5.00 shipping and handling
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kindness and wisdom.
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OVINE FORMULARY

Many of the following drugs are not gpproved for usein sheep. These drugs are marked
ELU (ExtraLabd Use). In cases where withdrawal times are not determined for sheep,
the withdrawal timesfor cattle are noted.

SQ injections are preferred if possible (be careful not to inject into the wool)

SQ/ IM injection best made in the NECK, triceps, or caudd thighs

Try to utilize body location with cleanest wool

Basic Sheep Reference Vaues:
T: 102°F (101°F — 103.5°F)
P. 70-80 bpm
R: 16-34 breaths per minute
PCV: 27% - 45%
Gedtation Length : 144 — 147 days (mest breeds)
148 — 151 days (wool breeds)
Estrus Cycle Length: 16-17 days during the breeding season, determined by

decreasing photoperiod
Drug | Dose | Withdrawal | Notes
Abomasal Tone Restoration / Emptying
Metoclopramide HCI 051 mgkglVv B.U Contraindicated
with obstruction /
perforations
Anaphylaxis
Epinephrine 0.5-1cc/100# of 1:1000 dilution IM None necessary | Can be added to
or SQ, 1:10,000 dilution IV, local anesthetics
may be repeated at 15 minute to prolong effects
intervals
Dexamethasone 0.5-1 mg/kg IV with epinephrine Cattle: none
Diphenhydramine 0.5-1 mg/kg IV with epinephrine BU
(Benadryl)
Anesthesia
Acepromazine 0.01-0.02 mg/kg dow 1V BU Causes
0.05-1.0 mg/kg IM FARAD: hypotension; no
Milk: 48 hours analgesic effect
Meat: 7 days
Alphaxolone/ 3 mg/kg dowly 1V
Alphadolone
Anesthesia Cocktail Butorphanol 0.1 mg/kg + Xylazine
0.05 mg/kg + Diazepam 0.1
mg/kg
Atipamezole 125-175 ng/kg half 1V, half IM ELU Reversal of
(Antisedan) Xylazine,
Detomidine
Atropine Preanesthetic: 0.15-0.3 mg/kg IM No information Not routinely used
OP poisoning: 0.5 mg/kg (/4 1V, available for as preanesthetic
rest SQ or IM), repeat q3-4 withdrawals
hoursfor 1-2 days
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| Drug | Dose | Withdrawal | Notes
Anesthesia
Buprenorphine 0.005 mg/kg IM every 12 hours, BU Good for visceral
slow onset, lasts 4 hours pain
Butorphanol 0.1-0.2mg/kg IM or IV every 3 BU Good for visceral
(Torbugesic) hours pain
Chlorpromazine 0.55-4.4 mg/kg IV BU Causes contact
2.2-6.6 mg/kg IM dermatitisin
2-3.5mg/kg IV g5-6 hours humas
Detomidine 0.2-0.8 ny/kg IV BU
(Dormosedan) 20-40g/kg IV or IM FARAD:
Milk: 72 hours
Meat: 3 days
Diazepam 0.25-0.5 mg/kg dowly 1V BU Also used to treat
Tranquilization: 0.55-1.1 mg/kg IM Seizures
Bermuda Grass toxicosis: 0.8 mg/kg
v
Appetite Stimulant: 0.04 mg/kg IV
Doxapram (Dopram) Stimulate respiration: 0.4 mg/kg IV BU
Overdose of sedative: 0.5-1 mg/kg
v
Guaifenesin 66-132 mg/kg IV BU For muscle
44-88 mg/kg IV + 0.66-1.1 mg/kg FARAD: relaxation
Ketamine Up to 100 mg/kg
Milk: 48 hours
Meat: 3 days
Ketamine Premed atropine 0.4 mg/kg, then BU Must be given
xylazine 0.22 mg/kg IM 20-25 FARAD: following or with
minslater. 10 mins after Up to 2 mg/kg asedative
xylazine, 11mg/kg ketamine IM IV; 10 mg/kg IM
Premed atropine 0.22 mg/kg + Milk: 48 hours
acepromazine 0.55 mg/kg then Meat: 3 days
ketamine 22 mg/kg IM, then
intermittent 2-4 mg/kg 1V
2mg/kg IV induction, then 4
ml/min constant infusion
Extended anesthesiawith ketamine
2-4 mg/kg IV (short term) or 6
mg/kg IV
Ketamine/ Xylazine X:0.22 mg/kg IM then K: 11 mg/kg BU
IM in 10 mins.
OR X: 0.22 mg/kg + K: 11 mg/kg
IM
5 mg/# increments, 3 mg/# if
prolonged
Lidocaine 2% Toxic dose: 10 mg/kg IM / SQ Milk and Meat: Also used for
25cc SQ for 120# goat 48 hours ventricular
Lamb: dilute to 1%, no more than arrhythmias
4cc SQ
Medetomidine 2535 ny/kg IM BU
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| Drug | Dose | Withdrawal | Notes
Anesthesia
Methohexital sodium | 4 mg/kg as a2.5% solution
Morphine epidural 0.1 mg/kg (15 mg/ml morphine) BU Class |1 controlled
Xylazine: 0.05 mg/kg drug
Pentobarbital Anesthesia: 20-30 mg/kg IV BU 20 min duration
Lamb: 15-26 mg/kg IV of anesthesia
Propofol 34 mg/kg slowly 1V B.U
Telazol 5.5 mg/kg IV BU
25mg/# 1V
5.7 mg/kg for prolonged procedure
Thiopental 9.9-15 mg/kg IV BU Good induction of
20-22 mg/kg 1V (with atropine) general anesthesia
Tolazoline Reverse xylazine: 2-4 mg/kg slow ELU:
v Not for usein
food animals
New Zealand:
Meat: 30 days
Xylazine (Rompun) Minor: 0.03-0.04 mg/kg IV /IM BU Use low dose and
Standard: 0.05 mg/kg IV FARAD with caution
0.10 mg/kg IM See dose section
0.02 mg/# 1V or 0.1 mg/# IM
0.1-0.22 mg/kg IM
0.044-0.11 mg/kg IV
FARAD:
Upto 0.1 mg/kg IV, or 0.3 mg/kg
IM:
Milk: 72 hours, Meat: 5 days
0.3-2.0 mg/kg IM:
Milk: 120 hours, Meat: 10 days
Xylazine epidural 0.05 mg/kg Meat: 7 days
Y ohimbine Reverse xylazine: 0.125 mg/kg 1V BU
2.5 cc/100# IV FARAD:
Milk: 72 hours
Meat: 7 days
Anthrax Treatment
Oxytetracycline 4.4 mg/kg IM or IV daily BU Do not usein
Cattle: healthy animals
Meat: recently
15-28 days vaccinated for
depending on anthrax
brand used
Antibiotics
Amikacin 10 mg/kg IV BU Gram negative
aerobic,
bactericidal
Amoxicillin 35mg/#IM SID Cattle: Gram +/- aerobes
For footrot Milk: 96 hours and anaerobes,
Meat: 25 days bactericidal
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| Drug | Dose | Withdrawal | Notes
Antibiotics
Ampicillin 2-5ml/#1M SID Cattle: Gram +/- aerobes
(Polyflex 250 mg/ml) 4 ¢cc/100# SQ BID 14 days Milk: 48 hrs and anaerobes,
For pneumonia Meat: 6 days bactericidal
Good after
surgeries
Ceftiofur (Naxel) 051 mg/#injectable Cattle: none Gram +, mostly
2¢c/100# IV/ IM BID 7 days aerabes,
bactericidal
To treat
respiratory and
skin infections,
mastitis, including
Pasteurellosis
Chlortetracycline 80 mg/head/day in feed
(Pennchlor,
Aureomycin)
Excenel 1-2 ml/100# SID Cattle: Milk:
Footrot and pneumonia none needed
Meat: 2 days
Florfenicol (Nuflor) 3 cc/100# (200 mg/kg) IM EOD x 2 BU Gram +/-
6 cc/100# (400 mg/kg) SQ once Cattle: For respiratory
Meat: infections:
IM: 28 days Pasteurellosis,
SQ: 38 days Fusobacterium
Not approved for
usein lactating
dairy cattle
Neomycin (Biosol, 10 mg/# for max. 14 daysin water Sheep:
Neomix, Neosol) 70-140 g/ton of feed Meat: 20 days
11 mg/kg in water Cattle:
200-400 mg/gallon in milk Milk: 48 hours
Meat: 30 days
Oxytetracycline (LA - 6-11mg/kg IV /IM Cattle: Footrot
200) 10-20 mg/kg PO g6 hours Meat: Pneumonia
5 cc/100# IM/SQ EOD x 4 28 days Abortion
Anthrax: 4.4 mg/kg IM or IV daily outbreaks
Procaine Penicillin G 6cc/100# IM SID 3-7 days Sheep: Gram + aerobes
44,000 units’kg Meat: 8 days and anaerobes
3,000 1U/# Cattle: Treat clostridial
1 cc/30# Milk: 48 hours diseases,
Meat: 4 days especially tetanus,
(per label dose) epididymitis and
orchitis
Rifampin 10-20 mg/kg PO BID 4 weeks No longer food Used in combo
Johne's: 4 mg/# PO SID indefinitely | animal with other
antibioticsto
improve
penetration
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| Drug | Dose | Withdrawal | Notes
Antibiotics
Sodium lodide Actinobacillus (Wooden Tongue): BU
70 mg/kg IV twice at 7-10 day
interval
Actinomycosis (Lumpy Jaw): 70
mg/kg IV
Sulfadimethoxine 25 mg/#initialy 1V SID, then Cattle: Streps,
(Albon) 12.5 mg/# ord/IV Milk: 60 hours respiratory, skin
Meat: 5 days infections
Tetracycline 4.5ml/100# IM or IV g2-4 days Sheep:
For pneumonia, footrot, scours 5 days
Cattle:
Milk: 4 days
Meat: 28 days
Tilmicosin (Micotil) 1.2 cc/100# SQ 1 dose Cattle: Not approved for
M eat: useindairy cattle
28 days
TMS/ SMZ 960 22-30 mg/kg PO BID B.U
Tylosin (Tylan 200) 10 mg/kg SID not to exceed 5 days Milk: 48 hours
Meat: 21 days
Anticonvulsants
Diazepam (Vaium) 0.05-0.5 mg/kg IV to effect. Repeat BU
as necessary.
Phenaobarbitone 0.44 mi/kg IV to effect then 0.22 BU
(Sagatal) mi/kg every 8 or 12 hours as
required.
Antifungal
Clofazinim 2 mg/kg PO
Copper napthenate
Ehiliconazole 0.2% solution every 3 daysfor 4
applicationstopically
Griseofulvin 7.5 mg/kg for 7 days PO BU
Natamycin 0.01% solution locally repeat after 5
and 14 days
Anti-inflammatories
Aspirin 50-100 mg/kg PO every 12 hours FARAD:
Milk: 24 hours
Meat: 1 day
Betamethasone 0.04-0.08 mg/kg
Carprofen 1.4 mg/kg SQ or 1V every 36-48 BU
hours or PO once daily
Dexamethasone 0.1 mg/kg IV Cattle: None
necessary
Flunixin meglumine 1cc/1004 SQ/IVIIM FARAD:
(Banamine) 11-2.2mg/kg IV / IM every 24 Milk: 72 hours
hoursfor 3-5 days Meat: 10 days
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9mg/kg IV or IM once

Milk: 96 hours, Meat: 12 days
6-9 mg/kg IV or IM once followed
by 3 mg/kg daily

Milk: 120 hours, Meat: 21 days

| Drug | Dose | Withdrawal | Notes
Anti-Inflammatories
Ketoprofen (Ketofen) | 1 cc/100# IM/IV/SQ as needed BU
3.3mg/kg IV / IM every 24 hours FARAD:
for up to 3 days Milk: 24 hours
Meat: 7 days
Meloxiram 0.5mg/kg 1V or SQ every 36-48 BU
hours
Methylprednisolone 10-30 mg/kg 1V every 4-6 hoursfor BU
2-4 days
Phenylbutazone 450 mg/100# PO SID BU
4 mglkg IV or 10 mg/kg PO FARAD:
FARAD: Cattle See dose section

Predef 2X 0.3-0.7 mi/100# IM, one-time dose! Cattle: Milk:
none needed
Meat: 7 days

Appetite Stimulation
Chlorpromazine 0.5mg/kg IV
Diazepam 0.04 mg/kg IV
Copper Poisoning
Ammonium Either 1.7 mg/kg IV or 3.4 mg/kg

tetrathiomolybdate

SQ in 3 doses on alternate days

Grass Tetany (Hypomagnesemia)

Calcium borogluconate

80-100 mL 1V or SQ, plus 100 mL

20% with of magnesium sulfate 25% SQ
magnesium and
phosphorus
Intestinal Matility Reduction
Loperamide 100-200 ng/kg PO every 8-12 hours
hydrochloride
John€' s Treatment
Clofazimin 2 mg/kg PO
Levamisolee 1.5 mg/# PO SID with rifampin for Sheep:
3 days Meat: 3 days
Rifampin 4 mg/# PO SID indefinitely NO LONGER
FOOD
ANIMAL

L ead Poisoning

Caciumdisodium
versenate 20%

75 mg/kg 1V or SQ in divided doses
every few hoursfor 3 or 4 days

Milk Fever (Hypocalcemia)

Calcium borogluconate
20%, with
magnesium and
phosphorus

80-100 mL, dowly IV, SQ or half
by each route
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| Drug | Dose | Withdrawal | Notes
Myometrial Relaxants
Clenbutarol 0.8 no/kg slowly IV or IM
hydrochloride
Vetrabutine 2mg/kg IM
hydrochloride
Ocular
Atropine TID-QID until pupil dilates then BU
SID
Forte topical Topical, as needed BU
Terramycin Topical, as needed BU
(oxytetracycline)
Trioptic/ Topical, as needed BU
Trioptic-S
Opioid Analgesics
Buprenorphine 0.005 mg/kg IM g12 hours BEU
Butorphanoal 0.1-0.2 mg/kg IM/1V g3 hours BU
(Torbugesic)
Meperidine HCI Up to 200 mg total dose IM BU
(Demeral)
Morphine sulfate Up to 10 mg total dose IM B.U
Organophosphate
Poisoning
Atropine 1 mg/kg dowly IV
0.5mg/kg (L4 1V, rest SQ or IM),
repeat q3-4 hoursfor 1-2 days
Other
Aluminum / 1/8 to Yag/kg in 2-3 gallons water B.U
Magnesium PO, repeat 6-12 hours
Hydroxide
Ammonium chloride 200 mg/kg PO
1-2g PO
CaEDTA Cattle dose: 67 mg/kg slow 1V BID For lead toxicity
for 2 days then withhold 2 days
then dose another 2 days
73.3 mg/kg/day slow IV divided
BID-TID 3-5 days, rest 2 days,
then 5 daysagain
Cacium PMD 20ml IV BU
50ml SQ
Fentanyl citrate / Quantity of 2, 7.5 mg patches BU Besuretoclip
Droperidol (release 75 ny/hr) per 150# hair / wool and
(Transdermal) sheep apply to skin
Kaolin/ Pectin 340z PO None
Magnesium sulfate 25%: 50 ml SQ BU
20%: 50-100 ml (Ca/Mg solution)
Mannitol Cerébra edema: 1-3 g/kg IV BU
Oliguric RF: 1-2 g/kg IV
Mineral Oil 1-2 pints PO None
100-500 ml PO
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| Drug | Dose | Withdrawal | Notes
Other
Monensin (Rumensin) | 20 g/ton of feed
Neostigmine bromide 1.0-1.5 mg/100# SQ, repeat as BU
indicated
0.01-0.02 mg/kg
Phytonadione Warfarin toxicity: 0.5-2.5 mg/kg IM None listed
Acute hypoprothrombinemia with
hemorrhage: 0.5-2.5 mg/kg IV
Non-acute hypoprothrombinemia:
0.5-2.5mg/kg IM or SQ
Sodium sulfate Cathartic: 60 g PO (6% Solution) B.U
Stanazolol Aflatoxicosis: 2 mg/kg IM BU
Do not use with oxytetracycline
Tripelennamine 0.5 mi/# (2.5 ml/100%) IM / IV Cattle: Anti-histamine
hydrochloride Milk: 24 hours
Meat: 4 days
Parasiticides
Albendazole 3 ml/100# PO Sheep: Benzimidazole
(Valbazen) 7.5 mg/kg PO 3 ml/100# Used for
15 mg/kg PO, adult liver flukes Meat: 7 days nematodes, flukes
Do Not administer to females Cattle:
during first 30 days of gestation / Meat: 27 days
30 dayspost ram removal
Albon 1 pkg/gal = mix, 1L of mix/5 ga Cattle:
(Sulfadimethoxine) water for 5 days, Milk: 60 hours
Injectable: 5 cc loading dose then Meat: 5 days
2.5 cc/day for 3 daysfor 100#
goat
Amitraz (Mitaban) 10.6 ml of 19.9% Mitabanin 2 Cattle: no
gallons of water, whole body withdrawal
dip, repeat every 10-14 days
Decoquinate (Deccox) | 0.5 mg/kg/day in feed Coccidia
preventative
Doramectin 200 ny/kg PO Cattle: Avermectin
(Dectomax) 500 ny/kg topically Meat: 35 days
Eprinex 0.5 mgkg
Ivermectin 200 ny/kg SQ Injectable: Avermectin
1 mi/110# IM / SQ (1% solution) Meat: 35 days Used for
3 ml/26# PO (0.8% solution) Ord: nematodes,
Meat: 11 days external parasites
Lasalocid (Bovatec) 15-70 mg/head/day in feed
20-30 g/ton of feed
Levamisolee 0.184 g/50# Sheep: 3 days Used for
(Levasole, 0.50z/504# nematodes
Tramisole, 7.5-8 mg/kg PO
Prohibit) 2 ml/100#, repeat in 2-6 weeks
Malathion 1.5 oz/gal water, whole body spray
until skiniswet
Mebendazole 22.5 mg/kg orally
Moxidectin 0.2-0.4 mg/kg SQ Avermectin
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| Drug | Dose | Withdrawal | Notes
Par asiticides
Netobimin 11-25 mg/kg orally
Nitrofurazone Coccidiostat: 10 mg/kg PO 4 days
Oxfendazole 5 mg/kg PO Benzimidazole
Panacur 5 mg/kg PO SID for 3 days Milk: 14 days Benzimidazole
(fenbendazole) 9.5 mg/kg in feed for 3 days Meat: 14 days Usedfor nematodes
Praziquantel (Droncit / | 10-15 mg/kg BU Used for cestodes
Drontal)
Rumentel / Nematel 10 mg/kg PO 14-160 days Used for adult
(morantel tartrate) | 0.44 g/100# in feed nematodes
Don't use with
Pyrantel or
Levamisole
Salinomycin Coccidiostat: 100ppm in
concentrate
Strongid (pyrantel 25 mg/kg PO BU
tartrate / pamoate)
Sulfadimethoxine Coccidiostat: 75 mg/kg PO 4-5 days
250 mg/kg PO sustained release
bolus
Sulfamethazine Coccidiostat: 50 g/ton of feed
Thiabendazole 50-100 mg/kg PO, repeat in 2-4 Milk: 96 hours Benzimidizole
weeks Meat: 30 days
44mg/kg PO
Severe infection: 66 mg/kg PO
Thiophanate 9 kg/ton of feed or 2.8 kg/ton of
feed daily for 5 days
Flukes
Albendazole 7.5 mg/kg oraly
Clorsulon 10 mg/kg oraly Fasciola hepatica
Netobimin 20 mg/kg orally
Nitroxynil 10 mg/kg SQ
Oxyclozanide 15 mg/kg oraly
Triclabendazole 10 mg/kg oraly
Cestodes
Albendazole 10 mg/kg
Febental 7.5 mgkg BU Metabolized to
fenbendazole and
oxfendazole
Fenbendazole 15 mg/kg
Oxfendazole 10 mg/kg
Coccidiosis
Amprolium 5-10 mg/kg PO daily for 3-5 days Calves:
Meat: 24 hours
Decoquinate 1 mg/kg or 100 g/ton feed for 28
days
Diclazuril 1 mg/kg PO
Sulphadimidine 200 mg/kg then 100 mg/kg SQ or
IV daily for 5 days
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| Drug | Dose | Withdrawal | Notes
Coccidiosis
Sulphamethoxy 20 mg/kg SQ daily for 3 days
pridazine
Toltrazuril 20 mg/kg PO once every 3-4 weeks
External Parasites
Amitraz 0.025 % solution by spray or wash
Cypermethrin 1-2% solution pour on
Eprinomectin 0.5 mg/kg
Ivermectin 10 mg/50 kg SQ
Moxidectin 10 mg/ 50 kg SQ
Permethrin 4% solution pour on
Reproductive
Buserelin 25mL IM, SQ, or IV (at time of
breeding or to prevent
luteolysis)
5mL IM, SQ, or IV (cystic ovaries)
Chorionic Cystic fallicles: 250-1000 units 1V Cattle: none
Gonadotropin or M
500 unitsIM at time of breeding
Cloprostenol Na Induce parturition: 62.5-125ng IM Cattle: none
at 144 days gestation
Dinoprost Estrus synchronization: 8 mg IM on | Cattle: none
tromethamine day 5 of estrous, repeat in 11
(PGF2a, days (start estrousin 2 days)
Lutalyse) Abortifacient: 10-15mg IM
(anytime during gestation)
Chronic metritis/ pyometra: 2.5-5
mg SQ
Folligun/ Fostim SQor IM,
Dose dependent on time or year,
weight, and milk yield.
Gonadorelin Induce ovulation out of breeding Cattle: none
season: 100 ny injected daily
for 4-5 days
Oxytocin 10-201U or 1.5-25ml IM/SQ none
30-50 IU injection
Retained placenta: 10-20 units
Metritis; 5-10 unitsIM TID-QID, 2-
3days
Bleeding: 10-20 units 1V, may
repeat SQ in 2 hours
Reticular Groove closure
(before giving oral
meds)
Copper sulfate 5mL in1L of water PO
Lysine-vasopressin 0.25 units/kg IV
Spasmolytics
Metanizole, hyoscine 0505 mL IV
butybromide
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OVINE FORMULARY

| Drug | Dose | Withdrawal | Notes
Vaccines
Cl. perfringens C, D, 2 cc SQ, booster 21-28 days, Meat:
and tetanus biannual (R. axillary) 21 days
CLA 2 cc SQ, booster in 4 weeks, annual Meat:
(L. axillary) 21 days
Pseudorabies 2 ccIM, annua
Vitaminsand Minerals
Bo-Se (Selenium / Ewe: 2.5 ml/100# Meat:
Vitamin E) Lamb: 1 ml/40# 14 days
L-Se Lamb:1ml Meat:
14 days
Thiamine Polioencephalomalacia/ thiamine
deficiency: 10 mg/kg IV
initially, then 10 mg/kg IM BID
2-3 days
Vitamin A & D 1-2 cc SQ
Vitamin B Complex 10 mg/kg 1V then IM 3-4 days
4 ccIM or SQ
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OVINE DIFFERENTIAL LIST

ABDOM INAL PAIN /CONSTIPATION
- Bloat
- Fat necrosis (rectum or colon)
- Granoverload
- Hypocdcemia
- Intestind obstruction
- Obesity
- Pdvicmass
- Peritonitis
- Pregnancy
- Ruptured bladder

ABORTIONS
- Border Diseese (Bovine Vira Diarrhea—BVD)
- Brucdloss
- Campylobacter
- Chlamydia psttaci
- Leptospirosis
- Lideriogs
- Maternd stress
- Mycoplasma ovipneumonia
- Mycotic
- Nutritiond deficiency / excess
- Paadtic
- QFever
- Sdmondloss
- Sdenium toxicity
-  Savdion
- Toxic plants
- Toxoplasmosis

AGALACTIA /HYPOGALACTIA
- Abscess
- Mammary gplasia, hypoplasa
- Maditis
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ALOPECIA
- Chorioptic mange
- Dermaophiloss
- Dermatophytosis
- Gadrointesting parasites
- lodine deficiency
- Lice
- Meninged worm (Pardlgphostrongylus tenuis)
- Sarcoptic mange
- Scrapie
- Staph Dermatitis
- Vitamin A deficiency
- Vitamin D ddficiency
- Vitamin E deficiency
- Zinc deficiency

ANEMIA
- Angplasmoss
- Bdbesa
- Clodridium
- Cobdt deficiency
- Copper toxicity
- Eperythrozoonoss
- Feeding cow colostrum
- Fless
- Internd paradtes
= Haemonchus contortus
- lron deficiency
- Johne'sDisease
- Leptospira
- Lice
- Liver fluke infestation
- Moldy clover
- Pants
= Galic
= Kde
= Onions
- Swayback
- Toxins
- Zinctoxicity
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ANESTRUS
- Hesat stress
- Luted cyds
- Manutrition
- Nurang ewes
- Outsde of normal breeding season
- Poor footing
- Post partum period
- Pregnancy
- Pseudohermaphrodite
- Pyometra

ANOREXIA
- Bloa
- BlueTongue
- Grain engorgement / Acidosis
- Hypocdcemia/ hypomagnesemia
- Madltis
- Pageurdloss
- Polioencephalomalacia/ thiamine deficiency
- Pregnancy toxemia/ Ketoss
- Sheep pox

ASCITES/PLEURAL EFFUSION / PERIPHERAL EDEMA

- Cor pulmonde
- Gadrointestina maabsorption
- Heart problems
- Hemodilution
- High dtitude disease
- Kidney disease
=  Amyloidoss
= Glomerulonephritis
- Liver disease
- Lymphatic obgtruction
- Monensin/ Lasdocid toxicity
- Peurtis
-  Savaion
- Thrombophlebitis
- Urdlithiasas—rupture
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ATAXIA
- Border Disease abortion
- Clodridium perfringens
- Copper deficiency
- Hypocdcemia/ Hypomagnesemia
- Ligeia
- Parastic migration
- Polioencephdomdacia/ thiamine deficiency
- Screpie
- Swayback
- Teanus
- Vitamin D deficiency

ATYPICAL PNEUMONIA
- Chlamydia psttaci
- Mycoplasma ovipnemonia
- Sdeniumtoxicity

BLINDNESS
- Brain abscess
- Branedema
- Brantumor
- Congenitd
- Encephditis
- Encephdomdacia
- Enterotoxemia
- ldiopathic hepatitis
- Inherited blindness
- Keratoconjunctivitis
- Ketoss
- Metadehyde poisoning
- Morexdlabovis
- Phenothiazine poisoning
- Poisonous plants
- Polioencephdomdacia/ thiamine deficiency
- Pregnancy toxemia
- Sdt poisoning
- Sdenium
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CARDIAC MURMUR
- Anemia
- Exdtement
- Fever
- Heart problems
= Bacterid endocarditis
= Congenital defects
» Degenerdtive vavular disease
- Peicaditis
- Young animd

CHRONIC PNEUMONIA
- Adenomatoss
- Caseous lymphadenitis
- Mycoplasma
- Ovine Progressive Pneumonia
- Pagteurdla pneumonia

CIRCLING
- Brain abscess
- Branneoplasa
- Brantrauma
- Ceavicd vertebra osteomyelitis
- Encephditis
- Encephdomaladia
- Lidgeia
- Otitismedia
- Polioencephaomalacia/ thiamine deficiency
- Pseudorabies

COoLIC
- Acidoss/ Grain overload
- Bloa
- Condtipation
- Diarhea
- Foreign body
- Granoverload
- Hypocdcemia/ hypomagnesemia
- Intestinal foreign body / obstruction
- Intussusception
- Labor
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COLIC, Cont.
- Peritonitis
- Pregnancy
- Tetanus
- Urinary cdculi
- Uterinetorsion

CONJUNCTIVITIS
- Chlamydia pstteci
- Corned ulcer
- Foreign body
- Moraxdlabovis
- Mycoplasma ovipneumonia
- Sheep pox

CONVUL SIONS

- Anthrax

- Braintumor / abscess

- Devedopmentd mdformations

- Drugs
» Intracarotid injection
=  Premature withdrawa of anti-convulsant medication
=  Theophylline

- Heat stroke

- ldiopathic epilepsy

- Infectious
=  Botuligm
= CNS parasite migration
»  Generdized sepss
=  Meningitis/ encephditis

- Liverfalure

- Meabolic
=  Hyperndremia
= Hypocdcemia

= Hypoglycemia

Hypomagnesemia
Hyponatremia
= Maetabolic acidosis
- Perinad complications
= Ceréebra concusson
= Hypoxic-ischemic brain injury
= Intracranid hemorrhage
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CONVUL SIONS, Cont.

Polioencephadomaacia/ thiamine deficiency
Rabies
Tetanus
Toxins
= Cyanide
* Led
Trauma

CORONITIS

Blue Tongue

Chemica exposure

Foot and Mouth Disease
Orf

Toxic plants

Vescular Stomatitis

COUGH

Abscesses

Adenovirus

Bacterid pneumonia

Choke

Chronic caseous lymphadenitis
Parainfluenzavirus Type 3
Paragitic bronchitis
Septicemia (neonate)

Trauma

White muscle disease

CRIMPLESSWOOL

Border Disease
Chronic disease
Copper deficiency
Pyrexia
Swayback
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CYANOSIS
- Angphylaxis
- Bloa
- Heart defects
- Preumonia
- Shock
- Toxic Methemoglobinemia

CYCLIC IRREGULARITIES—FEMALE
- Campylobacterioss
- Cydicovaries
- Early/latein breeding season
- Endometritis
- Heat gtress
- Leptospiross
- Poor body condition

DEFORMED HOOVES
- Acidogs/ Grain overload
- Chronic foot rot
- Poor trimming
- Sdenium toxicity
- Zinc deficiency

DERMATITIS
- Chemicd burns
- Chorioptic mange
- Dermaophilogs
- Dermatophytoss
- Frost bite
- Lice
- Pardaphogtrongylus migration
- Photosengtization
- Sarcoptic mange
- Stgph Dermditis
- Vitamin A deficiency
- Vitamin E deficiency
- Zinc deficiency
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DIARRHEA
- Campylobacter
- Cahartics/ laxetives
- Clogtridium perfringens Type B
- Cobdt deficiency
- Coccidioss
- Cryptosporidium
- E cdi
- Falure of passve trandfer
- Granoverload/ Acidoss
- Intussusception
- Lidgeia
- Molybdenosis/ copper deficiency
- Nitrate poisoning
- Paadtic gastroenteritis
- Polioencephalomdacia/ thiamine deficiency
- Rotavirus
- Sdmondla
- Sepgs/ toxemia/ enterotoxemia
- Toxins/ Poisonous plants
- Uremia/ rend failure

DIARRHEA, NEONATAL
- Clogridium perfringens
- Coccidioss
- Cryptosporidium
- E cdi
- Sdmondla

DYSPHAGIA
- Actinobedillosis
- Actinomycoss
- Botulism
- Brain abscess
- Choke
- Cleft pdate
- Digphragmetic hernia
- Encephditis
- Hypocdemia
- Ligeriods
- Locoweed
- Mandibular / maxillary fractures
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DYSPHAGIA, Cont.
- Meningitis
- Ord vesdles, erosons, ulcers
- Orf
- COtitismediaand interna
- Pharynged dbscess/ cdlutitis
- Pseudorabies
- Rabies
- Ruptured / damaged esophagus
- Snakehite
- Teeth problems
=  Peridonta discase
=  Worn/ missng teeth
= Tooth root abscess
- Teanus
- Tick padyds
- Whitemuscle disease

DY SPNEA
- Abscess
- Actinobacillus
- Acutevird infection
- Adenomatoss
- Angphylaxis
- Bloa
- Caseous lymphadenitis (CLA)
- Chronic acidogs
- Foreign Body
- Migrating paradites
- Nasd myioss
- Ovine Progressive Pneumonia (OPP)
- Pagteurdloss
- Sdenium toxicity
- Snugtis
- Sunburn/ photosengtization

DYSRHYTHMIAS
- Brisket disease
- Cadiomyopathies
- Cor pumonde
- Electrolyte dbnormdlities
- Exdtement




DYSRHYTHMIAS, Cont.

Fever
Foot rot
Gadtrointestind disease

Myocarditis/ myocardid disease

Pericarditis
Toxemia
Vavular heart discase

DYSTOCIA

Cervix undilated

Fetopelvic disproportion
Malposition

Malposture

Ma presentation

Multiple feti

Mummification / maceraion
Obesity

Periparturient hypocacemia
Uterinetorsion

DYSURIA

Actinomyces

Cyditis

Mycoplasma

Orf

Photosengtivity

Sacradl fracture

Spind cord injury

Trauma

Ulcerative baantitis and vulvitis
Urinary caculi

Bacterid oftitis
Foreign body
Fungd atitis
Mycoplasma sp.
Psoroptic mange
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EDEMA
- BlueTongue
- Clodridium
- Cobdt deficiency
- lodine deficiency
- Johne'sDisease
- Mdignant edema
- Maditis
- Pregnancy toxemia
- Snake bite
- Sunburn / photosenstization
- Trauma
- Ulcerative bdantitis and vulvitis

FAILURE TO THRIVE
- Anemia
- Falure of passvetrandfer
- Gendic
- Immunodeficiency
- Johne'sDisease
- Ord lesons
- Paradites
- Respiraory disease
- Vitamin/ minerd imbaance

FEVER
- Acutevird infection
- BlueTongue
- Falure of passve trandfer
- Foreign body
- Mdignant edema
- Madltis
- Pagteurdloss
- Sdmondla
- Sheep pox
- Traumatic reticulo-peritonitis

FRACTURES
- Breeding
- Cddum deficiency
- Copper deficiency




FRACTURES, Cont.
- Gun shot wound
- Osteoporosis
- Toxicingesion
- Trauma
- Vitamin D deficency

GESTATION, PROLONGED
- Fescuetoxicity
- Fetd mummification
- High environmenta temperature
- Hydrops amnii
- Hypothdamus- hypophysed-adrenal axis disorders

GOITER
- Dietary iodine excess
- Goitrogenic substances
- Inherited enzyme excess
- lodine deficiency

HEADTILT
- Abscess
- Inner ear infection
- Ligeia
- Mycoplasma sp.
- Otic foreign body
- Polioencephaomalacia/ thiamine deficiency
- Tooth infection
- Trauma

HEART SOUNDS, MUFFLED
- Abscesses
- Congedtive heart fallure
- Emphysema
- Obesity
- Peicaditis
- Peurd efudon
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HEMATURIA
- Bladder polyps
- Bracken fern toxicity
- Cdculi
- Cyditis
- Infarction of kidney
- Pgilloma
- Pydonephritis
- Trauma
- Urethritis

HEPATITIS
- Hukes
- Hepatic abscesses
- Ligeia
- Toxins

HYPOPROTEINEMIA
- Cobdt deficiency
- Johne sDisease
-  Paadites

|ICTERUS
- Hemoalytic anemia
= Anaplasmoss
= Badllary hemoglobinuria
= Leptospirosis

= Aflaoxicoss
= Faty liver
*  Pyrrdizidine dkdoid

INFERTILITY—RAM

- Ddficiencies
= |odine
=  Manganee
= VitaninA
= Zinc

- Environmentd
= Cold wegther infertility
=  Group housing of maes
= Heat stroke
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INFERTILITY—RAM, Cont.
-  Hereditary
= Chromosomd abnormalities
* Inbreeding
= Segmenta aplasiaof reproductive tract
- Lameness
- Manutrition
- Penis/ Prepuce
= Bdanoposhitis
Cdlulitis
Dermatophilosis
Foreign Body
Hematoma, hematocdle
Herpesvirus
Loss of penile sensation
Micropenis, hypoplasa
Orf
Pargphimosis
Penile deviation
Penile preputia adhesion
Persgtant penile frenulum
Phimoss
Preputid stenosis
Prolapsed prepuce
Trauma, hematoma, abscesses

- Psychogenic impotency

- Scrotum
=  Abscess
= Dematophiloss
=  Froghite
= Inguind scrotd hernia
- Semind vesculitis
- Sperm
= Abnormadlities of spermatogenesis
=  Hemospermia
= Sperm granuloma
- Tedticles/ Spermatic cord
= Actinomyces
= Brucdloss
=  Cryptorchidism
= Degenerdtion
» Epididymitis
= Hypoplasa/ atrophy
= QOrchitis
= Sggmentd gplasa

Spermatocele
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INFERTILITY—RAM, Cont.

= Trauma
=  Tumors

- Urethraand Erectile tissue
= Corpus cavernosum vascular shunts
* Ruptured urethra
= Urethrd figula
= Urdlithieds

- Vaicocde

- Vertebrd spondyloss

JUGULAR VENOUSDISTENTION / PULSATION
- Brisket disease
- Cadiomyopathy
- Congedtive heart failure
- Cor pumonde
- Heart base tumors/ abscess
- Jugular venous phlebitis/ thrombosis
- Monengn toxicity
- Peicaditis
- Right atrid-ventricular vave insufficiency
- Right Sded heart failure
- White muscle diseese

KERATOSIS
- Sarcoptic mange
- Vitamin A deficiency
- Zinc deficiency

KETOSI S
- Anorexia
- Maditis
- Maetritis
- Peitonitis
- Pregnancy toxemia

LAMENESS
- Bruised foot
- Chlamydia
- Eryspdas
- Foot abscess
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LAMENESS, Cont.
- Foot and Mouth Disease
- Foot infection
- Foot Rot
- Foreign body
- Fractures
- Hoof defects
- Laminitis
- Mdignant edema
- Muscle abscess
- Mycoplasma
- Ogeomyditis
- Over grown fegt
- Previousacidosis
- Septic arthritis
- Sprain
- Teanus
- Trauma/ injury—Ilaceration, puncture
- Vedaular Stomditis
- Vitamin D deficency
- Whitemuscle diseese
- Zinc deficiency

LIBIDO, POOR IN RAMS
- Epididymitis
- Group housing of mades
- Lameness
- Manutrition
- Orchitis
- Penls/ Prepuce problems
Corpus cavernosum vascular shunts
= Lossof penile sensation
=  Pergdant penile frenulum
» Poghitis
= Prolapsed prepuce
Trauma, hematoma
- Psychogenlc Impotency
- Vertebrd osteophytosis/ spondyloss
- Zinc deficiency
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LIMB SWELLING
- Hadtissue
= Degenerdtivejoint disease

Epiphystis
Fracture
Molybdenosis/ Copper deficiency
Ogeomydlitis
Ogteosarcoma
Septic arthritis
Sequestrum
Tumor cadnoss
- Softtissue

=  Abscess
Bee sting / snake hite
Chronic tendonitis
Fescue foot
Foot rot
Gangrene of foot
Granulomas
Hematoma
Hygroma
Mycoplasma arthritis
Neoplasia
Ruptured tendon
Septic arthritis
Tenosynovitis

LYMPHADENOPATHY
- Caseous lymphadenitis
- Lymphosarcoma
- Nocardia
- Tuberculoss

MAMMARY DEVELOPMENT, PRECOCIOUS
- Abortion
- Ascending infection during pregnancy
- Ovarian tumors
- Pregnancy
- Spontaneous
- Zeardenone toxicity
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MAMMARY GLAND, ENLARGED
- Abscesses
- Blind quarter
- Maditis
- Pendulous udder
- Periparturient udder edema
- Trauma

MEL ENA
- Abomasd ulcer
- Coccidioss
- Gadroenteritis with bleeding
- Internd parasites
- Intussusception
- Toxins
= Arsnic
= Non geroidd anti-inflammatory drugs (NSAIDS)
= O&K toxicity
= Sufur
= Wafain

MUCOUS MEMBRANE PAPULES
- Orf
- Sheep pox
- Toxicingedion
- Vedcular gomditis

MUSCL E SPASM
- Hypomagnesemic tetany
- Grasstetany
- Hypocdcemia
- Teanus

NASAL AND OCULAR DISCHARGE
- Abscesses
- Acutevird infection
- Bacterid pneumonia
- Chlamydia pgttaci
- Choke
- Dudty environmert
- Moldy feed
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NASAL AND OCULAR DISCHARGE, Cont.
- Nasd myiogs
- Pegteurdloss
- Paanfluenzavirustype 3 (Pl3)
- Septicemia (neonates)
- Trauma

NEONATAL DEATH
- Agpirdion pneumonia
- Atresaani or other congenita defects
- Cryptosporidia
- E cdi
- Lamb dysentery
- Orf
- Predation
- Rotavirus
- Sdmondla
- Septicemia
- Savaion
- Trauma
- Vitamin E/ Sdenium deficiency

NEUROL OGICAL SIGNS
- Brain abscess (Caseous lymphadenitis—CLA / Actinobacillus)
- Clogridium perfringens type C
- Cobdt deficiency
- Copper deficiency
- Hypocdcemia
- Hypomagnesamia
- Inner ear infection
- Lideriogs
- Loupingill
- Mycotoxins
- Pardaphostrongylus (Meninged worm migration)
- Polioencephalomalacia/ thiamine deficiency
- Pregnancy toxemia
- Rabies
- Scrapie
- Swayback
- Teanus
- Tick padyds
- Uremia
- Vitamin A deficiency
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OPHTHALMOLOGIC
- Cataracts
- Chlamydia
- Entropion
- Foreign body
- Hay or dust
- Moraxdlabovis
- Mycoplasma
- Pageurdloss
- Sheep pox
- Vitamin A deficiency

OPISTHOTONOS/HYPERETHESIA
- Clogridium perfringens Type D
- Lideria
- Meniged worm migration
- Polioencephdomdacia/ thiamine deficiency
- Screpie
- ALSO SEE NEUROLOGICAL SECTION

ORAL LESIONS
- Abscesses
- BlueTongue
- Broken or lost teeth
- Fungd and Bacterid gingivitis
- Lumpy jaw
- Madoccluson
- Neoplasa
- Vedcular Stometitis
- Wooden tongue

PARALYSS
- Hypocdcemia
- Meninged worm
- Spind abscess
- Swayback
- Trauma
- Vertebrd fracture
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PERIPHERAL PUL SE, ABNORMALITIES
- Acid/Basedisorders
- Cadiac dysrhythmias
- Congedtive heart fallure
- Dehydraion
- Electrolyteimbaance
- Shock
- Toxemia

PHOTOSENSI TIZATION
- Chronic fluke damage
- Congenita porphyria
- Liver disesse
- Phencthiazines
- St John’'sWart
- Toxins

POLYARTHRITIS
- Chlamydia psttaci
- Falure of passve trandfer
- Mycoplasma ovipneumonia
- Puncture wound
- Staphylococcus aureus

POLYURIA
- Diabetes mdlitus/ Diabetes ingpidus
- Diuretics
- Huid adminigration
- Hyperglycemia
- Rend failure acute and chronic
- Sdt deficiency
- Sdttoxicty
- Severechloride, potassum, or urea deficiency
- Seroid adminigtration

POSTURAL DEFORMITIES
- Chronic laminitis
- Congenitd
= Angular limb deformities
= Contracted tendons
- Degenerdtive joint disease
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POSTURAL DEFORMITIES, Cont.
- Fractures
- Hyperparathyroidism
- Hypertrophic osteopathy
- Infection of foot
- Luxation
- Muscle arophy from denervation
- Ogeomdacia
- Ogeomyditis
- Phygtis
- Rickets
- Ruptured muscle
- Secondary contracted tendons
- Septic athritiswith ankyloss
- Septic tenosynovitis
- Severed tendons

PRURITIS
- Chemicd toxins
- Chorioptic mange
- Cobdt deficiency
- Dermatophytosis
- Fleas, keds, ticks (ectoparasites)
- Lice
- Meninged worm
- Panttoxins
- Pseudorabies
- Rabies
- Sarcoptic mange
- Scrapie
- Sunburn/ photosengtization
- Zinc deficiency

REGURGITATION
- Choke
- Esophaged trauma
- Obstruction
- Sdttoxicty
- Toxins/ Poisonous plants




RENAL FAILURE, ACUTE
- Aminoglycosde adminisiration
- Chemicds
- Hemodynamic causes
=  Heart falure
= Rend vein thromboss
=  Severebloat
= Shock
Oak toxicity
Septic causes
=  Maditis
= Maetritis
= Pydonephritis
= Rend necross

RENAL FAILURE, CHRONIC
- Amyloidosis
- Any cause of acute rend failure
- Chronic obgtruction
- Chronic pydonephritis

REPEAT BREEDING—FEMALE
- Campylobacterioss
- Endometritis
- Fdllicular cysts
- Heat gress
- Inadeguate number of rams
- Leptospiross
- Madnutrition
- Poor semen qudity

RESPIRATORY
- Adenovirus/ adenomatoss
- Caseous lymphadenitis
- Chlamydia
- Chronic pulmonary adenomatos's
- Mycoplasma
- Nasal bot
- Nasa myoss
- Neoplasa
- Ovine Progressive Pneumonia (OPP)
- Paranfluenzatype 3




RESPIRATORY, Cont.

Paraditic bronchitis
Pasteurdloss
Sdenium toxicity
Tuberculoss

RESPIRATORY STRESS

Acidogs

Angphylaxis/ dlergy
Anagplasmos's

Bloat

Distended abdomen
Enteritis
Eperythrozoons's

Huid and dectrolyte loss
Hyperthemia
Hypocdcemia
Hypomagnesemia
Hypovolemic, cardiac, and septic shock
Iron deficiency

Metritis

Neonatd septicemia
Pan

Pneumonia
Sdmondloss
Septicemia

White muscle disease

RETAINED PLACENTA

Abnormd gedtation length
Abortion

Dystocia

Hypocacemia

Induced parturition
Macentitis

Sillbirth

Vitamin E deficiency
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RETARDED GROWTH

Failure of passive transfer
Genetic

Nutritiond deficiency
Parasitic gastroenteritis

ROUGH HAIR COAT

lodine deficiency
Johne' s Disease
Parasites

Vitamin A deficiency

SALIVATION, EXCESSIVE

Blue Tongue

Dentd problems

Foreign body
Herpesvirus

Oral abscess

Ord ulcers
Organophosphate toxicity
Tumor

Vedcular Stomatitis

Zinc Deficiency

SCABS/ULCERSON SKIN /SCALING

Chorioptic mange
Contagious ecthyma (Orf)
Dermatophilosis

Fleas

Lice

Ringworm

Sarcoptic mange

Sheep pox
Stephylococcd dermdtitis
Ulcerdtive bdantitis and vulvitis
Zinc deficiency
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SEIZURES
- Anthrax
- Brain tumor / abscess
- Deveopmentd mdformations
- Drugs
= |ntracarotid injection
=  Premature withdrawa of anti-convulsant medication
»  Theophylline
- Heat stroke
- ldiopathic epilepsy
- Infectious
=  Botuligm
= CNS parasite migraion
»  Generdized sepss
= Meningitis/ encephditis
- Liverfalure
- Meabolic
= Hypernatremia
= Hypocdcemia
= Hypoglycemia
= Hypomagnesamia
= Hyponaremia
= Maetabolic acidosis
- Perinad complications
= Cerebra concussion
= Hypoxic-ischemic brain injury
= Intracranid hemorrhage
- Polioencephdomaacia/ thiamine deficiency
-  Rabies
- Teanus
- Toxins
=  Cyanide
* Lead
- Trauma

SEPTICEMIA /ENLARGED JOINTSAND /OR UMBILICUS
- Actinomyces pyogenes
- Chlamydia
- E cdi
- Falure of passve trandfer
- Fracture
- Hemaogenous infection
- Joint-1lI
- Mycoplasma
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SEPTICEMIA /ENLARGED JOINTSAND / OR UMBILICUS, Cont.
- Physad fracture
-  Sdmondla
- Staphylococcus sp
- Streptococcus P
- Trauma

STIFF GAIT / SAWHORSE STANCE
- Clodridium
- Hypocdcemia/ hypomagnesemia
- Polioencephalomalacia/ thiamine deficiency
- Teanus
- Vitamin D (deficiency or toxicity?)
- Zinc deficiency

STRANGE BEHAVIOR
- Hypethermia
- Nasd myioss
- Predators
- Pseudorabies
- Rabies

SUDDEN DEATH
- Infectious and Paragitic
= Abscess rupture—liver
»  Angplasmoss
= Anthrax
=  Botuligm
= Clogtridium species
= Gangrenous maditis
= Haemonchus
= |nhaation pneumonia
= Leptospiross
= Liver flukes
* Pseudorabies
=  Sdmondloss
= Septic metritis
- Metabalic

= Granoverload

= Grasstetany

= Hypocdcemia

= Molybdenosis/ copper deficiency
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SUDDEN DEATH, Cont.
= Polioencephdomdacia/ thiamine deficiency
* Pregnancy toxemia
»  White muscle disease
- Miscdlaneous
= Angphylaxis
= Blood transfusion reaction
= Dogng guninjury
= Lightning grike
- Physcd causes
»  Abomasd bloat (lambs)
Bloat
Choke
Gunshot
Heat stroke
Mesenteric torson
Myocardid infarction
Ruptured uterine artery
Trauma
Ulcers perforating or bleeding
Urolithiass

1
)
X
(@)

4-aminopyridine
Anticoagulants
Arsenic
Botuligm
Carbamates
Chlorinated hydrocarbons
Copper toxicity
Crude all
Gossypol
Hydrogen sulfide gas
Lead toxicity
Metaldehyde
Monesn
Nicotine toxicity
Nitrogen dioxide gas
Organophosphates
Sdt toxicity
Sdenium toxicity
Ureatoxicity
- Toxicplants

» Bluegreen dgee

=  Canary grass

= Cocklebur

= Cyanogenic plants
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SUDDEN DEATH, Cont.

Death camas
Golden chain tree
Greasawood

Ha ogeton
Ink weed
Larkspur
Laurds
Lupine
Milkweed
Monkshood

Oleander

Tobacco

SWAYBACK
- Copper deficiency
- Genetic

Night shades
Nitrate accumulating plants

Poison hemlock

Water hemlock

- High molybdenum, sulfate, or cadmium

- Trauma

TACHYPNEA
- Acddoss
- Obesity
- Paragtic bronchitis
- Preumonia
- Stress

TENESMUS
- Condipation
- Diarhea
- Labor
- Paradites
- Rectd prolapse
- Rectovagind fisula
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UNTHRIFTINESS
- Copper toxicity
- Liver fluke infestation
- Paadtic gastroenteritis
- Swayback
- Vitamin D deficency

WEAK LAMBS
- Anamia
- Bacterid infections
- Birth aphyxia
- Birthtrauma
- Border Disease

- Bran/ spina cord disease

- Colibadilloss

- Cryptosporidioss

- Diarhea

- Drugsand toxins

- Falure of passve trandfer
- Hypoglycemia

- Liver disease

- Madnutrition

- Paragtic infection

- Pneumonia

- Sdmondlogs

- Septicemia

- Teaus

- Whitemuscle disease

WEAKNESS
- Abomasd ulcers
- Addoss
- Angplasmoss
- Cadiac arhythmias
- Congenitd heart defects
- Congedtive heart falure
- Hypocdcemia
- Hypomagnesamic tetany
- Ketoss
- Madnutrition
- Myocardid disease
- Paradtism
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WEAKNESS, Cont.
- Parturient paress
- Peitonitis
- Preumonia
- Policencephdomaacia/ thiamine deficiency
- Rend disease
- Sdmondla
- Toxic blue bag
- Urdlithiads
- Vitamin deficiency

WEIGHT GAIN/ GROWTH, DECREASED
- Cobdt deficiency
- Copper deficiency
- Cryptosporidium
- Diarhea
- Lameness
- Manutrition
- Paadtes
= Coccidioss
=  Fukes
= Gl worms
= Lice
= Lungworms
= Mange

- Preumonia

- Sdenium deficiency

WEIGHT LOSS
- Caseous lymphadenitis
- Copper toxicity
- Dentd donormdities
- Diarhea
- John€ sDisease
- Lameness
- Manutrition
- Ovine progressive pneumonia (OPP)
- Paradites
- Pneumonia
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CAPRINE FORMULARY

Many of the following drugs are not approved for usein goats. These drugs are marked
ELU (ExtraLabd Use). In cases where withdrawa times are not determined for goats,
the withdrawal times for cattle or sheep are noted.
IM injections are best made in the neck or triceps (longissmus muscles over
back aso acceptableif the hide will not be marketed)
DO NOT use caudd thigh musclesfor IM injectionsin goats (lameness,
sciatic nerve damage)
No more than 5ml injected into any one Ste

Basic Goat Reference Vaues:
T: 104°F (101.5°F - 105°F)
P. 70—-80 bpm
R: 16 — 34 breaths per minute
PCV: 22% - 38%
Gedation Length: 145 — 155 days
Edtrus Cycle Length: 21 days, does come into hest in the fall

Drug | Dose | Withdrawal | Notes
Abomasal Tone Restoration / Emptying
Metoclopramide HCI 051 mg/kg IV BU Contraindicated
with obstruction /
perforations
Anaphylaxis
Epinephrine 0.5-1cc/100# of 1:1000 dilution 1M None necessary Can be added to
or SQ, 1:10,000 dilution IV, local anesthetics
may be repeated at 15 minute to prolong effects
intervals
Dexamethasone 0.5-1 mg/kg IV with epinephrine Cattle: none
Diphenhydramine 0.5-1 mg/kg IV with epinephrine BU
(Benadryl)
Anesthesia
Acepromazine 0.01-0.02 mg/kg dow 1V BU Causes
0.05-1.0 mg/kg IM FARAD: hypotension; no
Milk: 48 hours analgesic effect
Meat: 7 days
Alphaxolone/ 3 mg/kg slowly IV
Alphadolone
Anesthesia Cocktail Butorphanol 0.1 mg/kg + Xylazine
0.05 mg/kg + Diazepam 0.1
mg/kg
Atipamezole 125-175 ng/kg haf 1V, half IM ELU Reversal of
(Antisedan) Xylazine,
Detomidine
Atropine Preanesthetic: 0.15-0.3 mg/kg IM No information Not routinely used
OP poisoning: 0.5 mg/kg (/4 1V, availablefor as preanesthetic
rest SQ or IM), repeat q3-4 withdrawals
hoursfor 1-2 days
Buprenorphine 0.005 mg/kg IM every 12 hours, BU Good for viscera
slow onset, lasts 4 hours pain
Butorphanol 0.1-0.2mg/kg IM or IV every 3 BU Good for viscera
(Torbugesic) hours pain




CAPRINE FORMULARY

| Drug | Dose | Withdrawal | Notes
Anesthesia
Chlorpromazine 0.55-4.4 mglkg IV BU Causes contact
2.2-6.6 mg/kg IM dermatitisin
2-3.5mg/kg IV g5-6 hours humas
Detomidine 0.2-0.8 ny/kg IV BHU
(Dormosedan) 20-40 ng/kg 1V or IM FARAD:
Milk: 72 hours
Meat: 3 days
Diazepam 0.25-0.5 mg/kg slowly 1V BU Also used to treat
Tranquilization: 0.55-1.1 mg/kg IM seizures
Bermuda Grass toxicosis: 0.8 mg/kg
v
Appetite Stimulant: 0.04 mg/kg IV
Doxapram (Dopram) Stimulate respiration: 0.4 mg/kg IV BU
Overdose of sedative: 0.5-1 mg/kg
v
Guaifenesin 66-132 mg/kg IV BU For muscle
44-88 mg/kg IV + 0.66-1.1 mg/kg FARAD: relaxation
Ketamine Up to 100 mg/kg
Milk: 48 hours
Meat: 3 days
Ketamine Premed atropine 0.4 mg/kg, then BU Must be given
xylazine 0.22 mg/kg IM 20-25 FARAD: following or with
mins later. 10 mins after Up to 2 mg/kg asedative
xylazine, 11mg/kg ketamine IM 1V; 10 mg/kg IM
Premed atropine 0.22 mg/kg + Milk: 48 hours
acepromazine 0.55 mg/kg then Meat: 3 days
ketamine 22 mg/kg IM, then
intermittent 2-4 mg/kg IV
2 mg/kg IV induction, then 4
ml/min constant infusion
Extended anesthesia with ketamine
2-4 mg/kg IV (short term) or 6
mg/kg IV
Ketamine/ Xylazine X:0.22 mg/kg IM then K: 11 mg/kg BU
IM in 10 mins.
OR X: 0.22 mg/kg + K: 11 mg/kg
IM
5 mg/# increments, 3 mg/# if
prolonged
Lidocaine 2% Toxic dose: 10 mg/kg IM / SQ Milk and Meat: Also used for
25cc SQ for 120# goat 48 hours ventricular
Lamb: dilute to 1%, no more than arrhythmias
4cc SQ
Medetomidine 25-35 my/kg IM ELU
M ethohexital sodium 4 mg/kg as a2.5% solution
Morphine epidural 0.1 mg/kg (15 mg/ml morphine) BU Class |1 controlled
Xylazine: 0.05 mg/kg drug
Pentobarbital Anesthesia: 20-30 mg/kg 1V BU 20 min duration
Lamb: 15-26 mg/kg IV of anesthesia
Propofol 34 mg/kg owly IV BEU
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CAPRINE FORMULARY

| Drug | Dose | Withdrawal | Notes
Anesthesia
Telazol 55 mgkg IV BU
25mg/# 1V
5.7 mg/kg for prolonged procedure
Thiopental 9.9-15 mg/kg IV BU Good induction of
20-22 mg/kg IV (with atropine) general anesthesia
Tolazoline Reverse xylazine: 2-4 mg/kg slow ELU:
v Not for usein
food animals
New Zealand:
Meat: 30 days
Xylazine (Rompun) Minor: 0.03-0.04 mg/kg IV / IM BU Use low dose and
Standard: 0.05 mg/kg IV FARAD with caution
0.10 mg/kg IM See dose section
0.02 mg/# 1V or 0.1 mg/# IM
0.1-0.22 mg/kg IM
0.044-0.11 mg/kg IV
FARAD:
Upto 0.1 mg/kg 1V, or 0.3 mg/kg
IM:
Milk: 72 hours, Meat: 5 days
0.3-2.0 mg/kg IM:
Milk: 120 hours, Meat: 10 days
Xylazine epidural 0.05 mg/kg Meat: 7 days
Y ohimbine Reverse xylazine: 0.125 mg/kg 1V BU
2.5 cc/100# IV FARAD:
Milk: 72 hours
Meat: 7 days
Anthrax Treatment
Oxytetracycline 4.4 mg/kg IM or IV daily BU Donot usein
Cattle: healthy animals
Meat: recently
15-28 days vaccinated for
depending on anthrax
brand used
Antibiotics
Amikacin 10 mg/kg IV BELU Gram negative
aerobic,
bactericidal
Amoxicillin 35mg/#IM SID Cattle: Gram +/- aerobes
For footrot Milk: 96 hours and anaerobes,
Meat: 25 days bactericidal
Ampicillin 2-5ml/#1M SID Cattle: Gram +/- aerobes
(Polyflex 250 mg/ml) 4 ¢cc/100# SQ BID 14 days Milk: 48 hrs and anaerobes,
For pneumonia Meat: 6 days bactericidal
Good after
surgeries
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CAPRINE FORMULARY

| Drug | Dose | Withdrawal | Notes
Antibiotics
Ceftiofur (Naxel) 0.5-1 mg/#injectable Cattle: none Gram +, mostly
2¢cc/100# IV/ IM BID 7 days aerobes,
bactericidal
To treat
respiratory and
skininfections,
mastitis, including
Pasteurellosis
Chlortetracycline 80 mg/head/day in feed
(Pennchlor,
Aureomycin)
Excenel 1-2 ml/100# SID Cattle: Milk:
Footrot and pneumonia none needed
Meat: 2 days
Florfenicol (Nuflor) 3 cc/100# (200 mg/kg) IM EOD x 2 B.U Gram +/-
6 cc/100# (400 mg/kg) SQ once Cattle: For respiratory
Meat: infections:
IM: 28 days Pasteurellosis,
SQ: 38 days Fusobacterium
Not approved for
usein lactating
dairy cattle
Neomycin (Biosol, 10 mg/# for max. 14 daysinwater Sheep:
Neomix, Neosol) 70-140 g/ton of feed Meat: 20 days
11 mg/kg in water Cattle:
200-400 mg/galon in milk Milk: 48 hours
Meat: 30 days
Oxytetracycline (LA - 6-11mg/kg IV /IM Cattle: Footrot
200) 10-20 mg/kg PO g6 hours Meat: Pneumonia
5 cc/100# IM/SQ EOD x 4 28 days Abortion
Anthrax: 4.4 mg/kg IM or IV daily outbreaks
Procaine Penicillin G 6cc/100# IM SID 3-7 days Sheep: Gram + aerobes
44,000 units/kg Meat: 8 days and anaerobes
3,000 IU/# Cattle: Treat clostridial
1 cc/30# Milk: 48 hours diseases,
Meat: 4 days especially tetanus,
(per label dose) epididymitis and
orchitis
Rifampin 10-20 mg/kg PO BID 4 weeks No longer food Used in combo
Johne's: 4 mg/# PO SID indefinitely | animal with other
antibioticsto
improve
penetration
Sodium lodide Actinobacillus (Wooden Tongue): B.U
70 mg/kg 1V twice at 7-10 day
interval
Actinomycosis (Lumpy Jaw): 70
mg/kg 1V
Sulfadimethoxine 25 mg/#initialy IV SID, then Cattle: Streps,
(Albon) 12.5 mg/# oral/IV Milk: 60 hours respiratory, skin
Meat: 5 days infections
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CAPRINE FORMULARY

| Drug | Dose | Withdrawal | Notes
Antibi otics
Tetracycline 4.5ml/100# IM or IV g2-4 days Sheep:
For pneumonia, footrot, scours 5 days
Cattle:
Milk: 4 days
Meat: 28 days
Tilmicosin (Micotil) 1.2 cc/100# SQ 1 dose Cattle: May be toxic to
TOXICIN GOATS Meat: goats
DO NOT USE 28 days Not approved for
useindairy cattle
TMS/ SMZ 960 22-30 mg/kg PO BID B.U
Tylosin (Tylan 200) 10 mg/kg SID not to exceed 5 days Milk: 48 hours
Meat: 21 days
Anticonvulsants
Diazepam (Vaium) 0.05-0.5 mg/kg IV to effect. Repeat BU
as necessary.
Phenobarbitone 0.44 mi/kg IV to effect then 0.22 BU
(Sagatal) mi/kg every 8 or 12 hours as
required.
Antifungal
Clofazinim 2 mg/kg PO
Copper napthenate
Ehiliconazole 0.2% solution every 3 daysfor 4
applicationstopically
Griseofulvin 7.5 mg/kg for 7 days PO B.U
Natamycin 0.01% solution locally repeat after 5
and 14 days
Anti-Inflammatories
Aspirin 50-100 mg/kg PO every 12 hours FARAD:
Milk: 24 hours
Meat: 1 day
Betamethasone 0.04-0.08 mg/kg
Carprofen 1.4 mg/kg SQ or 1V every 36-48 BU
hours or PO once daily
Dexamethasone 0.1 mg/kg IV Cattle: None
necessary
Flunixin meglumine 1cc/1004 SQ/IVIIM FARAD:
(Banamine) 11-2.2mg/kg IV / IM every 24 Milk: 72 hours
hoursfor 3-5 days Meat: 10 days
Ketoprofen (Ketofen) 1 cc/100# IM/IV/SQ asneeded BU
3.3mg/kg IV / IM every 24 hours FARAD:
for upto 3 days Milk: 24 hours
Meat: 7 days
Meloxiram 0.5mg/kg IV or SQ every 36-48 B.U
hours
M ethylprednisolone 10-30 mg/kg IV every 4-6 hours for B.U
2-4 days
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CAPRINE FORMULARY

| Drug | Dose | Withdrawal | Notes
Anti-Inflammatories
Phenylbutazone 450 mg/100# PO SID BU
4 mg/kg IV or 10 mg/kg PO FARAD:
FARAD: Cattle See dose section

9mg/kg IV or IM once

Milk: 96 hours, Meat: 12 days
6-9 mg/kg IV or IM once followed
by 3 mg/kg daily

Milk: 120 hours, Meat: 21 days

Predef 2X 0.3-0.7 ml/100# IM, one-time dose! Cattle: Milk:
none needed
Meat: 7 days

Appetite Stimulation
Chlorpromazine 0.5mgkg IV
Diazepam 0.04 mg/kg IV
Copper poisoning
Ammonium Either 1.7 mg/kg IV or 3.4 mg/kg

tetrathiomolybdate

SQ in 3 doses on alternate days

Grass Tetany (Hypomagnesemia)

Calcium borogluconate

80-100 mL 1V or SQ, plus 100 mL

20% with of magnesium sulfate 25% SQ

magnesium and

phosphorus

Intestinal M otility Reduction

Loperamide 100-200 ng/kg PO every 8-12 hours

hydrochloride

John€' s Treatment
Clofazimin 2 mg/kg PO
Levamisolee 1.5 mg/# PO SID with rifampin for Sheep:
3 days Meat: 3 days
Rifampin 4 mg/# PO SID indefinitely NO LONGER
FOOD
ANIMAL
L ead Poisoning

Cacium disodium 75 mg/kg 1V or SQ in divided doses

versenate 20% every few hours for 3 or 4 days

Milk Fever (Hypocalcemia)

Calcium borogluconate | 80-100 mL, dowly IV, SQ or half

20%, with by each route

magnesium and

phosphorus

Myometrial Relaxants

Clenbutarol 0.8 ng/kg slowly IV or IM

hydrochloride
Vetrabutine 2mg/kg IM

hydrochloride

Ocular

Atropine TID-QID until pupil dilatesthen SID | BLU
Forte topical Topical, as needed B.U
Terramycin Topical, as needed B.U
(oxytetracycling)
Trioptic/ Topical, as needed BU
Trioptic-S
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CAPRINE FORMULARY

| Drug

| Dose

| Withdrawal

| Notes

Opioid Analgesics

Buprenorphine 0.005 mg/kg IM g12 hours BEU
Butorphanoal 0.1-0.2 mg/kg IM/1V g3 hours BU
(Torbugesic)
Meperidine HCI Up to 200 mg total dose IM BU
(Demeral)
Morphine sulfate Up to 10 mg total dose IM B.U
Organophosphate Poisoning
Atropine 1 mg/kg dowly IV
0.5mg/kg (/4 1V, rest SQ or IM),
repeat q3-4 hoursfor 1-2 days
Other
Aluminum/ 1/8 to Yag/kg in 2-3 gallons water BU
Magnesium PO, repeat 6-12 hours
Hydroxide
Ammonium chloride 200 mg/kg PO
1-2g PO
CaEDTA Cattle dose: 67 mg/kg slow 1V BID For lead toxicity
for 2 days then withhold 2 days
then dose another 2 days
73.3 mg/kg/day slow 1V divided
BID-TID 3-5 days, rest 2 days,
then 5 daysagain
Calcium PMD 20ml 1V BU
50 ml SQ
Fentanyl citrate / Quantity of 2, 7.5 mg patches BU Besuretoclip
Droperidol (release 75 ny/hr) per 1504 hair and apply to
(Transdermal) goat skin
Kaolin/ Pectin 34 0zPO None
Magnesium sulfate 25%: 50 ml SQ BU
20%: 50-100 ml (Ca/Mg solution)
Mannitol Cerébra edema: 1-3 g/kg IV BU
Oliguric RF: 1-2 g/kg IV
Minerd Qil 1-2 pints PO None
100-500 ml PO
Monensin (Rumensin) | 20 g/ton of feed
Neostigmine bromide 1.0-1.5 mg/100# SQ, repeat as BU
indicated
0.01-0.02 mg/kg
Phytonadione Warfarin toxicity: 0.5-2.5 mg/kg IM None listed
Acute hypoprothrombinemia with
hemorrhage: 0.5-2.5 mg/kg 1V
Non-acute hypoprothrombinemia:
0.5-2.5 mg/kg IM or SQ
Sodium sulfate Cathartic: 60 g PO (6% Solution) BU
Stanazol ol Aflatoxicosis: 2 mg/kg IM BU
Do not use with oxytetracycline
Tripelennamine 05 ml/# (25 ml/100#) IM / IV Cattle: Anti-histamine
hydrochloride Milk: 24 hours
Meat: 4 days
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CAPRINE FORMULARY

| Drug | Dose | Withdrawal | Notes
Parasiticides
Albendazole 7.5 mg/kg PO Cattle: Benzimidazole
(Valbazen) 15 mg/kg PO, adult liver flukes Meat: 27 days Used for
Do Not administer to females nematodes, flukes
during first 30 days of gestation /
30 days post buck removal
Albon 1 pkg/gal = mix, 1L of mix/5gd Cattle:
(Sulfadimethoxine) water for 5 days, Milk: 60 hours
Injectable: 5 cc loading dose then Meat: 5 days
2.5 cc/day for 3 days for 100#
goat
Amitraz (Mitaban) 10.6 ml of 19.9% Mitabanin 2 Cattle: no
gallons of water, whole body withdrawal
dip, repeat every 10-14 days
Decoquinate (Deccox) | 0.5 mg/kg/day in feed Coccidia
preventative
Doramectin 200 ng/kg PO Cattle: Avermectin
(Dectomax) 500 ngy/kg topically Meat: 35 days
Eprinex 0.5 mgkg
[vermectin 200 ny/kg SQ Injectable: Avermectin
1 mi/110# IM / SQ (1% solution) Meat: 35 days Used for
3 ml/26# PO (0.8% solution) Ord: nematodes,
Meat: 11 days external parasites
Lasalocid (Bovatec) 15-70 mg/head/day in feed
20-30 g/ton of feed
Levamisolee 0.184 g/50# Sheep: 3 days Used for
(Levasole, 0.5 0z/504 nematodes
Tramisole, 7.5-8 mg/kg PO
Prohibit) 2 ml/100#, repeat in 2-6 weeks
Malathion 1.5 oz/gal water, whole body spray
until skiniswet
Mebendazole 22.5 mg/kg oraly
Moxidectin 0.2-0.4 mg/kg SQ Avermectin
Netobimin 11-25 mg/kg orally
Nitrofurazone Coccidiostat: 10 mg/kg PO 4 days df
Oxfendazole 5 mg/kg PO Benzimidazole
Panacur 5 mg/kg PO SID for 3 days Milk: 14 days Benzimidazole
(fenbendazole) 9.5 mg/kg infeed for 3days Meat: 14 days Used for
nematodes
Praziquantel (Droncit/ | 10-15mg/kg BU Used for cestodes
Drontal)
Rumentel / Nematel 10 mg/kg PO 14-160 days Used for adult
(morantel tartrate) | 0.44 g/100# in feed nematodes
Don't use with
Pyrantel or
Levamisole
Salinomycin Coccidiostat: 100ppm in
concentrate
Strongid (pyrantel 25 mg/kg PO BU
tartrate / pamoate)
Sulfadimethoxine Coccidiostat: 75 mg/kg PO 4-5 days
250 mg/kg PO sustained release
bolus
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CAPRINE FORMULARY

| Drug | Dose | Withdrawal | Notes
Par asiticides
Sulfamethazine Coccidiostat: 50 g/ton of feed
Thiabendazole 50-100 mg/kg PO, repeat in 2-4 Milk: 96 hours Benzimidizole
weeks Meat: 30 days
44mg/kg PO
Severeinfection: 66 mg/kg PO
Thiophanate 9 kg/ton of feed or 2.8 kg/ton of
feed daily for 5 days
Flukes
Albendazole 7.5 mg/kg oraly
Clorsulon 10 mg/kg oraly Fasciola hepatica
Netobimin 20 mg/kg orally
Nitroxynil 10 mg/kg SQ
Oxyclozanide 15 mg/kg oraly
Triclabendazole 10 mg/kg oraly
Cestodes
Albendazole 10 mg/kg
Febental 7.5 mgkg BU Metabolized to
fenbendazole and
oxfendazole
Fenbendazole 15 mg/kg
Oxfendazole 10 mg/kg
Coccidiosis
Amprolium 5-10 mg/kg PO daily for 3-5 days Calves:
Meat: 24 hours
Decoquinate 1 mg/kg or 100 g/ton feed for 28
days
Diclazuril 1 mg/kg PO
Sulphadimidine 200 mg/kg then 100 mg/kg SQ or
IV daily for 5 days
Sulphamethoxy 20 mg/kg SQ daily for 3 days
pridazine
Toltrazuril 20 mg/kg PO once every 3-4 weeks
External Parasites
Amitraz 0.025 % solution by spray or wash
Cypermethrin 1-2% solution pour on
Eprinomectin 0.5 mg/kg
Ivermectin 10 mg/50 kg SQ
Moxidectin 10 mg/ 50 kg SQ
Permethrin 4% solution pour on
Reproductive
Buserelin 25mL IM, SQ, or IV (at time of
breeding or to prevent
luteolysis)
5mL IM, SQ, or IV (cystic ovaries)
Chorionic Cystic fallicles: 250-1000 units IV Cattle: none
Gonadotropin or M
500 units IM at time of breeding
Cloprostenol Na Induce parturition: 62.5-125ng IM Cattle: none
at 144 days gestation
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CAPRINE FORMULARY

| Drug | Dose | Withdrawal | Notes
Reproductive
Dinoprost Estrus synchronization: 8 mg IM on | Cattle: none
tromethamine day 4 of estrous, repeat in 11
(PGF2a, days (start estrousin 2 days)
Lutalyse) Abortifacient: 5-10 mg IM (anytime
during gestation)
Induce parturition: 2.5-5 mg IM on
day 144 of gestation
Chronic metritis/ pyometra: 2.5-5
mg SQ
Folligun/ Fostim SQor IM,
Dose dependent on time or year,
weight, and milk yield.
Gonadorelin Induce ovulation out of breeding Cattle: none
season: 100 ny injected daily
for 4-5 days
Oxytocin 10-201U or 1.5-25ml IM/SQ none
30-50 IU injection
Retained placenta: 10-20 units
Metritis: 5-10 unitsIM TID-QID, 2-
3 days
Bleeding: 10-20 units 1V, may
repeat SQ in 2 hours
Reticular Groove Closure (before giving oral meds)
Copper sulfate 5mL in1L of water PO
Lysine-vasopressin 0.25 units/kg 1V
Spasmolytics
Metanizole, hyoscine 0505 mL IV
butybromide
Vaccines
Cl. perfringens C, D, 2 cc SQ, booster 21-28 days, Meat:
and tetanus biannual (R. axillary) 21 days
CLA 2 cc SQ, booster in 4 weeks, annual Meat:
(L. axillary) 21 days
Pseudorabies 2ccIM, annua
Vitaminsand Minerals
Bo-Se (Selenium / 4 cc SQ 1x/month for >50# goat Sheep:
Vitamin E) Kid: 2cc SQ Meat:
1 ml/40# 14 days
L-Se Kid: 1 ml Meat:
14 days
Thiamine Polioencephalomalacia/ thiamine
deficiency: 10 mg/kg IV
initially, then 10 mg/kg IM BID
2-3 days
Vitamin A & D 1-2 cc SQ
Vitamin B Complex 10 mg/kg 1V then IM 3-4 days
4cclIM or SQ
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CAPRINE DIFFERENTIAL DIAGNOS S

ABDOMINAL DISTENSION

Bloat

Fat necross (rectum or colon)
Grain overload
Hypocacemia

Intestinal obstruction
Obesity

Obgructive urolithiasis
Pelvic mass

Peritonitis

Pregnancy

Rupture of urinary bladder

ABORTION, EARLY

Drugs (diazepam, xylazine, acepromazine)
Nutrition

Progesterone deficiency

Toxoplasmoss

ABORTION, LATE

Akabane

Bovinevird diarrhea (BVD)
Brucdla
Campylobacter

Caprine herpesvirus
Chlamydia

Copper deficiency
Corticosteroids

Drugs

Foot and mouth disease
Leptospirosis
Levamisolee

Lidgeria

Manutrition
Mycoplasma
Phenothiazine

Qfever

Sdmondla

Sdenium deficiency




ABORTION, LATE, Cont.
- Stress
- Toxicplants
- Toxoplasmoss
- Vitamin A deficiency
- Yednia

AGALACTIA /HYPOGALACTIA
- Abscess

- Mammary aplasia, hypoplasa
- Madtis

ALOPECIA
- Chorioptic mange
- Dermaophiloss
- Dermatophytoss
- Gadrointestind paradites
- lodine deficiency
- Lice
- Meninged worm
- Pardaphogrongylus
- Sarcoptic mange
- Staphylococcus dermatitis
- Vitamin A deficency
- Vitamin D deficiency
- Vitamin E deficiency
- Zinc deficiency

ANEMIA
- Anagplasmoss
- Babesa
- Blood cdl parasites
- Chronic Gl paradtism
- Clostridium perfringens
- Cobdt deficiency
- Coccidioss
- Copper deficiency / toxicity
- Feeding colostrum from cows
- Hess
- Hemoalytic anemia
- Hemorrhage
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ANEMIA, Cont.
- lron deficiency
- Johne€ sDisease
- Leptospira
- Lice
- Liver flukes
- Pediculoss
- Schigosomiass
- Toxic plants—kae, onions, garlic
- Toxins
- Trauma

ANESTRUS
- Heat gtress
- Luted cyds
- Manutrition
- Heavily lactating does
- Outsde of normal breeding season
- Poor footing
- Poor heat detection
- Pogt partum period
- Pregnancy
- Pseudohermaphrodite
- Pyometra

ANOREXIA
- Bloat
- BlueTongue
- Grain engorgement / Acidosis
- Hypocdcemia/ hypomagnesemia
- Madtis
- Pageurdloss
- Policencephdomaacia/ thiamine deficiency
- Pregnancy toxemia/ Ketoss

ASCITES/PLEURAL EFFUSION / PERIPHERAL EDEMA
- Cor pumonde
- Gadrointestina malabsorption
- Heart problems
- Hemodilution
- High dtitude disease
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ASCITES/PLEURAL EFFUSION / PERIPHERAL EDEMA, Cont.
- Kidney disease
=  Amyloidoss
= Glomerulonephritis
- Liver disease
- Lymphatic obstruction
- Monenan/ Lasdocid toxicity
- Pleuritis
- Savation
- Thrombophlebitis
- Urdlithiads—rupture

ARTHRITIS/JOINT SWELLING
- Caprine arthritis and encephdlitis virus (CAE)
- Chlamydia
- Epiphystis
- Jointill
- Mycoplasma—polyarthritis
- Septicemia
- Traumétic arthritis
- Vitamin D deficiency

ATAXIA
- Bacterid meningoencephditis
- Brain abscess
- Bromide
- Caprine arthritis and encephditis virus (CAE)
- Caprine encephdomydomaacia
- Clogridium perfringens
- Copper deficiency
- Cowdriosis/ Heartwater
- Enzootic aaxia
- Hypocdcemia
- Hypomagnesamia
- Insecticides (levamisole)
- Leadtoxicity
- Lidgeia
- Lumbosacral abscess
- Lymphosarcoma
- Milk fever
- Paaste migration
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ATAXIA, Cont.
- Plant toxins (milkweed, larkspur, loco, selenium, rye grass, bermuda grass, pam,
cyanide, nitrates, oxalaes)
- Polioencephdomdacia/ thiamine deficiency
- Polyradiculoneruitis
- Rabies
- Sdttoxicty
- Scrapie
- Tetanus
- Tick padyss
- Ureatoxicity
- Vitamin D deficiency

BALANTITIS/VULVITIS
- Drug reaction
- Herpesvirus—"pizzlerot
- Orf
- Photosenstivity

BLEEDING DISORDERS
- Blood loss anemia
= Coccidioss
= Externa paradtes
= Fasciolahepatica
= Haemonchus
= Trauma
- Cardiovascular
- Congentid afibrinogenemia (saanens)
- Digedive
- Hemoalytic anemia
Angplasma
Babesa
Clogtridum
Copper toxicity
Eperythrozoon
Kde
Leptospiross
Oak
» Thdera
- Impaired erythropoiesis
= Chronic infection (paratuberculoss)
= Nutritional (cobalt, copper, iron)
= Toxic (fluorogs, bracken fern)
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BLEEDING DISORDERS, Cont.
- Liver and pancress
- Musculoskeletd
- Neurologica ocular
- Pancytopenia (bracken fern)
- Reproductive
- Respiratory
- Sudden degth
- Thrombocytopenia (trypanosomes)
- Urinary
- Wading

BLINDNESS
- Blind staggers (sdenium toxicity)
- Border disease
- Brain abscess
- Branedema
- Brantumor
- Bright blindness (bracken fern)
- Caprine arthritis and encephdlitis virus (CAE)
- Congenitd
- Encephditis
- Enterotoxemia
- Hydrocephdus
- ldiopathic hepetits
- Keratoconjunctivitis
- Ketoss
- Poisonous plants
- Polioencephalomalacia/ thiamine deficiency
- Pregnancy toxemia
- Scrapie
- Tapeworm larvae
- Vitamin A defidency

BOWED LIMBS—VALGUS/VARUS
- Epiphydtis—excess cacium

CARDIAC MURMUR
- Anamia
- Exdtement
- Feve
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CARDIAC MURMUR, Cont.
- Heart problems
= Bacterid endocarditis
= Congenitd defects
* Degenerdtive vavular disease
- Peicaditis
- Young animd

CIRCLING
- Borna
- Brain abscess
- Branneoplasa
- Brantumor

- Caprine arthritis and encephditis virus (CAE)

- Cevicd vertebrad osteomyelitis
- Cowdrioss/ Heartwater

- Encephditis

- Encephdomdacia

- Gd

- Insecticides

- Lidgeia

- Nitrofuran overdose

- (Otitis

- Paaste migration

- Policencephdomaacia/ thiamine deficiency

- Psaudorabies
-  Rabies
- Sdenium

COLIC
- Addoss
- Bloat
- Condgtipation
- Diarhea
- Foreign body
- Hypocdcemia/ hypomagnesemia
- Intussusception
- Labor
- Peitonitis
- Pregnancy
- Teanus
- Urinary cdeuli
- Uterinetorsion




COLIC, Cont.
- Coma
- Carbamate
- Chlorinated hydrocarbons
- Enterotoxemia
- Head trauma
- Hepatoencepha opathy
- Meningoencephdlitis
- Milk fever
- Milkweed
- Organophosphate
- Oxdae
- Policencephdomaacia/ thiamine deficiency
- Pregnancy toxemia
- Pseudorabies
- Sdttoxicty
- Uremia

CONVUL SIONS
- Anthrax
- Bacterid meningoencephditis
- Borna
- Branneoplasa
- Brantumor / abscess
- Cowdriosis/ Heartwater
- Cyanide poisoning
- Enterotoxemia
- Gd
- Hepatoencepha opathy
- Hypocdcemia
- Hypoglycemia
- Hypomagnesemic tetany
- Insecticides
- Lead
- Lidocane
- Polioencephalomalacia/ thiamine deficiency
- Pregnancy toxemia
- Pseudorabies
- Rabies
- Sdttoxicity
- Teanus
- Trauma
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COUGH
- Abscessed lymph node(s)
- Ammonia/ other fumes
- Bacterid pneumonia
- Caprine arthritis and encephditis virus (CAE)
- Caseous lymphadenitis (CLA)
- Choke
- Contagious caprine pleuropneumonia
- Cryptococcosis
- Dusty / moldy hay
- Dysphagia/ neurologica disease
- Heatfalure
- Lungworms
- Paragtic bronchitis
- Pagteurdloss
- Paranfluenzavirustype 3 (Pl3)
- Trached senoss
- Trauma
- Tuberculoss

CYCLICIRREGULARITIES—FEMALE
- Campylobacteriosis
- Cydicovaries
- Ealy/latein breeding season
- Endometritis
- Heat gress
- Leptospirosis
- Poor body condition

DEFORMED HOOVES
- Chronic foot rot
- Laminitis
- Poor trimming
- Sdenium toxicity
- Zinc deficiency
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DERMATOLOGY DISEASESBY TYPE

Bacterid

Actinobecilloss

Corynebacterium pseudotuberculosis
Dermatophiloss

Stephylococcd dermdtitis

Environmentd

Fungd

Frost bite

Dermatophytosis
Ringworm
Y east

Neoplasa

Médanoma
Papilloma

Squamous cdll carcinoma (SCC)

Nutritiona

Copper deficiency

lodine deficiency

Sdenium toxicity

Vitamin A deficiency

Vitamin E / Sdenium deficiency
Zinc deficiency

Parasitic

Chorioptic mange
Cutaneous myasis
Demodectic mange
Fleas

Keds

Lice

Parel gphostrongylosis
Pelodera

Psoroptic mange
Sarcoptic mange
Ticks

Warbles

Photosengtization

Toxic

Chronic fluke damage
Congenitd porphyria
Liver disease
Phencthiazines

. John'swart
Toxins
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DERMATOLOGY DISEASESBY TYPE, Cont.
- Vird
= Bluetongue
= Caprine herpesvirus
= Capripox
= Foot and mouth disease

Orf
Vexticular sometitis

DERMATOLOGY LESIONS
- Fest

Chorioptes
Contact dermatitis
Dermatophiloss
Foot and mouth disease
Orf
Pelodera
Pemphigus
Sarcoptes
Stgphylococcd falliculitis
Vescular gomdtitis

= Zinc deficiency
- Lips, face, neck, ears

= Capripox
Dermatophilosis
Dermatophyte
Ear mites (choropies)
Fly strike
Foreign body
Frost bite
Orf
Pemphigus foliaceous
Photodermatitis
Psoroptic mange
Sarcoptes
Staphylococca falliculitis
Zinc deficiency
- Peinaum
Ectopic mammary development
Herpes
Neoplasia
Orf
Staphylococcus
Ticks




DERMATOLOGY LESIONS, Cont.
- Udder

Contact dermatitis

Orf

Squamous cell carcinoma (SCC)
Stephylococcd dermdtitis
Sunburn

Zinc deficiency

DIARRHEA
- Acddoss
- Campylobacter
- Chronic gagtrointestina parasitism
- Clodridia
- Cobdt deficiency
- Coccidioss
- Cryptosporidiosis
- E cdi
- Enterotoxemia
- Granoveload
- John€ sdisease
- Ligeia
- Liver flukes
- Nitrate poisoning
-  Paadites
- Rotavirus
- Rumend atony
- Sdmondla

DIARRHEA, NEONATAL
- Clogridium perfringens
- Coccidiosis
- Cryptosporidium
- E cdi
- Sdmondla

DYSPHAGIA
- Actinobecillosis
- Actinomycoss
- Bacterid meningoencephditis
- Botulism
- Brain abscess
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DYSPHAGIA, Cont.
- Caprine arthritis and encephdlitis virus (CAE)
- Choke
- Digphragmétic hernia
- Lideia
- Locoweed
- Mandibular / maxillary fractures
- Ord vedcles, erogon, ulcers
- Otitismediaand interna
- Pharynged abcess/ cdlulitis
- Pseudorabies
- Rabies
- Ruptured / damaged esophagus
- Snakebite
- Teeth problems
- Tetanus
- Tick pardyds

DYSPNEA / TACHYPNEA
- Addoss
- Anemia
- Bloa
- Caprine arthritis encephditi (CAE)
- Caseous lymphadenitis (CLA)
- Congedtive heat falure
- Contagious caprine pleuropneumonia
- Cyanide poisoning
- Heartwater
- Heat stroke
- Inhdaion pneumonia
- Lungworms
- Mycoplasma pneumonia
- Nasdl obgtruction / foreign body
- Nitrate poisoning
- Oedrus ovis—nasal bot
- Pageurdloss
- Pregnancy toxemia, ketoss
- Schigosomiass
- Septicemia
- Tuberculoss
- Urdlithiads
- Vird pneumonia
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DYSRHYTHMIAS
- Brisket disease
- Cadiomyopathies
- Cor pulmonde
- Hectrolyte dbnormdlities
- Exatement
- Fever
- Foot rot
- Gadrointestind disease
- Myocarditis/ myocardia disease
- Peicaditis
- Toxemia
- Vavular heart disease

DYSTOCIA
- Ceavix undilated
- Fetopelvic disproportion
- Madpostion
- Maposture
- Mapresentation
- Multiplefeti
- Mummification / macerdion
- Obesity
- Periparturient hypocdcemia
- Uterinetorsion

DYSURIA / STRANGURIA
- Actinomyces
- Caprine herpes virus
- Cyditis
- Harrings
- Mycoplasma
- Orchitis
- Photosenstivity
- Sacrd fracture
- Trauma
- Ulcerdive poshitis
- Urdithiags
- Vagind prolapse
- Vulvovaginitis




EDEMA
- BlueTongue
- Clodridium
- Cobdt deficiency
- lodine deficiency
- Johne'sDisease
- Mdignant edema
- Maditis
- Pregnancy toxemia
- Snake bite
- Sunburn/ photosenstization
- Trauma
- Ulcerative bdantitis and vulvitis

EPIPHORA
- Chlamydia
- Entropion
- Foreign body
- Keraoconjuntivitis
- Mycoplasma

EXCITABILITY /MANIA
- Bacterid meningoencephditis
- Borna
- Chlorinated hydrocarbons
- Cowdriosis/ Heartwater
- Cyanide
- Gd
- Hepatoencepha opathy
- Hypomagnesemic tetany
- Lavd migration
- Levamisole/ Ivermectin injection
- Nitrates
- Nitrofurans
- Organophosphates
- Polioencephalomalacia/ thiamine deficiency
- Pregnancy toxemia
- Pseudorabies
- Rabies
- Urea
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FACIAL NERVE PARALYSIS
- Brain abscess
- Caprine arthritis and encephditis virus (CAE)
- Ea mites
- Lideia
- Otitismedia/ interna

GESTATION, PROLONGED
- Fescuetoxicity
- Fetd mummification
- High environmenta temperature
- Hydrops amnii
- Hypothdamus- hypophysed-adrenal axis disorders

GLAUCOMA
- Foreign body
- Gendic
- Lensluxation
- Mycoplasma
- Trauma

HEADTILT
- Brain abscess
- Caprine arthritis and encephditis virus (CAE)
- Foreign body
- Ligeia
- Lymphosarcoma
- Nematodiasis
- Otitismedia/ interna
- Policencephdomaacia/ thiamine deficiency
- Toothinfection
- Trauma

HEART SOUNDS, MUFFL ED
- Abscesses
- Congedtive heart failure
- Emphysema
- Obesity
- Peicaditis
- Peurd efuson
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HEMATURIA
- Bladder polyps
- Bracken fern toxicity
- Cdculi
- Cyditis
- Infarction of kidney
- Pgilloma
- Pydonephritis
- Trauma
- Urethritis

HEPATITIS
- Hukes
- Hepatic abscesses
- Ligeia
- Toxins

HYPERMETRIA
- Abscesses
- Enzootic ataxia
- Gid
- Nutritiond
- Trauma

|ICTERUS
- Hemoalytic anemia
= Anaplasmoss
= Badllary hemoglobinuria
= Leptospiross

= Aflaoxicoss
= Faty liver
* Pyrrdizidine dkdoid

INFERTILITY—BUCK
- Ddficiencies
= |odine
=  Manganee
= Vitamin A
= Zinc
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INFERTILITY—BUCK, Cont.
- Environmenta
= Cold westher infertility
=  Group housing of maes
= Hest stroke
- Hereditary
= Chromosomd abnormdities
= Inbreeding
= Segmenta aplasaof reproductive tract
- Lameness
- Manutrition
- Penis/ Prepuce
= Bdanopoghitis
Cdlulitis
Dermatophilosis
Foreign Body
Hematoma, hematocdle
Herpes virus
Loss of penile sensation
Micropenis, hypoplasia
Orf
Pargphimosis
Penile deviation
Penile preputia adhesion
Persgtant penile frenulum
Phimoss
Preputid stenoss
Prolapsed prepuce
Trauma, hematoma, abbscesses

- Psychogenic impotency

- Scrotum
= Abscess
= Dermaophiloss
»  Frogthite
= |nguind scrotd hernia
- Semind vesculitis
- Sperm
= Abnormadlities of spermatogeness
=  Hemospermia

= Sperm granuloma
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INFERTILITY—BUCK, Cont.
- Tedticles/ Spermatic cord
= Actinomyces
Brucdloss
Cryptorchidism
Degeneration
Epididymitis
Hypoplasa/ arophy
Orchitis
Segmentd aplasia
Spermatocele
Trauma
=  Tumors
- Urethraand Erectile tissue
= Corpus cavernosum vascular shunts
* Ruptured urethra
= Urethrd fisula
» Urdlithiass
- Vaicocde
- Vertebrd spondyloss

JUGULAR VENOUSDISTENTION / PULSATION
- Brisket disease
- Cadiomyopathy
- Congedtive heart failure
- Cor pumonde
- Heart base tumors/ abscess
- Jugular venous phlebitis/ thrombosis
- Monengn toxicity
- Peicaditis
- Rignt arid-ventricular vave inaufficiency
- Right Sded heart failure
- White muscle diseese

KERATITIS
- Abrason
- Borna
- Capripox
- Chlamydia
- Fadd nerve pardyss
- Foreign body
- Hay or dust
- Infectious bovine rhinitis (IBR)
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KERATITIS
- Mycoplasma
- Pegteurdloss
- Qfever
- Rinderpest
- Thdaza
- Vitamin A deficiency

LAMENESS/ABNORMAL GAIT
- Abscess
- Bluetongue
- Foot and mouth disease
- Foot rot
- Footscad
- Fractures
- Laminitis
- Over grown fegt
- Previousacidosis
- Teanus
- Trauma/ injury—puncture, laceration
- Vedcular sometitis
- Zinc deficiency

LIBIDO, POOR IN BUCKS
- Epididymitis
- Group housng mdes
- Lameness
- Manutrition
- Orchitis
- Penls/ Prepuce problems
Corpus Cavernosum vascular shunts
= Lossof penile sensation
=  Pergdant penile frenulum
» Poghitis
= Prolapsed prepuce
=  Trauma, hemaioma
- Psychogenic impotency
- Vertebrd osteophytosis/ spondyloss
- Zinc deficiency
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LIMB SWELLING
- Hadtissue
= Degenerdtivejoint disease

Epiphystis
Fracture
Molybdenosis/ Copper deficiency
Ogeomydlitis
Ogteosarcoma
Septic arthritis
Sequestrum
Tumor cadnoss
- Softtissue

=  Abscess
Bee sting / snake hite
Chronic tendonitis
Fescue foot
Foot rot
Gangrene of foot
Granulomas
Hematoma
Hygroma
Mycoplasma arthritis
Neoplasia
Ruptured tendon
Septic arthritis
Tenosynovitis

LYMPHADENOPATHY
- Abscess
- Caseous lymphadenitis (CLA)
- Lymphosarcoma
- Madtis
- Médiodosis
- Nocardia
- Staphylococca pyoderma
- Thelaia
- Trypanosomiass
- Tuberculogs
- Vaccinereaction
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MAMMARY DEVELOPMENT, PRECOCIOUS
- Abortion
- Ascending infection during pregnancy
- Idiopathic
- Ovarian tumors
- Pregnancy
- Zeardenonetoxicity

MAMMARY GLAND, ENLARGED
- Abscesses
- Blind quarter
- Maditis
- Pendulous udder
- Peiparturient udder edema
- Trauma

MASTITIS
- Actinomyces pyogenes
- Bacterid
- Hard udder—Caprine arthritis and encephdlitis virus (CAE)
- Mycoplasma
- Pageurdla
- Staphylococcus sp
- Streptococcus sp

MEL ENA
- Abomasa ulcer
- Coccidiosis
- Gadtroenteritis with bleeding
- Internd parasites
- Intussusception
- Toxins
= Arsnic
Non steroidal anti-inflammatory drugs (NSAIDS)
Oak toxicity
Sulfur
Warfain
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MUSCLE TREMORS
- Bacterid meningoencephditis
- Border disease
- Borna
- Caprine arthritis and encephditis virus (CAE)
- Cyanide
- Died fud
- Enzodtic aaxia
- Hepatoencepha opathy
- Hypoglycemia
- Hypomagnesamic tetany
- Insecticides
- Nitrate
-  Oxdae
- Policencephdomaacia/ thiamine deficiency
- Rabies
- Scrapie
- Urea
- Viga

MUSCULOSKELETAL
- Bacterid
= Abscess—non bacteroides infection

Bacterid polyarthritis
Clogridid myodtis
Footscald—uvirulent, infectious
Lyme disease
Mycoplasma
Ogeomydlitis
- Inherited / congenitd

= Akabane, lupine, postiond

=  Myotonia
- Neoplasm
- Nutritiond

= Epiphysitis (excess cacium)
Laminitis (aseptic inflammeation)
Nutritiond muscular dystrophy (vitamin E / selenium)
Osteopetrosis (excess cacium)
Rickets (deficiency of vitamin D3, cacium, or phosphorus)

= Zinc deficiency
- Paastic

= Cestodes

=  Sarcocydis
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MUSCULOSKELETAL, Cont.

- Toxic
= HypervitaminossD
= Lupine
= Sdenium poisoning

- Trauma
=  Fractures
= Predation

- Vird
=  Akabane
= Caprine arthritis and encephditis virus (CAE)
= Foot and mouth disease

NASAL DISCHARGE
- Adenovirus
- Atrophic rhinitis
- Caprine arthritis and encephditis virus (CAE)
- Caprine herpesvirus
- Cleft pdate
- Cryptococcods
- Dusty environment / feed
- lrritating fumes
- Moldy feed
- Mycoplasma
- Nasdl bots
- Peadteurdla pneumonia
- Paranfluenzavirustype 3 (Pl3)
- Pulmonary adenomatoss
- Regurgitation
- Respiratory syncytid virus
- Trauma

NEONATAL DEATH
- Agpiraion Pneumonia
- Atresiaan or other congenita defects
- Cryptosporidia
- E cdi
- Falure of passve trander
- Orf
- Predation
- Rotavirus
- Sdmondla

- Septicemia
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NEONATAL DEATH, Cont.
- Sarvation
- Trauma
- Vitamin E/ Sdenium deficiency

NEUROLOGICAL
- Bacterid
=  Botuligm
Brain abscess
Inner ear infection
Ligeria
Meningoencephdlitis
=  Tetanus
- Congenitd
= Hydranencephdy
= Hydrocephdus
* Progressive paresis
- Nutritiond / metabolic
= Cobat deficiency
= Enzootic ataxia/ swayback / copper deficiency
= Hypovitaminoss A
= Policencephdomalacia/ thiamine deficiency

Pregnancy toxemia
Uremia
- Paagtic
»  Padagphostrongylus tenuis
= Sdaria
= Tick pardyss
- Toxin
Bitterweed
Boron
Bromide
Cdcium oxdate toxicity
Chlorinated hydrocarbons
Cycasin
Deathcamas
Heartwater
Lead
Locoweed
Lupine
Milkweed
Mycotoxins
Pyrethrin / organophosphates
St toxicity
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NEUROLOGICAL, Cont.

- Trauma

- Vird / prion
Border disease
Bornadisease
Caprine arthritis and encephditis virus (CAE)
Louping-ill
Maedi-visna
Pseudorabies
Rabies
Scrapie

NYSTAGMUS
- Brain abscess
- Caprine arthritis and encephdlitis (CAE)
- Gd
- Lideria
- Locoweed
- Nematodes
- Otitis
- Polioencephdomaacia/ thiamine deficiency
- Rabies
- Sdttoxicty
- Visa

OCULAR, CONGENITAL
- Cyclopia—verarum
- Entropion (congenita or spadtic)
- Microphthdmia—sdenium

OPISTHOTONUS
- Bacterid meningoencephalitis
- Brain abscess
- Caprine arthritis and encephditis virus (CAE)
- Chlorinated hydrocarbon
- Clodridium perfringens
- Enterotoxemia
- Hypomagnesamia
- Locoweed
- Policencephdomaacia/ thiamine deficiency
- Rabies
- Sdttoxicty
- Teanus
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ORAL /MUCOSAL ULCERATIONS/LESIONS
- Abscesses
- Bliger beetle ingestion
- Bluetongue
- Broken or lost teeth
- Capripox
- Contagious ecthyma—Orf
- Cutaneous neoplasms
- Foot and Mouth Disease
- Fungd or bacterid gingivitis
- Ingestion of caustic substances
- Lumpy jaw
- Maoccluson
- Neoplasa
- Pemphigus foliaceous
- Toxicingedion
- Vedcular gomdtitis
- Wooden tongue

PARALYSIS
- Borna
- Botulign
- Brain abscess
- Caprine arthritis and encephditis virus (CAE)
- Enzootic aaxia
- Insecticides
- Lidgeia
- Milk fever
- Nematodes
- Policencephdomaacia/ thiamine deficiency
- Pseudorabies
- Rabies
- Spind cord abscess
- Tick padyss
- Trauma
- Viga

PERIPHERAL PULSE, ABNORMALITIES
- Acid/ Base disorders
- Cadiac dysrhythmias
- Congedtive heat fallure
- Dehydration

80



PERIPHERAL PUL SE, ABNORMALITIES, Cont.
- Electrolyte imbaance
- Shock
- Toxemia

PHOTOSENSI TIZATION
- Chronic fluke damage
- Congenita Porphyria
- Liver disease
- Phencthiazines
- St John’'sWart
- Toxins

POSTURAL DEFORMITIES
- Chonic laminitis
Congenita
= Angular limb deformities
= Contracted tendons
- Degenerativejoint disease
- Fractures
- Hyperparathyroidism
- Hypertrophic osteopathy
- Infection of foot
- Luxation
- Muscle arophy from denervation
- Odgeomdacia
- Ogeomyditis
- Phystis
- Rickets
- Ruptured muscle
- Secondary contracted tendons
- Septic arthritiswith ankylos's
- Septic tenosynovitis
- Severed tendons

PRURITIS
- Chemicd toxins
- Chorioptic mange
- Meninged worm (Parelgphostrongylus tenius)
- Pediculoss
- Pemphigusfoliaceous
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PRURITIS, Cont.

Photosengitization
Pseudorabies

Psoroptic mange

Rabies

Sarcoptic manage

Scrapie

Spongiform encephd opathy
Staphylococca derméitis
Zinc deficiency

RESPIRATORY

Vird
=  Goat pox
»  Progressive interdtitia retrovird pneumonia
= Sheep pulmonary adenomatos's
Intracellular
= Chlamydia
= Contagious cgprine pleuropneumonia
= Mycoplasma pleuropneumonia
= Qfever
Bacterid
= Caseous lymphadenitis (CLA)
=  Pagteurdlapneumonia
= Tuberculoss
Fungd
= Cryptococcosis
Enzootic pneumonia—animals with siress
Paragitic
= Dictyocaulus pneumonia
= Echinococcus

= Emaia

= Liverflukes
Inhalation pneumonia—foreign body
Toxic

=  Cyanide

= Nitrate

RETAINED PLACENTA

Abnorma gedtation length
Abortion

Dystocia

Hypocacemia
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RETAINED PLACENTA, Cont.
- Induced parturition
- Placantitis
- Sillbirth
- Vitamin E deficiency

SCALING / ALOPECIA / ROUGH COAT
- Chorioptic mange
- Chronic gagtrointestina parasitism
- Demodecosis
- Dermatophiloss
- Dermatophytoss
- Fless
- Frostbite
- lodine deficiency
- Keds
- Pardaphostrongylus
-  Paradites
- Pemphigus
- Photosenstization
- Psoroptic mange
- Sarcoptic mange
- Staphylococca dermatitis
- Ticks
- Vitamin A deficiency
- Vitamin E deficiency
- Zinc deficiency

SEIZURES

- Anthrax

- Borna

- Braintumor / abscess

- Cowdriosis/ Heartwater

- Deveopmentd maformations

- Drugs
= Intracarotid injection
= Premature withdrawl of anti-convulsant medication
= Theophylline

- Enterotoxemia

- Gd

- Heat stroke

- Hepatoencepha opathy
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SEIZURES, Cont.

SEPTICEMIA /ENLARGED JOINTSAND /OR UMBILICUS

|diopathic epilepsy
Infectious
= Botuligm
= CNSparasite migration
»  Generdized sepss
=  Meningitis/ encephditis
Lidocaine
Liver falure
Metabolic
Hypernatremia
Hypocdcemia
Hypoglycemia
Hypomagnesemia
Hyponatremia
= Metabolic acidosis
Perinatd complications
=  Cerebrd concussion
= Hypoxic-ischemic brain injury
= Intracranid hemorrhage
Polioencephaomaacia
Pregnancy toxemia
Pseudorabies
Rabies
SAt toxicity
Tetanus
Toxins
= Cyanide
* |nsecticides
* Led
Trauma

Actinomyces pyogenes
Chlamydia

E. coli

Failure of passive transfer
Fracture

Hematogenous infection
Joint-1lI

Mycoplasma

Physed fracture




SEPTICEMIA /ENLARGED JOINTSAND / OR UMBILICUS, Cont.
- Sdmondla
- Staphylococcus sp
- Streptococcus sp
- Trauma

SUBCUTANEOUS SWELLING BY REGION
- Head and face swdling
=  Abscess
Blue tongue virus
Bottle jaw
Dentd problem
Fibrotic ulcer
Food bolus
Foreign body
Hypoproteinemia
Madignant edema
Mucocele
Neoplasms
Swelled head in bucks
Tooth root abscess
Traumain bucks
- Neck/ chest swelling
Abscess
Burgtis
Foreign body
Hypoproteinema
Paragtic
Phlebitis
Tapeworm
Thyroid/goiter
lodine deficiency
Trauma
Warbles
- Abdomen
= Bdanopoghitis
= Congenitd urethrd diverticulum
= Hypoproteinemia
= Subcutaneous pooling of urinein perined region
= Ulcerative Pogthitis

85



SUBCUTANEOUS SWELLING BY REGION, Cont.
- Other
= Cdlulitis
= Edema
? Bluetongue
?  Clogridium
? Cobdt deficiency
? lodine deficiency
= Foreign body
=  Hemaoma
= Sgoma
= Trauma

SUDDEN DEATH
- Angphylaxis
- Anesthesaoverdose
- Anthdminthics
- Bloat
- Cadiac glycosde containing plants
- Ceca / abomasd torson
- Choke
- Daosng guninjury
- Enterotoxemia
- Exposure
- Heartwater
- Hypocdcemia
- Infectious
= Anthrax
= Clodridium sp
= Encephditis
= Gangrenous/ toxic madtitis
= Lideria
=  Pagteurdlapneumonia
=  Pseudorabies
= Rabies
= Yeasnioss
- Inhdation pneumonia
- Integtind volvulus
- Lightning
- Ligeia
- Mesenteric torson
- Nutritiond muscular dystrophy
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SUDDEN DEATH, Cont.
- Paagtic
= Haemonchus
= Liver flukes (Fascioliass)
- Poisonous plants
» Cardiac glycosdes
= Oleander
- Polioencephaomalacia/ thiamine deficiency
- Pregnancy toxemia
- Pumonary edema
- Rumen adidoss
- Rumendn toxiaty
- Ruptured aneurysm
- Ruptured uterine artery
- Ruptured uterus
- Snake bite
- Teanus
- Toxins
= Anthdmintics
* |nsecticides
= |nonophore overdose
= Oxaates
= Urea
- Trauma
- Urdlithiads
- Vegetative endocarditis

SUDDEN DEATH MORE COMMON IN KIDS
- Agpiration pneumonia
- Atresaani or other congenita defects
- Brain damage—disbudding
- Coccidia
- Congenitd heart defect
- Cryptosporidium
- E Cdli
- Exposure
- Falureto thrive
= Vitamin/ minerd imbdance
» Paradtes
= Ord ledons
* Respiratory disease
=  Anamia
*  Immunodeficiency
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SUDDEN DEATH MORE COMMON IN KIDS, Cont.
- Nutritiond muscular dystrophy
- Orf
- Predation
- Rotavirus
- Ruptured abomasum
- Sdmondla
- Septicemia
- Savaion
- Sucking lice anemia
- Trauma
- Vitamin E/ Sdenium deficiency

TENESMUS
- Condtipation
- Diarhea
- Labor
-  Paradites
- Rectd prolapse
- Rectovagind fisula

TEETH GRINDING
- Gran engorgement
- Ord neoplasms
- Pregnancy toxemia
- Rumen mdfunction
- Stomaitis
- Tooth problems

UVEITIS, ANTERIOR
- Mycoplasma
- Rerovirus
- Septicemia
- Toxemia
- Toxoplasmoss
- Trauma
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VULVITIS/BALANTITIS
- Drug reaction
- Herpesvirus—“pizzlerot’
- Orf
- Photosengtivity

WASTING / INAPPETENCE
- Amyloidogs
- Bacterid infection
- Caprine arthritis and encephdlitis (CAE)
- Chronic gagtrointestina parasitism
- Cobdt deficiency
- Johne'sDisease
- Ketoss
- Madnutrition
- Milk fever
- Neoplasm
- Sdmondla
- Teeth/ mechanicd
- Vird infection

WASTING DISEASES
- Amylad
- Bacterid infection
- Behaviord—inadequate feed space
- Blindness
- Caprine arthritis and encephdlitis (CAE)—interditia pneumonia
- Cestodes
- Chronic medlitis
- Caseous lymphadenitis (CLA)
- Cobdt deficiency
- Coccidia
- Enterotoxemia
- Externd parasites
- Foreign bodies
- Infection
- John€ s Disease
- Locomotor problems—foot rot, foot scald, foot abscess, polyarthritis, fracture,
nerve damage, rickets
- Lungworms
- Manutrition
- Nematodes
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WASTING DISEASES, Cont.

Neoplasa

Nutritiona problems—(copper, cobalt, protein) vitamin A deficiency,
carbohydrate deficiency

Ora problems—tooth loss, disease

Orf

Pesteurdlainfection

Peritonitis—rumenitis, liver flukes, interna abscesy(es), intra peritoned drugs
Plant toxins

Pulmonary adenomatosis

Rinderpest

Sdmondla

Scrapie

Trematodes

Tuberculosis

Vird infections

WEAK KIDS

Border disease (Bovine vird diarrhea—BVD)
Failure of passve trandfer
White muscle disease

WEAKNESS/LAMENESS

Arthritis
Caprine arthritis and encephditis virus (CAE)
Chlamydia
Clodridid myogstis
Cobalt deficiency
Copper deficiency
Foot and mouth disease
Foot rot
Foreign body
Fractures
= Copper deficiency
= Trauma
= Vitamin D déficiency
Ketoss
Laminitis
Mdignant edema
Milk fever
Mycoplasma
Nutrition
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WEAKNESS/LAMENESS, Cont.

- Panttoxin

- Previous acidosis

- Rickets

- Sdenium toxicity

- Trauma

- Vedcaular sométitis

- Vitamin D defidency
- Whitemuscle disease
- Zinc deficiency
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CAMELID FORMULARY

Generd notes about Llama and Alpaca drug therapy:

Llamamest is not commonly eaten in the US; therefore there are no set

withdrawd times.

Sheep and cattle meat withdrawals are given where applicable to extragpolate

for llamas.

None of the following drugs are gpproved for [lamas or alpacas.
Doses given are for [lamas, unless specified for dpacas.
IM injections for llamas best into semimembranosus, semitendinosus, epaxids

Maximum of 10ml per Stein cervicad musculature

Badic Llama Reference Vaues

T: 99.5-102°F for adults; 102.2°F for juveniles, can be okay a 104°F in summer

P.  60-90 bpm regting

R: 10-30 breaths per minute
Gadiric Matility: 3-4 per minute

Lifespan: 15-25 years

Gedtation: 345 +/- 15 daysfor llamas
330 +/- 10 daysfor apacas

Drug | Dose | Withdrawal | Notes
Emergency Drugs
Atropine 0.04 mg/kg IV/ IM Usefor bradycardia
Calcium gluconate 0.7 mEg/kg IVdowly Usefor
hypocalcemia
Dexamethasone 2mg/kg IV/IM Usefor
2-4 mg/kg SQ anaphylaxis, shock,
heat Stress
Diazepam 0.1-0.5 mg/kg v Usefor seizures
Diphenhydramine 1 mgkg IV Usefor
(Benadryl) (1:2000) anaphylaxis, shock
Give slowly with epinephrine
Doxapram 0.1 mg/kg IV Usefor resp.
1-5mg/kg IV depression
Epinephrine 0.01 mg/kg IV Usefor cardiac
arrest
Lidocaine 0.5mg/kg IV Usefor ventricular
arrhythmias
NaBicarbonate 0.5 mEg/kg IV Use for metabolic
acidosis
Na Dexamethasone Phosphate 1 mgi# 1V Usefor
Give slowly with epinephrine anaphylaxis, shock
Phenobarbital 0.1 mg/kg IM/ IV Usefor seizures

2.25 mg/kg PO
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CAMELID FORMULARY

| Drug | Dose [ Withdrawal | Notes
Anesthesia
Acepromazine 0.15mgkg 1V, IM FARAD: Use as sedative
Cattle, Sheep,
Goats:
Milk: 48 hours
Meat: 7 days

Atipamezole 0.25 mg/kg IM Use to antagonize
Medetomidine

Atropine 0.02 mg/kg IV

0.04 mg/kg IM
Butorphanol (Torbugesic) 0.05-0.1mgkg IV /IM Provides analgesia
Detomidine HCI 0.02-0.04 mg/kg IM, IV FARAD: Use as sedative
Cattle, Sheep,
and Goats:
Milk: 72 hours
Meat: 3 days
Diazepam 0.2-0.5 mg/kg IV
Guaifenesin 50-110 mg/kg IV only FARAD: Use for muscle
Cattle, Sheep, relaxation in combo
and Goats: for induction
Milk: 48 hours
Meat: 3 days
Ketamine 5-8 mg/kg IM FARAD: For genera
2-5mg/kg IM, IV Cattle, Sheep, anesthesia
1-2 ml/100# 1V a 100 mg/ml and Goats:
Milk: 48 hours
Meat: 3 days
Llama Cocktall Mix:
K etamine (one bottle of
100mg/ml)  10mL
Xylazine (100mg/ml, the large
animal concentration) 1
mL
butorphanol (10mg/ml) 1mL
Dose:
Llamas 1ml/60-70#
Alpacas 1ml/50#

Medetomidine 0.05 mg/kg IM For immohilization,
in combination with
ketamine

Thiopental 811 mg/kg IV only Not for debilitated

animals, cardiac
depressant

Tiletamine/Zolazepam
(Telazol)

052 mg/kg IV to effect for
induction
4-6 mg/kg IM toimmohilize

Tolazoline

Can cause adver se
reactionsand
sudden death in
llamas
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CAMELID FORMULARY

| Drug | Dose [ Withdrawal | Notes
Anesthesia
Xylazine (Rompun) 0.1-0.4 mg/kg IV FARAD:
0.3-0.6 mg/kg IM Cattle, Sheep,
Sedation for exam 0.1-0.2 and Goats:
mg/kg IV or IM 0.010-0.11V or
Sternal recumbency 0.25 (l\)/|0|5k07:.32 lILVI
ilk: ours
20 Mmg/kg v . Meat: 5 days
inutes sedation 0.35-0.45
0.3-2.01M
mgkgIM Milk: 120 hours
Use the small animal Meat: 10 days
concentration, 20mg/ml
Xylazine + butorphanol Xylazine 0.1mg/kg IV, IM
Butorphanol 0.05-0.1 mg/kg
IV, IM
Xylazine + Ketamine Xylazine 0.25 mg/kg IV/ IM
Ketamine 2-5 mg/kg IV/ IM
Y ohimbine 0.25 mg/kg IV FARAD: For reversal of
Cattle, Sheep, Xylazine
and Goats:
Milk: 72 hours
Meat: 7days
L ocal Anesthetics
Lidocaine HCI 1-2% onset 1 min
duration 1lhour
Mepivicaine 1-2% onset 3-5min
duration 1.5 hours
Bupivicaine 0.25% onset 5min
duration 2-4 hours
Epidurals
Diazepam 0.25 mg/lb
Lidocaine HCl 2% 1-3m Usefor perineal
Standing anesthesia for about surgeries, prolapse
an hour replacements, or to
stop straining
Anthelmintics
Albendazole (Valbazen) Whips and nematodirus Cattle: Do not give to
5.5 mg/# PO repeat in 7 Meat: 27 days | pregnhant animals
days Benzimidazole
flukes, cestodes, nematodes,
lungworms
10 mg/kg PO
Fascioloides magna
(questionable efficacy)
15 mg/kg PO
Amprolium (Corid) Prophylaxis: Calves:
2.5 mg/# PO for 21 days Meat: 24 hours
Treatment:
20-25 mg/# PO for 5 days
Clorsulon (Curatrem) 3.5mg/# PO repeatin 60 days | Cattle: Fasciola hepatica
Meat: 8 days (questionable
efficacy)
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| Drug

| Dose

| Withdrawal | Notes

Anthelmintics

Decoquinate (Deccox)

0.5 mg/kg PO 28 days
05nmg/kg at 6% premix 28
days

coccidia
prophylaxis

Doramectin (Dectomax)

0.2 mg/kg SQ
1 ml/110# at 10 mg/ml

Cattle:
Meat: 35 days

Avermectin

Fenbendazol e (Panacur)

Whips and Nematodirus
9 mg/# PO, 3 days
Cestodes, nematodes,
lungworms
10-15 mg/kg PO (paste or
suspension)
5-10 mg/kg PO, 1-3 days
Trichuris
15 mg/kg PO
Parel aphostrongylus tenuis
30-50 mg/kg PO, BID, 3
days

Cattle:
suspension,
Meat: 8 days

Benzimidazole

Ivermectin (Ivomec)

Many dose 1 cc/75# OR,
0.2mg/kg SQ/ PO
Nematodes, lungworms,
sarcoptic mange, sucking lice
1ml/110# a 10mg/ml
Trichuris, Cephenemyia
0.4-0.6 mg/kg SQ/ PO
Parelaphostrongylus tenuis
preventative, spring-fal
1.5 ml/ 1004, a 10mg/ml
monthly

Withdrawal
varies with
specific
product

Avermectin

Levamisolee (Levasol€)

Nematodes, lungworms
5-8 mg/kg PO
2 ml/100# SQ, repedt in
2-6wks

Sheep:
Meat: 3 days

Mebendazole (Telmin)

Whips and Nematodirus
10-12 mg/# PO, SID, 3
days

Benzimidazole

Oxfendazole (Benzel min)

8.8 mg/# PO, repeat in 7 days
Whips and Nematodirus
(Synanthic22%) in UK,
6 ml/100#

Benzimidazole

Oxibendazole(Benzalmin)

6 mg/i# PO, 3days

Use for whips and
nematodirus
Benzimidazole

Praziquantel (Droncit)

5mgi# SQ,PO
5 mg/kg PO
2-3 mg/kg SQ

Use for tapeworms

Pyrantel-Pamoate
(Strongid-T)

Whips and Nematodirus
9 mg/# PO, 3 days
Nematodes, cestodes
18 mg/kg PO, 1 day
18mg/kg PO, SID, 3days

Swine:
Meat: 1 day

Sulfadimethoxine (Albon)

25mg/# SQ, day 1

12.5mg/# SQ, days 2-5

Cattle:
Meat: 5 days

Coccidiatreatment
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| Drug | Dose [ Withdrawal | Notes
Anthelmintics
Sulfalrim (SMZ-TMP) 1 ml/5# suspension PO, BID, Coccidiatreatment
7 days
Thiabendazole (Equizole) Nematodes Sheep: Benzimidazole
50-100 mg/kg PO, SID, 1- Meat: 30 days
3days
If severely parasitized
50-100 mg/kg repeat 2-
4wks
Routine dewormer
2550 mg/kg SID, 3 days
Antibi otics
Amikacin (Amiglyde-V) 2-3mg/#IM, BID Gram negative
1 cc/20# at 50mg/ml aerobic, bactericidal
Amoxicillin 5mg/#SQ/IM, BID Cattle: Gram +/- aerobes
Meat: 25 days | and anaerobes,
bactericidal
Ampicillin (Polyflex) 10 mg/#IM, BID Cattle: Gram +/- aerobes
Meat: 6 days and anaerobes,
bactericidal
Good choice for
antibiotics after
surgeries
Ceftiofur (Naxcel) 2ml/100# M, BID, day 1 Cattle: Gram positive,
1 ml/100# 1M, BID, day 2 Nowithdrawal | mostly aerobes,
time as used bactericidal
2-4ml/100# IM, SID per label To treat respiratory
and skin infections,
mastitis, including
Pasteurellosis
Cephaexin 5 mg/kg PO Gram +/-, mostly
Treat osteomyelitis aerobes,
10 mg/kg PO, BID, 2-4 bactericidal
weeks
Chloramphenicol 15-20mg/# PO, BID NO LONGER Gram +/-, aerobic
FOOD and anaerobic,
ANIMAL bacteriostatic
Not agood choice
for llamas
Enrofloxacin (Baytril) 3-5mg/# injectable Great for Gram neg,
aerobic, bactericidal
Works for
Pseudomonas
Erythromycin 4 mg/kg PO, BID Sheep: Gram +, some
(Injectable) anaerobes,
Meat: 3 days bacteriostatic
Florfenicol (Nuflor) 20mg/kg, 3ml/100# IM, EOD Cattle: Meat: Gram +/-
40mg/kg, 6ml/100# SQ, EOD IM dose = For respiratory
28 days, infections:
SQ dose = Pasteurellosis,
38 days Fusobacterium
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| Drug | Dose [ Withdrawal | Notes
Antibiotics
Gentamicin (Gentocin) 1mg/#IM, BID Gram negative
2ml/100# M, BID, day 1, aerobes,
then, 1 mi/100# IM, BID bactericidal
Cheaper than
amikacin
Oxytetracycline (LA -200) 4.5 cc/100# SQ Cattle: Chlamydia,
At 200 mg/ml Meat: 28 days | Campylobacter,
Samonella, Q
fever,
Dermatophilus;
For abortion
outbreaks
Penicillin G 10,000 IU/# 1M, BID Sheep: Gram + aerobes and
=3 cd/100# Meat: 8 days anaerobes,
20,000 IU/# 1M, SID Cattle: bactericidal to treat
Meat: 20 days | Clostridial diseases,
especially tetanus,
epididymitis and
orchitis
Rifampin 5mg/kg PO, BID NO LONGER Used in combo with
FOOD other antibiotics to
ANIMAL improve penetration
Sulfa(SMZ-TMP) Suspension: 1 cc/5# PO, BID Do not giveif
Tablets: 45 mg/# PO, BID preexisting liver
disease.
Sulfadimethoxine (Albon) 55 mg/kg PO/ SQ, SID Cattle: Good for Streps,
then 27.5 mg/kg PO/ SQ, SID Meat: 7 days respiratory, skin
infections
sustained rel ease bolus
137.5mg/kg PO, every 4
days
SulfaTrim 1 ml/5# suspension PO, BID Gram +/- aerabes,
45 mg/# tabs PO, BID bacteriostatic
30 mg/kg PO, SID
Tilmicosin (Micotil) 1.2 ml/100# SQ once Cattle: MAY BE TOXIC
Meat: 28days | TO LLAMAS
AND ALPACAS
Anti-Inflammatory
Adequan 1mg/# IM, gddaysx 5 For arthritis,
lameness
Aspirin 5-100 mg/kg PO, BID FARAD: Exact dose never
All food researched
animals:
Milk: 24 hours
Meat: 1 day
DMSO 1g/kg IV over 45 minutes Good for
SID respiratory E. coli,
Comes as 90%, need to dilute central edema,
down to 10% solution meningeal worm
32ml of 90% solution into
250ml sterile water or DsW
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| Drug | Dose [ Withdrawal | Notes
Anti-Inflammatory
Flunixin meglumine 1ml/100# 1V /IM 1 SQ, SID, Cattle: Can cause Gl
(Banamine) at 50mg/ml Meat: 4 days ulcers, treat
1.1mgkglV, SID concurrently with
omeprazole
Hyaluronic Acid (L egend) 1mlor10mg IV, q7daysx
4
Ketoprofen (Ketofen) 1 ml/100#1V / IM as needed FARAD:
At 100mg/ml Cattle, Sheep,
FARAD--Cattle, Sheep, and Goats:
Goats: (FARAD
11-22mg/kg IV or IM 24 DOSE)
hoursfor 3-5 days Milk: 24 hours
Meat: 7 days
Phenylbutazone 2-4mg/kg 1V / PO, SID FARAD: Can cause Gl
FARAD—Cattle: Cattle, seeleft ulcers, treat
9Img/kg IV or IM concurrently with
Milk: 96 hours, Meat: 12 days omeprazole
6-9 mg/kg IV or IM followed
by 3 mg/kg daily
Milk: 120 hours, Meat: 21
days
Fluids
LRS 10 mi/kg/hr during anesthesia
35-50 ml/#/day neonate
maintenance
15-20ml/#/day adult
maintenance
Gl drugs
Cimetidine (Tagamet) Prophylaxis while on bute,
banamine
2.2mg/kg SQ, SID
Treatment for GI ulcers
2.2mg/kg SQ, BID
Mineral Oil 1-2 Liters PO No withdrawal | For impactions and
time colic

Omeprazole (Prilosec)

1.2mgkgPO, TID

2mg/kg PO, SID/BID 10
days

0.4mgkglV, SID

Treat Gl ulcers
Gastrogard, horse
paste form of
omeprazole can be
used

Pepto-Bismal 2-3 0z (60-90ml) PO, TID For diarrhea, colic,
ulcers,
antiendotoxic

Sucralfate (Carafate) 1 g/50# PO, BID Preventative for Gl

ulcers
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| Drug | Dose [ Withdrawal | Notes
Miscellaneous
Cadcium EDTA 110 mg/kg dowly 1V, for | Nowithdrawal | For lead toxicity
5 days time
Chlorhexidine Shamp oo Treat
Staphylococcal
dermatitis,
Dermatophilus
congolensis,
Sarcoptic mange
CMPK (Calcium, Imi#dowly IV /1P No Withdrawal
Magnesium, Phosphorus, 2 0z/100# PO, 40% times
Potassium) suspension
Furosemide (Lasix) 05mgkgIV/IM Cattle:
Meat: 2 days
Iron dextrans 150 mg/llamainjectable Treat anemia
Pralidoxime chloride 20 mg/kg slowly 1V Treat
(2-PAM) may need to repeat organophosphate
Give atropine, diazepam as toxicity
needed for symptoms
Prednisone 0.5-1 mg/kg PO To treat munge
gradually taper (idiopathic nasal
dermatitis)
Vitamin Ky 20-30 mg/llama PO, SID May No withdrawal | To treat
need blood transfusion also, time anticoagul ant
20 ml/kg rodenticide toxicity
Ophthalmic Drugs
Atropine SID Therapeutic
BNP (Bacitracin, Neorrycin, TID Therapeutic
Polymixin)
BNP+HC (plus TID Therapeutic
hydrocortisone) (Check for ulcers)
Chloramphenicol TID Therapeutic
Ciprofloxacin TID Therapeutic
Gentamicin TID Therapeutic
Proparacaine HCI 0.5% topical Anesthetic
Terramycin (oxytetracycline) TID Cattle: Therapeutic
Meat: 28 days
Tetracaine HCl 0.5% topical Anesthetic
Reproductive Drugs
Altrenogest (Regumate) 1.5-2.0 ml/100# PO, SID, 3- To support
4months pregnancy
Cloprostenol Na (Estrumate) Luteolysis No withdrawal
0.75 ml/100# IM time
Induction of parturition, birth
in 19-24 hours
40 ng/150# IM
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| Drug | Dose [ Withdrawal | Notes
Reproductive Drugs
Dexamethasone 5mg Nowithdrawal | Induce abortionin
time midgestation
Not the best choice,
should only be used
in moribund Ilama
ECP (Estradiol cypionate) 1 mg/100# IM No withdrawal | Causes cervical
times dilationin 24-36
hours
FSH 4 mg/llama SQ, BID, 2 days No withdrawal | Follicular
times development,
superovulation
HCG (Human Chorionic 3331U/100#IM [ 1V Nowithdrawal | Used toinduce
Gonadotropin) times ovulation
Oxytocin Retained placenta, 6hr after No Withdrawal
parturition times
20-30 units IM, Repeat
every 30 minutes as
needed
For agalactia, repeat every 2
hours
20units/llama IM
10units/alpaca IM
PGF 5, (Lutalyse) 510 mg/llama Q No withdrawa | Totrigger cervical
times relaxation during

dystocia, and to
induce parturition
To cause abortion
Adverse reactions
include dyspnea,
colic, death....have

oxygen ready
Synchromate B 1Implant (6mg) SQ, 2x a To support
month pregnancy
Vaccines
Clostridium 7-way oneweek old: 2cc IM Booster one month
one month old: 2cc IM prior to parturition
yearly: 3-4cc IM
L eptospirosis 5-way 2ccIM / SQ yearly
Rabies lccIM yearly
Tetanus toxoid one month old: 1.5 cc IM
yearly: 1 ccIM

Alpacas should receive 1cc less than llamas for each dose of immunization
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CAMELID DIFFERENTIAL LIST

ADULTS

ABDOMINAL PAIN
- Acuterend falure
- Forestomach perforation (foreign body)
- Urdlithiass

ABORTION/STILLBIRTH /EMBRYONIC DEATH
- Brucdloss
- Chlamydioss
- Hedt stress
- Leptospiross
- Lidgeia
- Maternd stress
- Pineneadletoxicity
- Sarcocydiasis
- Stress
- Toxoplasmosis

AGGRESSIVE MALE
- Berserk mde syndrome

ALOPECIA
- Chorioptic mange
- Psoroptic mange
- Ringworm
- Sarcoptic mange
- Zinc responsve dermatoss

ANEMIA
- Acuteblood loss
- Anthrax
-  Paradites
- Toxicty
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ANESTRUS
- Heat stress
- Luted cyds
- Manutrition
- Heavily lactaing
- Outsde of normal breeding season
- Poor footing
- Poor heat detection
- Pogt partum period
- Pregnancy
- Pseudohermaphrodite
- Pyometra

ANGULAR LIMB DEFORMATIES
- Hypothyroidism
- Juvenile llamaimmunodeficiency syndrome (JLIDS)

ANOREXIA
- Alpacafever
- Anthrax
- Foot and mouth disease
- Forestomach Perforation (foreign body)
- Gadrointestina concretions
- Lymphosarcoma
- Mdignant edema
- Madtis
- Necrobecillosis
- Polioencephdomaacia/ thiamine deficiency
- Rabies
- Rend falure
- Rinderpest
- Third compartment ulcer
- Vedcular gomdtitis

ATAXIA
- Hepdticlipidosis
- Otitismediaand interna
- Pardaphogrongylus tenuis
- Polioencephdomdacia/ thiamine deficiency
- Rabies
- Vertebral abnormdlity (fracture, infection, dipped disc)
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BLINDNESS
- Chorioretinitis
- Encephditis
- Enterotoxemia
- Leadtoxicity
- Optic neuritis
- Plant toxicity
- Policencephdomaacia/ thiamine deficiency
- Sdenium toxicity
- Vira—Equine Herpes Virus-1

BLOAT
- Angphylaxis
- Anthrax
- Choke
- Choke and aspiration
- Colibadllogs
- Compressvelesons
- Digphragmétic hernia
- Indigegion
- Obgructive lesons
- Teanus
- Toxicity (Solanine)
- Type C enterotoxemia

BRUXISM\
- Psychogenic
- Third compartment ulcer

CHANGE IN PERSONALITY
- Bersark male syndrome

- Psychogenic
- Rabies

CHOKE /ASPIRATION
- Esophaged choke
- Foreign Body
- Genetic
- Megaesophagus
- Pharynged choke
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CHOKE /ASPIRATION
- Retropharynged abscess
- Trauma

CIRCLING / HEAD PRESSING
- Bran abscess/ tumor / trauma
- Lidgeia
- Otitismediaand interna
- Pardgphostrongylus tenuis migration
- Policencephdomaacia/ thiamine deficiency
- Rabies
- Type D enterotoxemia

COAGULOPATHY
- Anthrax
- Clotting defect
- Toxicity

CoLIC
- Alpacafever
- Anthrax
- Dydocia—uterinetorson
- Endotoxemia
- Enteritis
- Gadrointestina concretions
- Intestind obstruction
- Intestind perforation
- Intestind volvulus/ torson / srangulaion
- Pancrestitis
- Parturition
- Peritonitis
- Ruptured bladder
- Toxicty
- Traumdtic reticuloperitonitis
- TypeA enterotoxemia
- Type C enterotoxemia
- Ulcers of the third compartment
- Urethral obstruction
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CONSTIPATION
- Alpacafever
-  Fasidliass
- Gadrointestind concretions
- Indigedtion
- TypeA enterotoxemia

CONVULSIONS/COMA
- Hesat stress
- Hypoglycemia
- Lead consumption
- Policencephdomaacia/ thiamine deficiency
- Rabies
-  Teanus
- Toxiningestion
- Trauma
- TypeA enterotoxemia
- Type D enterotoxemia

COUGH
- Choke and aspiration
- Dictyocaulus
- Dudy feed
- Moldy feed
- Respiratory infection
- Trauma

CRUSTY LESIONS
- Camd pox

CYCLIC IRREGULARITIES—FEMALE
- Campylobacterioss
- Cydicovaries
- Ealy/latein breeding season
- Endometritis
- Hesat stress
- Leptospiross
- Poor body condition
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DEFORMED HOOVES
- Acidoss/ Grain overload
- Chronic foot rot
- Poor trimming
- Sdenium toxicity
- Zinc deficiency

DERMATITIS
- Chemicd burns
- Chorioptic mange
- Dermatophiloss
- Dermatophytosis
- Frost bite
- Lice
- Parelgphogtrongylus migration
- Photosenstization
- Sarcoptic mange
- Staph Dermatitis
- Vitamin A deficiency
- Vitamin E deficiency
- Zinc deficiency

DIARRHEA
- Anthrax
- Clodridid toxemia
- Coccidiosis
- Colibadilloss
- Enterotoxemia
- Fascidliass
- Hepatopathy
- Indigegion
- Johne'sdisease
- Over consumption of feed
- Paradites
- Polioencephdomdacia/ thiamine deficiency
- Rinderpest
- Sdmondloss
- Stomach overload (C1 acidos's)
- Stress/ excitement
- Sudden changein feed
- Toxins (organophosphates, arsenic, copper, lead, molybdenum)
- Tuberculoss
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DYSPHAGIA
- Actinobacilloss
- Actinomycoss
- Bacterid meningoencephditis
- Botulism
- Brain abscess
- Cagorine arthritis and encephditis virus (CAE)
- Choke
- Digphragmetic hernia
- Ligeia
- Locoweed
- Mandibular / maxillary fractures
- Ord vescles, eroson, ulcers
- Otitismediaand interna
- Pharynged abcess/ cdlulitis
- Pseudorabies
- Rabies
- Ruptured / damaged esophagus
- Snakebite
- Teeth problems
- Teanus
- Tick padyss

DYSPNEA
- Alpacafever
- Choke and aspiration
- Chronic obgtructive pumonary disease (COPD)
- Dictyocaulus
- Necrobacilloss
- Teaus
- Tuberculoss

DYSTOCIA
- Disproportion between fetus/ maternd pelvis
- Feta monster
- Mapostion / mapresentation
- Obesity
- Poor cervicd dilaion
- Uterinetorson
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EAR DISCHARGE
- Foreign body
- Otitisexterna
- Spinous ear tick
- Trauma

FACIAL BULGE / SWELLING
- Abscess
- Actinobacilloss
- Foreign body
- Insect ging
- Lumpy jav—actinomycosis
- Madoccluson
- Necrobacillosis
- Snakebite
- Stomatitis
- Tooth root abscess
- Toxic/ caudtic substance
- Trauma

FAILURE TO THRIVE
- Hypothyroidism
- Madnutrition
-  Paradites

FIBER QUALITY, POOR
- Biting and sucking lice
- Internd paradtes
- John€ sdisease

FOOT ROT
- Actinomycoss
- Bacteroides fragilis
- Necrobacillosis

108



GESTATION, PROLONGED
- Fecuetoxicity
- Fetd mummification
- High environmentd temperature
- Hydrops amnii
- Hypothdamus- hypophysedl-adrena axis disorders

HEADTILT
- Abscess
- Inner ear infection
- Lidgeia
- Otic foreign body
- Polioencephalomalacia/ thiamine deficiency
- Tooth infection
- Trauma

HEADSHAKING
- Botflies (nesd flies)
- Foreign body
- Middle ear infection
- Otitisexterna
- Spinose ear tick

HEAT STRESS
- Encephditis
- Generdized neurologicd Sgns
- Meningitis
- Pardaphogrongylus tenius
- Policencephalomalacia/ thiamine deficiency
- Respiratory distress

HEMATURIA
- Anthrax
- Cyditis
- Urdlithiaas

HORNER’S SYNDROME
- Otitismediaand interna
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HERNIA

Abscess /neoplasa
Inguind hernia
Surgicd herniation
Umbilica hernia

HYPERKERATOS S

Contagious ecthyma—Orf
Idiopathic nasd dermatitis
Ringworm

Sarcoptic mange

Zinc respongve dermatoss

HYPERNATREMIA, ESSENTIAL

Centrd didbetesingpidus
Primary hypodipsa

INFERTILITY (FEMALE)

Congenitd abnormalities

Cydiic endometrid glands

Cydtic ovaries

Hormona imbaance

Manutrition (too thin or fet)
Metritis/ pyometra
Neoplasia—uterine adenocarcinoma

INFERTILITY (MALE)

Bilaterd tegticular hypoplasa
Congenitd abnormdlities
Environmental—too hot
Penile ébnormdities

Stud too young, obese

KERATOCONJUNCTIVITIS

Foreign body
Moraxdlaliquefacians
Staphylococcus aureus

110



KETOSS
- Anorexia
- Dietary-induced ketosi's
- Lategeddion/ early lactation
- Maditis
- Matritis
- Obesty
- Peritonitis
- Pregnancy toxemia
- Traumatic reticulo-peritonitis

LACRIMATION, EXCESSIVE
- Foreign body
- Mandibular trauma
- Ord abscess
-  Thdaziacdiforniends
- Tooth fracture
- Toxicingestion
- Trauma

LAMENESS
- Capture myopathy
- Heat stress
- Hypophosphatemia
- Juvenile llamaimmunodeficiency syndrome (JLIDS)
- Necrobecillosis
- Ogeoarthritis
- Pardaphogrongylus tenuis
- Rabies

LUNG SOUNDS, INCREASED
- Choke and aspiration
- Chronic obgtructive pulmonery disease (COPD)

LYMPH NODES, ENLARGED
- Contagious abscess of lymph node(s)—Caseous lymphadenitis (CLA)
- Mammary adenocarcinoma
- Neoplasa
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MASTITIS
- Colibecilloss

MEL ENA
- Gadrointestind foreign body
- Paradites
- Third compartment ulcer
- Toxicingestion

MILK PRODUCTION, DECREASED
- Heat stress
- Maditis

MOUTH, PROLIFERATIVE LESIONS/ UL CERATIONS
- Contagious ecthyma—Orf
- Foot and Mouth Disease
- Necrotic sometitis
- Sguamous cdll carcinoma
- Vedcaular somdtitis

MUSCULAR DYSTROPHY
- Anthrax
- Blackleg
- Botuligm
- Malignant edema
- Sdenium deficiency
- Snakehite
- Trauma/ fracture
- Vitamin E deficiency

MUSCLE FASCICULATIONS
- Hypocdcemia
- Toxicty
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NASAL DISCHARGE
- Allegic rhinitis
- Chronic obgtructive pulmonary disease (COPD)
- Deviation of nasa septum
- Dictyocaulus
- BErmironmenta—dugt, cold
- Foreign body
- Nasa bot—Cephenemyia 5.
- Neoplasa
- Snugtis
- Trauma/ fracture
- Upper respiratory virus

NECROTIC LESIONS
- Necrobacilloss
- Sunburn

NEUROL OGICAL SIGNS
- Botulism
- Ceavicd spine deviaion
- Coccidioidomycoss
- Copper deficiency
- Episodic myagtheniagravis
- Hest stress
- Ligteriamonocytogenesis
- Neoplasa
- Pardaphostrongylus tenius
- Plant toxicity (Cycas)
- Sdenium deficiency
- Spondylosis
- Tick pardyds (Dermacentor)
- Toxicity—organophosphates
- Trauma/ fracture
- Vertebra body abscess
- Virus—rabies, Equine Herpes Virus-1
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NOT NURSING, CRIA
- Contagious ecthyma—Orf
- Enterotoxemiatype C (cria)
- Madtis

NYSTAGMUS
- Polioencephdomaacia/ thiamine deficiency

OCULAR DISCHARGE, CHRONIC
- Conjunctivitis
- Foreign body
- Plugged nasolacrima duct

OLIGURIA
- Acuterend falure

PARALYSIS/PARESIS
- Botulism
- Heat dress (facid)
- Pardaphodrongylus tenuis
- Rabies
- Tick padyss
- Type D enterotoxemia
- Vertebra abnormdlity (fracture, infection, dipped disc)

POLLAKIURIA
- Cyditis

POLYURIA /POLYDIPSA (PU/ PD)
- Diabates mdlitus

PREMATURE CRIA
- Hesat gtress

PRURITIS
- Biting and sucking lice
- Chorioptic mange
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PRURITIS, Cont.
- Fless
- Mosquito and gnat bites
- Pemphigusfoliaceous
- Psoroptic mange
- Sarcoptic mange
- Skrjabinemiaovis (shegp pinworm)
- Sunburn

PYODERMA
- Chorioptic mange
- ldiopathic nasd dermdtitis
- Pemphigusfoliaceous
- Psoroptic mange
- Sarcoptic mange
- Zinc responsve dermatoss

PYREXIA
- Alpacafever
- Blackleg
- Forestomach perforation (foreign body)
- Lidgeia
- Mdignant edema
- Madtis
- Necrobacilloss

RECUMBENCY, INTERMITTENT
- Enterocolitis
- Intestina obstruction
-  Paadites
- Urinary obgtructions

RECUMBENCY, PREFERRED
- Enterocolitis
- Gadrointestind necross—peritonitis
- Heatfalure
- Intestind obstruction
- Neoplasa—lymphoma, squamous cdll carcinoma
- Paragites
- Pneumonia
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RECUMBENCY, PREFERRED, Cont.
- Septicemia—endotoxemia
- Urinary obgtructions

RECUMBENCY, CONSTANT
- AlpacaFever
- Botulism
- Cagpture myopathy
- Foot and mouth disease
- Gadrointestina perforation / ulcer / foreign body
- Heat gress
- Hepatic lipidoss
- Hypelipemia
- Ketoss
- Lideriogs
- Nutritiond muscular dystrophy
- Pardaphogrongylus tenuis
- Policencephdomaacia/ thiamine deficiency
- Teanus
- Tick padyds
- Trauma/ fracture
- TypeA enterotoxemia
- Vedcula gomatitis

RENAL DISEASE, CHRONIC
- Membranous glomerulitis
- Prdiferaive glomerulitis
- Rend amyloidosis

RENAL FAILURE, ACUTE
- Nephrotoxic drugs

RESPIRATORY DISTRESS (SNEEZE, COUGH, DY SPNEA)
- Coccidioidomycoss
- Chronic obgtructive pulmonary disease (COPD)
- Foreign body
- Heart disease
- Heat dress
- Lungworms
- Neoplasa—lymphosarcoma
- Preumonia
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RETAINED PLACENTA

Abnorma gedtation length
Abortion

Dydocia

Hypocdcemia

Induced parturition
Placentitis

Sillbirth

Vitamin E deficiency

SALIVATION /DROOLING

Choke and aspiration

Esophaged dilaion

Heat stress

Ingestation of irritating substance

Ligeria

Necrobacilloss

Polioencephadomalacia/ thiamine deficiency
Rabies

Tetanus

SCALING

Amino acid deficiency

Contact dermatitis

Munge (hyperkeratotic dermatosis)
Zinc responsve dermatos's

SEIZURES

Cerebellar abiotrophy
Heat stroke
Hypoglycemia
Meningitis/ encephdlitis
Toxicities

SEPTICEMIA

Alpacafever (Strep. zoo)
Colibacillosis

Failure of passive transfer
Sdmondla
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SKIN LESIONS, GENERALIZED
- Bacteid falliculitis/ furunculoss
- Chorioptic mange
- Coccidioidomycosis (C. immitissVdley Fever)
- Contagious ecthyma—Orf
- Demodicoss
- Dermaophiloss
- ldiopathic hyperkeratos s—Zinc reponsve dermatoss
- Inhdant/ food dlergies
- lrritant dermétitis
- Neoplasa—papillomatoss
- Pediculoss
- Ringworm—Trichophyton verrucosum
- Sarcoptic mange (scabies)

STOMACH HYPOMOTILITY
- Anthrax
- Forestomach perforation (foreign body)
- Indigegion

STRAINING
- Cyditis
- Forestomach perforation (foreign body)
- Urdithiass

STUNTED GROWTH / POOR BODY CONDITION SCORE
- Juvenilellamaimmunodeficiency syndrome (JLIDS)
- Madnutrition
- Paradites

SUDDEN DEATH
- Acidoss/ grain overload
- Anthrax
- Gunshot
- Heat stroke
- Lightning srike
- Liver flukes
- Mdignant edema
- Snakehite
- Trauma
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SUDDEN DEATH, Cont.
- TypeA enterotoxemia
- Type C enterotoxemia
- TypeD enterotoxemia

SWELLINGS
- Blackleg
- Mosquito and gnat bites
- Tabanid/ fly bites
- Trauma

TACHYPNEA
- Addoss
- Choke and aspiration
- Chronic obstructive pulmonary disease (COPD)
- Hesat stress
- Obesity
- Pneumonia
- Stress

URETHRAL OBSTRUCTION
- Rupture of bladder / urethra
- SEE COLIC DIFFERENTIALS
- Urdlithiads

VESICLES
- Foot and mouth disease
- Pemphigusfoliaceous
- Vedaular sométitis

WEIGHT LOSS
- Chronic obgtructive pulmonary disease (COPD)
- Foot and mouth disease
- Forestomach perforation (foreign body)
- Johne' sdisease
- Lymphosarcoma
- Madnutrition
- Paradticinfection
- Pneumonia
- Rend falure
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WEIGHT LOSS, Cont.
- Tuberculoss
- Vescula domatitis

NEONATESAND JUVENILES

ALIMENTARY ABNORMALITIES, CONGENITAL
- Atresaani
- Atresacoli
- Megaesophagus
- Pyloric genosis

CONSTIPATION
- Colonimpaction
- Endotoxemia
- Enteitis
- Enterotoxemia
- Intestind obstruction
- Intestind perforation
- Intestind volvulus/ torson / grangulaion
- Pancredtitis
- Peritonitis
- Ruptured bladder
- Toxicty
- Traumétic reticuloperitonitis
- Type C enterotoxemia
- Ulcers of the third compartment
- Urethra obgtruction

DIARRHEA
- Coccidioss
- Colibadilloss
- Coronavirus
- Dietary upset
- Hrst compartment stagnation
- Overfeeding
- Rotavirus
- Septicemia
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EYE ABNORMALITIES, CONGENITAL
- Cataract
- Didichiass
- Ectropion
- Entropion
- EBydid hypogenesis
- Iridd heterochromia
- Microphthamia
- Pearsgent hyperplastic vitreous

FACIAL ABNORMALITIES, CONGENITAL
- Choand atresa
- Cleft pdate
- Facid bone dysgenesis
- Mandible/ Maxilladysgeness
- Nasd genosis

- Synophthdmia (Cyclops)

FAILURE TO THRIVE /ILL THRIFT
- Dentd problems
- Eperythrozoonoss
- Falure of passve trandfer
- Hypophosphatemia
- Hypothyroid
- Intedtind parasites
- lron deficiency
- Juvenile llamaimmunodeficiency syndrome (JLIDS)
- Manutrition

FIRST COMPARTMENT STAGNATION
- Addoss
- Dehydraion
- Esophaged groove dysfunction
- Septicemia

HEART ABNORMALITIES, CONGENITAL
- Atria septa defect
- Patent ductus arteriosus
- Patent foramen ovde
- Perggtent right aortic arch

121



HEART ABNORMALITIES, CONGENITAL, Cont.
- Tetradogy of Fdlot
- Trangpogtion of great vessdls
- Ventricular septa defect

HERNIA
- Digphragmétic hernia
- Inguind hemnia
- Umbilical hemia

LIMB ABNORMALITIES, CONGENITAL
- Angular limb deformity
- Arthrogryposs
- Dwafian
- Padlaluxation
- Polydactyly
- Syndactyly
- Tendon contracture
- Vaticd tdus
- Wesk flexor tendons

NEURAL ABNORMALITIES, CONGENITAL
- Cerebdlar hypoplasa
- Encephdomeningocde
- Hydrocephdus

POOR GROWTH
- Hypophosphatemia
- Hypothyroidism

RECUMBENCY
- Falure of passve trandfer
- Juvenile llamaimmunodeficiency syndrome (JLIDS)
- Limb deformities

REPRODUCTIVE ABNORMALITIES, CONGENITAL
- Agenesisof teat
- Cryptorchidism
- Double cervix
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REPRODUCTIVE ABNORMALITIES, CONGENITAL, Cont.
- Gonad hypoplasa/ eplasa
- Hypoplasaof vulva
- Perggent frenulum
- Phdlocampsis (corkscrew)
- Pseudohermaphrodite
- Segmentd gplasa—M. ducts
- Supernumery teats

SPINAL ABNORMALITIES, CONGENITAL
- Anury
- Hemivertebra
- Sooliogs

URINARY TRACT ABNORMALITIES, CONGENITAL
- Persgtent urachus
- Rend golasa
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CERVIDAE FORMULARY

| Drug

| Dose

| Withdrawal | Notes

Anesthesia

Atropine

0.03-0.06 mg/kg SQ

Ketamine

Up to 10mg/kg IM for deer

FARAD:
Cattle, Sheep,
Goats:

Milk: 48 hours
Meat: 3 days

Xylazine

Up to 2 mg/kg
Small animal concentration
(20mg/ml)

Deer: 14 days
FARAD:
Cattle, Sheep,
Goats:

Milk:

120 hous
Meat: 10 days

Y ohimbine (Antagonil)

0.2-0.3 mglkg IV

Deer in

New Zealand:
1 day
FARAD:
Cattle, Sheep,
Goats:

Milk: 72 hours
Meat: 7 days

To reverse xylazine
Approved for usein
deer

Anesthetic Protocol by Species

Caribou

Ketamine Img/kg IM

Medetomidine  0.07 mg/kg
IM

Reverse with 0.35 mg/kg
aipamezole 21V, %2 IM

Fallow Deer

Ketamine 2.5 mg/kg

Medetomidine 0.1mg/kg

Reverse with 0.5 mg/kg
aipamezole 21V, %2 IM

Moose

Carfentanil 0.01 mg/kg

Xylazine 0.1 mg/kg

If not down in 20minutes,
repeat entire dose

Reverse with 100mg naltrexone
or naloxone per mg
carfentanil plus 0.1mg/kg
yohimbine IV

North American Elk

Xylazine 0.1 mg/kg IM
Carfentanil 0.01 mg/kg IM
Repeat entire dosein 20
minutes if animal not down
Reverse with 100 mg
naltrexone or naloxone per
mg Carfentanil and 0.125
mg/kg yohimbine IV

Monitor carefully for
overheating and bloat

White Tailed Deer

Telazol 4.4 mg/kg

Xylazine 2.2 mg/kg

Reverse with 0.125 mg/kg
yohimbine
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CERVIDAE FORMULARY

| Drug | Dose [ Withdrawal | Notes
Anthelmintics
Albendazole (Vabazen) Elk: 10 mg/kg PO, suspension Deer:
Intestinal, stomach New Zealand:
parasites, lungworms, 7 Days
tapeworms, liver flukes
Deer:
7.5 mg/kg PO
Roundworms, tapeworms
10 mg/kg PO
Flukes
Amitraz (Taktic) 760 ml in 100gallons water Dairy Cattle: Ticks, mange mites,
2 gallons spray for each elk no withdrawal | lice
needed Toxic to fish and
horses
Doramectin (Dectomax) 500 ug/kg pour-on Cattle: 35 days | Great for L4 ostertagia
200 ug/kg, SQ or IM larvae
Eprinomectin 500ug/kg in deer as pour-on Deer:
New Zealand:
14 days
Febantel (Rintal) Deer: 7.5 mg/kg PO Deer: Mature lungworms
New Zealand:
21 days
Fenbendazol e (Panacur) Red deer: 10 mg/kg, in feed Deer:
pellets, 3 days New Zealand:
Treat Parelaphostrongylus 14 days
tenuis:
15 mg/kg for 3-5 days
Ivermectin (lvomec 1%) Deer: 500-1000 ug/kg Reindeer and Mild SQ reaction is
pour-on Bison: 56 days | common day after
Good for nematodes, may
work for ostertagia
Deer: 200 ug/kg SQ
For lungworm, adult
abomasal parasites
Deer: 400 ug/kg SQ
For immature abomasal
parasites
1.5 cc/100# at 10mg/ml, PO
monthly Spring-Fall
Prevent
Parel aphostrongylus tenuis
Levamisolee (Levasol€) Deer: 7.5 mg/kg PO/ SQ Deer in
10 mg/kg pour-on Austrailia
3days
Moxidectin (Cydecin) Elk: 0.5 mg/kg pour-on Deer in Nematodes, lung-
5mg/ml New Zealand: | wors, cattle grubs,
Deer: 500 ug/kg pour-on 21 Days mites, lice, horn flies
D.viviparous, haemon-
chus, ostertagia,
trichostrongylus,
oesophagostomum
Longer action than
ivermectin vs
lungworm
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CERVIDAE FORMULARY

| Drug | Dose [ Withdrawal | Notes
Anthelmintics
Oxfendazole (Benzel min) 4.5 mg/kg PO single dose for Deerin
deer New Zealand:
14 days
Permethrin (Atroban) 0.5 fluid 0z/100#, max 5 fluid Fliesand lice
oz for ek Very toxictofish
Antibioctics
Chlortetracycline feed additive/ water mix Treat foot rot in deer
(Aureomycin)
Florfenicol (Nuflor) 20 mg/kg = Cattle: Good for treating
3 ml/100# 1M Meat: respiratory diseases of
40 mg/kg = SQ: 38 days deer and elk
6 ml/100# SQ IM: 28 days Pasteurdlla, E. coli,
blue tongue,
Anaplasma
Penicillin G Procaine 3 cc/100# Cattle: Gram + aerobes and
Meat: 20 days | anaerobes,
bactericidial to treat
Clostridial diseases,
especially tetanus,
epididymitis and
orchitis
Sulfadimethoxine (Albon) L ong acting boluses
Tetracycline 20 mg/kg IM Red Deer in
UK:
Meat: 28 days
Tilmicosin (Micaotil) 10 mg/kg Cattle: Good for treating
1.5 ml/100# Meat: 28 days | respiratory diseases of
deer and elk
Pasteurdlla, E. coli,
blue tongue,
Anaplasma
Vaccines 8way Clostridium yearly
5-way Leptospirosisyearly

tetanus toxoid yearly
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CERVIDAE DIFFERENTIAL LIST

ABDOMINAL PAIN
- Gran engorgement
- OaKk poisoning
- Obstruction / Impaction
- Sdmondloss
- Trauma (artler trauma)
- Ureapoisoning / toxicity

ABORTION
- Infectious
= Bluetongue

Brucdlogs
Bovine Vird Diarrhea (BVD)
Campylobacter (Vibrioss)
Leptogpirosis
Ligerioss
Loupingill
Mycoses
Neospora
Q-Fever (Coxidlaburnetti)
Sdmondla
Sarcosporidioss
Toxoplasmoss
- Nutritiond

= Copper deficiency

= |odine deficiency
- Toxic

= Akabane

= Sdenium toxicity

= Sorghum toxicity

ABSCESSES
- Injection Ste abscess
- Lymphosarcoma
- Trauma
- Tuberculoss
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ALOPECIA

- BlueTongue

- Dermaophiloss

- Pardaphogrongylus tenius

- Ringworm (Trichophyton, Microsporum)
- Sarcoptic mange

- Sorghum toxicity

- Stgphyloccocd dermatitis

- Vitamin A deficiency

ANEMIA

- Blood loss (hemorrhage, trauma)

- Leptospirosis
- Nutritiond

Cobdt deficiency
Copper deficiency
Iron deficiency

- Paradtes

ANESTRUS

Angplasmoss

Babesoss

Coccidioss

Eperythrozoonosis

Haemonchus contortus
Hookworm

Liver flukes (Feciola, Facioloides)
Sarcosporidioss

Thelaiogs

Winter ticks

Bracken fern

Coumaral toxicity

Mold/ fungd

Toxic plants (Rape, Kae)

- Heat dress

- Luted cyds

- Madnutrition

- Heavily lactating

- Outside of normal breeding season
- Poor footing

- Poor heat detection

- Post partum period
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ANESTRUS, Cont.
- Pregnancy
- Pseudohermaphrodite
- Pyometra

ANOREXIA
- Babedoss
- BlueTongue
- Borrdioss
- Copper deficiency
- Ehrichioss
- Foot and Mouth Disease
- lron deficiency
- Policencephdomaacia/ thiamine deficiency
- Rinderpest
- Sarcosporidioss
- Teanus
- Tooth abscess

ATAXIA
- Botulism
- Capture Myopathy
- Chronic Wasting Disease
- Elgphora Schneideri
- Encephdomyditis
- Epizoonotic Hemorrhagic Disease
- Lead poisoning
- Lideriogs
- Louping Il
- Madignant Catarrha Fever
- Meninged Worm (Parelgphostrongylus)
- Meningtis
- Perennid ryegrass saggers
- Polioencephdomaacia/ thiamine deficiency
- Rabies
- Sdenium toxicity
- Sorghum toxicity
- Spind Cord disease/ trauma/ abscess
- Teanus
- Vitamin A deficiency
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BLINDNESS

Brain abscess

Brain edema

Brain tumor

Conjunctivitis

Elaphora Schneideri

Lead poisoning

Madlignant Catarrha Fever

Meninged Worm (Parelgphostrongylus)
Neoplasia

Polioencephadomaacia/ thiamine deficiency
Rinderpest

Trauma

Vitamin A deficiency

BLOAT

Abrupt Dietary Change
Esophaged Obstruction
Grain / Carbohydrate Engorgement
Prolonged Recumbency

BRUXISM

Anthrax
Chronic Wasting Disease
Louping IlI

CHANGE IN BEHAVIOR

Arboviruses

Chronic Wasting Disease

Meninged Worm (Parelgphostrongylus)
Rabies

CIRCLING

Arboviruses

Brain abscess

Brain tumor

Encephdlitis

Elaphora Schniederi

Ligerioss

Meninged Worm (Parelgphostrongylus)
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CIRCLING, Cont.
- COtitismedia
-  Rabies

CONJUNCTIVITIS
- Ant Attack
- BlueTongue
- Chylamydia
- Foreign Body
- HerpesVirus Conjunctivitis
- Infectious bovine rhinitis (IBR)
- Lideriogs
- Malignant Catarrha Fever
- Moraxdlabovis
- Mycoplasma conjunctivee
-  Thdazia
- Trauma

CONVUL SIONS
- Chlorinated Hydrocarbon poisoning
- Enterotoxemia
- Ergotism
- Hypoglycemia
- Hypomagnesemia
- Lead poisoning
- Ligeiogs
- Madlignant Catarrhal Fever
- Nitrate poisoning
- Perennid ryegrass aggers
- Polioencephdomaacia/ thiamine deficiency
- Stress
- Strychnine poisoning
- Tetanus
- Trauma

COUGH
- Agpiration
- Bacterid pneumonia
- Choke
- Lung Worm (Dictyocaulusfilaria)
- Peadteurdla pneumonia
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COUGH, Cont.
- Paanfluenzavirustype 3 (Pl3)
- Tissue worm migration
- Tuberculoss
- Vird pneumonia

CYCLIC IRREGULARITIES—FEMALE
- Campylobacteriosis
- Cydicovaries
- Early/latein breeding season
- Endometritis
- Heat dress
- Leptospirosis
- Poor body condition

DEFORMED HOOVES
- Acidosis/ Grain overload
- Chronic foot rot
- Poor trimming
- Sdenium toxicity
- Zinc deficiency

DERMATITIS
- Chemicd burns
- Chorioptic mange
- Dermatophilogs
- Dermatophytoss
- Frost bite
- Lice
- Pardlgphostrongylus migration
- Photosenstization
- Sarcoptic mange
- Stgph Dermdtitis
- Vitamin A deficiency
- Vitamin E deficiency
- Zinc deficiency
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DIARRHEA
- Abrupt feed change
- Anthrax
- Besnotioss
- Bovinevird diarhea (BVD)
- Campylobacter
- Clodtridial disease (types A, B, C, and D)
- Coccidiosis
- Cryptosporidium
- E cdi
- Epizootic hemorrhagic disease
- Grain engorgement
- Intestind paradites
- John€ sdisease
- Madignant Catarrhal Fever
- Polioencephdomaacia/ thiamine deficiency
- Rinderpest
- Rotavirus
- Sdmondla (typhimurium, dublin)
- Sarcosporidioss
- Stress
-  Thdaiogs
- Toxins
= Aflaoxin
= Arsnic
= Brackenfern
- Tulaemia
- Winter dysentery (Coronavirus)
- Yergniaenterocolitica

DYSPHAGIA
- Actinobedillosis
- Actinomycoss
- Bacterid meningoencephditis
- Botulign
- Bran abscess
- Caprine arthritis and encephalitis virus (CAE)
- Choke
- Digphragmétic hernia
- Lidgeia
- Locoweed
- Mandibular / maxillary fractures
- Ord vedcles, erogon, ulcers
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DYSPHAGIA, Cont.
- Otitismediaand interna
- Pharynged abcess/ cdlulitis
- Pseudorabies
- Rabies
- Ruptured / damaged esophagus
- Snake hite
- Teeth problems
- Teanus
- Tick padyss

DYSPNEA
- Arnemia
- Anthrax
- Asagillogs
- Agpiraion pneumonia
- Bluebonnets
- Cyanide poisoning
- Epizootic hemorrhagic disease
- Foreign body
- Heat stroke
- Infectious bovine rhinitis (IBR)
- Lung Worm (Dictylocaulus filaria)
- Mdignant Edema (clogtridid)
- Mycobacterium Infection
- Nitrate/ Nitrite poisoning
- Pagteurdla pneumonia
- Paranfluenzavirustype 3 (Pl3)
- Prussc Acid poisoning
- Rinderpest
- Sdenium toxicity
- Trauma
- Yerdnia pseudotuberculosis
- Yew toxicity

DYSTOCIA
- Disproportion between fetus/ maternd pelvis
- Fetd monster
- Mapostion / mapresentation
- Obesity
- Poor cervicd dilaion
- Uterinetorson
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ENCEPHALITIS

Chronic Wasting Disease

I nfectious Bovine Rhinotracheitis
Liderioss

Malignant Catarrhd Fever
Rhinatrachatis

FEVER

Anagplasmos's

Anthrax

Babesoss

Blue Tongue

Borrdioss

Bovinevird diarrhea (BVD)
Clogtridia diseases

Deer Herpes Virus

Ehlichioss

Epizootic Hemorrhagic Disease
Foot and Mouth Disease
Generdized septicemia
Infectious bovine rhinitis (IBR)
Leptospirosis

Ligerioss

Louping lI

Malignant Catarrhd Fever
Madignant Edema (clogtridid)
Meningoencephdlitis (bacterid and fungd)
Pesteurdlloss

Pedti des petits ruminants
Parainfluenza virus type 3 (Pl3)
Pseudorabies

Rinderpest

Sdmondla

Sarcosporidiosis

Theeriogs

Tularemia

Yersnioss
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GESTATION, PROLONGED
- Fecuetoxicity
- Fetd mummification
- High environmentd temperature
- Hydrops amnii
- Hypothdamus- hypophysedl-adrena axis disorders

HEAD TILT
- Abscess
- Inner e infection
- Lidgeia
- Otic foreign body
- Polioencephdomaacia/ thiamine deficiency
- Toothinfection
- Trauma

HEMOGL OBINURIA
- Badllary Hemoglobinuria
- Clogridium
- Copper poisoning
- Kadeor Rapetoxicity
- Leptospirosis
- Red clover ingestion

HEMORRHAGE
- Aflaoxin
- Bracken fern toxicity
- Coumaral toxicity
- Mold poisoning
- Trauma

HOOF SLOUGHING

- Dry gangrene
- Ergotism
- Gran engorgement

HYPOTHERMIA
- Falure of passve trandfer
- Manutrition
- Winter death syndrome
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HYPERTHERMIA
- Heat stroke
- Mdignant Catarrha Fever
- Septicemia (Pasteurella, Sdmondla, Yersinia)
- Toxemia

HYPERKERATOSIS
- Sarcoptic mange
- Vitamin A deficiency
- Vitamin E deficiency
- Zincdeficiency

ILL-THRIFT
- Chronic Wadting Disease
- Cobdt deficiency
- Hdminthoss
- Johne'sDisease
- Mycobacterium infection
- Nutritiond insufficiency
- Phosphorus deficiency
- Selenium deficiency

INABILITY TO EAT
- Actinobacilloss (Wooden Tongue)
- Actinomycoss (Lumpy Jaw)
- Botulism
- Foreign body
- Teeth excessve wear
-  Teanus

JAUNDICE / ICTERUS
- Fadd eczema
- Hepdtitis
- Lantanapoisoning
- Pyrrolizidine Alkdoid toxicity
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LAMENESS
- Clogridid disease
- Foot abscess
- Foreign body
- Fracture
- Interdigitd necrobecilloss
- Madignant Edema
- Overgrown feet
- Previous acidoss (laminitis)
- Puncture
- Traumdic injury
- Vitamin D deficiency
- White Muscle disease

LYMPHADENOPATHY
- Borrdioss
- Ehrichiogs
- Gengrdized infection
- Madignant Catarrha Fever
-  Mdidioss
- Mycobacterium infection
- Necrobacillogs
- Nocardia
- Thdaiogs
- Tuberculoss

MUCOSAL LESIONS
- Bovinevird diarhea (BVD)
- Foot and Mouth Disease
- Madignant Catarrha Fever
- Necrobecillosis
- Orf
- Vedcular Stomditis

NASAL DISCHARGE
- Ayeagilloss
- BlueTongue
- Bovinevird diarrhea (BVD)
- Deer Herpes Virus
- Foot and Mouth Disease

- Foreign body
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NASAL DISCHARGE, Cont.
- Malignant Catarrhal Fever
- Nasd Bots
- Neoplasa
- Preumonia
- Trauma

NEUROLOGICAL
- Bacteid meningitis
- Brain abscess
- Haemophilus somnus
- Inner ear infection
-  Ketoss
- Lead toxicity
- Ligeia
- Polioencephdomaacia/ thiamine deficiency
- Pseudorabies
- Rabies

NYSTAGMUS
- Encephdomyditis
- Lideriogs
- Policencephdomaacia/ thiamine deficiency
- Trauma

PARESISOR PARALYSIS
- Botulism
- Capture Myopathy
- Hypocdcemia
- Lideriogs
- Louping Il
- Oxaate poisoning
- Rabies
- Sdenium deficiency
- Teaus
- Tick padyss
- Trauma
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PHOTOSENSI TIZATION
- Drug reaction
- Hepdtitis
- Lantanatoxicity
- Liver damage
- Lupincss
- Phencthiazine toxicity
- Lily toxicity

PRURITIS
- Bacterid Skininfections
- Dermaophyloss
- Dermatophytoss
- Keds
- Lice
- M aqge
- Photosengtization
- Ticks

RECUMBENCY
- Cdving pardyds
- Hypothermia
- Rinderpest
- Sressaaxia
- Trauma

RESPIRATORY STRESS
- Acddoss
- Angphylaxis/ dlergy
- Anaplaamoss
- Bloa
- Distended abdomen
- Enteritis
- Eperythrozoonss
- Huid and dectrolyte loss
- Hyperthemia
- Hypocdcemia
- Hypomagnesamia
- Hypovolemic, cardiac, and septic shock
- lron deficiency
- Mdritis
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RESPIRATORY STRESS, Cont.
- Neonatd septicemia
- Pan
- Pneumonia
- Sdmondlogs
- Septicemia
- Whitemuscle disease

RETAINED PLACENTA
- Abnormd gedtation length
- Abortion
- Dydocia
- Hypocdcemia
- Induced parturition
- Placentitis
- Sillbirth
- Vitamin E deficiency

ROUGH HAIR COAT
- Copper deficiency
- Internd parasites
- lodine deficiency
- Vitamin A deficiency
- Vitamin E deficiency

SALIVATION
- Bovinevird diarrhea (BVD)
- Choke
- Chronic Wasting Disease
- Cyanide poisoning
- Foot and Mouth Disease
- Ingestation of irritating substance
- Larkspur
- Lideriogs
- Rabies
- Tetanus
- Vescular Stomatitis
- Zinc deficiency
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SCALING AND CRUSTING / SKIN LESIONS
- Dermatophiloss
- Ectoparagites (lice, keds)
- Hbroma
- Lymphosarcoma
- Pargpox Virus Disease
- Photosengtization
- Ringworm
- Sdenium deficiency
- Skin Tuberculoss
- Staph Dermatitis
- Wables

STRAINING
- Condtipation
- Cyditis
- Dydoca
- Norma labor
- Tenesmus

SUDDEN DEATH
- Anthrax
- Bluebonnet toxicity
- Botulism
- Capture myopathy / Stress
- Clogtridia disease (types A, B, C, and D)
- Cyanide Accumulating plants
- Epizootic hemorrhagic disease
- Exposure (Winter Degth syndome) / Hypothermia
- Falure of passve trandfer
- Gran engorement
- Hemorrhagic entexitis
- Hypomagnesum
- Larkspur intoxication
- Lightning
- Louping Il
- Madignant Catarrha Fever
- Mdignant Edema
- Mycobacteriainfection
- Pegteurdla pneumonia
- Pant or Chemicdl toxins (nitrate, prussic acid, oxalate, lead, urea, white cedar)
- Poison Hemlock

142



SUDDEN DEATH, Cont.
- Rinderpest
- Sdmondloss
- Sdenium toxicity
- Teanus
- Trauma (antler trauma, dog attacks, €tc)
- Tulaemia
- Yednioss

ULCERATIVE LESIONS
- Besnotioss
- BlueTongue
- Contagious Ecthyma (Orf)
- Foot and Mouth Disease
- Madignant Catarrhal Fever
- Pedli des petits ruminants
- Rinderpest
- Vedcular gomditis

WEIGHT LOSS
- Besnotioss
- Chronic Wasting Disease
- Cobdt deficiency
- Coccidioss
- Copper deficiency
- Externd paradtes
- Internd parasites
- Johne' s (paratuberculoss)
- Liver flukes
- Lungworms (Dictyocaulusfilaria)
- Phosphorus deficiency
- Poor nutrition
- Pseudorabies
- Sdenium deficiency
- Thdaiods
- Tooth abscess
- Tuberculoss
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SMALL RUMINANT LABORATORY RESULT DIFFERENTIALS

ANEMIA
- Blood loss
=  Abomeasa ulcer
= Moldy sweset clover toxicity
»  Paadtes (Internd and Externd)
- Hemalyss
»  Angplaamoss
= Badllary hemoglobinuria
= Brasscatoxicity
= Copper toxicoss
= Leptospirosis
= Onion toxicoss
- Inadequate RBC production
= Bracken fern toxicoss
= Chronic abscess
= Chronic pneumonia
= Johne sdisease
= Liver abscess

ANTI-THROMBIN |11, REDUCED
- Disseminated intravascular coagulation
- Johne€'sdisease
- Rend amyloidosis

APTT, PROLONGED
- Disseminated intravascular coagulation
- Moldy sweet clover (coumarin toxicity)

BILIRUBIN (SERUM), ELEVATED
- Fading/ anorexia
- Hemoalytic anemia
- Liverfalure
- Sydemic disease

BLOOD UREA NITROGEN (BUN), DECREASED
- Liverfalure
- Low-protein diet
- Normdly low in neonates
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BLOOD UREA NITROGEN (BUN), INCREASED
- Podrend azotemia
* Ruptured bladder
= Urdlithiags
- Prerend azotemia
= Congedtive heart failure
= Dehydration
= Hypovolemia
» Reduced rend perfusion
- Rend azotemia
= Acuterend falure
= Chronicrend falure

CREATININE, ELEVATED
- Pogrend azotemia
* Ruptured bladder
= Urdlithiags
- Prerend azotemia
= Congedtive heart failure
= Dehydration
= Hypovolemia
=  Reduced rend perfusion
- Rend azotemia
= Acute rend falure
= Chronicrend falure

ENZYME ELEVATIONS
- Alkaline phosphatase (AP)
= NOT A GOOD RUMINANT TEST!
- Creatine phosphokinase (CPK)
= Alet down animd
= Nutritiona myodegeneration
- Gamma-glutamyl transferase (GGT)
Acute liver falure
Aflaoxicoss
Chronic liver fallure
Normally devated in young animds
Pyrralizidine dkaoid toxicity
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ENZYME ELEVATIONS
- Lactate dehydrogenase (LDH)
= Hemolyss
= Liver discase
Acute liver falure
Chronic liver falure
Liver flukes
= Muscledisease
- Sorbitol dehydrogenase (SDH)
= Acuteliver falure
= Liver abscess
= Damaged bowd
Strangulation
Acute toxic enteritis

EOSINOPHILIA
- Allergies
- Migrating parastes
- Sarcocystosis
- Toxoplasmosis

FIBRIN / FIBRINOGEN DEGRADATION PRODUCTS, ELEVATED
- Disseminated intravascular coagulation
- Immune-mediated thrombocytopenia
- Podtoperdtive states
- Severeinflammatory disorders
- Thrombophlebitis

HYPERCALCEMIA
- Excessve, rapid IV cacium
- Hyperparathyroidism
- Hypervitaminoss D
- Neoplasa parathyroid gland

HYPERCHL OREMIA
- Sdt poisoning
- Water deprivation
- Hyperchloremiawithout hypernatremia
= Hyperchloremic metabalic acidosis
* Rend tubular necrosis
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HYPERFIBRINOGENEMIA
- Acuteinflammatory disease
- Acute madiitis
- Peuritis
- Pneumonia
- Umbilicd infection

HYPERGLOBINEMIA
- Abdomina abscess
- Chronic inflammatory disease
- Chronic pneumonia
- Umbilicd abscess

HYPERGLYCEMIA
- Excitement and stress
- Glucocorticoid administration
- Xylazine adminidration

HYPERKALEMIA
- Fasehyperkdemia (In vitro hemolys's, prolonged storage)
- Hypovolemiawith rend shutdowm
- Metabolic acidosis

HYPERNATREMIA
- Sodium excess
- Water deprivation
- Water loss

HYPERPHOSPHATEMIA
- Acuterend falure
- Endurance exercise
- Excessve phosphate intake
- Hi-normd range in neonate
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HYPERPROTEINEMIA
- Coccidiosis
- Diarhea
- Panhyperproteinemia—dehydration
- Peitonitis
- Rumind acidosis
- Sdmondloss
- St toxicity
- Sepgstoxemia (Madtitis/ Metritis)
- Toxins

HYPOCALCEMIA
- Acuterend falure
- Anorexiain lactating anima
- Bliger beetle toxicoss
- Fat necross
- Grasstetany
- Paiparturient paresis

HYPOCHLOREMIA
- Agites
- Blood loss
- Diarhea
- Huid drainage
- Gadric reflux
- Intestind block
- Peitonitis
- Ruptured bladder
- False hypochloremia
= Hyperglycemia
=  Hypelipidemia
= Hyperproteinemia
- Hypochloremia without hyponatremia
* Meabolic dkaoss

HYPOGLYCEMIA
- Anorexiain newborns
- Late endotoxic shock
- Pregnancy toxemia
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HYPOKALEMIA
- Diarhea
- Didary deficiencies
- Gut tordon/ volvulus
- Meabolic dkaoss
- Peitonitis
- Prolonged anorexia
- Vomition

HYPOMAGNESEMIA
- Grasstetany
- Magnesum deficient diet (milk only)

HYPONATREMIA
- Blood loss
- Diarhea
- Excessve 5% dextrose to rend disease patient
- Excessve sweding
- Huid drainage
- Hyperglycemia
- Sequedtration of fluid in third space
=  Agites
= Peitonitis
* Ruptured bladder
= Torgonor volvulus of gut

HYPOPHOSPHATEMIA
- Hyperparathyroidism
- Paiparturient paresis
- Savation

HYPOPROTEINEMIA
- Hypodbuminemia
=  Amyloidoss
= Glomerulonephritis
= Johne s Disease
= Pydonephritis
=  SdAmondloss
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HYPOPROTEINEMIA
- Panhypoproteinemia
= Acute blood loss
=  ExcessvelV fluid or water intake
=  Gadtrointestind ulceration
= Paragtes, interna and externd

LYMPHOPENIA
- Acute pneumonia
- Diffuse peritonitis
- Gram negative septicemia/ endotoxemia
- Steroid adminigtration
- Stress

METABOLIC ACIDOSIS
- Acutediarhea
-  Ketoss
- Peitonitis
- Pregnancy toxemia
- Rumen overload
- Ruptured bladder
- Strangulated bowe

METABOLIC ALKALOSIS
- Abomasal sequestration of fluid
- Chloride and/or potassum depletion
- Diurdic

MONOCYTOSIS
- Chronic bacterid infections
- Granulomatous disease

NEUTROPENIA
- Acute pneumonia
- Acutesdmondlosis
- Clodridid infection
- Gram negative septicemia/ endotoxemia
- Peitonitis
- Septic maditis
- Septic metritis
- Toxic, bone marrow suppression
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NEUTROPHILIA
- Chronic metritis
- Chronic pydonephritis
- Corticogteroid administration
- Enteitis
- Interna abscess
- Liver abscess
- Neonatd septicemia
- Peitonitis
- Septic arthritis
- Stress
- Toxins
- Umbilicd abscess

PCV, INCREASED
- Absolute erythrocytosis
= Chronic hepatic disease
= Congenitd cardiovascular disease
» Hemangioblastoma
=  Hepatoma
» Resdencein high dtitudes
- Rddive erythrocytoss
= Dehydration
= Endotoxic shock
- Integtina strangulation / obstruction
Sdmondloss
Septic madtitis
Septic metritis

PROTHROMBIN TIME, PROLONGED
- Disseminated intravascular coagulation
- Moldy sweet clover (coumarin toxicity)

RESPIRATORY ACIDOSIS

- Depression of respiratory center of CNS
= CNSdisease
= Drugs
=  Gengrd anesthesa

- Laynged edema

- Obstruction of upper respiratory tract

- Preumonia

- Pneumothorax
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RESPIRATORY ALKALOSIS

- Hypoxemia
= Congedtive heart failure
*  Pulmonary disease
=  Severeanemia

- Stimulation of CNS respiratory center
= Neurologica disorders
= Psychogenic hyperventilation
= Sgpticemia
= Trangport, pain, fear, excitement

THROMBOCYTOPENIA
- Bracken fern toxicity
- Disseminated intravascular coagulation
- Septic madtitis
- Septic metritis

152



SMALL RUMINANT TOXINS

CARDIOPUL MONARY

Black locust
Cardiac glycosde- containing plants
= Azdea
Foxglove
Laure
Lily-of-the-vdley
Milkweed
=  Oleander
Castor beans
Deathcamas
Ergot
Fase hdlebore
Huoride
lonophore poisoning
Tall Fescue
Western sneezeweed
Yew

DERMAL

lodine
Primary Photosensitizing Agents
Bishop'sweed
Buckwheat
Dutchman’s Breeches
Rain lily
Spring Pardey
St John's Wart
Secondary Photosensitizing Agents
= Cultivated Rape
» Latana
Sdenium toxicity
Snake bites
Stinging insects
Stinging nettle (Urticadioicia)

GASTROINTESTINAL

Arsenic
Black Locust
Blister Beetles (Cantharidae)
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GASTROINTESTINAL, Cont.
- Buttercups (Ranunculaccee)
- Castor beans
- Caudlic agents
- Copper
- Corn Cockle (Agrostemma githago)
- Crudeall
- Deathcamas (Zigasenus nuttalii)
-  Fasehdlebore
- Fetilizer
- Huoride
- Labrador tea
- Lead
- Milkweed (Asclepias )
- Molybdenum
- Mountain and brown laurel
- Mustards (Brasscasp)
- Nightshade (Solanum sp)
- Non-Protein Nitrogen toxicity (Urea poisoning)
- Oleander
- Organophosphates
- Purplefoxglove
- Rhododendron
- Sobber factor (Saframine)
- Spurges (Euphorbia sp)
- Sulfates/ Tota dissolved solids in water supply
- Wedtern azdea
- Western snakeweed
- Yew

HEMATOPOIETIC
- Anticoagulants (rodenticides)
- Brackenfern
- Choke chery
- Copper
- Moldy sweet clover (Mdilotus )
- Molybdenum
- Onionsand garlic
- Rape, kale, brussd sprouts
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HEPATIC
- Aflaoxin
- Blue-green dgae poisoning
- Cocklebur (Xanthium strumarium)
- Copper
- Klengrass (Panicum coloradatum)
- Lantana
- Pyrrdlizidine Alkdoid- Containing Plants

MUSCUL OSKELETAL
- Arrowgrass
- Labrador tea
- Mountain and brown laurel
- Organochlorides
- Organophosphates
- Rhododendron
- Srychnine
- Tobacco
- Wedern azdea
- White snakeroot and Rayless goldenrod

NEUROL OGICAL
- Arrowgrass
-  Bemudagrass
- Bluebonnet (Lupine sp)
- Choke cherry
- Deathcamas (Zigadenus nuitalii)
- Dutchman’s Breeches (Dicentra p)
- Fasehdlebore
- Huoride
- Jmsonweed (Datura p)
- Labrador tea
- Lakspur or Ddphinium (Dephinium o)
- Lead
- Locoweed (Astragalus sp. or Oxytropis sp)
- Marijuanaor Hemp (Cannabis sativa)
- Milkweed (Asclepias )
- Morning Glory (Ipomoea violaces)
- Mountain and brown laure
- Organochlorides
- Organophosphates and Carbamates
- Poison Hemlock (Conium maculatum)
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NEUROL OGICAL, Cont.

Rhododendron

Sdt toxicity (water deprivation)
Strychnine

Tobacco

Water hemlock (Cicuta maculata)
Western azdea

RENAL

Arrowgrass
Copper
Oak (Quercus sp)
Soluble Oxdate- Containing Plants
= Beds
= Dock
= Halogeton
* Pigwed

REPRODUCTIVE

Molybdenum
Phytoestrogen-containing plants
Plants which cause teratogenesi's
=  Bluebonnet
= Locoweed
= Poison hemlock
= Potatoes
= Skunk cabbage
=  Tobacco
Sdenium

Western ydlow pine (Pinus ponderosa)

RESPIRATORY

Arrowgrass

Choke cherry

Crude oil and Petroleum didtillates
Cyanide-accumulating plants
Nitrate-accumulating plants
Organophosphates

Paraguat

Toxic gases

Western sneezeweed

Yew
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SMALL RUMINANT NUTRIENT IMBALANCES

CARDIOPULMONARY
- Sdenium
- VitamnE

DERMAL
- Cobdt
- Copper
- VitamnA
- Zinc

GASTROINTESTINAL
- Cobdt
- Copper
- Sdenum
- VitamnE

HEMATOPOIETIC
- Cobat
- Copper or-
- lron
- VitamnK -

HEPATIC
- Copper -
- Sdenium
- VitamnE

MUSCULOSKELETAL
- Cdcum
- Copper
- lodine
- Phosphorus -
- Sdenium
- VitamnA
- VitamnD
- VitamnE
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NEUROL OGICAL
- Copper
- lodine
- Senium
- VitamnA
- VitamnE

REPRODUCTIVE
- Cobdt
- Copper
- lodine™
- Sdenium
- VitamnA
- VitamnE

RESPIRATORY
- Sdenium
- VitamnE
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SHEEP HEALTH AND MANAGEMENT FACT SHEETS

THERESA ANTTILA

Included isashort list of fact sheets covering various aspects of sheep hedth and
management. Thisis not acomprehengve group, but just a beginning. The purpose of
these sheetsisto provide asingle sheet that could be copied and given to clientsto give
them a short description about a specific management technique or health matter. These
sheets could be easily adapted to an individud’ s wants and needs (including for other
species). | hope they are useful and encourage the development of additiona sheets. |
hope to one day have a complete set of fact sheets, but | know there will aways be one

more topic that could be covered.

Sheet Title

Lamb Management:
Castration
Tall Docking

Lamb Hedth:
Coccidioss
Recta Prolapse
Sore Mouth
Tetanus
Urinary Cdculi

Adult Management:
Body Condition Scoring
Flushing
Hoof Trimming

Adult Hedlth:
Acidogs
Caseous Lymphadenitis
Hypocdcemia
Johne' s Disease
Ketoss
Ovine Progressive Pneumonia
Polioencephadomalacia/ thiamine deficiency
Retained Placenta
Uterine Prolapse
Vagind Prolapse

Page number

161
162

163
164
165
166
167

168
169
170

171
172
173
174
175
176
177
178
179
180
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Castration

Isit necessary?
YESIF MAYBE NOT IF
Lamb during spring, wean in fall - Early wean (60 days of age)
Feed all lambs in same feedlot - Feed ram lambs separate from ewe lambs
Want to sell club lambs - Raise own replacement ram lambs
Market rams > 6 months of age - Sell breeding stock

Market rams at 3-6 months of age

Castration is the process of removing testicles from male lambs. An open castration involves cutting into
the scrotum to remove the testicles while a closed castration does not open to scrotum.

Advantages.
Don't have to worry about unplanned breeding.

Don’t have to deal with “ram attitude” and fighting amongst ram lambs.
Male lambs marketed intact may get discounted price.

Disadvantages:
Wethers (castrated males) grow slower and put on less muscle and more fat than uncastrated male lambs.

Howtodoit:
When:

Lambs less than 30 days of age is most common, best done when still small.

With what: Discuss each with your veterinarian and choose the one that works best for you.

Before any castr ation method is used, the scrotum must be checked to ensureboth testiclesand

nointestinesarepresent! If both testiclesarenot present, castration should NOT be performed

at thistime—CONSULT WITH VETERINARIAN!

Closed castration methods

1. Elastrator—applies an elastrator band (small tight rubber band) on scrotum with testiclesinside.
Care must be taken to ensure both testicles are down inside the scrotum before the band is
released. The band constricts the blood supply to the scrotum and it will shrivel up and fall off in
20-30 days depending on size of lamb. This method is bloodless and requires low |abor needs.
With dry weather conditions, it isthe least likely method to result in an infection. Themain
disadvantage isincreased tetanus risk and fly strike due to extended length of time the dead
scrotum remains with the lamb. Thisisthe method of choice for club lamb producers/showers
since the entire scrotum is removed leaving a nice clean look to the underline of the belly.

2. Burdizzo—asteel castration tool that crushes the spermatic cord without breaking the skin of the
scrotum. The scrotum remains intact because its blood supply is not completely damaged. The
burdizzo is clamped onto the scrotum where it connects to the body and crushes each spermatic
cord individually. The burdizzo must not close across the entire scrotum at one time. The testicles
will shrivel upin 30-40 days. The advantage of this method isthat it is aclosed method of
castration so infections should not occur. However, the disadvantages are need for more
expensive equipment (that must be properly adjusted) and increased labor skill.

Open castration method

(For open castration, the bottom third of the scrotum must first be cut off. A sharp clean knife or scal pel
can be used. If done when less than 2 weeks of age the testicles can be grabbed and pulled until the
spermatic cord rips. Do not stick hands and fingers up and into scrotum as this will increase the risk of
infection. Use pressure on the outside of the top of the scrotum and push down to get the testicles out.)

1. Emasculator—Once the scrotumis cut the testicles are grasped and stretched downward to expose
the spermatic cord. The emasculator is placed on the spermatic cord with the nut facing the
testicle. The emasculator will crush and cut the spermatic cord. The advantage of this method is
that the castration procedure is done and over and guaranteed successful. The disadvantages are
increased training is needed and increased infection risk. Itisabloody procedure, and proper
restraint iscritical.
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Tail Docking

Tail docking isremovd of thetall.

Advantages:
Keeps hind end cleaner reducing chances of fly strike (maggot infestation).

Naturd length tails could interfere with lambing, shearing, and breeding.

Disadvantages:
Tails docked excessively short can lead to increased risk of rectal prolapse.

How to doit:
When:
Lambs 2-3 days of ageis most common, best done when ill smal.
Where:
Depends on future purpose of lamb
Club lamb—as short as possible
Purebred show lamb—usudly onejoint or lessis|eft
Commercid lambs—the third joint is the best, usudly about the distance
where the two skin flgps on the underside of thetail end, or about 1
Y2 inches from the body.

With what: Discuss each with your veterinarian and choose the one that works best for

youl.

1. Elastrator—applies an eastrator band (small tight rubber band) on tail. The band
condricts the blood supply to the tail after the band and it will shrivel up and fal off
in 10-14 days depending on size of lamb. This method is bloodless and requires low
labor needs. With dry weather conditions, it isthe least likely method to result in an
infection. Thismethod is the method of choice for short docked lambs. The main
disadvantage isincreased tetanus risk and fly strike due to extended length of time the
deed tall remains with the lamb.

2. Emasculator/Burdizzo—both of these tools crush the tail at the desired docking
location. The emasculator will dso cut off the remaining portion of the tail, while use
of the Burdizzo would require the tail to be cut off usng a sharp knife or scape just
below where it was crushed. The advantage of this method isit is done and over
with—thetail isgone. However, the disadvantages are increased bleeding, need for
more expensve equipment, and increased labor sKill.

3. Hot docking iron—hested by eectricity, propane, or fire, these tools burn through the
tall. Used properly, they cauterize thetail’s blood supply thus preventing bleeding.
Therefore there islittle chance for blood loss and infection. However, if theironis
left on for too long or too short atime period, excessive amount or not enough tissue
will be cauterized and infection islikely. The wound from hot docking may teke
longer to heal compared to docking with an dastrator band.
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Coccidiosis

A parasitic infection most often in feeder lambs characterized by diarrhea, dehydration,
loss of weight, and weskness.

Cause:
Protozoan parasite
Factors affecting outbreak:
Rapid feed change
Chilling
Shipping fatigue
Interruption of feeding during shipping time
Survives best in wet warm environment

Treatment:
All lambs must be treated even if not showing clinicd sgns. If lambs arein the same
group, they are most likely affected.

Medicate feed or water

Amprolium (1.25% crumbles) fed for 21 days or used in water

Sulfamethiazine

Electrolytes and vitamins can be added to water to replace those lost dueto diarrhea

Prevention:
Lasdocid (Bovatec) included in ration
Deccox included in ration or loose At mix

Proper design of facilities to prevent fecd contamination of feed and water
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Rectal Prolapse

A recta prolapse occurs when the rectum protrudes from the anal opening. They are most
prevaent among feedlot lambs 6-12 months of age.

Possible Causes:
Genetic (hereditary weskness)
Continuous coughing (pneumoniaor dusty environment)
Overly short tail docking
High concentrate feeding leading to excessive fat depostion in pelvic cand
Repeated growth implantation
Straining from other diseases such as coccidioss or urinary caculi (stones)

Treatment:
Depends on severity: (Ask your veterinarian for assstance the firgt time trestment is
desired).
If goesin and out of anal opening:
- Clean off prolapsed portion (mild soap/disinfectant and water).
Reinsart into and opening.
Use a2’ 18 gauge needleto inject 7% iodine (or other veterinary recommended
solution) at 12, 3, 6, and 9 0’ clock around the anus.
Insert the needle its entire length keeping it pardld to therectum. Inject 1 mL of
recommended solution at each Site.
If remains outside of anal opening:
- Usearectd ring or 12 cc syringe case to tie off prolgpsed tissue.
Clean off prolapsed portion.
Insert ring or tube into rectum—where grooved section is equa with ana opening.
Tie off with umbilica tape (tightening enough to cut off circulation) or use an
elagtorator ring.
Prolgpsed tissue will dough off in about 4-5 days.
If animal is close to market weight, daughter would be the best option.

Prevention:

Do not keep any mae or female lamb that has prolapsed for future breeding as their
offspring may aso prolgpse. Culling of mature ewes that have had multiple lambs
prolapse should aso be considered. The best prevention is to decrease the primary
conditions that can lead to recta prolgpses. pneumonia cases/dusty environments to
prevent the continuous coughing; coccidios's; urinary caculi; and too short tail docking.
Be sure to keep lambs at proper condition (see body condition scoring fact sheet) not
alowing them to become excessvely fat (especidly important for replacement ewe
lambs).
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Sore Mouth
“ORF” “Contagious Pustular Dermaititis’ “ Contagious Ecthyma” “ Scabby M outh”

CONTAGIOUSTO HUMANS

A highly contagious vira infection that causes scabs around the mouth, nodrils, eyes, and
may infect udders of lactating ewes.

Causes:

Virus—Family Poxivirdae, Genus Pargpoxvirus

The virus penetrates through smdl abrasonsin the skin. Generdly affects mouth, udder,
and fest.

Treatment:

Particularly unrewarding because it isavirus

= Within afew weeks, the disease will clear up on its own

Ewes with affected teats/ udders:

» Need to be watched carefully snce ewe will be more prone to madtitis infection.
In aworgt-case scenario, the lambs should be removed from the dam and raised
atificidly! (Do NOT foster lambs onto another ewe as she may become
infected.)

Prevention and Control:
Prevention can only be successful by maintaining a closed flock
Vaccinaion is available—However, the vaccine should NEVER be used in aflock
that has never had the disease, as it will introduce the disease onto the fam. The
vaccine does not prevent sheep from becoming infected with the natura virus, but it
should reduce the degree of damage and shorten the course of the infection both in
individud animals and in the flock as awhole.

Proper disnfection of premises where outbreaks have occurred isimportant, but
complete disnfection is often very difficult.
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Tetanus

Causes:

Most often invades tail docking and castration wounds/ aress. The use of elastorator
bands, leaving a dead anaerobic environment may increase the risk of tetanus infection.
Also invades deep puncture wounds.

Treatment:
Often NOT effective unless very early detection of disease.
PREVENTION ISKEY!
Clean any noticeable wounds—cut open to allow ar to penetrate wound. Rinse with
hydrogen peroxide
Penicillin to kill Clogtridium tetani becteria
Tranquilizers to reduce frequency of convulsions
Good supportive care will be required as lamb is unable to eat or drink

Prevention:
Proper vaccination—Vvaccinate ewes 2-6 weeks prior to lambing to protect lambs
through colostrum (provides protection for 12-16 weeks of life).

If NOT vaccinated. Give 300 to 500 units of tetanus antitoxin at time of docking and
/ or castration (protects the anma for 10-14 days).
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Urinary Calculi

A metabolic disease in which stones are formed in the urinary tract. Blockage of the
urinary tract may result in retention of urine, abdomina pain, distention and rupture of
the urethra, loss of appetite, a humped up appearance, edema under the belly, urine
dribbling, kicking & the belly, and frequent attemptsto urinate. If untreeted, it will lead
to DEATH.

Causes:
Low water intake due to cold weather or unpaatable water
Ration incorrectly high in Phosphorus and Potassum and low in - Vitamin A
“Hard” water
More prevdent when only pelleted feed isfed
Cadtration < 4 weeks of age can lead to decreased urethrd diameter
Sorghum-based rations and cottonseed meal and milo feed ingredients

Treatment:

- If bladder has ruptured—no treatment is possble—euthanasa
Surgical trestment (by veterinarian)
=  Amputatetip of penis—urethra process
= Divert penis S0 ram urinates from a pogition Smilar to femaes
Muscle rdlaxants—may or may not improve condition

Prevention:
Correct underlying problems—clean water offered at dl times;, warmed water in winter.
Proper ration formulation
= 21 cddum-to-phosphorus rétio in the total ration
=  Common salt can be added to ration—1-4% usualy adequate
= Ammonium chloride—2% of concentrate ration
| |

Adeguate vitamin A levels
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Body Condition Scoring

(BCYS)
A system used to estimate muscle and fat coverage on sheep. A scale of 1-5 (thin to fat)
isused.
Advantages:
- Allows optima management for ewes and rams throughout the year to maximize
productivity.

Important ram times:
1. Prebreeding—want him in BCS of 3.5-4.0, he won't be eating alot during mating season.
2. Postbreeding—need to assess how much condition needs to be put back on for next
breeding season.
Important ewe times:
Prebreeding—certainly greater than 2.0, 3.0-3.5 best.
Midgestation—if you do it now, you have time to make adjustments before lambing time
L ate gestation—best to maintain around 3.0-4.0, need adequate body condition to support
lamb growth and lactation, but not too much to cause excessively large lambs and
lambing problems.
Weaning—useful to divide ewes into groups to insure proper BCS for next breeding

1
2.
3.

4.

Disadvantages:

NONE! Get out there and do it.

How to doit:
Body condition is estimated by feeling for the bones of the sheep's spine. Slight pressureis used
to feel the muscle, fat, and bones along the top of the sheep back (spinous processes) and on the
side behind the ribs and in front of the pelvis (transverse processes). The amount of bone,

muscle, and fat that is felt is graded on a scale of 1-5.

Score Spinous Processes Transver se Processes Loin Muscleand Fat
Thin 1 Sharp and stick up Sharp and finger easily L oin muscle concave, no
pushes under ends fat
Okay 2 Less sharp Fingers can push under Loin muscle moderate
with little pressure depth, no fat
|dedl 3 Stick up slightly, smooth Smooth and covered, firm | Loin muscle full and some
and rounded, firm pressure | pressure required to push fat cover
needed to detect each one fingers under ends
separately
Okay 4 Can bejust felt and level Ends cannot be felt Loin muscle full and thick
with flesh on either side fat cover
Fat 5 Cannot befelt at all, Cannot befelt Loin muscle fully
hollows in back developed, thick fat cover

168




Flushing

Hushing is amanagement practice of improving ewe' s plane of nutrition just prior to
breeding to attempt to increase the ovulation rate and thus the number of lambs born per
ewe.

Advantages:
Ewes arein better physica condition for breeding.

Synchronizes ewes bringing them into heat at about the same time.
Estimate increase of 18-25 percent in number of lambs born.
Hushing rams may aso help with libido and sperm production.

Disadvantages:
Hushing is not effective if ewes are over or severely under conditioned prior to
breeding (see body condition scoring fact sheet).
Adequate nutrition must be available to ewes late in gestation and lactation to support
increased number of lambs.

How to doit:
Corn, dfafahay, or improved pasture can be used as nutritiona source.
Start flushing 2 weeks before introducing ram into breeding group.
Increase amount fed per head starting with ¥4 pound each day, increasing that amount
Y pound/head/day .
Finish by feeding ¥z pound/head am and pm.
Discuss with your veterinarian the proper length of time to feed ewes. Depending on
body condition, times will vary.
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Hoof Trimming

Advantages:
Prevent lameness

Provide good footing on al toes

Disadvantages:
None, get out there and do it.

How to doit:
First, proper restraint is needed. Sheep can be flipped and held in the “dog sitting”
position or sheep cradles/turn tables could be used.
Equipment:
1. Hoof pruning shears are the most common.
2. Pneumatic shears are also available but more expensive.
Scrape away dl dirt from bottom of hoof.
Trim the hoof wall back to the level of the foot pad.
Trim off excess growth on the tip of the toe as well.
Stop trimming when level or the hoof looks pink. A pink color means you are getting
close to the blood supply to the foot. )
If bleeding occurs cover wound with Kopertox©.
If trimming alame sheep look for any sgns of infection, alump of mud, astone, or
other sharp object that could be lodged into hoof.

The number of times per year the hooves need to be trimmed depends on the surface
they are housed on and how fast the hooves grow. AsK your veterinarian for his’her
suggestion on frequency.
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Acidosis
“Grain Engorgement” “ Acute Ingestion” “ Founder”

A metabolic disease characterized by depression, loss of appetite, recumbency, loss of
consciousness, and death. Diagnosis can be confirmed through necropsy by examining
the rumen contents for concentrates and testing the contents for an acid pH.

Causes:
Excessive production of lactic acid in the rumen due to a sudden engorgement of grain or

other high-carbohydrate content feeds, or in feedlot lambs fed high grain / low roughage
diets that the rumen is not properly adjusted to.

Treatment:
Raely possible as progression of diseeseisvery fad.
Early suspected cases.
= Drench with antacid; Magnesium hydroxide in water including 1,000,000 units of
penicallin ordly.
= Place on roughage diet
=  Obsarveclosdy
If down or comatose
= Drench asabove
= |ntravenous therapy of bicarbonate
If grain engorgement is seen in avauable anima an emergency rumenotomy (by
your veterinarian) to remove al rumen contents may be indicated

Prevention:

Ensure dl feed storage supply is located out of sheep access. Make dl diet changes
including increased concentrates gradualy.
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Caseous L ymphadenitis
CLA

A bacteria infection characterized by abscessation of lymph nodes and internal organs. Itisa
chronic and recurring disease. Economic losses occur due to reduced weight gain, reproductive
efficiency, and wool and milk production. Condemnation of carcasses and devauation of pelts
can aso occur.

Causes:
- A bacterial infection caused by Corynebacterium pseudotuberculosis

Infection most often occurs through superficial skin wounds that are contaminated with
material from ruptured abscesses from other sheep

The bacteria are able to penetrate unbroken skin and the mucous membranes

Ruptured superficial and lung abscesses are the primary sources of environmental
contamination

Contaminated dipping vats and shearing, handling, and feeding equipment are responsible for
the spreading of the organism

The bacteria can survive for months in hay, shavings, and soil

Treatment:

The formation of thick walled abscesses limits the penetration and effectiveness of antibiotic
treatment

Standard treatment includes draining of abscesses and thorough cleaning with antibiotics
placed directly in the abscess

Surgica resection is aso possible
Thereis a high rate of recurrence
Emaciated animals and those with recurrent abscesses should be culled

Prevention:
Y oung lambs should be raised isolated from infected older animas
Older animals and those with abscesses should be sheared last
Disinfect equipment whenever it is contaminated with infected material
Skin wounds should be treated topically with proper disinfectant and sutured if necessary

Vaccination is available—However it only reduces the incidence and prevaence of disease.
Vaccination does not prevent al new infections, nor will it cure animals aready infected

All incoming animal's should be tested before admittance into flock

Eradication:
The current status of the flock can be determined by blood test (once vaccinated, they will
test positive!)
The cogt effectiveness of culling al infected sheep must be determined

For complete eradication—all positive animals need to be culled, and maintain a closed flock
(or test &l incoming animals before arrival)

Selective culling may be used if the economic losses caused by caseous lymphadenitis may
not be sufficient to justify removal of all infected sheep
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Hypocalcemia
“Milk Fever” “ Calcium Deficiency” “Lambing Sickness’” “Parturient Paress’

Cdcium demands of the ewe are high during late gestation for fetal bone devel opment
and early lactation for milk production. During these high demand times, high enough
levels of calcium cannot be obtained from the diet done. If the ewe is unable to move
cacium from her own bones in great enough amount to maintain norma blood leves,

hypoca cemia results.

Clinicd sgnsusudly appear suddenly. The earliest Sgns are dight hyperexcitability,
muscle tremors, and a stilted gait. Progression |eads to the ewe losing the ability to stand.
Sheis often found lying on her brisket with her hind legs extended backwards and her
heed, either turned into the flank, or stretched out forward. The rumen muscles are dso
affected. Therefore, bloat may aso occur. If untrested, death usualy occurs within six
to 48 hours.

Causes.

- Improperly formulated late gestation rations—especidly cacium, phosphorous, and
megnesum levels
Abrupt feed changes
A time period without feed
Increased risk in older ewes—older ewes can not release calcium from their bones as
fast as younger ewes

Treatment:

A MEDICAL EMERGENCY
Intravenous injection gives the fastest response to trestment but is aso the most
dangerous treatment due to calcium’ s effect on the heart

= 50-100 ml of 20% Cdcium gluconate intravenoudy

- Subcutaneous injections can be done by the less experienced shepherd, but the
response time to the trestment will be longer

= 100 ml of 20% solution Cacium borogluconate with added magnesum and
phosphorus given subcutaneoudy over 2 to 3 Sites

Prevention:
Need to provide ewes with adequate, athough not excessive, amount of calcium.
Recommended levels of 5-10 g/day.
Cacium to phosphorus ratio between 1:1 and 2:1
Sufficient Vitamin D in diet (dlows absorption of cacium)
Good-quality protein (allows proper absorption of cacium and phosphorus)
Gradualy introduce ewes to concentrates at least 6 weeks prior to lambing
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Johne' s Disease

A chronic, progressive, contagious infection characterized by muscle wadting, ill-thrift,
emaciation, and weakness. Unlikein cattle, diarrheais usudly not seen dueto this

disease. Sheep are infected as lambs, but due to long incubation period may not show
sgnsfor years.

Causes:

- A bacterid infection caused by Mycobacterium paratuberculoss
Trangmitted from infected older animasto young
Transmitted through ingestion of infected feces by lambs ether from nursing dirty
ewes or eating/drinking contaminated feed/water

Treatment:
No treatment is available

Prevention:
Must prevent exposure of hedthy sheep to infected animas
Any purchased anima should be tested before addition into the new flock
It is critica to prevent the contamination of feed and water with feces

Eradication:
- The current status of the flock can be determined by blood test
The cogt effectiveness of culling dl infected sheep must be determined
For complete eradication—al positive animals need to be culled; maintain a closed

flock (or test dl incoming animads before arrivd); and only retain replacement ewe
lambs from negative femaes

Sdlective culling may be used if the economic losses caused by Johne' s disease may
not be sufficient to justify remova of al infected sheep
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Ketosis
Pregnancy Toxemia” “Twin Lamb Disease’

Jl G

“Pregnancy Disease

A metabolic disease characterized by numerous signs depending on severity. Eweswith
early pregnancy toxemiaare dull and lag behind the flock. Additiond signs may include
grinding of teeth, labored breathing, frequent urination, a generd unsteadiness, waking
in circles, or pushing againg solid objects. In later stages, the animals are unable to
gand. Animasthat progress to recumbency usudly die within afew days.

Cause:

A disease of inadequate cdoric intake. The energy demands put on the ewe latein
pregnancy by the growing fetug(es) isgreat. At the same time, the ewe' s rumen capacity
decreases as the fetus(es) take up more of the abdominal cavity. When the ewe cannot
eat enough caories to support her and the lambs, she breaks down her stored body fat
supply, which leads to ketone production. Excessive fat metabolism leads to too high
ketone levels = ketos's.

Treatment:

- Propylene glycol or corn syrup—2 ounces given oraly twice aday for at least 4 days
Electrolytes to combat dehydration

- Advanced cases.

= Intravenous treatment with 250-500 ml of 10-20% glucose

- If noimprovement is seen, termination of pregnancy may be necessary

Prevention:
BODY CONDITION SCORE ALL EWESAT CRITICAL TIME PERIODS
THROUGHOUT YEAR
Avoid overly fat ewes early in pregnancy (leads to decreased feed intake)
Encourage ewes to exercise daily
Provide increasing level of nutrition in last 4-5 weeks of pregnancy
Supply a constant source of paatable water (encourage feed intake)
Feed regular amounts & regular times
Give molasses in ration or drinking water (quick energy source)
Make no sudden change in type of grain offered (decreases feed intake, upsets rumen
digestion)
Pay specid attention to older sheep with poor teeth late in pregnancy
Treet the feet of any lame ewe; she may not move around well enough to get adequate
nutrition.
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Ovine Progressive Pneumonia
OPP, M aedi-visna

A dowly progressive virus characterized by pneumonia, arthritis, meningitis, and
meadtitis. The most common clinica signs are norresponsive pneumonia, physica
weakness, dyspnea, and emaciation. Early on, the only signs may be a bilaterdly hard
udder upon lambing that usudly resolvesin afew days and faling behind when the herd
ismoving. Sheep are usudly infected aslambs (but adult-to-adult transmisson can
occur), but due to long incubation period may not show signs for years.

Causes:
Retrovirus—Lentivirus
Transmitted mainly through colostrum from dam to offspring
Also passed through respiratory secretions

Treatment:
No treatment is curative
Can only reduce clinicd sgns
Culling infected animdsis the best trestment

Prevention:

- Musgt prevent exposure of hedthy sheep to infected animas
Infected adult sheep must be isolated from the uninfected members of the flock
Lambs from infected ewes must NOT be dlowed to nurse from their infected
mothers. They should be pulled immediately after birth and raised on a non-infected
eweor atificidly
Any purchased anima should be tested before addition into the new flock

Eradication:

- The current atus of the flock can be determined by blood test
The cogt effectiveness of culling dl infected sheep must be determined
For complete eradication—al positive animas need to be culled; maintain a closed
flock (or test dl incoming animds before arriva); and only retain replacement ewe
lambs from negative femaes
Sdective culling may be used if the economic losses caused by OPP may not be
sufficient to judtify remova of al infected sheep
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Polioencephalomalacia
“Cerebral-Cortical Necrosis’

A metabolic disease characterized by loss of gppetite, where the sheep is often found
down on one side and paddling its feet, with its head thrown back.

Causes:
Acute thiamine (Vitamin B-12) deficiency due to increased bacterid growth in rumen
that produce thiaminase (the enzyme that destroys thiamine)
Most often caused by a sudden change in diet which results in change in rumen
bacteria growth, examples—flushing, feedlot

Treatment:
- Thiamine supplementation—210 mg/kg Thiamine hydrochloride twice daily for 2-3
days
Dexamethasone—1-2 mg/kg for an anti-inflammeatory
Supportive care including feeding / fluids may be necessary
Antibiotics may be beneficid in severely depressed recumbent animals

Prevention:

Poliocencephalomalaciais a sporadic disease. The most effective preventative would be
gradud feed changes to alow proper adaptation of the rumen microbes to the new feed
supply. Careful monitoring of sheep during feed changes and early detection of Sgns
increase treatment success.
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Retained Placenta

A condition in which the placentaiis not expelled normaly after birth. Usualy the
placentais expedlled with hours after the last lamb isborn. Even if a placenta“tag”
cannot be seen coming from the vulva, a partia retained placenta can occur.

Possible Causes.
- Hormone imbdance
Vitamin E / Sdenium deficiency
Premature birth
Infection
Dead/Putrefying lambs in uterus
Prolonged lambing which exhaudts the ewe
Inadequate rel axation of the birth cana
Low blood cdcium levels
Magnesum deficiency

Trestment:
Treat underlying cause if possible.

I nfection—antibiotics (Penicillin or Oxytetracycline)

Swdling / Inflammation—anti-inflammetories (Banamine or Agpirin)

Low blood cacium levels—ca cium supplementation

Sdenium/ Vitamin E deficency—Sdenium / Vitamin E supplementation
DO NOT FORCIBLY REMOVE PLACENTA!
It will eventualy decompose and is usudly voided within aweek or ten days.
Attempting to remove the placenta could causeit to rip leaving smdler piecesin the
uterus/ vagina

Prevention:

Not dl causes of retained placentas can be prevented. However, if asignificant
proportion of ewes in the flocks retain the afterbirth, then further investigation should be
done. Increased cacium or vitamin E supplementation before the lambing season may be
beneficd.
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Uterine Prolapse

A uterine prolapse occurs only after lambing. The uterusis seen as alarge red mass
protruding from the vulva. A uterine prolapse must be consdered a MEDICAL
EMERGENCY!

Possible causes:
Difficult birth
Delivery of large lamb(s)
Low cddum levels

Treatment:

Veterinary assistance may be necessary to provide pain relief so ewe does not continue to

grain during and after replacement of prolapsed uterus.

Gettlng ewe ready for replacement by a veterinarian:
The uterus must be protected from hegt loss, injury, and infection.
Wrap ewe in old bed sheet—take one end of the sheet between the ewe' s legs
and under her bdly tying the ends over her spine. Then take the other end
back between her hind legs, enveloping the uterus, and tie the two corners to
the knot over her spine.

Replacing the uterus:
Professiona indruction by your veterinarian is advised before atempting to
place your firgt uterine prolapse.
Place the ewe with her hind end el evated—hanging ewe over two baesworks
wal.

Using large quantities of warm water with very mild sogp or diluted
disnfectant, rinse the uterus removing as much dirt as possible.

A lubricant may be beneficid when atempting replacement.

Use both hands to cup the uterus, gently push back into ewe.

Once uterusiis replaced, the organ must be felt insde the ewe to ensure that it
is properly placed back ingde the ewe. If any portion of the uterusis till
turned insde out, the ewe will continue to strain and will prolapse again.

Keep uterus in place by using a Bearing retainer (prolapse retainer) tied to
wool or attached to a harness, or sutures. Ask veterinarian for assstance the
firgt time treatment is needed.

Systemic antibiotics are recommended: consult your veterinarian on choice of
antibiotic and dosage. Y our veterinarian may aso recommend an injection of
cdaum.

Prevention:

Prevention of uterine prolgpses may not always be possible. Body condition scoring to
ensure that ewes do not become overly fat late in gestation is beneficid. Ram sdlection
could a0 play arole with certain Sresleading to larger offspring. Careful monitoring of
ewes and quick treatment is the key to successful repair. Consult with your veterinarian
about calcium levelsin your late gestation ewe ration.
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Vaginal Prolapse

A vagina prolapse occurs when the vagina protrudes through the vulvain
ewes. They occur most often during late pregnancy. Early detection is key
as this condition usually worsens as time goes on if not treated.

Possible causes:
Genetic (hereditary weskness)
Increased abdominal pressure during late pregnancy
Feeding too much roughage (increases abdomind size and pressure)
Over conditioned ewes with lots of fat in abdomind cavity/pelvis
Continuous coughing due to pneumonia/dusty environment
Deficiency of vitamin A
Overly short tail docking

Treatment:
Veterinary assstance may be necessary to provide pai n relief so ewe does not continue to
grain during and after replacement of prolapsed vagina
Clean off prolapsed portion (mild sogp/disinfectant and water).
Elevate hind end of eweto adlow easier replacement of vagina (hanging ewe over 2
stacked baes of straw or hay isusudly very effective).
Reinsart into vulva opening. Be careful for urine output if urinary opening was
previoudy blocked. Lubrication may be necessary.
Keep vaginain place by using a Bearing retainer (prolapse retainer) tied to wool or
attached to aharness, or sutures. AsK veterinarian for assstance the first time
treatment is needed.
Careful monitoring of ewe is needed as retainer may need to be removed before
lambing can occur (sutures MUST be removed to dlow lambing to occur).

Prevention:

Do not keep any femae that has prolapsed for future breeding as her offspring may aso
prolgpse. Culling of mature ewes that have had multiple lambs prolgpse should dso be
considered. The best prevention is to decrease the primary conditions that can lead to
vagind prolapses. pneumonia cases/dusty environments to prevent the continuous
coughing, and too short tall docking. Be sureto keep ewes at proper condition (see body
condition scoring fact sheet) not alowing them to become excessively fat. Proper
nutrition during late gestation (decreased roughage) would aso benefit the ewes.
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Diseases of Nursing L ambs

Scott R.R. Haskdll, DVM, MPVM
College of Veterinary Medicine
Universty of Minnesota

Coalibacilloss (E. coli scours, watery mouth)

Economic importance

Crowding and unsanitary facilities

Habitudly used lambing sheds without cleaning

Lambs 2-3 days of age affected with diarrhea, 2-6 weeks of age septicemia
More common in lambs born from late winter to early spring

Spread from feces, contaminated water and feed supplies

Feces is semifluid and yellow to gray in color, occasond blood and mucus,
abdomind pain, hunched up

Cologtrum Deficiency

Functions. contains nutrients for fuel, prevents hypothermia; contains growth
factors which promote gut growth and differentiation; contains
immunoglobulins, some line the gut and some are absorbed into the blood
stream

How much does alamb need: 210 mi/kg of body weight in field conditions
during thefirst 18 hours, 180ml/kg in housed animas

Milking donor ewes

Freeze sorage: oxytocin use; milking the first day three times should yield 850
ml to 2400 ml of colostrum

Feeding goat colostrums. Smilar composition as sheep

Use only CAE negative colostrums;, CAE issmilar to OPP in sheep

Cow colostrums: increase the volume by 40%; feed only the first day or two or
hemolytic disease can occur

Enterotoxemia (overeating, pulpy kidney)

Clogridium perfringens type D is the causative agent

Sudden degth, convulsions and hyperglycemia

Occurs more commonly in ewe than in wether lambs and in Sngles rather than
intwins

Y oung sheep suckling, eating concentrate and succulent forage feed are
especidly susceptible

More common in spring and early summer

Prevented by vaccination and management

Vaccinate pregnant ewes

Protection extends between birth and 5 weeks of age
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Coccidioss

Hemorrhagic diarrhea, depression, wesakness, weight loss

Common disease in feedlot lambs but aso affects nurang lambs 1-3 months
of age

Eimeria species

Transmitted through consumption of feed and water contaminated with
sporulated oocysts

All adult sheep and most pasture lambs are carriers

Diarrhea, dehydration and recta prolapses are common

Control: management

Prevention with: amprolium, monensin, lasalocid, decoquinate
Treatment with: sulfa drugs, amprolium, dgpsone, toltrazuril

Parasitic Gastroenteyitis

Animds 2-24 months of age are highly susceptible

Nematode gastroenteritis. caused by ten mgjor parasites

Ingest infective larvae on contaminated forage

Most common in late spring, summer and fal

Fecd diagnosis with sugar float method by a veterinarian or diagnostic [&b;
chegp assurance that deworming is needed

Prevention: management- pasture rotation, avoid overstocking and insure
adequate nutrition

Anthemintics: levamisole, Ivermectins, fenbendazole, abendazole

Hypotherm| aStarvetion

Exposure to adverse weather conditions

Baance between heat |oss by the lamb and that metabolicaly produced
Causes combination of wet birth coat, climatic conditions, ewe that isdow to
lick and dry the lamb; starvation or lack of colostra absorption
(hypoglycemia)

Lambs affected in the firgt 5 hours of life have a heet 1oss problem; those after
5 hours have a heat production problem

Prevention: management

Border Disease (hairy shaker disease, BV D)

Birth of week lambs, trembllng, hairy lambs, poor thriving lambs
Caused by border disease virus (BDV)

Disesserdlated to BVD in cettle

|solate lambs and ewes from rest of flock

Separate sheep from cattle

BVD vaccines???
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10.

11.

Tetanus (lockjaw)
Clogtridium tetani

- Incubation 3-10 days

- Injury: shearing cuts, castration, docking, punctures, cuts

- Stiff gait later progressing to rigidity; can't est, many times looks like
pneumoniain the early stages; clap test

- Vaccindion: toxoid vs antitoxin

- Vaccinate dams for colostral passage; passive protection lasts 12-16 weeks

- Clean wounds

- Elastrator band?

White Muscle Disease (iff lamb disease)

- Affected from birth to Sx months of age

- Those born of severdly deficient ewes may abort

- Lambs are giff and are commonly confused with joint ill

- Common when feeding silage or old hay

- Inhaation pneumonia can occur from wesk muscles

- Adults commonly retain placentas

- Supplementa feeding of vitamin E/sdenium

- Treatment of ewes twice yearly in deficient areas, one trestment is given to
ewes 4-6 weeks prior to lambing

Pneumonia

- Inhaation of milk, medicines

- Overcrowding

- |nedequate ventilation

- Vitamin E/sdenium deficiency in ewe in late gedtation
- Prevention: management

Lamb dysentery/diarrhea
K99 E. cali
- Sdmondla species
- Clogtridium perfringenstype C
- Rotavirus
- Cryptosporidum species
- Coccidia species
- Lamb dysentery: affects strong lambs under 2 weeks of age
- Clogtridium perfringens type B
- Abdomina pain, lacks suckling response, semi fluid blood stained feces
- Prevention: management, vaccination

183



12.

Miscdlaneous

- Eye infections secondary to entropion
- Joint ill

- Navd ill

- Fractures

- Fractured ribs

- Umbilica hernia

- Incorrect castration
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Small Ruminant Reproduction—Sheep Reproduction
Department: Clinical and Population Sciences
Scott R.R. Haskdll, DVM, MPVM
College of Veterinary Medicine
Universty of Minnesota

M anaging the Reproductive Flock

BCS aswill be discussed later isatool of extreme importance in the management of the
reproduction of aflock’s reproductive performance.

- Subjective scoring; importance in maintaining condstency

- Papate over the spinous and transverse processes, over the cranid ribsand twist
- Bvduaedl animdsinduding rams

- Evduate feet and legs

- Bag out or evduate ewe s mammary glands

Ram-to-Ewe Ratio

Mature Ram in Rough Terrain: 1:20-30 ewes

Mature Ram in Smdl pasture: 1:40-75

Mature Ram in Synchronized flock 1:10-12

Immature Ram in Smd| Pedture: 1:20-25

Immeature Ram in Rough Terrain: 1:10-12

- Edimates as to the number of breeding rams necessary to cover ewes within a
breeding flock

- Ranch/farm terrain needs to be taken into account

- Animd breeding experience

- Edrous synchronization techniques utilized?

- Pasture size, water sources, and shade

Sheep Abortive Diseases

- Abortion rate should not exceed 5% of the lambing flock to be consdered normal
- Wha isthe stage of gestation?

- Primiparous or multiparous

- Nutrition program

- Weather conditions

- Secondary diseases evident

- New animd introductions

- Toxins potentid ingested
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Enzootic Abortion of Ewes (EAE)

- Chlamydiapsttaci immunotype 1

- Elementary body formation

- Podt infection abortion 50-80 days

- Laeterm abortion

- Animds pogt abortion are immune for 3-4 years;, however, these may become carriers
- Ord and conjuctiva contamination is the most common form of infection

- Itisnot avenered disease

- Abortion isthe primary sSgn; prior to day 105 of gestation fetal resorption can occur.

Thiswould reflect in an increase in infertility within the flock
- Wedk ill born lambs as wdll as near term abortions and mummies

Dx

- Severe placentitis with a thickened tissue structure, cotyledons are gray to red in color
with inflammation in the intercotyledonary areas aswell. Thisis diagnostic for the
disease in sheep.

- Ziehl-Nedson gaining of impresson smears for diagnoss; organism isolaion via cell
culture

- Pared serum titers 3-4 fold greeter.

- DDx Brucdlaand Tick borne disease (Coxidla burnetii)

- Treatment/prevention: tetracycline fed at from day 50 on of gestation or long acting
tetracycline injections

- Separate pregnant and aborted ewes

Bluetongue Virus

- Orbivirusthet is arthropod borne

- Endemic in the south and western portions of the US

- Serotypes 10, 11, 13, 17

- Virusistranamitted by the Culicoides gnat

- Seasond occurrence associated with the occurrence of the gnat

Sgns

- Fever, swollen face and tongue

- Ulcersof theface, lips and feet

- Caninfect feti with deformities and hydranencephdy

Dx
- Virusisolation
- Serology

- Vaccdne avalable
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Salmonella

S. abortusovis, S. Dublin, S. arizonae, S. typhimurium,

S. abortus ovisis the most common isolate

Persgtent infection is common with flock carriers evident; fomites and birds dso act
ascariers

Westher stress conditions and poor nutrition can commonly precipitate the disease
Incubetion is 2-3 weeks

Feti are aborted, born wesk or stillbornin late gestation with a high rate of abortion of
up to 80% of the exposed animals

Fever, diarrhea

Common to see post-lambing metritis and retained placenta

Culture the placenta and the lambs stomach contents

Treat flock with gppropriate antibiotics

Border Disease (BDV)

“Hairy shaker” lambs

Border disease virusis a pestivirus

Very amilar toBVD

Viremiafor about aweek

Fetuses infected prior to day 85 commonly are resorbed, aborted or mummies occur
Teratogenissis common

Virus isolation from buffy coet or infected lambs
Persastent carriers

Paired serum titers

Separate pregnant sheep from cattle

Vaccinae cattle

Campylobacter (Vibriosis)

C. jguni and C. fetus subspecies fetus

Gram:-negative rods

Generdly associated with large abortion storm disasters
Carrier sheep seem to be the most prevaent cause
Incubation up to 80 days

Pacentitis

Aborting ewes are protected for up to 3 years post infection

Sans

Abortion usudly in mid to |late gestation

Ewes not ill

Placentais edematous, cotyledons are swollen
Fetus is emphysematous

Feti with peritonitis, pleuritis and hepatitis
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Campylobacter (Vibriosis), Cont.

Dx

- Cotyledon impression smears
- Submit fetd sfomach contents

Tx
- Aswith dl outbregksit iswise to put dl animas on tetracycline as a preventive;
cultures and sengitivities should be performed to insure resistance has not devel oped

within the flock

L eptospirosis

- Leptospirainterrogans serotype hardjo

Usudly spread from cattle or wildlife

- Arare cause of abortion unlessin intensive operations
Ewe s abort, stillborns and weak lambs

Pyrexic

- Diagnose with paired serum titers

- Tetracyclineisthe treetment of choice

Toxoplasma
- T.gondii

Protozoa

- A very common cause of abortion in sheep and goats

- Usudly seen with large numbers of cats

Abortions a dl stages of pregnancy usualy 14 days post ingestion of the organism
Infection prior to day 40: resorption and apparent infertility

Infection from day 40-120: mummies, abortion and maceration

Infection from day 120 on: tillbirths or weak lambs

Dx
- Placental!!!in

- Cotyledons are red to tan in color; white pinpoint cacified foci
- Intercotyledonary aress are free from infection

- Rigng titer

TX

- Feeding monensin or decoquinate
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Copper Deficiency

- Common with excess Mo in diet
- Wwayback in newborn lambs
- Lateterm abortions

Brucelaovis

- Gram negative

- Common cause of epididymitisisrams

- Venered disease

- Abortion in ewesthat are not sick

- Stillbirths and wesk lambs are common

- Placentitisis very common; thickened necrotic placenta commonly confused with
EAE

Dx

- Blood titers are not aways definitive

- Cultureisthe key to diagnosis- placenta aswell asfetd ssomach contents
- Ram srology is another good tool

- Vaccination coverage is poor
Listeria

- Ligteriamonocytogenes

- Two sub species. sensu dtricto and ivanovii
- Contaminated slage

- Incubation of 7 days

- Slagefeading

- Abortion followed with metritis

- Autolyzed feti

- Microdbscessesin thefetd liver

- Treatment/prevention: tetracycline

Tick Borne Abortion (Coxiella bur netii)

- Rickettsa

Oral and respiratory spread

- Placentitisis common thickened intercotyledonary areas
- Yédlow cotyledons

- Stllbirths, wesk lambs and abortion

- BEwesusudly become immune for life post abortion

Dx
- Ziehl-Nedson gaining
- Pared serum titers

- Organism isolation

Treatment/Control
- Teracydine
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Diseases of Rams

Epididymitis

Very common in rams

B. ovis, Histophilus spp.

Actinobacillus sop

Corynebacterium pseudotuberculosis

Normally pa pated in epididymitus along the median rgphe
Swelling, arophy, enlargement, fibross

Orchitis

Corynebacteria pseudotuberculoss
Cdliforms

Pseudomonas

Brucdlaovis

Scrotal hernia

Gendtic
Digenson and freely moveable bowe loop

Ulcer ative Posthitis

Infectious and inflammatory condition of prepuce and penis of the ram
Sheseth rot/pizzle rot

Gram-positive organism Corynebacterium rende

Animal kicks at abdomen with siff gate

Failure to urinate or extend penis

Scabs and ulcers

Prepucid orificeisreduced in sze or completely occluded with scabs
Many times the sheath is urine filled

Treatment with “ petercillin”

Decrease protein leve in feed

Varicocele

Dilation and tortuosity of the vasculature of the pampiniform plexus and cremaster
vans

Associated with testicular atrophy

Decreased semen qudity

Heet exchange problems

Ultrasound diagnosis
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Cryptor chid

Not uncommon

BCS

Gendtic
Cull

Management
Range from 0-5

Most breeding animals are considered in good flesh between 2.5 and 3.5
Be sure not to forget to BCS the rams
The most over looked theriogenology tool

BSE

Brucdlaovistiters ELISA

Feet and legs’ body conformation/libido/structura soundness

Check feet for foot rot, skin for externd parasites/fungd lesons

Check penisfor pizzle rot; extend to check penis and prepuce for adhesions
Pdpate tegticles and epididymitis. note tone and firmness, swelling (hernia) arophy
Measure testicular circumference at the widest point

The circumference can vary by season, especialy if the ram has been exposed to a

breedl ng ewe

We generally eectrogjaculate the ram

Evduae

Progressve matility

WBC's
Morphology for defects (100 count)
Head defects
- Dotached heads
- Ta! defects
- Arifacts
- Acrosomal_ defects
- Cytoplasmic droplets
BSE Classifications
Age Excellent Satisfactory Questionable Unsatisfactory
6-12 months SC>33cm SC>30cm SC<30cm SC<30cm
Mot>50% Mot>50% Mot<70% Mot<30%
>90% Norm >70% Norm <70% Norm <50% Norm
12-18 months SC>35cm SC>33cm SC<33cm SC<33cm
Mot>50% Mot>30% Mot<30% Mot<30%
>90% Norm >70% Norm <70% Norm <50% Norm
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Artificial | nsemination/Embryo Transfer Techniques

Artificid insemination and embryo transfer has limited use within the sheep breeding
community. Economics of sheep breeding precludeits use to alarge degree. Most sheep
are of alimited vdue: ewes ($150-1500) and rams ($200-1500). Secondarily the ewe's
anatomy precludes the easy passage for trans-cervical techniques.

ET Program

Superovulation

- Fdllide Simulating Hormone (FSH)

- PMSG

- PMSGand FSH

- PG-600

Surgicd embryo collection

Laprascopic embryo collection

Trander of embryos-surgicd vs. Laprascopic

Artificial Insemination

Vagind insamination: mugt utilize large volumes of fresh or chilled semen
Transcervica insemination; poor SUCcess rates

Transcervicd Intrauterine Insemination

Laprascopic Intrauterine Insemination: high success rates

Synchronization of ewesfor A.l.

Day 1 Progestin started
Day 12  Progestin removed

Inject PG-600

Day 13  Tease with vasectomized ram
Day14 Al

6-8 hours later second Al

Breeding M anagement Pr ograms

Hormone programs of estrus synchronization

Pros: more efficient breeding season, more uniform lamb crop, off-season breeding
Cons. cost, more ram concentration, impaired fertility, hydrometria, and materna
regjection problems

These should be explained to the dient prior to implementing the program
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Hormonal Programs

Uses summer breeding programs, synchronize breeding during the norma breeding
season, breed during the winter and spring months

Teaser rams are necessary for the success of the program. The number of ewes
cyding normaly must be determined

Pregnancy check the ewes prior to initiating this program, Thiswill help ensure that
mistakes are not made

Programs Available

Ora Progedtin agents: MGA (melengesterol acetate) is fed to the breeding ewes daily
at arate of 0.125 mg BID for 12-14 days

Progesterone injections 10-25 mg SID IM

Regumate (altrenogest) oraly 1 mi/110 pounds of body weight SID for 14 days
CIDR's (controlled Intravaginad drug releasing device): progesterone in silicone
intravagind implart 12 days followed upon remova with PG600 or lutalyse
Progesterone vagnal pessary- common problems with gpplication aswell asloss
Syncro-Mate-B (norgestomet) implants: subQ implant in the ear for 10 to 14 days.
Usudly use %2 of the bovine implant.

Synchronization in cycling ewes. progtaglandin f2a will work on in eweswith aCL.
After oneinjection in cycling 60+% of eweswill be in estrus within 48 hours. The
second synchronization program utilizes two injections between 9-11 days apart.
Anestrous breeding: progesterone treatment followed by gonadatropin treatment.
Mogt of these programs vary their progesterone use of between 8-14 days. At thetime
of progesterone remova agonadatropin (PMSG or PG 600) is given within 48 hours
of remova. PG600 is a combination of PMSG and HCG. FSH products are aso used.
PMSG 400 1U during ancestral season and 200 |U during breeding season/ PG-600
400 |U.

Early Spring and Summer programs. Progestin and gonadotropins. Progesterone for
8-14 days. Introduce teaser ram. Sixteen days after introduction PGF2a can be given
to bring synchrony to the breeding females.

Melatonin has been used to increase ovulation retes.

Parturition and Dystocia

Ewes should be brought up close for observation one week prior to the proposed
lambing period; 24-48 hours prior to parturition they should be placed in Jugs.
Norma parturition should not be interrupted but dlowed to go through the three
stages of labor

Crutching is recommended prior to lambing

Booster vaccines and Deworm 30 days prior to lambing

For diagnogtics sample 2-5 % of the flock for serum Ca, P, Mg and Se. Body
condition score 4 weeks prior to delivery

Have cow or goat Colostrum frozen available

Start coccidiogtat 14 days prior to lambing
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Dystocia

- Madposition of head (head back)
- Head only

- Elbow lock

- Fordeg mapostion (leg back)

- Lagesngelamb

- Breech

- Transverse

Cesar ean Section

- Sheegp areof limited vaue

- Ventra approach is best but paradlumbar is aso acceptable

- Indications torson, vagind prolapse, feta mongters, ring womb, large fetus, unable
to extract the big sucker.

- Anesthesiaand restraint are the keys to success; watch your back, tables and hay
baes can be helpful

Pregnhancy Diagnosis and Ultra-Sound

- EStrus detection by ram; crayon marking system
- Serum progesterone 19-24 days
- Bdlottement: after 100 days
- Radiography: after 70-90 days
- Red-timeultrasound  >25 transrecta
>35 transabdominal
- Usualy use between 3.5 and 7.5 MHz transducer
- Thelower the frequency the deeper the penetration, | prefer the 3. MHz
- Sector transducer is preferred for transabdomina scanning
- Normaly scan between day 45-90 days
> range is 30-120
After day 90 it ishard to view the entire fetus
After day 110 it isimpossible to do fetal counts
- 80 daysisthe optimd timeto scan
- Pregnancy diagnosisis based on severd criteria uterine distension, fluid, caruncles
and fetd sructures
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Periparturient Ewe Diseases

Hypocalcemia

- Lambing sckness, lambing ill

- 1-4 weeks pre-lambing

- Cdcium, phogphorus and magnesum imbaance

- Down ewe, poor papillary light response

- Common confused with hypoglycemia by the farmer

- Blinded, head back to shoulder, bloat, desth

- Cddium, phosphorus and magnesium levels decreased

- Vagind prolapses are not uncommon in subclinica cases
- Pregnancy toxemiamay go hand in hand

Dx

-Check urine ketones of flock, serum calcium on down animals, on post mortum animals
cardiac blood clots can be spun and the cacium evauated. Thiswill reflect the true
antemortem Calevels.

Tx

- IV cdcium SLOWLY, monitor heartbeat; usualy 50 ml of the stock solution of
cacium borogluconate (1000 mg cacium) 1V. Many practioners dso give 50 ml SQ
aswdl

- Genadly the subdinica flock is aso treated with the SQ injection only

Management
- BCStheflock in the last 6 weeks of pregnancy anything under a2.5 should be

suspect
- Avoid low cdcium dietsin the last 4-6 weeks of gestation

Pregnancy Toxemia

- Alsocdled twin lamb disease

- Usudly inthelast 4-6 weeks of gestation

- Fat ewes'thin ewes

- Poorly baanced ration; twins require 1.9 times the DMI of anorma single lamb,
triplets require 2.3 times the amount

- Poor feed intake due to increased uterine size

- Changing wesgther petterns

- Check for dentd disease, parasites

- Foot rot/lameness
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Slow progression

Decreased food intake

Separate from the flock when being moved or driven
Depression, blindness, CNS signs

Inability torise

Hypoglycemia, ketonuria

Increased BUN poor prognosis with rena shut down

Initidly dose dl animds off feed with 60 ml propylene glycol BID g 3 days

Down ewes: propylene glycol, 100 ml 50% glucose onetime 1V, 1V D5W may be
helpful on more expengve ewes, 50 ml of calcium borogluconate IV SLOWLY,
Induced abortion 20 mg Dexamethasone (abort in 24-48 hours)

Correct ketoacidosis with bicarbonate

Prevention of management factors is helpful; feeding Monensin in the last 6 weeks of
pregnancy seemsto be helpful 40mg/head/day

Uterine Prolapse

Common post lambing
Manage as in the bovine
Epidurd, eevate the hind end
Clean wdll, lubricate

Purse dtring sutures

Vaginal Prolapse

Dx

Should not exceed 2-5% of the flock

| have seen flocks as high as 8-10%

Usudly seen in the last 2-3 weeks of gestation, more common in older ewes than
primiparous animas

Stillbirths are common

C section requirements are higher

Low BCS (thin ewes), high BCS (fat ewes) 2.0< X>3.5
Previous vagina prolapse (cull ewes)

- hypocalcemia

Ketoss

Previous dystocia

Chronic respiratory disease/cough

Diarrhealstraining (tenesmus)

Abdomind pressure

Feeding up hill

Crowding
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- Short tail docks

- Within certain family lines

- High fiber diets with increased rumen fill
- Phytoedtrogens from dfdfa hay

- Correct previoudy mentioned management problems
- Purse gtring sutures of vaginallacing patterns

- Pladtic prolgpse retaining insert

- Epidurd to facilitate procedure

- Harnesstechnique

- Induced parturition with dexamethasone

Ringwomb

Thisis agenetic predigposition towards poor dilation of the cervix a parturition.

At parturition the cervix failsto dilate. Generdly intravagind papation will dert the
owner or veterinarian to fallure to dilate. Manud dilation can be helpful though scarring
isacommon sequella. ECP generdly istoo dow for the needed response. Other
treatments have been tried but with poor response. Culling is suggested. It ismore
common in maiden ewes. C-section isindicated in more expensve animas. Some
practitioners have used estrogen and oxytocin combinations.

Induced Lambing

- Glucocorticoids after day 137 of gestation

- Dexamethasone a 15-20 mg IM at day 142-144. Parturition will commonly occur 36-
48 hours later. Retained placentaiis usudly not a problem

- BEwes need to be one week or less away from lambing for lamb surviva success
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CAPRINE THERIOGENOLOGY FACT SHEET
ANNE M. TRAAS, DVM
CYCLE:

Type Seasondly polyestrous, begins when day length is decreasing (August until
March). Can be off-season bred by severa methods.

Cycle Length: 21 days (pygmy goats 18-24 days)

Ovulation occurs: 30-36 hours after hegt begins

Edtrous Signs. FHagging, increased aertness and vocdization, will search for abuck
Gestation: 150 days, kid January through March if bred in norma season
PREGNANCY:

Placentation: Caruncles and cotyledons

Pregnancy diagnosis. Can be scanned by ultrasound trans-abdomindly after 35 days or
trans-rectaly after 25 days. Radiographs can be taken after 90 days looking for
fetal skeletons. Serum progesterone at 19-24 daysis 97% accurate in diagnosing
non-pregnant animals.

Drugs not to use during pregnancy: diazepam, Xylazine, acepromazine, parabendazole,
cambendazole, phenylbutazone, chlorpromazine, phenothiazines, levamisole,
corticosteroids (last month).

Causes of Early Abortions: It is often very difficult to distinguish early abortions from
falureto conceive. Fase pregnancy may dso play arolein misdiagnoss.
Madformations
Toxoplasmoss
Nutritiond

Causes of Late Abortions—Infectious:
Sdmondloss
Chlamydioss
Ligerioss
Toxoplasmoss
Leptospirosis
Q Fever
Brucdloss
Campylobacteriosds—rare in goats, common in sheep
Akabane virus—exotic to USA
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Other systemic infections. Any infection that causes the doe to become
febrile or generdly ill may aso cause her to abort. Some examples
are. Bluetongue, Border Disease, Caprine Herpes virus, Nairobi
sheep disease, Peste des petits ruminants, Rift Valey Fever,
Wessalshron disease, Mycoplasmosis, Yersniogs, Tick borne
fevers, Angplasmosis, Sarcocystosis, etc.

Causes of Late Abortions—Norinfectious
Manutrition
Stress
Inherited abortion of Angoras
Vitamin or Minerd Imbadances. Vitamin A, Sdenium, Copper,
Manganese or Iron deficiency. Molybdenum or Sulfur excess
Toxic Plants

Drugs

PARTURITION:

Normd:
1 stage: up to 12 hours, multiparous does are usualy faster
2" stage: dtraining typicaly lasts 2 hours or less and is completed by expulsion
of last kid
3'gage expulsion of the placenta usualy within 4 hours
Lochiais normd for up to 3 weeks and should not have afoul odor.
Uterine involution macroscopically complete by 4 weeks post kidding.

Dystocias Rare, 95% of kiddings need no assistance
When to worry:
If hard labor produces no kids or placenta has been showing for greater
than 30 minutesto 1 hour.
If the sacrotuberous ligaments have been softened to the point of
disappearing for greater than 12-16 hours.

Retained Placenta: Congdered retained after 12 hours. Do not remove manudly.
Administer oxytocin (51U SQ or IM) severd timesaday. May lead to metritis.
Check tetanus boogter, administer antibiotics.

LACTATION:

Usudly lasts about 305 days but can be very variable.

OTHER FACTS

Sheep goat hybrids are possible but dmost dways die before birth. Does must be bred
by aram and they will not dlow thisif abuck is present.
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CAPRINE AND CERVIDAE REPRODUCTION
Scott R.R. Haskell, DVM, MPVM

Terms.
“buck jar”
“flegging’
“buck effect”

Goats ar e Seasonally Polyestrus

- August to March is the norma breeding season

- September to December is the breeding season in the northern hemisphere
- Many tropica breedscycle al year

- Photoperiod tends to be the primary determinant

- Médaonin secretion is aso important

Transition periods occur at both ends of the breeding spectrum, these are generdly not as
fertile as centra portions of the breeding season. During these time periods the cycle
lengths vary congderably.

Edtrous cyde length:
Normd dairy goats. 20-21 days
Pygmy goat isfrom 18 to 24 days
Edtrus length is between 12-36 hours

- The placentais cotyledonary/synepithdiochorid
- Gedation length is 147-155 days, most owners consider it to be 150 days
- Birthsare most common a midday; they are much less common at night

- EStrus detection is best done with ateaser buck

- Vagind smears have a poor success rate

- Buck jar techniqueisfar

- Dropinmilk production isagood Sgn

- Vagind speculum exam: when cervica mucusis cloudy with cervicd dilaion isthe
most common determinant for breeding estrus, cheesy white to yelow mucus sgnds
the end of estrus

Chemical Control of Goat Breeding

- Thekey factor iswhat phase of the reproductive cycle you may bein: trangtion,
breeding or non-breeding seasons

- “Buck effect” : used to induce estrus in non-cycling/ancestra does

- Out of gght/out of mind for 3 weeks

- LHsurgein48to 72 hours
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Prostaglandins

- Mod éfectivein cycling does

- Between day 4 and 16 of the cycle

- Most producers use 2-3 cc’sbut 1 cc will work fine

- Estrusin 36-60 hours post injection for those in the lutedl phase

- Norma program consists of 2 injections 11 days apart

- Shortened estrus periods can result from the use of prostaglandins

- Thiscan befrom a phenomenain goats known as ELR or early lactedl regresson

Photoperiod Manipulation

- During late January the photoperiod is increased to 18-20 hours over a 70-day time
frame. The lights are then brought back down to seasona norma between 50-80% of
doeswill cycle

- Thebuck effect can aso be important

Progesterone

- Progedtin use

- CIDR: Contralled Internal Drug Releasing Device contains 330 mg of progesterone
breed at 45 hours post removal

- Vagind sponges with 45 mg fluorogestrone breed a 55 hours post removal

- Synchro-Mate B (use ¥z bovine implant): implanted in dorsa pinnae or ventrd tall

- MGA: meengestrol acetate

- Most people use the progestins for varigble time lengths: 9-21 days seem to be the
maost common

- Treat goats with PGF2a 24-48 hours prior to remova of the progesterone source

Progestins with Gonadotr opins

- Usudly used a the removad of the progesterone regime
- FSH, eCG, hCG

PG 600 is commonly used: it isamixture of eCG and hCG and used primarily in swine

- Itisanextralabe product in smdl ruminants
- Useoneporcinedose of 5ml U

- Doescycein 12-36 hours

- Breed them twice at hours 30 and 50
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Artificial |nsemination

- Vagind insemingtion

- Cervicd insemination

- Intrauterine insemination viatranscervica

- Intrauterine insemination via laprascopic approach

Pregnancy Diagnosis

- Think HYDROMETRIA during the trangition periods, off- season breeding, artificia
insemination and chemica manipulaion of estrus

- Greatly distended uterus with out caruncles or feti present

- Usudly the uterus is saculated

Types of Diagnosis Methods
- Radiology

- Edtrone sulfate/progesterone levels

- Ultrasound

- PSPB test (pregnancy specific protein B)
- Bdlottement

- Abdomina/recta probe palpation

Radiology

- Isnot recommended

- Used after day 65

- Day 90 post breeding is best
- Too expensve

- Fdd unitswill not penetrate
- Fase negdives are common

Hormona Assays

- Edrone asulfate is used after day 50
- Podtiveisalivefetus, thisis avery soecific test
- Negativeisless exact; thiswill show ether an open animad of one that has

aborted

- progesterone

- 1ng/ml isacommon cut off point

- <1.0ng/ml isnot pregnant

- Elevated progesterone can lill be seen in hydrometrias, pyometrias, mummies
and dillbirths

- 21-24 days post breeding

-  Famsde ELISA test for cows work well for goats

Ultrasound
- Trangrectd: day 20-50
- Transabdomind: day 35 to term
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PSPB
- Used after day 24 post breeding
< 1.0 ng/ml not pregnant
- Hydrometriawill show no level
- Viablefeti produce
- Can bedevated for a substantia time period post abortion, should be used in
conjunction with ultrasound if an abortion is suspected

DYSTOCIA

Posture
Presentation
Position

- Cranid with alongitudind presentation, dorsosacra position with an extremity
extended posture
Dystociaiis uncommon in goats, between 3-5%
- Limbflexed
- Head back
- Caudd presentation
- Multiplefeti entering the birth cand
- Ringwomb
- Fetomaternd disproportion
- Uterinetorsion
- Uteringlrecta prolapse
- Mummies
- Uterineinertia
-  Pyomdria
- Hydrometria
- Mog common in Nubians with multiple births
- Second most common in pygmy goats bred too smdll or to alarger buck
- Third would be primiparous Alpine does with alarge sngle kid

REPELL REPELL REPELL

How to manage the case

- Prepardion, examination and hygiene

- Repdling and reposition JLUBE!!!!II
- Fed extraction

- Post-parturient case management

Fetotomy- DON'T GO THERE
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Cesarean Section

Post-parturient problems
Middle uterine artery rupture

- Retained placenta

- Matritis

- Prolapsed uterus

- Vuvovaginitis

Abortion in Goats

Collect paired sera samples, placenta and aborted feti
In the face of an “abortion storm” place the entire herd on tetracycline unlessa
definitive diagnoss can be made

Note: See the sheep section as well

Chlamydios's

Also referred to as enzootic abortion

One of the most common causes of abortion

Chlamydia pgtteci

Arthritis, respiratory disease, pink eye, coughing

The placenta and uterine discharges are very infective to other does

Late term abortion

Placenta with thickened intercotyledonary regions,; necross, brownish discharge
Q fever appearsamilar

Rreatment tetracycline

Zoonetic

Toxoplasma

One of the most important causes of abortion

Early and |ate term abortions

Toxoplasma gondii

Abortion, fillbirth, wesk kids and mummies

Cats are the definitive host

Pacentawith smal white foci of cacification in the cotyledons, the rest is normd

Campylobacter

C. fetus ssfetus

Late term abortion

Placentawith edema and cotyledon necrosis
Treat with tetracycline
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Nutritional

- Ealy and late term &bortion
- Deficiencies and excess

- BCS

- Copper, iodine, selenium

- Protein

- Eng'gy

Salmonella

- S typhimurium and S. Dublin
- Dehydration, profuse diarrhea
- Not common

- Any stage of pregnancy

Listeria

L. monocytogenes

Gram pogtive

Poor slage

- Septicemia

- Doemay die

Thickened necrotic cotyledons
- Not common in goats

L eptospirosis

- Not common

L. interrogans

Late term abortion

Anorexia, hemaglobinuria, abortion, septicemia, death
- Vaccination at least every 6 months

Drug Induced

- Corticogteroids

- Progaglandins

- Estrogens

- Cambendazole

- Albendazole

- Coxidlaburnetii (Q fever)

- Both cotyledon and intercotyledon necross; minerdization
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Brucelosis

- Brucdlamditenss and B. abortus

- Gram negative

- Lateterm abortion

- Placental edemaand cotyledon necrosis
- More common in developing countries

- Spread as a sexudly transmitted disease
- Vaccinate for the disease

- Treat with tetracycline

- Zoonotic

Induced Abortion in Goats

- Progaglandin- PGF2a: 5-10 mg IM abort 30+ hours later; can induce retained
placenta

- Corticogteroids. 20 mg IM (induces placenta estrogen production) given after day
141 of pregnancy
- Approximately 48 hours post injection

- Edtrogens- not recommended

Breeding Soundness Examination:

ale
Physcd examindion

- Libido evduation

- Penile examination extrude penis. 5 mg diazepam 1V, Sit on rump, extrude penis

- Bdanopoposthitis

- Pargphimosis: hydrotherapy, Naguazone, diruretics, topica ointment to prevent
dissecation

- Phimoss adhesons

- Pizzerot/poghitis. C. rende

- Hypospadia

- Patid patency to urethra

- Urinary cdculi

- Ulceration

- Foreign bodies

<

Venereal Disease

- Blugtongue virus

- Toxoplasma

- Mycoplasma

- FMD

- Leptospiross

- Brucdlamditenss
- Trichomoniasis
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pate Testicles

Pal

Orchitis

Epididymitis
Varecocele/'sperm granulomas
Cryptorchid
Unilaterd/bilaterd hypoplasa
Inguina/scrota hernia
Intersex/freemartin

Scrotd Circumference

Semen collection and evauation: matility and morphology

- Normd volume 1.0 ml (0.5-1.5 ml)

- AV collection

- Electrogaculate: be careful!!!!!!l Goats are extremely pain sengtive

Reproductive Surgery in the Caprine

Goats need to be monitored closaly under genera anesthesia
Goats are susceptible to lidocaine toxicity

Cesarean Section

Episotomy

Ovariectomy

V asectonmy

Epididymectomy

Penile trand ocation

Uralithiasis

Uretherd process amputation
Tube cystotomy
Urethrostomy

Castration

Immeature- local anesthesia; if wait until more mature (6 months) less likely to
develop urdlithiasis

Mature-loca and generd anesthesia; FLY CONTROL

- Elastrator

- Burdizzo

- Emasculator

- Chemica cadration: ChemCast injectible lactic acid
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DAIRY GOAT BIOSECURITY CANNOT BE IGNORED
Scott R.R. Haskdll, DVM, MPVM
College of Veterinary Medicine
Universty of Minnesota
St. Paul, MN 55108

Biosecurity is an extremely important component of disease control on the dairy farm.
Theimportance of preventing the spread of disease in today’ s globa agricultureis
paramount to successful anima management and production. Recent Foot and Mouth
Disease (FMD) in England is atimely example where biosecurity measures could have a
least diminished many of the disease consequences.

Wheat is biosecurity? Biosecurity is a program designed by the owner with the help of
anima hedlth care professionas that both prevents the introduction of new diseas(s)

onto afarm from outside sources and helps prevent the transfer of infectious diseasein

the farm environment. Biosecurity should be atop priority when formulating

management decisons. Individua farm Risk assessment is the key to developing a
successful Biosecurity program. What factors condtitute disease exposure? New animals
(goats, embryos, semen), feed, water, direct anima contacts (fence line, shows/fairs,
different age group intermixing), wildlife (including insects), vaccinetion/trestment of

many animas with the same needle, trangport vehicles, rendering vehicles and visitors

are but afew high exposure examples.

BIOSECURITY AND ANIMAL PRODUCTION

1.  Openversus closed farm system: Thefirst step in managing and preventing diseese
isin deciding on wether the farm will maintain an open or aclosed farm operating
program. Thiswill be thefirst phase in directing the farm risk assessment program.

2. Will thefam totaly exdude visitors (closed), dlow visitors only in specific areas
(modified closed) or an open production system with out controls.

3. Farm priority plans need to be developed alowing each farm enterprise to evauate
and determine which specific target disease(s) the owner wishes to exclude from the
premises (risk assessment) (i.e. Johne' s disease, CAE, caseous lymphadenitis,
Brucdllogs, parasites)

4.  Methods of anima sdection need to be determined. Will adary seect to havea
closed herd (i.e. produce dl of its own replacement stock without buying out Sde
animals. Should the producer sdlect to purchase outsde animds, were they
purchased from a known certified or specific pathogen free herd?).

5. Quarantine programs should be in place for al new stock or those anmaswhich
have left the premises (i.e. show animals). Sufficient time and distance from other
stock needs to be determined on a per farm basis. This data should be determined
by developing afarm priority plan for the exclusion of specific diseases.

6.  All new animas should have athrough physcd evauation to exclude those
potentidly carrying specific diseases. Risk assessment would include
serologic/feca testing for specific diseases. Examples would be CLA,
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10.

11.

12.

13.

14.

15.
16.

Johne s and perastent CAE animas. Should an open or modified closed system be
in place, how will disease transfer be contained off the farm?

- Scrub brushesto scrub al organic debris from boots prior to entering and exit.
- Pladtic booties for use on feet aswell as bath

- Paper coverdls provided

- Shower in shower out (an extreme step)

- Foot baths. One Stroke Environ or Roccal

- Change foot bath according to use, depth or organic matter content

- Somefarms maintain whed baths for vehicles entering the premises

- Totd excluson of off farm vehicdles

All farms should maintain avigtorslog. Name, date and time of vist should be
logged to determine potentia for where a point epidemic originated.

Some farms have gone to alocked gate with an entrance bell. Only those with
immediate business or “need to enter” are dlowed on the premises.

On those farms who want to maintain amodified closed operation redtriction zones
can be agood deterrent to disease transmission.

Posted rules and regulations are imperative to notify all those concerned as to what
precautions need to be in place to improve biosecurity on an operation? These
should be posted at dl entrances.

Milk pickup may become alargeissue. Should the trucks whedls be made to travel
through adip tank? Should the milk truck technician be required to wear booties?
Should on farm sales be stopped?

At some point many larger farms have decided to move the bulk tank/milk house
outsde the farms “ safe perimeter”.  This does not dlow the potentia contamination
of the farm premises by the milk hauler.

Biosecurity adso dlows for containment plan needs to be developed. Should an
outbreak occur, how will the management contain and prevent the spreed of this
disease on the premises?

Fences or barriers are ingdled to discourage wildlife (including birds and insects)

All individuas who work directly with the dairy goats should practice clean
sanitary hygienic practices.

Though thisligt is far from complete a basic understanding of what biosecurity isand its
importance to the dairy goat farmer iswhat is essential. Farm risk assessment should
stress what target disease(s) are important for the exclusion of the farm and wether an
open or closed security system isto be maintained. It should be stressed that the dairy
goat farmer should consult as many individuds as possible (i.e. locd extenson S&ff,
universty animal scientists, local veterinary practioners and the public hedlth

department).
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Heat Stressin Llamas

Christina Larson

The native habitat of the llama is the dtiplano of South America, aregion that, while between
12,000 and 14,000 feet, stays within a temperature range of 20 - 60°F for the most part. With a
thick coat of fiber covering much of the torso, neck, and upper limbs, llamas are well-equipped to
withstand cool temperatures. Temperatures above the accustomed range, especialy when

combined with high humidity, can be lethdl.

How can you determine if the weather is too hot
for your llama? The very first sgnsmay be a
[lamathat just isn't acting ‘normal.” You, as
owner, are the best person to notice when your
llamais ‘off’, and if the weather is hot, heat stress
may be areason. There are a number of
behaviors allamawill display when it istoo

Figure One: Cooling-off Behaviors
- seeking shade - lying down
- gtanding in water - operrmouthed panting
- minimizing amount of body exposed to sunlight
- sweating (check fiberless areas)

warm (see Figure One).

Table One: Normal Body Temperatures

Adult Llama 99— 101.8°F
Adult Alpaca 99.5 - 101.5°F
Babies of either species 100-102.2°F

Note: May vary with environment. When in
doubt, compare with othersin the herd.
DANGER ZONE:

Anything above 103 °F is questionable, but

Check your animal’ s rectal body temperature
with athermometer. Isit normal? (See
Table One). Some llamas may be capable of
maintaining their daytime temperature at 104
°F, while others may begin to show heat
stress at 103°F. Temperatures of 106°F or
higher are a sign of heat stress, and you must
do something to get the llama out of the heat

temperatures above 106 °F are too high. or cool it off.
Get to know your individua |lama, because abnormal Figure Two
behavior may be a better and more reliable sign than Signs of Heat Stress
the thermometer reading., especially when you + Body temperature > 106°F
cannot obtain atemperature. Signs of heat stress - Behavior changes
(Figure Two) appear when the llama can no longer - Dehydration

keep its body temperature stable, and death will occur
when body temperature reaches ten degrees above
normal.

- Signs of brain damage
Call your veterinarian if you see any
of these signs on a hot day.

Figure Three Other signs of heat stress include open-mouthed panting, rapid

Signs of Dehydration breathing, and sweating in the fiberless areas. If you cannat, for
- dry mouth whatever reason, obtain atemperature on allama, look for signs

- sunken eyes of dehydration (Figure Three). If your Ilama actualy stops

+ o urination sweeting, it is dehydrated by the heat stress. A dehydrated

- prolonged skin tent [lama that will not drink water needs to be seen by a

- dow capillary refill time veterinarian. A dry mouth, sunken eyes, lack of sweating, and

. lack of sweating no urination are al signs that your llama is dehydrated.
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Figure Four: Skin Tent

your thumb and forefinger.

Ilamais not dehydrated.

a  Choose an areaof skin that isloose
over the underlying muscle and doesn’t
have too much fatty thickness. A good
areatotry isafold of eyelid.

b. Gently pick up afold of skin between

c. Letgo. Theskintent should fall back
into place quickly and easily if your

your Vet.

Y ou can aso check a skin tent (see Figure Four) or
acapillary refill time (Figure Five). Both are good
signs of your [lama’s hydration status. A skin tent
that is Sow to fall back into placeis a sure sign of
dehydration. A capillary refill time that is longer
than two seconds is very suspicious of dehydration.
If there are any signs of dehydration, offer your
[lama plenty of coal (not cold) fresh water, and call

Figure Six:

Signs of Brain Damage

- Staggering, sumbling, or
otherwise uncoordinated gait
- Seizures

- Down llama

Call your veterinarian
immediately! Chances for
recovery are poor.

let go.

FigureFive: Capillary Refill Time (CRT)

a.  Open your llama’'s mouth enough to see the gums.

b. Presstheball of your thumb into the gums hard
enough to whiten the skin around your thumbnail, and

c. Thellama's gums should show a pale spot where you
just pressed your thumbpad. If your [lamaisnormal,
that spot will disappear in less than two seconds.

When the llama starts to stagger or ssumble, asiif it cannot
coordinate its walking, then it is showing signs of brain
damage (Figure Six). Seizures are another sign of brain
damage, asis allamathat cannot stand up. If the llamais
displaying behavior like this, call your veterinarian and be
aware that even if your Ilama recovers, some brain damage is

likdy to be permanent.

What can you do to stop heet stress? Early recognition of the

problem isthe key. The sooner you act to help your Ilama cool
down, the more damage you can prevent (Figure Seven). Take the

[lama’ s temperature, and call your veterinarian if the [lama's

temperature is 106 °F or higher. Offering plenty of fresh cool water
will help, as will moving your llamainto a shady place. Turn on
fans, and direct the air flow toward the belly, where it will do the
most good. Wet down the fiberless areas (belly, lower legs, behind

front legs, groin) with cool water or rubbing acohol, but avoid

wetting the fiber because it won't help cool the [lama down. Baby

Figure Seven:

First Aid for Heat Stress
- Move animd into shade

- Offer fresh cool water

- Turn fanson

- Wet down fiberless areas

- Dunk baby in cool water

- Cool water enema (tell vet!)

[lamas can be immersed in cool (not cold!) water, but don’t put the baby’s head under water.
Always check the body temperature to seeif it'sfalling. You can even gently insert atrickling
garden hose into the llama’s anus and give it a cold water enema, but the downside is that you
will not be able to get an accurate body temperature reading from the llama. Call your
veterinarian if you cannot cool the llama off, and be sure to inform the vet if you have done a cold

water enema

Once your Ilama s temperature has falen to normal and it shows no signs of distress, keep it out
of the situation that caused the problem or the llama will relapse. Even when the llamaiis back to
norma, you will aways have to observe the animal alittle more carefully, because one episode of

heat stress will make it much more likely to happen again to that animdl.
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Heat stressis best prevented (Figure Eight). Minimize your risk
factors (Figure Nine). Keep fresh clean water aways availablein
the pen or pasture. Provide shade for all animals, especially
during the hottest part of the day (usually ten am to two pm).
Fans help keep barns and other closed areas from turning into
ovens. Sprinklers (aimed up at the llama' s belly, not down onto
the back) or children’s wading pools will provide ways for the
llamato cool itself. Keep animasin good body condition
(Fowler’s Medicine book is agood reference); you want them
neither fat nor thin. Schedule stressful events (travel, deworming,
training, vaccination, etc.) for cooler times of the year, or try to do
them in the evening or very early morning. If travd in hot
weather is amust, provide plenty of cool water and soak the

) ) underbelly
Figure Nine:
Factorsplacing Llamasat risk for heat stress
- Obesity - pregnancy
- older animals - Stagnant, Sill air
- fighting - handling
- travel - high humidity

- dirty, matted, wet fiber coat

Figure Eight:
Prevention of Heat Stress
- Shade - Fans
- Sprinklers - Wading pools
- Fresh water dways available
- Avoid travel or other stress
- Plan births for springtime
- Buy animalsin cooler seasons
- Prevent obesity
- Shear fiber

- Avoid handling animals
during the heat of the day

when possible. Avoid buying new animas
in the summer, so that the animals have time
to adjust to the climate and their new
surroundings. Plan the gestation of your
breeding herd so that babies arrive in spring
rather than mid-summer. Prior to hot
weather, shear part or dl of the llama s fiber

- excessively long fiber coat
- illness (with or without fever)
- immaturity (babies are naive and often don’'t

down to two inches. Shorter than two
inches will remove the [lama’s protection
from the direct heat of the sun.

know to get out of the sun and into shade)
- strenuous exercise (ex. males pacing fences)
- anima down for along time

- length of exposure to heat Figure Ten: _
Other diseases (Figure Ten) can be confused with ﬁ;gf rsttgleseasesthat can be confused with
heat stress, so if you have an animal that is - infecti nss ing af . ol
feverish, dehydrated, or behaving strangely, SClion causing atever ¢

- polioencephadomalacia - gastric ulcers

aways cdl your veterinarian.

- tick pardysis

- meningea worm

Sources:

Hoffman, Clare, DVM; and Ingrid Asmus. Caring for Llamas and Alpacas. A Hedlth and

Management Guide. 1989. Rocky Mountain Llamaand Alpaca Assoc., Inc. Ft Callins,

CO. pp. 85-86.

Fowler, Murray, DVM. Medicine and Surgery of South American Camelids. 1998. lowa State

Univ. Press, Ames, 1A. pp 234-235.
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CAMELID THERIOGENOLOGY
Scott R.R. Haskdll, DVM, MPVM

Camédlids: llamas (dso called lama), apaca, vicuna, guanacos

Gestation of camelids: 345 days range is 335 to 355 days (can be greater than 375 days)

PREMATURE AND POSTMATURE DELIVERIES SHOULD BE CONSDERED A MEDICAL
EMERGENCY AND TREATED ACCORDINGLY

Breeding ages:

In generd when breeding any animd for thefirgt time they should approach 60- 70% of
ther adult weight

Llamas  15-18 months
Greater than 200 pounds

Alpacas  15-18 months of age
Greater than 90 pounds

Peruvian researchers have shown that alpacas are nonreceptive to males before 12
months of age
Terms

“Spit off”

“Kush’

“Crid’

“Orgling’

Sexual Behavior

- Camdids are induced ovulators

- Ovuldion is depended on follicular activity at the time of mating; to a degree
receptivity is dso dependent; the femde is continudly receptive while the fallicleis
present. The declinein estrogen following follicular rupture and the increase of
progesterone secondary to CL formation controls receptivity.

- LH rdease in the post- coitd femde is dependent on cervica simulation by the penis
and activity and semen factors stimulating the relesse

- Ovulation is generdly 24 hours post mating

- FOLLICULAR WAVE formation isimportant in camelid sexua behavior

- Fetilization occurs at 24-36 hours post coitus in the uterine horn; it will move to the
body of the uterusm5-7 days post mating
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OVULATION RATE FROM EACH OVARY 1S50:50

- 95% OF ALL PREGNANCYSARE IN THE LEFT HORN

- Twin pregnancy isvery rare and they will usudly abort between months 5 and 7 of
gestation

- Non-breeding season April-May

- Camdids have the normd three-layer placentation found in other species placentas
plus afourth epithelium layer surrounding the crias mouth, nogtrils and eyes; itisdso
found around the fest.

CAMELID PLACENTATION DOESNOT CONTAIN CARUNCLES/COTELYDONS

Breeding

Most breeders breed every other days for 2-3 breedings, they are then teased between 15-
21 days post breeding to evauate this breeding
10-21 days post parturition llamas are usudly rebred
- Post dystocia, the female should be given 3-4 weeks to dlow heding
- Breed every 21 daysfor three consecutive breeding. If still not pregnant reevauate.
- Induced ovulators
- Females do not have an estrous period; females are receptive until bred or pregnant
- Fowler etimate that early embryonic desath occurs as high as 30-50% prior to 90 days
- Canmdidfeti develop an extra membrane of fetal epiderma origin cdled the
epiderma membrane (EM
- The presence of the embryonic vesicle as a nonechogenic circular structure within the
uterus as early as 12- 14 days post-copulation is a pogtive indicator of pregnancy
- Llamas copulate for 13-35 minutes
- Maellamas do not choose between receptive and non-receptive femaes

M ales

Breeding Soundness Exam (BSE)

- Vagind collection of semen

- Artificd vagind collection

- Intravagind condom

- DONOT ATTEMPT ELECTROEJACULATION WITHOUT CONSULTING A
THERIOGENOLOGY PROFESSIONAL

- Semen characterigtics:
- 15ccaverage gaculate
- Motility: should expect greater than 80-85%
- Morphology asin other species
- Tedicular Sze measured with cdipers
- 12 months llama 3.4x2.3 cm---apaca 2.3x1.5 cm
- 18 months llama3.5x2.6 cm---alpaca 2.8x1.9 cm
- 24 months llama3.9x23cm dpaca 3.3x2.2cm
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Tegticular Degeneration is not uncommon in camelids. Both traumaaswell as

hypo/hyperthermic changes can precipitate disease.

- Agedoes not appear to be a problem

- Heat dressisacommon cause of testicular degeneration; scrotal hydrocele and
edema are common sequella

- Starvation, trangportation, environmenta stress, iatrogenic steroid use, disease,
potentidly vitamin E/Se deficiency, toxic ingestion and heavy metas

Most breeding soundness examinations aso take into account libido as measured by
testosterone in pg/ml; norma should be in the 5 range.

- 70 % of sperm should be progressively matile

- Concentration varies tremendoudy

Cadtration-common procedure
- Monitor for hemorrhage

Vasectomy- production of teaser maes

Cryptorchid- lessthan 10%
- Mod areleft Sde
- Cydic structures are not uncommon

Fighting teeth
Prepucid adhesons

Pregnancy Diagnosis

- Seeadttached notes

- A wdl-designed reproductive management program should emphasize monitoring
through out pregnancies. Many pregnancies (up to 25%) are lost after day 30

- Trangrectd vs. transabdomind ultrasounding

- 95% of pregnancies are in the left horn but generdly lays on the right sde

Methods of Pregnancy Diagnos's;

- Teadng with amae 15-21 days post breeding; “ spitting off”, if the femae kushes
then she is probably not bred; sometime though she will just not be receptive to that
male; this method is gpproximately 80% accurate; it is consdered most accurate after
21 days.

Blood Progesterone

- Elevated progesterone of >1.0 ng/ml is congstent with pregnancy

- If thefemde aborts during her pregnancy her CL will regress and the serum
progesterone level will fall back to normd. Thusthisisagood tool to check for the
norma pregnancy levels of progesterone for maintenance. However, <5% of animals
will not have a CL regression thus a fase pregnancy is detected.

- Persgent CL istreated in camdids with PGF2a (lutdyse 2 ml IM)

- Most accurate after 21 days
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- Progesterone levels vary within agiven llamathrough out pregnancy
- Llamanorma pregnant rangeis 3-8 ng/ml

- Alpacalevesare generdly 1.5-5.0 ng/ml

- Thistest is 95% accurate

RESTRAINT-RESTRAINT-RESTRAINT
- Llamaschute
- Chemicd .3 mgkg xylazine IM in llama double this for dpacas; butorphanol 0.1

mg/kg for llamas 0.4 mg/kg dpacas
Recta Pdpation

| DO NOT RECOMMEND THISTECHNIQUE FOR MOST PEOPLE WITH
LARGE FORE ARMS. Check with the ownersfirg, trust me ©

- generally done 30 days post copulation
- rectd tears

Tear Management/Diagnoss

- Lymphosarcoma and adenocarcinoma can be diagnosed via uterine palpation
- Ovaiesareovoid 2 cmin length

- Ultrasound: see attached notes!

- Tectd isusudly done with atransducer extension probe

- Trangrectd scanning is done 28-90 days of gestation; day 30-60 isided

- Evacuate bowel

- Transabdomind post 90 days pregnant

Bdlottement as a means of Pregnancy Diagnoss
- Bettif used in conjunction with ultra sound
- Usudly used after day 120-150

Parturition

- Stage one: 1-6 hoursthisis the preparation/nesting phase of ddlivery

- Stagetwo: oneto two hours, the normd isaround 30 minutes; thisisthe feta
deivery phase of parturition

- Stagethree: four to Six hours; thisis the placenta delivery phase of parturition

REMEMBER: PRESENTATION
POSITION
POSTURE

Norma Presentation, position and posture defined: anterior presentation, dorsosacra
position and normd birth posture

- >90% of camdid births occur between 0700 and 1300 hours
- Camdid femdes do not lick ther crias a birth
- Femaes do not abandon their young
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Criteriafor Evaduating Premature Crias in Llamas and Alpacas
- Low birthweight: < 4.5 kg in dpacas and <9.0 kg in llamas
- Hexor tendon laxity
- Floppy ears
- <4 erupted incisors

Cria Problems

- Falureof Passve Transfer (FPT)
- Choand atresiae

- Agdatia

- Wry face

- Umbilica hernia

- Condtipation

- Septicemia

Induced Parturition
- PGF2a
- Oxytocin and dexamethasone are not very effective

Induction of Lactation

- Domperidone (Equidone) ord jel

- Threetimesthe equine dose orally

- 5eecordly for amature llamafor 7-10 days

- Should see improvement by the second week

Periparturition Difficulties
- Abortion

- Resorbed feti

- Hydrometria

- Pregnancy toxemia

- Hypocdcemia

Uterine Torsont Mapaostion of the dam’s reproductive tract

- Almost dwaystorsed to the right

Usudly found in the last 2 months of gestetion

Mimic camdlid calic: rise and kush repegtedly, roll violently they act like a horse with
colic

Stretched broad ligament

- Mog arein the clockwise direction when viewed from the rear

Approach

- Sedate with butorphanol at 0.1 mg/kg IM

- Rectd pdpation to determineright or left hand torson.

- Attempt rolling to detorse. Make three attempts checking the cervix each time. If
after three atempts have been made surgica intervention is required

- Surgicad detorson with loca sedation
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stocia: 4-5% of births

Dystocia

Dam fdigue

Abnormal presentation, position and/or posture

Extended labor

Poor progress over 15 minutes

Many camelid birth in the morning hours. If acamelid sarts ddivery after 5-6 PM
that anima is more at risk to dystocia than others

LIama dystocia should be managed professondly!!!

Use warm sogp and water to disinfect both your arm and the vagina/perineum

Use adignfectant like dilute Betadyne

Lubricant like methylcdlulose, K-Y or Jlube, NOT minerd oil, it isatissueirritant

Tail wrap with Vetwrap

Adequate animd restraint and facilities; adequate lighting

Proper owner communication

Vagind/cervicd examinaion be gentle

Repd! Repd! Repd!!

- If adecisonismadeto “pull” feti protect feet with your handsto insure that a
uterine tear does not occur

- Pull with contractions, use the animds strength to help you

- Don't betoo traumatic

- Remember the 45 degree manipulation technique to reduce width of shouldersin

the pelvic opening

Dystociain Camdids

Upside-down

Head back

Breech

Leg back

Leg over neck

Elbow lock

Twins

Front and rear leg presented
Hip lock

ABORTIONS

Chlamydial Abortions

Late term abortions

Week and dtillborn feti

Paired serum samples

Submit placenta; impresson smears and saining
Tetracydine to remaining pregnant femaes
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Toxoplasma Abortions

- Toxoplasmagondii
- Catfeces
- Teracycline to remaning pregnant femaes

Brucdlosis

B. melentensis, B. abortus, B. ovis

- Notfoundin US

- Common in South America

- Usudly found in animds grazed in sheep and goats, may become a problem with
guard llamas here

L eptospirosis

- Potential for abortion, not common
- Would suspect multiple grazing species

Toxic Ingestion
- Copper and sdenium

- Pants

- Sprays

- Vabazen dewormer

- Pine needle consumption

Other

- Twins

- One uterine horn

- Low progesterone production
- Stress

- Trauma

- Poor nutrition

- Drug induced

Pogipartum Complications

- Uterine prolapse

- Uteineinfection/metritis

- Pogtpartum hemorrhage

- Uterinetear

- Rectd tear

- Agdatia

- Maternd regjection

- Bottle babies- aggressive llama syndrome
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Camdid Reproductive Management

and ask the owner which she or he prefers. Once again you want a 2.5-3.5 for good
breeding condition. The score of 3 isoptima

Feeding during pregnancy: the last trimester is the most important to both the developing

fetus and the pregnant dam

- Many producersin this areafeed the Norm Evans Mix or the Mizzuri LIama Mix

- Feed requirements of the last trimester of pregnancy and first quarter of lactation:
14% crude protein and 65% TDN for llamas and 16% CP and 70% TDN for apacas.
Have the hay tested for CP, TDN, Ca, P, Mo, Zn, Se. The supplement will havea
“guaranteed andyss’ listing these components

- Thefirg 2 trimesters require 2% less protein for each species and 10% less TDN.

- Camdlids eat between 1-2% of their body weight per day of hay or grass

- Itissuggedted that dl femaes get a prebreeding physical exam to insure their ability
to maintain a pregnancy- see attachment sheet; especially check teeth

- Trytoreduce dl possble stressors

- All drugsin camdlids are EXTRA-LABEL

- Booger vaccines 2 months prior to delivery with killed products only

- Useonly killed rabiesiif thisisa part of your vaccination program

- Do not use Vabazen (dbendazole) in pregnant llamas

- It should be noted that catching and treating less user-friendly camdids could stress
animds

- Becareful with drugs used in pregnant animas. glucocorticoids, prostaglandins and
oxytocin can cause abortion

- Colostrum should be available. It isworthwhile maintaining either sheep or goat
Colostrum in the freezer for emergencies. | freeze in an ice cube tray for individud
use.

Problem Breederd/Infertility
- Ovaian hypoplasa

- Fdllicular cysts

- Luted cyst

- Endomdritis

- Ovaiantumors

Case Presentation/Problem

Femae camelid aborts or resorbs post 45-60 days

- Poor nutrition/ BCS

- Twins

- Implantation difficulties

- Low progesterone production: measure the levels, Regumate
- Fdse pregnancy/hydrometria

- Maetritisvaginitis
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Infertile Cycles

Correct age?

Nutritiond/BCS

Made unable to copulate: large mde smdl femde, smdl mde large femde
Femade does not like mae

Poor libido

Male previoudy used as ateaser and has lost interest
Poor semen qudity (BSE)

Fallicular cysts (GnRH and HCG) PG-600

Obesity

Lactation

Underlying diseese

Fema e Found to Ovulate but not Pregnant

Check male (BSE); hot weether with poor semen quaity?

Use another mae

Metritisis common in camdlids; discharge is not dways common

- Sedate

- Speculum exam

- Uterine culture

- Uterine biopsy

- Culture and sengtivity

- CBC/pand

- Rectd exam and ultrasound- rectal exam is done with 180 cc’s of methyl
cdlulose and lidocaine as an enema, then wait 5 minutes

Abnormd cervix

Abnorma ovaries or one ovary

Only one uterine horn; two horns are required for full development of the fetusin

camdids

Persstent hymen (peculum exam)

Ovarian cysts (check progesterone)

Other Infertility Problems

Endometritis- generdly in multiparous femaes

Common secondary to dystocia; cultures: Strep, Staph, E. coli, Pseudomonas,
Proteus, Actinmyces pyogenes

Pyometria- very rarein llamas

Cydtic ovaries

Early/middle and |ate embryonic loss

Placenta insufficiency-absence of villi in the chorionic surface of the placenta
Hormonal- insufficient progesterone; 2.2 mg/45 kg BW/day

Twinning- mummification and ill birth
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Chemicd Control of Ovulation

Superovulation

- eCG of FSH given at 12 hour intervas in decreasing doses
- 25mg FSH over 4 days followed by GNRH

- progesterone for 3 days followed by PGF2a
Synchronization

- Seasond effect

- Non-breeding season April-May

- Best to use chemotherapeutics with a breedable fallicle
- hCG7501U IV in alpacas

- 10001U hCG inllamas

- Progesterone followed by PGF2a

- CIDR followed by PG600 should work well
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CHRONIC WASTING DISEASE IN DEER AND ELK
LISA NASHOLD

Chronic Wasting Disease (CWD) is a neurodegenerative disease of deer and k.

The 9gns of disease can vary between species. Common signsinclude weight 10ss,
emaciation, drinking large quantities of water and frequent urination, and behaviord
changes such aswaking in fixed patterns and staring with ablank facid expresson. Elk
can show signs of ataxia and increased excitability and increased reactions to stimuli.
Deer may have difficulty swalowing due to dilated esophagus with an associated
increased sdivation.' The disease signs may be mild initidly, but they dways become
progressvely worse. Once an animd shows sgns of illness, it isinvariably fatal.

~ CWD wasfirgt described in captive mule deer in awildlife facility in Colorado in
1967." Inthe United States, it is endemic to Colorado and Wyoming. It was first noted
in captive-bred herds, but is now found in wild populations in these areas. Based on
surveillance and epidemic modeling, it is estimated that in wild populations in these areas
2.1% of white-tailed deer, 4.9% of mule deer and 0.5% of ek areinfected." There have
been two isolated cases in captive-raised herds in South Dakota.

What is the cause of the disease?

CWD isrdated to agroup of diseases known as transmissible spongiform
encephalopathies (TSE). TSES can present as infectious or sporadic disorders with a
genetic component. Evidence of the genetic component of TSES s the apparent “ species
barrier.” The CWD drain isasporadic disease that isinfectious to the related species of
black-tailed deer, ek, and mule deer. Other animas such as cattle, sheep, bighorn sheep,
antelope, moose, and white-tailed deer have been in direct or indirect contact with CWD
cases but none have become infected with the disease.”

Other TSEs include scrapie, which affects sheep and goats, bovine spongiform
encephaopathy (BSE) of cattle, and Cruetzfeld Jacob disease (CJID) of humans, which
has the new variant form which is associated with BSE and the non+variant form thet isa
sporadic disease with a genetic predisposition. Scrapie was first described in 1730;
however, the BSE epidemic in the United Kingdom appears to be aresult of amutation
of the scrapie prion due to improper rendering of sheep that were later fed to cattle. This
mutant strain has then been linked to the variant form of Cruetzfeld-Jacob Diseasein
humans. So understanding prion strains and the “ species barrier” isavitd god of
research.”

The agent that causes scrapie was described asa“dow virus’ in 1954 by Bjorn
Sigurdsson. Thereisalong period between inoculation with an infective dose and the
onset of disease. Like viruses, prions are infectious because they stimulate a process by
which more of the pathogen is produced. Astheir numbers increase to a sufficient leve,
disease results” The scrapie agent and the agent for other TSEs are now generdly
referred to as a“prion” which is derived from “proteinaceous, infectious’ particle.”"
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How does this agent make trestment difficult?

Although once thought to be avirus, the prion is different from viruses in many
more waysthanitissmilar. Prionsdo not contain any RNA or DNA asviruses and
other infectious agents do. Instead, they are composed of only an abnorma form of a
cellular protein.

Prions are very difficult to inactivate once they are incorporated in acdl. It was
found when trying to prepare akilled vaccine for another disease of sheep that the scrapie
agent was not inactivated by formain asvirusesare"! They are dso extremely resistant
to ionizing and ultraviolent irradiation.™

Also unique isthe fact that the body does not exhibit any host defensesto prions.
Although the immune system is intect, there is no fever, no antibody production, and no
increase in white blood cell count or change in blood cell morphology.

How are TSEs transmitted?

The exact routes of transmission of CWD have not yet been shown conclusively,
but materna and latera transmission seem to be likely methods™' Scrapie has been
proven to have latera transmission to goatsin close contact with affected sheep. Itis
suspected to be tranamitted to lambs or kids in contact with placenta, birth fluids or
contaminated enclosures. Scrapie has been experimentaly transmitted to sheep via
ingestion of placenta™"

The ord transmissibilility of TSESs varies due to differences of concentration of
the prion in different tissues. Thereis experimentd evidence that BSE from brain tissue
of affected animals can be orally transmitted to calves, caitle, sheep, goats, mice,
macague, and mink. "

There are differencesin infectivity between drains. Also Sgnificant isaleve of
genetic susceptibility, not only on a species leve, but dso on an individua level. Genetic
susceptibility specific to infecting strain type has been described in scrapie

Based on the theory of ord transmisson, the feeding of ruminant-derived protein
to ruminants was banned in the United Kingdom in 1988. Consstent with the 4 to 5 year
incubation period, confirmed cases of BSE began to declinein 1993V In order to
prevent the establishment of BSE in the United States, the Food and Drug Administration
banned the use of most mammaiam proteinsin ruminant feed.*""

Diagnosis and disease control

CWD and other TSEs are characterized by neurologic tissue lesons found at
necropsy including neurona vacuolization and cell death, abnormd glid cells, and
accumulation of transformed prion protein.*”"' The CWD diagnostic work to determine
prevalence was based on surveillance and epidemic modding, aswdl as,
immunohistochemistry among 5,513 deer and elk sampled in random surveysin endemic
areas.XVIII

Eradication of CWD in captive herds has been attempted unsuccesstully. Efforts
included killing and burying al animas on afarm, turning the soil, and repeated spraying
of gtructures and pastures with hypochlorite, followed by a 12-month period during
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which no related specieswereraised. Failure may have been due to incomplete
disinfection of buildings or pasture or possible reintroduction by wild animas**

Prions are resstant to inactivation by marny methods and there may be differences
in sengitivity to disnfection from one strain to another. However, the World Hedlth
Organization (WHO) recommends the following methods of inactivation: autoclaving at
134 to 136 degrees Celsus, using sodium hypochlorite (2.5% available chlorine) or 1M
sodium hydroxide for 1 hour at 20 degrees Celsius for inactivation of scrapie agent in the
absence of organic matter.

Concluson

How should CWD be prevented from spreading further? There seemsto be no
ussful control other than humane daughter of affected animals and an embargo on the
movement of animals from affected fadilities to other facilities or the wild**' The
debates on how aggressively to atempt to control this disease are complicated on severd
levels. Clearly, the highly publicized disease outbreak of BSE and the related variant
form of CJD inthe U.K. and Europe have a profound effect on public sentiment.
However, it has not been proven conclusively that CWD can cause aSmilar public hedth
concern, for example, scrapie was first described in 1730 and it was only recently found
to have made the mutation to BSE and CJD. The ongoing efforts to control this disease
will be followed with great interest.
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Parasites of Small Ruminants: Practical Considerations
Taryn Dentinger
University of Minnesota, College of Veterinary Medicine
St. Paul, MN 55108

Overview

Paragtesliveon or in dl anima species. They may or may not cause dinica
disease, and may or may not cause economic losses for the producer. These effects
depend partidly on the evolutionary adaptation of parasite to host and vice versa. Also,
they depend on the immunologicd, nutritiond, and physiologica characterigtics of the
individua hogst animd. Other effects of paradites can include disease transmisson and
zoonotic infection. Paragites are continudly changing, especidly in response to various
pharmacologica thergpies, and thus their sudy is a continually evolving science.

Signs of Parasitism

Signsof parastiam in smdl ruminants vary from overt clinicd diseaseto
subclinical production losses to asymptomatic infections. In generd, the various classes
of parasites cause amilar sgns. Parasites should dways be congdered in herd hedlth
evaduations for smal ruminants, especidly when congdering herds with production
losses (poor wool/fiber quality, decreased rate of gain, decreased reproductive
performance).

Externd parasites, including flies, lice, ticks, and mites, cause skin lesons and
wool or fiber loss. Some of these are blood suckers, and as such can potentialy cause
anemia, weight loss, poor growth, and decreased production.

Internd parasites, including nematodes, trematodes, cestodes, and coccidia, can
cause many varied dinicd sgns. Diarrhea, weight loss, anemia, poor wool/fiber qudlity,
ventral edema, pneumonia, neurologica sgns, and abortion can al be caused by internd
parasites.

External Parasites

Flies

Flies can cause myiadgs, or “fly strike” when open wounds are infected with fly
larvae. The most important of these is the screw worm, Cochliomyia hominivorax,
currently eradicated in the United States. Trestment of myiasis congsts of removing
larvae from the wound, debriding necrotic tissue, applying topica antibiotics, and
preventing reinfestation viawound dressings and topical insecticides. Prevention isthe
key, especidly during lambing/kidding, cadiration, dehorning, and shearing. It isbest to
schedule these activities outside of fly season, if possible.

The nasd bot fly, Oestrus ovis, depogitsits larvae near the nose, where they
ascend to the Sinuses. The larvae consume blood and mucus, causing annoyance, but no
production losses.  The prevaence among sheep is nearly 100%.
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Lice

Lice are host specific, and are spread via direct contact. Prevaence and density of
infection increases in the winter months, as anima's are often confined to small spaces.
Resarvoirs of infection are the older anmadsin the herd. All life stages of the paradite are
found on the host.

Biting lice, in the suborder Malophaga, eat skin debris by scraping the
skin surface with their mandibles. Their heads are rounded. Bovicola ovis infects sheep,
and B. caprae infects goats. The mgor implication of biting lice infestations is poor
wool qudity due to pruritis and excessive sdf-grooming/rubbing leading to wool loss.

Sucking lice, in the suborder Anoplura, pierce the skin and suck blood
from capillaries. Assuch, they are exposed to systemic treatments, unlike the biting lice.
Linognathus ovillus is the sheep species.

Mites

Sarcoptes scabiei isacommon mitein dl domestic mammals. It causesintense
pruritisleading to hair loss. Pruritisis due to a hypersengtivity reaction of the hogt to the
eggs, diva, and feces present in the burrows left by female mites.

Psoroptes ovis (sheep) and P. cuniculi (goats) is anon-burrowing mite. It
infects wooly areas and leads to wool loss. It can be found at the edges of the skin
lesons. It isareportable disease in the United States for which an infected herd will be
quarantined. The last reported case wasin New Jersey in 1972.

Chorioptes bovis causes pruritis on the tail base and legs (non-wooly
areas) of sheep and goats. It is not very pathogenic and can be controlled with routine
MeasuUres.

Demodex mites are host specific, and can be found on al mammals. The
mites are cigar shagped and are found in hair follicles. Goats can exhibit a papular form of
demodectic mange, but most animals show localized pruritis.

Ticks

Ticks mainly cause problems via disease transmission and damage at feeding
gtes. Anemiaand tick pardysis also may occur. Diseases tranamitted viaticks include
Babesoss Ehrlichioss, and Q fever. Damage at feeding Stes can lead to myiasis.
Many species of ticks, both hard- and soft- bodied, infect smdl ruminants. Specific
species of ticks vary by area of the country.

Internal Parasites

Theinternd paradites of smal ruminants can be divided into four mgor
categories. Nematodes (round worms), Cestodes (tape worms), Trematodes (flukes), and
Coccidia
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Nematodes
Trichostrongyles

Trichostrongyles as a group are the most important parasites of ruminants. The
important species within the group vary by area of the country, with Haemonchus,
Ostertagia, and Trichostrongylus the most important to smal ruminantsin the northern
USA. Pasture-managed smdl ruminants are amos invariably infected with one or more
speci es within the trichosirongyles group, while confinement- managed smdl ruminants
arelesslikely to be infected.

Haemonchus Contortus

Haemonchus contortus is the most important parasite in sheep. It iscaled
the barberpole worm, and is found in the abomasum. It sucks blood, causing anemia,
ventra edema (bottle jaw), weight loss, and death in some cases. The disease can present
acutdy, subacutely, or chronicaly. Acute infection, usualy in young or debilitated
animds, israre and is characterized by severe anemia, generdized edema, and death
within oneweek. Chronic infection is most common, and shows a more moderate
anemia, locadized edemato the intramandibular space, and weight loss.

Odtertagia Ostertagi (Telador sagia circumcincta)

Ostertagia ogtertagi, the cattle species, is known as the brown stomach
worm, and is the name normdly used for smdl ruminant infectionsaswdl. Itisfoundin
the abomasum, where emerging larvae cause extensive damage to the gastric mucosa.
The resulting infection disrupts the norma architecture and cdlular function of the
mucosa, leading to pepsinogen leakage into the bloodstream and plasma leakage into the
abomasum. Additionally, HCI production is decreased and mucus production is
increased. The gastric pH rises, dlowing bacterid overgrowth and preventing conversion
of pepsinogen to pepsin. Maabsorption results, leading to diarrhea and weight loss.
Anorexia can also be seen.  Cattle are more susceptible to Ostertagia than small
ruminants.

Trichostrongylus axei

Trichostrongylus, called the bankrupt worm or small somach worm, lives
in both the abomasum and the smdll intestine. In the abomasum, it causes a syndrome
gmilar to that described above for Ogtertagia In the small intesting, it causes separation
of the epithelium from the underlying tissue, leading to inflammeation and an increased
rate of epithdid cdl turnover. Villus arophy results, leading to intense diarrhea.

Anorexia accompanies this infection, and in combination with the diarrhea leads to
weight loss and poor wool growth. Thisis the second most important parasite in smdll
ruminants.
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Nematodirus

Nematodirus species, caled the thin-necked intestind worm, livesin the
amall intestine. The three sheep speciesare N. filicolis, N. battus, and N. spathiger. They
cause severe diarrhea, especidly in young animals, and can result in degth.

Cooperia

Cooperia species, caled the cattle bankrupt worm, are found in the small
intestine. Smal ruminant species are C. punctata and C. pectinata. Mgor dinicd sgns
are as with the other trichostrongyloides, mainly anorexia, diarrhea, weight loss, and
rarely deaeth. Hemoconcentration may also occur.

Strongyloides

Strongyloides species, called threadworms, are common in the smdl intestine of
lambs. Natura infections usually resolve by one year of age as the host acquires
immunity to the worms. Strongyloides can be acquired via transcutaneous and
transmammeary transmission; the source of infection isthe ewes. Infrequently, infection
can cause pneumonia due to parasite migration through the lungs or diarrhea due to
intestind inflammeation. More commonly, strongyloides infection causes foot rot-like
lesions on the feet, and can predispose to a secondary foot rot infection. Thigbendazoleis
the drug of choice.

Oesophagostomum

Oesophagostomum species, caled nodular worms, are found in the large intestine.
They can cause diarrheain sheep, which may lead to fly strike in the perined region.

Chabertia ovina

Chabertia ovina, caled the large mouth bowe worm, isfound in the large
intestine of sheep. It may cause abloody or mucous diarrhea. Occasionaly, it may cause
severe anemia, usudly in otherwise compromised hosts. Eggs of this species are not
found in feca samples taken during acute disease.

Bunostomum

Bunostomum species, the hookworms, are found in the small intestine. In young
animas, bloody diarrhea, anemia, anorexia, and ventra edema (bottle jaw) may be seen.
Death can occur. Skin penetration can cause dermatitis, and the larvae cause cutaneous
larval migransin humans. This parasite is most common in southern seates.
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Par elaphostrongylus tenuis

Parelaphostrongylus tenuis, or the meninged worm, is a parasite of white tailed
deer. It ishighly pathogenic for llamas, frequently causing deeth. The llama acquires the
infection viaingestion of alarvae-infected snail from pasture contaminated by deer. The
parasite migrates through the spind cord to the brain, causing ascending incoordination
and paralysis due to inflammeation in the CNS. A CSF tap will reved eosinophilia
Treatment conssts of ivermectin prophylaticaly. Once lesons are present, recovery is
unlikely. Hunixin meglumine, DM SO, and intravenous fluids can be givenin
conjunction with ivermectin if treatment is attempted.

Trematodes

Trematodes, or flukes, are acquired viaingestion of infected snails. Fasciola
hepatica is the most common liver fluke, found in bile ducts. An acute syndrome during
parasite migration can cause hepatitis and deeth. The chronic syndrome ensues when
parasite migration leavesfibrotic tracts through the liver. This can lead to liver
condemnation at daughter and potentialy weight loss and decreased reproductive
performance. FHuke infection can aso predispose the host to Clodtridiainfections.

Cestodes

Cestodes, or tape worms, are important mainly for the human health risk and
tissue condemnation at daughter. Echinococcus granul osus causes hydatid cystsin the
liver and/or lungs, and is zoonotic. Many other species exist in various tissues,
carnivores are an important part of the tape worms' life cycle. Thisisacommon
secondary invader with shepherds in the western range flocks.

Coccidia

There are many species of coccidiawhich may infect smdl ruminants. The most
important is Eimeria, found in the smal intestine. In young animals, bloody diarrhes,
decreased weight gain, and death may occur with some pathogenic species.  Adults may
also exhibit diarrhea and decreased production. Commonly adults remain chronic
infected carriers infecting young stock.

Eperythrozoon Ilamis

This protozoa is secondary to immunosuppresson in llamas. It isdiagnosed on a
blood smear, as an extracdlular red blood cell parasite. 1t can be treated with penicillin
or chlorotetracycline, but is best prevented via good management. Good nutrition and a
low dress environment are the best prophylaxis.

231



Toxoplasma gondii

Thisfdine parasite can cause abortion and neonata death in small ruminants.
Fetd resorption or mummification resultsif infection occurs early in gestation; abortion
results from late gestation infection. Toxoplasmd placentitis causes cotdydonary
lesons. Ewes, does, and llamas do not show clinica sgns of infection and develop
lifdlong immunity after one infection. Controlling the cat population on the farm and
exposing naive, unbred animalss to toxoplasma-induced aborting femades may help
prevent the disease. Toxoplasmosis is zoonatic.

L ungworms

There are severa species of lungworms that infect smal ruminants, including
Dictyocaulusfilaria, Muellerius capillaris, and Protostrongylus rufescens. All of these
can predispose the infected host to pneumonia, but are not very pathogenic on their own.
D. filaria can cause chronic infections in adult ruminants, characterized by lethargy,
cough, and dyspnea. M. capillarisismost common in goats. P. rufescensisaproblemin
big horn sheep.

Diagnostic Consider ations

Diagnosis of paradte infections varies by the parasite. For intestind parasites,
fecd sample andlysisisthe preferred antemortem test. Externa parasites are diagnosed
viaskin scrapings (mites), visud exam (ticks), or microscopic exam of hairs (lice).
Blood parasites are found on blood smear examination.

Fecd sample andyssisby far the most common method to evaluate parasitism.
In generd, fecd samples should be gathered from a representative sample (usually 5% to
10%) of the herd or flock. It isbest to obtain fresh feces directly from the rectum, and
each sample should be gpproximately 10 grams. Refrigerate any samples that won't be
andyzed within two hours of collection.

There are five mgor techniques for fecd andysis

1) Fecd Fotation — thisisthe most commonly performed test. Eggs and
oocysts can be detected with this technique. Various solutions are
used in this method, incdluding sugar, magnesium sulfate, zinc sulfae,
and sodium nitrate.

2) Feca Sedimentation — this technique will concentrate fluke eggs.

3) Baermann Technique — this method is used to find larva stages,
usudly of lungworms. It takes at least 8 hoursto dlow the larvae to
migrate out of the feces into water, where they can be collected and
identified microscopicaly.

4) McMager Technique — thisis a quantitative method for esimating the
number of eggs present in afecd sample

5) Direct Smear —thisisthe best technique to find Giardia (infrequently
found in smdl ruminants)
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Phar macological Parasite Control

“Deworming” is the traditiond method of parasite control. Thisusudly congsts
of injectable or ord paraditicides administered to al animas in the herd/flock at specified
times of the year. Many of the drugs introduced over the years are now ineffective due to
drug resistance in the parasite population. Thisisamgor concern for the future of
paradte control in veterinary medicine

Research is ongoing to promote dternate substances and management techniques
to control paradites. Some of the newest possibilitiesinclude vaccines (currently
possibilities for Haemonchus and Fasciola) and predacious fungi (a species called
Duddingtonia flagrans preys upon larval stages of Trichostrongylus, Nematodirus, and
Dictyocaulus). The generd recommendations at the current time are targeted used of
effective paragiticides in combination with effective environmenta management.

Targeted use means utilizing drugs when they are most likely to be needed and effective,
such as a weaning in combination with moving the weanlings to fresh pasture.

Environmental Parasite Control

Environmenta paradite control conssts of pasture management, intermediate host
control, insect avoidance techniques, and sanitation. Pasture management includes
spreading feces out to promote drying, mowing pastures to increase sunlight penetration,
dternating species of grazersthat do not share parasites, and rotationd grazing.
Rotationa grazing is best accomplished when the grazing period per dlotment isless
than the prepatent period of the parasite of interest and the resting period per dlotment is
long enough to alow dl the eggs and larvae deposited during grazing to die. Thisis
difficult to do in temperate climates due to the longevity of larvd stagesin mild wesether.
Tropica dimateslend themsaves well to rotationa grazing because the larval dages use
up their energy reserves fagter in hot, humid conditions where their metabolism will be
quicker, thus the length of time required for a pasture dlotment to rest is reduced.

Intermediate host control consists of physicaly and chemicaly preventing contact
between livestock and the intermediate host. For example, Fasciola magna is carried by
asnal. If livestock and snails do not come in contact, paradite transmission is not

possible.

Similarly, insect avoidance techniques are utilized for prevention of externa
parasites. Dips, sprays, and powders can be gpplied to individua animals as repellants,
indoor areas can be screened, and animals can be grazed during times of the day when the
insect pest isless active, such as a night to avoid horse flies.

Sanitation is an important agpect of parasite control in both indoor and outdoor
management aress. Bleach is effective a killing larvae and can be used to disnfect many
aress, especidly those prone to feca buildup. 1t has even been suggested that applying a
week bleach solution to pasture may be effective a reducing larva loads, dthough the
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effects on the plants and the grazers have not been determined. Also, nitrogenous
fertilizer in liquid form shows larvacidid properties on pasture. It is recommended that
pastures be sprayed in late spring or early summer, and whenever conditions are
extremdy warm and humid.

Example Parasite Control Programs

All parasite control programs should be based on quantitetive egg counts for that
flock/herd. 1dedly, these counts would be performed before deworming to assess worm
burden and after deworming to assess efficacy.

Rotation of anthelminticsis recommended. Two idedlogies exigt to achieve
rotation : 1) rotate between classess of drugs at each deworming or 2) rotate between
classess of drugs each year. Rotation by year sesemsto be the least likely to promote
parasite resstance. The most important aspect of rotating anthelminticsis to rotate
classes of drugs, not drugs within one class. For example, use an avermectin
(Ivermectin) one year and switch to a benzimidazole (Fenbendazole) the next year.

Effective parasite control programs must aso include utilization of clean pastures.
This can be accomplished by ether rotating cattle and sheep, or smply resting one
grazing area between groups of the same species. For instance, pasture designated for
weaning lambs should not be grazed by any other sheep that yesar.

Findly, trestment must be accurately dosed by body weight, or the heaviest
animal in the group used to determine dose. Feed- or water-distributed drugs are least
effective because the dose per animd is not controlled. All animasin agiven group
must be treated at the same time, and dl incoming animas to a group must be trested
before introduction.

If these tenents are used for the development of speciaized parasite control
programs for each farm, the parasite burden will decrease, production will increase, and
parasite resstance to current anthemintics will be kept to aminimum.

Sheep

Midwestern Farm Flock
- Deworm ewes and ramsin fal before breeding
- Deworm ewes 2 to 6 weeks before lambing
- Provide coccidiogtat in creep feed for lambs
- Deworm lambs a weaning AND move to clean pasture
- ecd test flock to assess paradite status
- Note drug withdrawd times
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Goats

LargeFlock in Arid Area

- fod of paraste infection will exigt at water sources or especidly  lush
grazing aress

- Deworm ewes during the last 3% of pregnancy and again when the lambs are
gathered

- Lambs should be dewormed at gathering

- ecdl test flock to determine paradite levels

- Note drug withdrawd times

Milking Herd
- Deworm does 2 to 4 weeks before kidding during the dry period
- +/- deworm does mid-lactation dependent on egg counts note withdrawal
timesfor milk, test milk before sde
- Fecd test herds to assess parasite numbers
Meat Herd
- Deworm does 2 to 4 weeks before kidding
- Deworm dl goats midsummer and move to new pasture
- If cleen pastureis not available, deworm dl goats every 4 to 6 weeks from
soring to fdl
- Fecal test herd to assess paradite levels
- Note drug withdrawa times

L lamag/Alpacas

Meningeal Worm

- Keep llamas away from white-tailed deer

- Adminiger ivermectin once a month preventatively
- Snall/dug contral, clean dry environment

Small Hobby Herd

- Deworm dl animasin the spring before moving to clean pasture

- Deworm dl animdsin thefdl after ahard frogt, preferably with ivermectin

- Adminigter clorsulon & the end of grazing and 8 weeks later if grazing
swampy fluke endemic areas

- Coccidiostat may be used for crias and/or weanlings

- Fecal test herd to assess paradite levels
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Cervidae

Zoo Herd

- fenbendazole is gpproved for usein captive wild cervidae

- seasondly deworm dl animas a atime when the climate will help destroy
many of the larvae in the enclosure (i.e. after frost in northern USA) or when
moving animasto a new enclosure

- minimum deworming soring and fal

- increase access to medicated feed for dl animasin enclosure to ensure all
animas are trested

- fecd test the herd to assess paradite levels

Farmed Herd

- Aswith other smal ruminants, deworm adult femal es before parturition and
al animds before moving to clean pasture

- January-February and September-October is most common

- ecd test the herd to assess herd for parasite levels
- Note any drug withdrawd times

Conclusion

Paragtiam in smal ruminantsisamgor problem worldwide, as much of the
developing world rdies on smdl ruminantsin their agriculturd sysems. Although
paragtism rarely causes degth by itsdf, it commonly leads to sgnificant production
losses. Paragitism will continue to be a problem for livestock producers in the future, and
the continued prospects for drug therapy as the sole technique in parasite management are
grim. Alternative methods of controlling or eiminating parasites must be investigated
and improved upon, including genetic enhancement of breeds for parasite resistance
and/or tolerance,
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Applications of Small Ruminant Diagnostic Ultrasound

Scott R.R. Haskell, DVM, MPVM
College of Veterinary Medicine
Universty of Minnesota
St. Paul, MN 55108

Diagnodtic ultrasound has increasingly become an important adjunctive tool in diagnostic
veterinary medicine and surgery in many veterinary practices. Many brands are available,
however most veterinary dinicstoday utilizea5 M Hz transducer with their ultrasound
unit. A higher frequency transducer produces an image with better resolution than alower
frequency transducer but the sound beam cannot penetrate tissue as deeply. When
selecting a transducer, the transducer with the highest frequency that can provide
adequate depth of penetration for the procedureis chosen. The 7.5 MHz linear array
transducer is the best slection for the visudization of the nongravid reproductive tract
when used transrectal. The 3.5 MHz sector scanner aso can be a helpful tool for
evauation of the reproductive tract transabdomindly due to the smdler animd sze of the
small ruminant. Irrespective of the transducer sdlected, once the sound waves are emitted
from the transducer, the wave passes through the tissues and eventualy is reabsorbed
back by the probe. The transducer acts as areceiver 99% of the time and a transmitter 1%
of the time. Acoustic impedance can be a problem in qudity of the ultrasound. Thefind
image qudity is determined by the number, strength and time delay of sound waves
returning from the tissues. Brightnessis dependent on the difference in acougtic
impedance (density and stiffness) of the tissue interfaces. Dense tissues such as bone
produce high intensity images and are called hyper echoic and appear white. Low-density
tissues and fluid (commonly wine) produce little intengity in their Sgnds (anechoic) and
appear black. Hypoechoic dengtiesreflect cdlular fluids. Variations of shades appear
dependent on thickness of tissues examined. The key to successin small ruminant
diagnosis where hair and wool cannot aways be clipped from the patient is to reduce the
ar interface by usng large quantities of ultrasound gdl.

Ultrasound pregnancy diagnosis in sheep and goats was initidly a common procedure
done with “lay” gaff using an A-mode Doppler measuring fetd pulses or placentd fluids.
The average range of accuracy was 80-90% in sheep and goats. Thistechnique is most
accurate between 40-60 days of gestation. One of the problems with this measure of
pregnancy diagnosisisthat later in gestation this technique can become extremely
inaccurate (20-40%). Both lack of placentd fluid and fetd maturity precludesits use. The
accuracy of the A-mode transabdomind procedure in llamas and dpacasis extremey
low. Currently many veterinary dinics utilize ultrasound diagnostics for other species
(equine and smdl animd). This equipment is generdly B-mode red time ultrasound with
amost 100% accuracy. The sengtivity of the technique depends primarily on the skill of
the investigator.
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Sengtivity: number of animals diagnosed as not pregnant/ number actudly not pregnant

Specificity: number of animals diagnosed as pregnant/numbers that are pregnant

Evauation of fluids, uterine contents, pathology, embryo, fetus, and placentomes are dl-
important parameters for making the find diagnoss. Each carries its own weight and
importance. Linear-array versus sector scanning transducer probesisaso anissuein
transducer selection and use. The sector scanner has an image or beam, which is pie or
wedge shaped. These transducers are commonly employed for transabdominal scanning.
Thelinear-array scanner gives amore wide-angle view in arectangular shape. Linear-
array transducers are so much chegper than their sector scanner counter parts and are
found more commonly in veterinary dinics

Handling of animasis aso of importance while ultrasounding. The techniques described
here are dl done with the animas manually restrained in norma standing position. The

ultrasound unit should be kept “out of harms way” as animas improperly restrained can
do many thousands of dollars of damage to a unit.

Method of viewing the smal ruminant reproductive tract: transabdomind vs. transrectd.

Trang ectal imaging — restraint isimportant; standing vs. dorsal recumbency

Sheep:

Using a7.5 MHz transrectal probe the clinician can detect pregnancy in sheep at day
15 or greater of gestation.

- Using the 7.5 MHz probe feta heart beat detected at day 18-23

- Using the 5 MHz probe fetal heart beats are detected at day 28

- Usng the 7.5 MHz probe number of embryos a day 25

- Using 5 MHz probe pregnancy diagnosis at day 25

- Using the 7.5 MHz probe embryonic vesicles can be detected at day 16-17
transabdomina approach after day 35

In sheep the transrecta probeisinsarted using 60 ml of lubricating gd with 6 cc
lidocaine premix.

- 5.00r 7.5 MHz transducer guided transrectally with a PV C pipe adapter
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Goats:

- Heart beat day 23-25 with the 7.5 MHz probe

- Fetd count by day 25 with the 7.5 MHz probe

- Embryo detected at day 25 with the 5 MHz probe

- Embryonic vesicles are detected at 16-17 at 7.5 MHz

- Day 35itisbest to use the transabdomina approach

- Sector scanning transducer improves accuracy in counting feta numbers

Llamas:

- 7.5MHz linear array transducer in llamas can detect pregnancy at day 11-12;

- Embryos are very obvious by day 17-18 with the 7.5 MHz probe

- Llamaheart beat begins at day 21 with the 7.5 MHz probe

- Day 21 embryo detection with the 5.0 MHz probe

- Day 28 very obvious heart best with the 5.0 MHz probe

- Pregnancy in 98% left horn in camdids, however fluid and membranes occur in the
right horn so both horns should be scanned; early on twins may be noted. However
norma attrition occurs commonly and twinning is arare event.

- Camdid trangrectd u/stendsto be ineffective after day 75-90

Transabdomind Imaging

- 35daysand over in sheep and goats

- 24 hour fast facilitates transabdomind w/s

- After day 40 caruncles are visudized with the 5.0 MHz probe

- Day 40 and before only see fluid and embryo no caruncles

- After day 110 visudization is more difficult, fluid and fetal pogtion shift cranidly

- Fetal counts done at 60 days of gestation

- Placentomes at 35-40 days, these become “ ¢’ shaped between 40-50 days

- Fetd numbers are best assessed between 40-70 days of gestation

- Right Sdewool/hair free area dorsd to the mammary

- Caruncles, fluid levels and feti need to be evaluated to make a proper diagnosis

- Theb5.0or 3.5MHzlinear-array or a sector scanning probe are best for
transabdominal scanning

- Sector scanning probes tend to be more accurate for counting fetal numbers

- Determining the length of gestation comes with practice utilizing placetomes, fetd
gze, and placentd fluids.

- Abortions- placentomes evident upon ultrasound but they are found close together
lacking fluid volume.

In evauating pregnancy fluid only as a diagnogtic tool isamistake. Placentomes are a
minimum requirement after day 40 in the sheep and goat. L lama placentation does not
contain placentomes. Hydrometria (pseudopregnancy)/mucometriais common in
goats at the beginning and the last portions of the breeding season. Hydrometriais dso
common with out- of- season-breeding programs and when reproductive management
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drugs are used. Hydrometrias are visudized on ultrasound as alarge sacculated organ
which isfluid filled (hypoechoic) lacking placentomes and feti. Thin tissue walls separate
the uterus into compartments. These walls will undulate when bdloting. White flecks are
common in the fluid compartments.

- Linear array probe diagnosisis effective in goats from 25 to 100 days of gestation

- Sector scanner will increase the diagnogtician’s accuracy as well asimprove feta
number evauation

- Ingoats estimation of gestation stage is best done in the early stages, day 45-60 of
gedtation

Means of measuring fetd age:
- Crown rump length

- Biparietd diameter

- Chest diameter

In goats the practitioner is often asked to determine age of gestation. In Saanen and
Alpine dairy goats, the fetal length appears to correlate with age (Smith and Sherman
1994).

The length of the fetusis 40 mm at 45 days, 100 mm at 60 days and 250 mm at 90 days
of gestation. Biparietal diameter aso correates approximatdy with age in goats.
Between 40 to 100 days of gestation a close corrdation isevident. Caruncular Sze can
aso be used early on for age determination.

Camdids

- Transabdominal 5 or 3.5 MHz linear or sector scanning probe works best
- Left Sde 35-55 days of gedtation
- Right 9de 75+ days

- During late gestation alack of fluid and afetd shift cranidly alows for missed
diagnoss.
- Scan both horns

- lded camdlid program:

- Trangrectd: 28-45 days of gestation early evaluation; note to owners that
absorption/resorption is common in the first 60-90 days of gestation

- Secondary follow up transabdomind: 75+ days

- Tertiary follow up progesterone analysisif questions arise

- Determination of fetd age and a close proximity of due date: the transabdomina
assessment of the biparietd distance. The equation to determine agein criasis.

- GA=18.8+ 3.79 BPD, where GA isthe gestationa age and BPD is the biparieta
distance (Fowler 1998).
- Amnictic sac in camdlids can be visudized between days 15-21 with the 7.5 MHz

probe

- Trangrectd evauation day 15-50
- Trangrectd andyss sengtivity low after 75-90 days
- Transabdomina approach after day 40-45
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Cervids (elk, red deer, fallow deer, mule deer, antelope, reindeer and moose)

- Trangrecta day 14 uterine fluid in hornswith 7.5 MHz probe

- Day 24 fetus

- Heart beat a day 28

- Day 31-42 isthe most accurate time to ultrasound with 5.0 MHz probe
- Trangrectd generdly donein adrop floor chute

- Transabdomina done with manual restraint or sedation

- Trangrecta can be dangerousif restraint is poor

Pogtioning

Transrectd ultrasound can be most reedily utilized by first clearing or evacuating the
bowd of fecd materid. Once this has been accomplished, large volumes (60-180 ml) of
lubricating gd should be injected into the lumen of the colon. It may be helpful to add
lidocaineto the gel a 9cc/60ml lubricant. An important note is that goeats tend to be very
sengtive to the effects of lidocaine. The transducer should ether be introduced by glove-
covered hand or with the use of aP.V.C. pipe extenson. Thisis usudly done while the
femae is sanding. The important geographic dement isto first note the urinary bladder
as areference point. From here position the probe cranialy to sweep the cauda abdomen
for evaluation of pregnancy. It should be noted that many camelid owners do not favor
the placement of atransrecta probe for ultrasound diagnosis. The practitioner should
adways ask the owner firgt if they object to this gpproach. Blame may wrongly be placed
later on asto abortior/ resorption of the fetus due to this procedure.

Transabdomina ultrasound is generdly done in the standing restrained smal ruminant
from the right Sde. Generdly in most speciesthereis a hairlesswooless areajust cranid
and dorsal to the mammary gland. The area should be as clean as possible and large
amounts of ultrasounding gdl should be gpplied to both the skin and the transducer. In
sheep gd isuseful aswdl as ob lubricant, acohol, water or minerd oil. During early
pregnancy < 60 daysin most species the probe isamed at the opposite brim of the pelvis
in adoro-caudal direction (directed towards the pelvic inlet). The 5.0 MHz probe works
well during early pregnancy while the 3.5 MHz probe would be the preferred transducer
after 90 days of gestation. In camdidsthe left inguind areais scanned between days 28-
90 of pregnancy in alpacas and between 35-90 in llamas. After the ninetieth day of
pregnancy the best gpproach isto switch to the right sde or the ventrd midlinein
camdids. With sheep, goats and cervids, the right Sdeis routingly utilized to minimize
contact with the rumen and bowel contents.
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SMALL RUMINANT NUTRITION SIMPLIFIED
_Or_

A GUIDE FOR THE NUTRITIONALLY CHALLENGED
Scott R.R. Haskdll, DVM, MPVM
College of Veterinary Medicine
Universty of Minnesota
St. Paul, MN 55108

Many veterinarians as well as animd scientists learn up front that the mgjority of first
time smal ruminant owners have never owned livestock before. The owners
undergtanding of nutrition is basicaly limited to anecdota aswell as pet nutrition ingght.
The other extreme would be owners who carefully caculate the feed rations of large
sheep feeding operations and commercid dairy goat herds. The span of knowledge is
great. Many producers become enmeshed in feeding a“least cost” ration to their flock or
herd. | would like to gtart this treatise with the statement that THE CHEAPEST OR
LEAST COST RATION ISNOT NECESSARILY THE MOST EFFICIENT
RATION. With thisin place a better understanding of feed utilization needsto be
formed. Producers as well as specialists need to understand the balance between the
rumen (or compartmenta) microbes and the nutritiond capacity of the animal.

Type of Feed

- Pdles

- Hay

- Grass

- Grazing pagture
- Gran

- Cubes

- Ground feeds

- Water

Types of Feeders

- Bunk feeders

- Free choicetroughs or bins
- Key hole feeders

- Pasture

- Fores/ rough land

Other Factorsof Importance

- Feeding hierarchy/psychology

- Bunk space

- Feed utilization

- Spoilage (mold)

- Poisonous plants

- Paticle Szef feed related factors
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Feeding hierar chy isextremdy important in the nutrition of small ruminants. Socid
gructure of smal ruminantsis key to feeding these pecies successfully. It is extremdy
important to body condition score the herd on aregular basis. Wether the body condition
scoreisfrom 1-5 or 1-10, | personaly dlow the owners to make this decison. However,
it isimportant that al animas with athick coat (wool or hair) be monitored carefully. It
isvery common that many animaslow in the socid hierarchy are too thin, and body
condition score can be over looked with afull fleece.

Sub-clinical acidosis isacommon problem in the feeding of al livestock. Too “hot” of a
ration with inadequate long stem roughage is generdly to key to this problem. Many first
time smdl ruminant owners feed excessive concentrate levels to animas. Also with

socid edting schemes, one anima may gorge on dl of the concentrate. This may be due
to inadequate feed bunk space.

Treatment

- Limit or discontinue concentrate feeding

- Buffering agents may be helpful (baking soda)

- Free choice excdlent long stem hay or grass pasture
- Trandfaunation

- Probiotics

Feeding Success

- Appropriately process feed according to type and need for the given species

- Appropriate storage of feed in dry well ventilated areas

- Adequate amounts of feed available (a minimum gpproach is the 1.5% of body weight
on an asfed bass)

- Avaladleto al members of the herd or flock

- Proper bunk space requirements per anima unit

Assessment of a Successful Feeding Program:

- Annudly feed andlyss grass hay, Slage, minerd mix, supplements

- Wae andyss

- Blood minerd andyss

- Liver biopsy/andyss. maes and non-pregnant femaes over sx months of age a the
end of the winter feeding season before being placed on pasture

- Animdsof al pecies eat in awave like sructure: fird wave- dominant animas will
et the highest quality feed stuffs; second wave- the middle class group will eat most
if not al of the higher quality feedstuffs; third wave- the least aggressive group will
edt the “fines” and sem components Ieft in the feed bunk. These animaswill be the
young, old, infirm and the more timid stock. Also maes fed with femaes may keep
others away from the feed bunks.

- BCSisthe key to success to diagnosis of nutrition problems.
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- Llamaand dpacanutrition is unique in the smal ruminant patern. They maintain a
low dry matter intake of 1.8-2.0% of body weight. Their ided ration will contain 12%
protein, 55% TDN, 0.7% calcium and 0.4% phosphorus and 2 mg selenium per head
per day would be agood mix. The norm would be to feed good quality of dfafa,
dfdfalgrass hay or plain grass hay dong with a smdl amount of pelleted supplement
per day. Grass hays are deficient in Caand P so these are compensated for by the
pelleted feed. It should be noted that at least 25% CF or greater should be include to
insure norma compartment function. During the last trimester of pregnancy the
caoric dengty on an as fed basis needs to be increased.

Rumen Micr obiology

There have been well over 150 different species of microorganisms (yeaest, bacteria,
protozoa, viruses and fungi) isolated from the rumen fluid. It isimportant from the start

to understand that fiber breakdown and fermentation with subsequent absorption and
utilization of nutrients occurs only at higher pHs. Rumen acidosis will dlow this baance
to be broken and shut down will occur. Levels of microbid organisms are pH dependent
and as such population shifts are common and easy to manipulate.

Sheep Nutrition

REMEMBER: ANIMALS PERFORM TO THE LEVEL OF THE FIRST LIMITING NUTRIENT!

Sheep feeding habits:

- thesheep'smuzzleisdivided by averticd dleft

- sheep tend to be less selective feeders than other smal ruminants

- sheep utilize * sdlective consumption”. Sheep consume diets much higher in nutritive
vaue than the average of the forage provided to them. They sdect out the more
nutritional components.

- mohile upper lips and prehensle tongue

Essential Nutrients

- Water requirements- lactating ewe: 6 liters per day average; fattening lamb: 4 litersin
temperate climates

- 4-5 pounds of water are required for every pound of DM consumed; when water
intake drops, feed intake drops

- Water intake must exceed expected levels of milk production. Under temperate
conditions 3.5 pounds of water must be consumed for every pound of milk produced

- With snow, sheep do not need water when out on range; they consume snow

- Water consumption is aso directly related to the crude protein (CP) consumption.

- Waer actsto flush nitrogen from the system
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- Water sources: tanks, streams, reservoirs, succulent feeds, beware of earthen tanks,
they can bog down and trap sheep

- When formulaing minerd mix requirements, levels of minerd in the water supply
should be congdered. Many water sources contain high levels of minerds

- When grazing semiarid pastures the crude protein leves often fal below 4%

- Bdow 7% CP rumen microbid activity is depressed by lack of nitrogen. A leve of
8.5% crude protein should be considered aminimal leve to sustain normal rumen
function.

- Stage of plant growth needs to be assessed when determining CP

- Inrangdand agriculture the most important factor affecting productivity is

vegetation/plant management

Weight Gains Can be | ncreased By

- Control of pasture pests

- Lambing season manipulation to fit the productive unit

- Over sowing legumesinto natura grass lands

- Range and pagture testing and fertilization when necessary
- Gendicdly sdecting animds for pecific environments

NATURAL RESOURCE MANAGEMENT TOOLS

1.  Livestock management
- Mixtures of livestock species
- Seasond grazing
- Adequate stocking rates for the environment

2. Vegeation replacement
- Reseading
- Deferred grazing
- Want high leef to sem rétios
- Rapid recovery ability isdesrable
- High tolerance to grazing
- Ability to regenerate from seed
3. Supplementa feeding during critical periods to remove pressure from range/pasture
4.  Water development
5. Sdt/minerd digribution
6.  Plant monitoring

7. Nutritiond |aboratory assessment of native plant species
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8. il tedting to determine deficiencies/toxicities
- Nitrogen fertilization increases the yield and protein content of range and

pasture plants
- Fertilization does not improve forage digetibility

Eneray

- Inaufficent energy levels are the primary limiting factor/nutrient deficiency

- Inadequate amounts of feed

- Poor qudity feeds

- Symptoms. dow weight gains, weight loss, reproductive failure, decreased milk
production, reduced woal yield, anima mortdity and lowered immune function

- No production occurs until the maintenance reguirement has been satisfied

RULE OF THUMB: Sheep consume 2 %2 to 3% of their body weight in DM per day

Nutritional wool qudlity factors.
- Requires energy and protein for production
- Poor nutrition=poor fiber quality
- Fleecefibers break easly
- Angoragoats- fiber yidd improves as protein level increases

Hushing

- Elevaed plane of nutrition dlowing thinner ewes to increase ovulatory capacity just
prior to breeding

- Moving to lush pasture or providing ¥z pound per head per day of concentrate

- EwewithaBCS of 3.5 or higher should not be flushed; works best with BCS 2.0 to
3.0

- May increase lamb crop by 15-20% ? ?

NPN (nonprotein nitrogen)
- Urea+ keto acids from rumen flora= amino acids
- Theseamino acids + rumen flora= microbid protein

Ammonia toxicity secondary to massive urea consumption is common

- Lipidlayer of the rumen layer is permesble to anmonia

- Rumen has a poor buffering ahility to buffer anmonia

- Ammonialeves may overwhem the liver' s dbility to convert it to urea=toxicity

- Problemswith ureafeeding: lack of adaptation, fasting prior to feeding, feeding urea
in diets of poor quality roughages, low water intake, improper formulation of ration

Treatment: Indill 5-40 liters of cold water to rumen before saizures occur; cold water
lowers ureolyss
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FEEDING PREGNANT EWES:

Management of the pregnant ewe s critica to the reproductive and economic success of
the sheep producer. It has been estimated that 60-80% of sheep production cost isin the
feeding program. It should be noted when evauating aration that BCS must be practiced.

Fetal Development

Substantia increasein the requirements of the pregnant and lactating ewe over the
dry unbred animd

1.5to 2.0 times greater dietary requirements for the pregnant (third trimester) ewe for
crude protein (CP), digestible energy (DE), calcium (Ca) and phosphorus (P)

The transition ewe is an important aspect of the sheep producers feeding program

Trangtion Ewe Program

Maximize dry matter intake

Minimize the animas ahility to create a negative protein and energy imbaance
Insure adequate levels of calcium and the maintenance of a proper Ca: Pratio
Adequate nutritiona stimulation of rumen papillae

Maximize immune system hedlth and function

Decrease metabolic disease

Increase lamb viability, 60% of fetd growth occursin the last month of pregnancy
Acdimate the rumen microbe dowly to prevent the potentia for acidoss and the
animas going off feed

Maternd protein deficiency is more important than energy deficiency

NRC recommends 11.3% CP however 15-16% isredly required on an asfed basis,
thisis especidly important after day 130.

Soybean meal and blood meal prepartum is a good source of protein above the
requirements necessary to meet microbia feed requirements

Bypass proteins can be hel pful

Increasing the dry matter consumption is critica in atime period when the abdomina
distension of the uterus will preclude adequate fill. Therefore the qudity of thefeed is
extremedy important to the success of the program.
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Common Trangtion Ewe Problems

Hepatic lipidoss
Metabolic ketosis
Milk fever
Hypomagnesaemialgrass tetany
Trace minerd levels are decreased in the dam from the fetus. Fetd hepatic micro and
macronutrient levels are devel oped by in utero absorption of minerds and the
absorption of high concentrated Colostrum
Vitamins A and E aswell as other fat soluble vitamins do not cross the placenta,
the total fetd absorptive source isthe Colostrum

FLOCK BASED DIAGNOSTIC MONITORING

It isimportant when evauating individual animals nutrient status that a flock “ mean”
and “median” level be arrived at for the population assessed. Thisisthe process of
developing aflock normd.

Cogt benefit

Pooling of samples where ever possble

Hepatic biopsies

Blood samples- not as exact as hepatic sampling; collect from animas over 6 months
of age. Mogt labs do not have normas set for younger animals. Whole blood for
selenium and plasmafor copper and zinc

Feed samples

Water samples

Draw samples from dl representative groups. age, sex, feed type, transtiond,
physologic state and disease categories. This does not alow for an eva uation of
population variance, however it does give us an idea of normas for the herd or flock

Parameters Which Need Assessing from the Herd

Body condition scores (BCS)

Energy baance

Liver function

Kidney function

Micronutrients

Macronutrients

Protein status- measured by blood urea nitrogen (BUN), totd protein, abumin and
muscle enzyme activity.
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These will dl give an understanding of protein status and metabolism in the body.

- Vitamins

- NEFA assessments- reflect an increase of liver and lipid metabolism. This can lead to
hepatic lipidosis with secondary ketoss. NEFA's are a very sensitive measure of
energy baance.

- Serum samples are best assessed when the animas are in aphysiologically chalenged
state

ARTIFICIAL REARING OF LAMBS

- Reasons multiple births, bummer lambs, intensve management
- Colostrum: laxative, protective, nutritive

- Cow Colostrum can be used, make sure it is from the first two milkings, double the
volume you would normaly feed of ewes milk, freeze in 4-6 ounce servings, do not
microwave to thaw it will denature proteins

- Recommend 3-4 feedings of 4 to 6 ounces each at 2-4 hour intervals

- Fead lamb standing, this conditions them to “milk bar” feeding

- Milk replacer &fter the colostrum feeding

- Higher qudity lamb milk is worth the money= you get what you pay for

- Sanitation needsto be gtrict; clean al feeders daily with bleach; disassemble feeder
tubes, clean and air dry

- Feed milk replacer at atemperature below 40 degrees F. This limits consumption,
teaches more frequent nursing and reduces digestive problems

- Wean a 4-5weeks of age; feed solid feed initidly with milk replacer
- Abrupt weaning is preferred over graduad weaning; gradud weaning stimulates bloat

- For thefirst 2 weeks after weaning the diet should contain a minimum of 24% crude
protein

LLAMA NUTRITION

It isimportant to remember that the camdid has a omach divided into three
compartments and is not technicaly aruminant. These compartments are referred to as
thefirst (C1), second (C2) and third compartment (C3). C1 and C2 are the compartments
comparable to the rumen with approximately 90% of the totd volume. These like the
rumen are located on the animas left Sde in the paralumbar fossa.

- Cland C2 arelined with both gtratified squamous cells as well as glandular mucous
Secretion cdls

- Theglandular cdls may secrete bicarbonate to buffer the fluids found in the
compartments
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Célls of the C1 and C2 absorb VFA and digest from both sdivary breskdown as well
asmicrobid fermentation

Saccules occur in the firgt two compartments to increase fermentative capacity

C1 contractions average 4-6 per minute in the normaly fermenting animd, but can
increasein animals recently post-pyrandial. These contractions progress from caudal
to dorsal. They are much weeker in intengty than those of the cow.

C3 represents 10% of the gastric volume or ability

With C3, the distal 20% is glandular and acts as the abomasum does in ruminants,
80% is non-glandular

Camédlids do not have a gd| bladder, bile flows on a continuous basis
Camdids have aspird colon which commonly impects; colic is common in camelid

Camdids can more readily utilize poor qudity feeds due to a dowed nutrient trangt
time alowing for better breakdown and absorption

Camdlids are 10-25% more efficient in the digestion of feed stuffs over sheep and
goats

Camdlids are both grazers and browsers; [lamas are primarily browsers while dpacas
are primaxily grazers

Nutrient requirements. CP 8-10%, CF 25%, TDN 55%
Cacium 0.6-0.8% and 0.3-0.5% phosphorous
Lactating and growing animals require an increase in protein to 12-14%

Alterations of the diet should be made during the winter, for pack animals and those
animaswhich are used asjogging partners

Supplementing for energy should be done dowly; fat can be increased; in the
Midwest where corn is readily available. Up to 20% of the total dry matter content
can be corn. Camelids are not as susceptible to grain overload as other animals are.

Minera needs are met with amultitude of commercidly available camelid
supplements; these contain needed micro mineras. Feed asto labeled indtructions

With sdenium deficient areas supplementation is necessary. It should be emphasized
that a presumptive diagnosis needs to be made. Supplements should contain 90 ppm
Se or as a added supplement 1-3 mg/100 pounds of body weight on adaily basis

Zinc deficiencies are common in animas fed high levels of cacium such as free
choice dfadfahay

During the lagt trimester Ilamas should be BCS weekly and may require grain at 1-2
pounds per head per day

Llamas gain 45-60 pounds during pregnancy/ dpacas gain 20-30 pounds

Lactation requirements may increase by 50% over maintenance; TDN at 60-65% and
CPat 12-14%
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Diets severdly redtricted in energy and protein can lead to ketos's, hepatic lipidogs,
poor quality Colostrum

Males should be kept at a BCS of 5-6/10 hest stressed animals require more minerd
and energy to maintain thermoregulation

Example:
Johnsonm Camdid Supplement Formula

Dry molasses 50 pounds

Bone med or Dicdcium Phosphate 25 pounds

Monosodium Phosphate 25 pounds (if dfadfais fed replaces bone med)
Trace minerd sdt with sdenium 50 pounds

Zin Pro 100 10 pounds (Zin Pro Corp Edina, MN 55439-2441)

Fed on a 1.0 oz/animd/day bass

LLAMA NUTRITION PROBLEM ISSUES

Feeding Crias

Criaswill gain 1 pound during the first 2-4 days of life

Crias average Y2to 1 pound of gain per day

Minimize contact with the cria as much as possible. Imprinting is a common sequella
and as such can lead to Berserk Llama Syndrome

Crias consume 10% of their body weight per day in 6-10 feedings, shegp’'smilk is
best (dilute by 25%) followed by goats milk if shesp milk isnot available

Lambs milk replacer is the best replacer (though a much poorer selection than whole
milk). The replacer should be diluted by 25%.

Heat Stress

Very important in hot humid dimates

Avoid obesity

Avoid the over consumption of protein

Poor qudity roughage gives off more heat during digestion
Panting increases energy requirements

Slowed gut movement of ingesta, colic is more common

Sdenium Deficiency

Sdenium is absorbed with less efficiency than in other smdl ruminants

C 1 microflora convert the absorptive capacity of selenium diminishing its ability for
assmilation

Vitamin A and E enhance uptake of sdlenium

Vitamin C, cacium, Sulfur, Cu and arsenic diminish selenium absorption

Rain, pasture irrigation and acidic soils can decrease selenium levels

Legumes are higher than grasses in seleniuny concentrates are the lowest
Processing of feeds can decrease the leve of sdenium in afeed
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Best way to evauate sdenium isto have the diet anadlyzed by a commercid nutrient
andysis laboratory; whole blood can dso be used to evduate the levelsand is
resistant to short term discrepancies (serum is not a good test) collect in lavender or
green top tubes

Diet levels should be around 1 to 1.5 ppm over this can be atoxic leve

SAt blocks for sheep, injectable Vit E/Se, minerd supplementation diets
Symptoms: colic, muscle weakness, lameness, arched back abortiong/dtillbirth,
infertility, poor growth of crias

Maost commonly seen in young rgpid growing animals

Zinc Deficiency — Very Common

Zinc is better absorbed from legumes than grasses or grains

Zinc absorption is inhibited by cacium, Fe, cadmium, oxalaes, organophosphates
Vit C, lactose and citrate enhance absorption

Skin lesons are the most common sequelato zinc deficiency

Symptoms: skin crusting and scaling, poor qudity fiber, infertility, decreased food
intake, hoof abnormadlities, poor immune function

Skin lesonsinclude: dopecia, papules, plagques, thickened scading-ventra abdomen,
escutcheon, bridge of nose, inguina region, inner thighs, parakeratosis on biopsy,
inflammatory highlights, usudly in animas older than 1 %2 years of age

Trestment: 1 gram of zinc sulfate daily; if severe and non responsive 2-4 gm of zinc
methionine daily; inform owner that it may take 2-4 months for success; decrease the
cdcum leved in diet if the nutritional evauetion ishigh

Diagnogis. biopsies, plasma zinc concentration, scrapping, impression smears, fungd
and bacterid culture

RBC's have a high zinc concentrations

GOAT NUTRITION

The number one nutrition problem in smal ruminantsin the world today is Sarvation.
Though thisis problematic in many aress of the world, it dso can be common in the
USA, Canada, and other “developed” nations. Nutrient understanding is key to a hedlthy
nutrition program.

Goat Feeding Habits

Mobile upper lips and prehensile tongue

Browse and short forage feeders; normally browse contributes 50% of the diet
Energetic feeders, randomly consume feed suffsin ahighly inquistive manner
Rdish aromatic herbsin areas of sparse feed supply

Tend to wander and graze widely

Meticulous feeders

Retain feed for shorter time frames (22.0 hours/ sheep 32.7 hours)

RULE OF THUMB: Goatsconsumefrom 5%2to 10% of their body weight in DM
per day
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Feeding Characterigtics

Water consumption: goats drink 3-5 times per day

Goat water consumption depends on ambient temperature; 0 degrees C= 2.3 liters per
day; 35 degrees C = 6.6 liters; 40 degrees C = 4.0 liters per day consumed. At forty
degreesthere is afailure of the heet regulatory mechanism.

Water consumption increases with salt intake in the diet

Goats should be provided with a clean water source at dl times; they will not drink
readily from foul or polluted water sources

Unpdatable or extremely cold water sources can aso precipitate urolithiass
secondary to poor water consumption

Goats can go for 3-4 days without water due to rumen water contents

Utilize BCS to evauate a herds nutrition program initidly

With chronic low BCSin animals on an excdllent diet the animals should be checked
for: dental/oral disease, parasites, chronic wasting diseases (Johne' s disease, CLA,
CAE), blindness, foot and leg problems, low level acidoss

Goats ruminate 8 hours a day

Dry matter intake is the primary nutrient limitation in goats, this can be adecisve
factor in nutrient absorption

Monitor Slage if fed, goats are extremdy susceptible to ligteria

Molasses improves paatability of processed feeds. Feeding over 5% molasses can
adversdly affect rumen function leading to low leve acidosis.

Over feeding of grain by ownersis the number one cause of clinical acidoss

When the doeis dried off, feeding of woody browse can be of importance to restore
rumen capacity. Goats as browsers have an extreme change in rumen function with
fine particle, high energy rations. Rumen tone islost and there is a marked decrease
in rumen contractions

Goats will refuse dusty or moldy hay

Dry matter intake of hay can be increased with the addition of supplementa green
forage daily; goats will waste up to 40-50% of hay fed in a manger; most producers
try to have a 20% waste loss

Hay intake as arough estimate is 2.5 pound of hay per 100 pounds of body weight as
arough rule of thumb; maximum DM intake is 5 to 6 kg/100 kg of body weight
During lactation goats fed high quaity dfadfahay plus concentrates will consume 2.8
to 4.2 Kg DM/ 100 kg body weight. This range will depend on the stage of lactation
(DIM)

Lactational consumption may reach 3.5% of the live body weight

Early lactation feeding: free choice hay plus one pound of concentrate (14-18%
protein, 75% TDN, low dry matter) for each 2 pounds of milk produced daily;
the feeding of concentratesis dependent on milk production
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Dry Matter Intake (Adapted from Smith and Sherman, 1994)

Animal Weight
50 kg 60 kg 70kg
Maintenance 120 133 147
Last mqnth of 1.09 121 123
gestation

Gedtationd dry matter consumption is depressed

DM consumption ranges from 2.2 to 2.8 kg/100 kg of live body weight during the last
trimester of pregnancy

Hay intake ranges from 1.5 to 2.5 kg/100 kg of body weight during the pregnant dry
period or trangtion doe period.

When feeding dfafa hay and concentrates a2:1 H:C ratio isagood rule of thumb

When feeding poorer quality hay a1:1 or 1:2 ratio can be utilized. It should be noted
that as the % of concentratesin alactationa diet increase, the % butterfat decreases

Early lactation does require 17-18% crude protein
Midlactation does require 13-16% crude protein
Zero-grazing ver sus grazing programs need to be consdered in formulating a diet.

Pdatability is of extreme importance to goats. Coarse textured feeds are preferred
over findy milled feeds. Smell and taste are dso key issues. Dusty or moldy hays are
not well tolerated.

When purchasing hay it should be green not yelow or brown. Bresk open abae and
determine its dust and mold content. Smell the hay for freshness. Look for toxic
plants or trash in the hay. Forage testing on aregular basis should be recommended
whereit is economicaly feasble. The stage of maturity is paramount in the selection
of hay. If the hay has too much stem the animas will waste alarge proportion of the
feed.

Stored brownish hays have a decreased vitamin A, D and E level. This should be
consdered when determining the mineral mix or supplement feeds.

Angora goats have a decidedly higher protein and energy requirement. Critica time
periods are: early sock growth, reproduction, mid through late gestation and during
lactation.
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Problems Associated with a Poor Nutrition Program

- Ketoss (pregnancy toxemia)

- Parturient Paresis (milk fever)
- Acddogg/indigestion

- Enterotoxemia

- Abortion

- Diarrhealcondtipation

- Savaion

- Lameness

- Wesk kids & ddivery

- Poor cologtrd quadity/quantity
- Uralithiags (see below)

- Posthitis (pizzle rot): excess protein fed to males
- Arthritis hypercacemic diets
- Vitamin/minerd imbaance

UROLITHIASS

Uradlithiasis is a common problem in sheep and goat medicine. Urethera obstruction due
to stone formation is common in both males as well as females, however casirated males
pose the greatest risk. Nutrition plays the biggest part in urolithiass. Thisis a substantiad
problem in “pet” food anima medicine (hobby farm animals); requires a more long-term
approach to the control of this disease. In production anima medicine the treatment
protocol isfor sdvage not long term survival.

Urinary stone formation

The composition of urolithsin sheep and goatsiis primarily dependent on the feeds and
s0il conditions within a specific geophysicd location. Researchers a the University of
Minnesota College of Veterinary Medicine have done studies on goat uroliths and found
them to be of two common types: calcium gpatite and phosphatic caculi. The phosphatic
caculi can be further broken down to calcium hydrogen phosphate dihydrate and
magnes um ammonium phosphate. Silicate and calcium carbonate uroliths can aso be
Seen, though less commonly.
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Phosphatic Uroaliths

Low roughage

High concentrate

Low Ca Pratio; high phosphoruslevelsin grains

Increased magnesum

Alkdine urine

Decreased sdivaformation due to high levels of phosphorus. Normaly phosphorusis
excreted viafeces in smdl ruminants, but the lowered sdlivalevels dlow the
concentration of phosphorusin the urine

Severd breeds of sheep are predisposed: Texel and Scottish Blackface

Pygmy goats are much more predisposed to the disease

Disease Diagnosis

Early sgns. hematuria, dysuria, tal flagging, vocdization, depresson, off feed, colic,
chewing at tail head, urine dribbling

Late Sgns. recumbency, depression, change in appetite, prepucid swdling, severe
straining, severe vocdization, abdomind distenson, increased TPR

Tachycardia, tachypnea and increased or decreased core body temperature
Ultrasound revels a distended bladder with or without stones

Increased BUN, creatining, AST, CPK, hyponatremia and hypochloremia
Ultrasound of the penis revels a distended urethra; stones lodge most commonly a
the urethra process. Many times just amputating this process will help aleviate many
of the symptoms. Another common site for blockage isthe dista sgmoid flexure

Prevention

Pet sheep and goats should be castrated at an older age (6- 12 months)

Increase water consumption through the use of salt, more water sources

Acidify urine with ammonium chloride a arate of 0.5 to 1% of the tota ration

Do not feed equine diet mixesto sheep and goats. These dietsare higher in
phosphorus and add the problem. Thisis commonly seen with back yard hobbyists
Show animds and feedlot animas fed high levels of grain should have sdt mixed in
at 2-5% to increase water consumption and there by flush the system
CaP2lor251

Grasshay islower in Caand higher in P

Cdculi in younger goats on milk replacer: chegper milk replacershaveal:1 Ca P
ration and will require Ca supplementation

258



Treatment

5%

Reeducate owner to improved dietary program

Prognosis poor to grave

Owner should be educated to the high incidence of recurrence

Firgt gpproach remove/amputate urethral process- temporary approach, recurrence is
likely; to extrude penisthe animd is usudly placed in a gtting position on its rump.
10-15 mg of Diazepam isgiven IV, the penisis extended with a gauze sponge;
proprynylpromazine at 1.0 mg/kg IM can dso be used

Tranquilizers and antispasmodics can be used: acepromazine a 0.1 mg/kg 1V,
diazepam at .5 mg/kg IV, aminopromazine a 2.0 mg/kg IM

Perined urethrostomy- salvage procedure of feeder animals, poor prognosis for pet
animds

Urethrd trandocation

Ischid urethrostomy- exteriorize the urethra a alarger diameter

Permanent cystotomy

CERVIDAE NUTRITION:

Deer and ek nutrition is very Smilar to sheep nutrition. The importance of feeding varies
with the productive cycle of cervidae. However, deer and ek appetites fluctuate
seasonaly. Understanding the annual appetite cycle is extremely important in nutritiond
management of the herd.

Fetd growth and lactation can increase maintenance nutrient requirements by 70%
for energy and 85% for protein during the last trimester of pregnancy and a 45%
greater energy and 75% protein requirement during lactation

Elk and deer give birth from late May to July; they consume less feed during the
winter months and time their increase in nutrients to corrdate with the grazing of
forage pastures

Seasond growth and reproduction of cervidae requires changing nutritiona programs
Stags need maximum nutrients in the winter; stags having lost condition in their rut
gain increase in body condition and appetite in the spring and summer

Hinds need maximum nutrition in the summer

Hinds nutritiona demands are grestest in the spring and summer. During the fall
breeding season they must regain condition. Though the hind has a decreased gppetite
in the winter, it isimperative that they do not loose condition

For cavesthefirst winter, the seasond depression isless than for adult deer; growth
becomes limited with rapid weight gains in the spring and summer.

With calvesit isimportant that dry matter consumption be monitored so that during
winter feeding the animals can eat enough to maintain their weight.

Winter is the period where higher energy feed stuffs need to be supplemented
Concentrate or pelleted supplements should be fed but not to exceed 50% of the
ration
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Feeding Ratios

Weanlings and stags. hay 6: corn 3: supplement 1
Pregnant females: hay 8: Corn 1.5: supplement 0.5

Mogt feeding programs emphasi ze the feeding of good legume hay or pasture with
grain (oats, corn, barley, or amix) as a supplemental energy source

Grass hay feeding programs require additiond protein, minerals and vitamins, pellet
supplements supply this

Example:
Jordan Deer Pellet Formulation
Ingredients Per cent of Diet (%)
Ground Alfalfa 31
Soybean Meal 31
Corn 30
Molasses 4
Limestone 1
Dicalcium phosphate 2
Trace Mineral Sdt 1
(with selenium and copper)

TOTAL 100%

Fdl feeding of fawns and calvesisimperative to prepare them for the winter-feeding
pattern. Needed body weights and gain are important early on

Flushing hindsin September increases the ovulationrate

Summer pastures should contain grasses as well as legumes

Deer and ek rardly bloat!

Growth Reguirements

Red deer require 4.0 Mcals of ME/Ib of gain

Thiswould be the equivaent of 4.9 Mcds of DE or 2.5 pounds of TDN

On agrain supplemert basis this would require 3.1 pounds of corn per pound of
weight gain

L actation Requirements

Red deer require 9.43 Mcas ME/day
Thiswould equal 11.5 Mcals DE or 5.75 Ibs TDN
7.19 Ibs of corn or 10.8 Ibs of 53% TDN hay
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Maintenance Requirements

Mature hind will consume 4.5 to 6 pounds of dry matter per day in the winter.
Thisdiet should consst of agood qudity forage fed free choice plus 2 to 3 pounds of
concentrate

Stags and caves should be fed aration higher in concentrates since they have a
margind dry maiter intake during this period

The best way of ng a nutrition management program is by regular live weight
monitoring; setting target weights dlows program eva uation; target weights should
be set on conditions particular to agiven farm

Generd purpose minera and trace e ement supplement should be available a all
times

Stags lose weight during the breeding period; dominant stags in multiple Sre herds
will loose more weight than subordinate stags

Stag weight lossis directly related to the amount of energy required for sexua and
antagonistic behavior

Stag weight lossis inversdly rdated to the amount of feeding done by stags
BCSon aregular basis
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Neonate: Lessthan Three Weeks of Age

- Camélid problems are far more commonly related to the foa than the bovine or other
amd| ruminants

Problems Encounter ed

- Falure of passve trandfer (FPT) of immunoglobulins

- Premature delivery (floppy ears, perastent hoof coverings), hypoglycemic, bradypnea

- Reddivery bacterid infections

- Hypoxia

- Hypothermia

- Growth retardation

- Severe maernd illness

- Cologrd loss through premature development of the mammary or precocious
lactation

- Prolonged gestation event

- Premature placental separation

- Agdaia

- Induced parturition

- Cesarean section

- Pogtpartum: failure to stand, angular limb deformities
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Aspiration distress
Meconium impaction
Choand atresa
Wry face/parrot jaw

Cria ConcernsWithin the First 24 Hours

Passage of meconium: may require enema, digita palpation

Urination: has the owner seen urine flow

Oral/nasal/respiratory complications sedate with IV butorphanol at 0.05 mg/kg,
manua examination

Contracted tendons: [lama dose of ketamine/xylazing/butorphanol IM: splint legs, hot
packs prior to splinting

Perdagtent urachus. cauterize with slver nitrate sticks, Naxce for 5 days

Floppy or limp ears. frost bite, cartilage; tape ears erect

Blind with FPT: 250mg thiamine; dexamethasone at .05 mg/kg one time; check for
cataracts

Persigtent intention tremor related to dystocia/anoxia; cbe and panel need to be run to
rule out hypoglycemia, giveit time

Umbilica hernia- alow adaptation to dam before consider surgery; if samdler give
themtime

Concerns Post 24 Hour s

FPT see elsewhere

Diarrhea- isthe criadill gaining

- Heavy milking dam

- Coliforms, sdmondlla, cryptosporidia, rotavirus

- Supportive care, fluids, assess acid/base, kaolin products

Neonatd diseases are many times multisystemic in nature

Crias with acute metabolic disease commonly have secondary bacterid involvement

Immediate Care

Shock

Hypothermia (temp < 90 degrees F)
Hyperthermia of dam: factor in humidity
Respiratory distress

Hypotension

Cyanosis

Blood loss

Blunt traumato skull

Successin surviva of the neonata compromised patient is dependent on prepartum care
and feeding of the dam, BCS (1-5), capable diagnostics and acute care.
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Physica Examination of the compromised neonate

Assessment of the dam should be the first phase
Assessment of the neonate

Systems approach to evaluating the neonate (norma temperature is 99-101 for cria)

Behaviord sgns- dumping, inactive, weak, recumbent, deepiness

Neurologic exam mog crias will stand within 30 minutes post ddlivery and walk

within one hour; droopy earsare a sign of prematurity

Ophthamic exam: can the cria see, cataracts, hyphemia

Cardiovascular- murmurs are common and generdly of little sgnificance in the new

born 60-90 beats per minute

Respl ratory- normal 20-40 bresths per minute
Open mouthed breathing, dilated nares, gulping air, cyanosis

- Criashave aspecid membrane that covers the face of the newborn (epiderma
membrane), suffocation can occur

- Agpirdion of fetd fluids

- Pneumonia

- Mechanica blockage/ choana atresa- mouth breathing (atypical for the camelid),
severe dyspnea when nursng

Abdomen colic, digenson, gaunt

- Astult, percuss

- Ultrasound, radiology

Umbilicus

- Common problem

- Commonin the first two weeks
- Abscess
- Patent urachus

- Omphditisomphaophlebitis

- Septicemia

- Hemnia

- Ultrasound evauation of the umbilicus

Urogenitd: ability to urinate, color of urine; dip Sck exam

Hematol ogic database

- CBC

- Serum chemigry

- Blood cultures (aerobic and anaerobic): septicemiais common; in referral casesto
the VTH these are done even if chemotherapeutic agents have aready been
utilized
- Gram negative and mixed bag infections are most common
- Arterid blood gas andysis can help rule out cardiopulmonary dysfunction;

acid base function is easly estimated here; best drawn from the medid
saphenous vein
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Important Criteria

Alpaca breeding age 15- 18 months > 90 pounds
LIama breeding age 15- 18 months > 200 pounds
Gedtation is 335 to 355 days

Average is 342 days

All premature camelids should be considered neonatal emergenciest!!!!i

Feeding Llamas for Adeguate Cria Development

Pregnancy Diet: Last trimester of pregnancy to 3-4 months of lactation

Llama 14% crude protein and 65% TDN
Alpaca 16% crude protein and 70% TDN
Maintenance through mid gestation diet (through 8-9 months of gestation):

Llama 12% crude protein and 55% TDN
Alpaca 14% crude protein and 60% TDN

Fed 1.5% of body weight daily

Dydocia

Uterinetorson

Weighing the criais extremdy important to monitor development

Llama> 20 pounds will expect 0.5 to 1.0 pound/ day weight gain

Alpaca> 12 pounds will expect 0.25-0.5 pound/day weight gain

Llamas less than 16 pounds of weight at birth and alpacas |ess than 10 pounds should
be considered premature and treated as critical

Condtipation: check for aresaani

1gG levels

Best-evauated > 15 hours post ddlivery

- Measurement of TSS (tota serum solids with refractometer isagood initial test
for the practitioner in the fied. It isfairly non-specific
- TSSof <45 g/ isevidence of FPT, 5-6 some transfer, > 6 adequate

- Cbc- measure plasmafibrinogen and total white count is a second method

- Totd globulin levels a acommercid laboratory

- Llamaspedific radid immunoglobulin assay

Failure of Passive Transfer (reflect most current laboratory levels)

Inadequate < 400 mg/d
Suspect 400-800 mg/dl
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- Adeguate > 800 mg/dl
Inadequate 1 gG

- <24 hours dternate Colostrum source

- Hadtofind

- Begif fromthefam

- Goat or sheep Colostrum second best source, cow would be my third choice dthough
much eader to obtain

- John€ sdiseaseis of concern

- Ord plasma (last resort)

- Requires 10% of the body weight fed over 24 hours (divided into 5-7 feedings)

- >24 hourstransfusion

- IV intojugular or cephdic vein or intra peritoneal

- Triplethe dose of plasmain the IP route

- 25 ml/pound of body weight (most practitioners give 1 U of Ilama plasma 350 ml)

- Remeasure IgG in 12-24 hours, increase of 1gG or 150-700 mg/dl are common with
one treatments

- Whole blood transfusions (if plaamais not avallable)
- >B00 ml in acid-citrate-dextrose administered over 2 hours

Milk Replacer

- 6-8 ounces of goat milk replacer (land of lakes is best) plus 2- 3 ounces of live culture
- Yogurt or goats milk plus yogurt
- Make sure the milk replacer does not contain antibiotics, scours result

Lactational Problems

Mother

- Maditis

- Maetritis

- Agdatia

- Keoss

- Udder edema
- Behaviord

Cria

- Premature

- Hypothemia

- Deveopmentd defects
- Cleft pdate

- Choand aresa

Behaviord Problems
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“WALL BABY” — undble to discern mother from physica environment
- “DUMMIES’- neonata maadjustment syndrome; may be due to hypoxia
- Can respond positively within 4-7 days with supportive care

Camelid Diseases

Infectious Disease

- Bacteremia gram negative and mixed bag

- Clogridid entertoxemia (C. perfringenstype A and C)
Trestment: supportive care, penicillin, antitoxin, nutritiona support

Hypoxemia/lschemia
- Addossimpairs cdlular function
- Asphyxiaisacommon sequella
- Mechanicd, cardiopulmonary disease, premature delivery, dystocia, umbilical
cord occlusion
Trestment: supportive care, blood gas monitoring, oxygen therapy

- Unknown breeding dates

- Hypothermic

- Acidatic

- Hypoglycemic

- Hypoxic

Treatment: Temperature stabilization, correct acid/base imbaance, correct
hypoglycemia, oxygen therapy if indicated

With dl treetmentsin camelids the cria and dam should not be separated. It may dso be
indicated to bring in yet another herd mate to prevent stress to the dam. Third
compartment ulcers are a common sequellato separation anxiety in the llama

- Crid s separated from their dam or other [lamas can be quite aggressive to humans
later oninlife

- Whilein house or in the fidd avoid bottle-feeding as this dlows human bonding

- Orogadtric tube feeding

- Feed smdl amounts every 1-2 hoursif indicated

- It should be noted that as the criaiis supplement fed the dam will diminish milk
production

- Sdlion catheters at 18-22 French are about the right size for smdler crias

- 24-30 French tubes should be used for larger sized cria's < 40 pounds

Hypoxemiais common: 100%-humidified oxygen should be used intranasdl; 5 L/minute
isthe most common garting rete; this is adjusted according to the pO2
- Oxygen tenson should be a 80 mm Hg
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Catheter Placement

- 16 or 18 gauge catheter in jugular or cephdic ven.
- Jugular vein a the C4 or C6 leve
- My favorite choice of fluidsis 2.5% dextrose in sdine.

SUPPORTIVE CARE IN THE NEWBORN CRIA

Fluid Care and Maintenance

- Replacement fluid deficit in liters = % dehydration x weight in kg

Maintenance 4-6 mi/kg/hr

Bicarb deficit (mEQg)= 0.6 x BW (kg) x base deficit (mEQ)

Usudly only treated with diarrhea or if severe, mild acidogs many times rectifies
with rehydration

Hypoglycemia most common neonate disease

Nutritional Support

- Totube or bottle-feed
- Paenterd nutrition: chronic diarrhea, third compartment ulcers, post surgery
- Monitor blood and urine glucose

Respiratory Support

- Arterid blood gas taken from medid saphenous artery
- Thoracic radiographs may be indicated with compromised patients

Therma Support

- Adult cameids do not lick or groom their young post ddlivery
- Cridsunlike fods maintain erna recumbency at al costs
- Heating lamps and blankets work well, commercid |lama coats are available

Chemotherapy:
- Antibiotic use should reflect culture

- A goodinitid choicein the criais Naxce
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GLOSSARY OF DISEASES

Akabane
Higory: Exotic to the U.S. Arthropod borne virus
Sons Stillborn or die shortly after birth. Birth defects may include

microencephay, hydrocephaus, and arthrogryposis.
Diagnoss Clinical presentation, virusisolation from placenta

Anaplasmosis, Babesiosis, Eper ythr ozoonosis

Sgns Anemia, weskness, jaundice

Diagnoss | dentification of organiam in blood smears
Tregtment: Asindicated for the specific parasite

Anthrax

Badillus Anthracis

Sons Recumbency, moribund, hypersalivation, sudden degth

Diagnoss Signs, blood does not coagulate, carcass hemorrhages

Trestment: Do not do post mortem exam, REPORTABLE, ZOONOTIC, vaccinate
in endemic aress

Bloat

Higory: Many possible etiologies, predispositions: may be associated with high
grain diets, leguminous diets and lush pastures, Free Gas and Frothy bloat

Sgns Coalic, kick a sde, abdomind distention, dyspnea

Trestment: Pass somach tube, administer minerd oil, treat frothy bloat with
poloxaene, trocarize critica animds,
Prevention: Management changes, rumensin

Blue-Tonqgue Disease Virus

Higory: Arthropod (Culicoides) borne disease
Sgns Facial edema, depression, loss of appetite, pyrexia, hyperemiaof ora

mucosa, ord mucosal ulceration and necrosis, coronitis, abortions
Diagnoss Paired seraftiters, virusisolaion, post-mortem exam
Trestment: Supportive care, avoid sunlight, quarantine, REPORTABLE
Differentids ~ Foot and mouth disease, goat pox, Orf, photosengvitity

Border Disease
BVD-like Abortion

Hidory: May be associated with bovine virus diarrhea. Infection in uterus remains
for life
Sgns Ataxic hairy shaker lambs, weak born offspring, failure to thrive, dtered

conformation, abortion at any stage of gestation may occur,
Diagnoss Pinpoint foci of necrosisin cotyledons, paired serum titers,

270



Brucelosis

Brucdlamdlitengs

Brucdla abortis

Higtory: ZOONOTIC AND REPORTABLE

Sgns Mid to late gestation abortions

Diagnoss Culture from placenta, fetus, or vagind discharge.

Trestment/Control: Test and daughter. Vaccination in endemic aress.

Campylobacterioss

Campylobacter Fetus ss Fetus, Campylobacter Jguni (vibross)

Sgns Abortion, 30% of fetuses have liver necros's, endematous placenta
Diagnoss |solation of organism

Trestment: Tetracycline, vaccination

Caprine Arthritis Encephalitis (CAE)

Hidory: Neurologicd form in kids 2-6 months of age, arthritis and CNS
form in adults

Sgns Wesakness, encephdlitis, arthritis, depression, head tilt, blindness,

Diagnoss Serology, clinica sgns, joint tap, post mortem exam yields

emaciaion, enlarged bursae and tendons, hyperplastic synovia
membranes, CNS lesions include cloudiness of meninges, and
brownish discoloration of the white matter

Trestment/Control: No trestments are available

Differentids: Y oung—enzootic ataxia, spind abscess, trauma, migrating
parasites, muscular dystrophy, tick paralys's, organophosphate
toxicity, scrapie, ligeria Adults—traumatic arthritis, mycoplasma,
chlamydia bacteria polyarthritis, nutritiona

Capripox

Higory: Skin lesons and scabs, virus resists dessication

Sgns Rhinitis, conjuctivitis, pyrexia, humped, anorexia, cutaneous macules and
pustules on lips, nares, ears, high morbidity and mortdity, benign formin
USA

Differentids  Orf

Control: Management, vaccinationr—MLV

Caseous L ymphadenitis

Corynebacterium Pseudotuberculosis

Higory: ZOONOTIC Number one sheep and goat disease, most common 3-7
years of age

Sgns Lymphadenopathy, may see rupture of lymph node—green / yellow pus,

chronic pneumonia, dyspnea, exercise intolerance, weight 10ss,

Diagnoss Higtory of CLA inthe herd, dinical Sgns, culture of sample obtained from
lymph node, gram stain, blood test—UC Davis

Tregtment: |solate affected individuds, surgicd drainage of lesion or surgica removd
of lymphnode, antibiotic selection—penicillin, tetracycline, erythromycin
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+ rifampin, inject abcess with forma dehyde (questionable withdrawal
period, therefore not recommended in food animals)

Chlamydiosis

Chlaymdia Psitteci

Hidory: ZOONOTIC, REPORTABLE. Gram negative intracdlular bacteria,
number one cause of late term abortions

Sgns Abortion in last 2 weeks of pregnancy—often primiparous femaes,
arthritis, keratoconjunctivitis, respiratory infection, pneumonia

Diagnoss Clinica presentation. Impression smears of exudates yield e ementary
bodies. Culture and identification of organism from placenta, feta
somach.

Treatment: Tetracycling, or tylosin for dl animas. Vaccinate

Diffarentids  Q fever

Chorioptic Mange

Higory: Affects goats and llamas, lives on skin surface. Usualy seen in winter.

Sgns May be subclinicd, crusts, dopecia, erythema and ulceration of lower
limbs, udder, scrotum, and perineum may be present. Pruritus may be
observed.

Diagnoss Skin scraping, flea comb

Treatment: Long term treatment is usudly required. Ivermectin every 10 days, or
amitraz dips every 10 days, antihistamines can be given to try to relieve
pruritis, treat any secondary bacterid infections with antibiotics.

Chronic Wasting Disease (CWD)

Higtory: Found in Canada and USA, spongiform encephaopathy. Submit deer
heads to state diagnogtic lab

Sons Weadting

Trestment: None

Cobalt deficiency

White Liver Disease

Higory: grazing of cobdt deficient soils, this minerd is used in the rumen to make
B vitamins

Sgns Sgnsare amilar to B vitamin deficiency, anemia, hypoproteinemia, thin,

week, listless, pae mucous membranes, submandibular edema, diarrhea,
Polioencephdomaacia/ thiamine deficiency, progressive emaciation, and
hepatic lipodystrophy

Diagnoss Clinical sgns, response to trestment

Trestment: Ensure cobalt in ration at 1 mg/head/day, Vitamin B12 injections, cobalt
pellets

Coccidiosis
Higory: Eimeriasp. Usudly affects nursing and feeding stock of 3-5 months of
age
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Sgns.

Diagnoss
Treatment:

Prevention:

Control:

Poor growth, weight loss, diarrhea (may be hemorrhagic), abdomind
discomfort, depression, weakness, dehydration, acidos's, anemia
Fecd flotation

Supportive care, coccidiogtats, sulfonamides, Amprolium

Monensn, Lasdocid, Decoquinate

Good hygiene / management, low stress, no feeding on ground, smal
group housing

Congestive heart failure

Higory:
Sgns

May be associated with pulmonary disease
jugular pulse, jugular distension, moist cough, tachycardia, ascites,
exercise intolerance

Diagnoss/Pathology:  Clinica sgns, pleurd effusion, pericardid effuson, ascites,

Treatment:

pulmonary edema, enlarged heart, ventricular dilation
Thergpy can include diuretics, lidocaine, digoxin asin small
animds

Copper / Molybdenum

Hidory:

Sgns

Mo excess presents as copper deficiency

Copper toxicossis associated with Mo deficiency

Copper deficiency presents as inappetence, poor growth, weight
loss, anemia, bone fractures, enzootic ataxia, swayback, cardiac
insufficiency

Copper Toxicoss: usudly diagnosed in kids/ lambs on a caf milk replacer

Diagnoss
Treatment:

Clinicd sgns
Baance the Cu: Moratio in feed (> 2:1, < 10:1)

Cryptosporidium

Sons
Diagnoss

Treatment:

White to ydlow watery diarrhea of young usudly less than 2 weeks old,
depression, inappetence, rough hair coat

Fecd flotation, direct feca smear, gross lesions at necropsy are unspecific
and may be limited to mild to moderate enteritis.

Supportive care, no pharmacologic intervention has been shown to be
effective

Cutaneous Myiasis

Fly Strike
Higory:

Sons

Diagnoss
Treatment:

Associated with fly season, and activities which promote formation of
open wounds (shearing, dehorning, castration)

Foul smdling lesions, presence of maggotsin lesons

Clinicd sgns

Clean and debride wounds, insecticides and antibiotics as needed

Screw worms arereportable, (exotic disease)
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Cutaneous Neoplasia

Papilloma, sqguamous cdl carcinoma, me anoma

Sgns

Diagnoss
Treatment:

Masses often on the perineum, vulva, ear, mammary glands, and planum
nesde

Clinicd dgns, definitive diagnods of tumor typeis by biopsy.

Resection if possible for vauable animds, or cull

Demodectic M ange

Higory:
Sgns

Diagnoss

Treatment:

Associated with high stocking densities and stress

Pruritisif present is mild, alopecia, crusting and scaing of neck face,
shoulders, and sides.

Examination of caseous fluid expressed from hair follicles, skin scrapings,
bacterid and funga culture, biopsy

Amitraz, ivermectin, or mitaban, keratolytic shampoo

Dermatophilosis

Dermatophilus congolens's

Higory:

Sgns

Diagnoss
Treatment:

Gram positive, anaerobic bacteria. Prefers wet and humid wesather.
ZOONOTIC, younger animas more affected

Tiny wart-like scabs gppear on pinna of the ears; lesons are generdly
non-pruritic; other areas of the body may be affected including nose,
muzzle, feet, scrotum, under tail; dry crust scales and aopecia of heding
lesons may be seen

Gram gain of impression smear, skin biopsy, culture of organism,
Penidllin-streptomycin, tetracycline, naxcel, chlorhexidine, remove crusts,
externa paragte control

Dermatophytosis/ Ringwor m

Trichophyton mentagrophytes, T. verrucosum, Microsporum, Epidermophyton

Sgns
Diagnoss

Treatment:

Alopecia, scding, erythema, and crusts of face externa ears, neck or
limbs, lesther-like gppearance. Not usudly pruritic.

Skin scragping, trichogram, fungd culture, microscopic examination of hair
shafts for fungd hyphae

May regress spontaneoudy in 1-4 months. ZOONOTI C. Lime sulfur
dips, thiabendazole paste, betadine, topical preparations. Cleaning pens
with bleach helps controls spread to other animals.

Enteritis / colibacillosis

Affects young stock.

E. Cali: < 1 week, dirty environment, fluid diarrhea, dehydration,
weakness, mortdity 75%

Sdmondla 3-4 weeks, fever, abortion, diarrhea, high mortality, sudden

deeth, ydlow gtaining of perineum

Campylobacter (vibrio):  Unthrifty young, acute diarrhea

274



Rotavirus Dedroys villous epithelid cdls, maabsorption diarrhea
Cryptosporidium: Fecd tranamission, severe ileum damage, tucked up
Trestment: Supportive care

Enterotoxemia

Clogridium perfringenstypesA, B, C, D, and E

Sgns sudden desth, sudden loss of gppetite (young stop nursing), depression,
abdomind digtention, calic, recumbency, vocdization, weight loss,
diarrhea

Diagnoss neutrophilic leukocytossis suggestive, necropsy revedsitype B—
semifluid blood stained feces, ulcerated mucosa; type C—straw colored
peritoned fluid, resembles Blackleg; type D—usudly lambs 4-10 weeks
of age, pulpy kidneys, ataxia, opisthotonos. Anaerobic culture of lesions.

Trestment: Guarded prognosis, supportive care, fluids, dectrolytes, NSAIDS, prevent

by vaccination
Epididymitis/ orchitis
Orchitis I nflammeation secondary to archanobacter pyogenes, trauma

Epididymitis  Brucdlaovis, actinobacillus, others
Trestment: Cull

False Pregnancy / Persistent Corpus L uteum (CL)

Higory: Failureto cycle. May or may not have been exposed to amde

Sgns Failureto cycle.

Diagnoss Ultrasound yields hydrometra with absence of fetus or caruncles.

Treatment: Adminigter progtaglandins to lyse CL and oxytocin to evacuate fluid from
uterus

Foot and Mouth Disease

Higory: Exotic, REPORTABLE disease

Sgns Subdlinicd infection, young may show sudden death from myocarditis,
abortion may occur in pregnant females, vesicles dong coronary band,
interdigital space and hedls, ulceration of ruptured vesiclesand ora
mucosa

Diagnoss Virusisolation

Trestment: No trestment, cull, contact regulatory agencies

Foot Rot

Higory: Associated with interdigital dermtitis, infection with Fusobacterium
necrophorum, Bacteroides nodosus. Contagious, most often spread in
summer months.

Sgns Lameness, walking on knees, recumbency, hoof cracks and deformities,
purulent necrotic debris

Diagnoss Clinicd sgns

Trestment: Trim feet and treat with foot baths, place in aclean, dry gdl, iodine
supplementation, penicillin, tetracycline, or sulfadrugs
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Heartwater, Cowdria ruminantium

Hidory:
Sgns

Tick vector, Exotic animd disease of sub-Saharan Africa
fever, increased respiratory rate, coughing, dyspnea, head pressing,
torticollis, bruxism, recumbency, paddling

Diagnoss/Pathology:  Giemsa stain of cerebrocortica gray metter yields C. ruminantium

Differentids:

Treatment:

organism in vascular endotheium. Pleurd effusion, pericardid
edema, pulmonary edema, mild cerebra edema.

Tetanus, rabies, organophosphate toxicity, peste des petits,
rinderpest

Oxytetracycline for 4-5 days at the onset of fever to control
disease.

Hypocalcemia/ Hypomagnesemia

Higory:
Sons

Treatment:

Milk fever, grasstetany. 4-6 weeks post lambing

Decreased gppetite, bloat, congtipation, wesk contractions, stiff gait,
spasms, sawhorse, rapid death

Cacium borogluconate, ord paste, forage:concentrate 2:1, cacium
borogluconate and MgSO4

| odine Deficiency

Higory: Common in iodine deficient regions, plants that interfere with iodine
uptake

Sgns Goiter, rough hair coat, subcutaneous edema

Diagnoss Higtory, clinica sgns, geographic region, ration andyss

Trestment: lodine supplement

Iron Deficiency

Higory: Deficiency is associated with chronic disease, bleeding, parasitism,
feeding onions.

Sgns Anemia, pale mucous memebranes, decreased appetite

Diagnoss Clinicd sgns, higory

Trestment: Eliminate underlying cause of blood loss (deworming), 150mg iron

dextran per youngstock.

Johne' s Disease

Mycobacterium paratuberculoss

Hidory: Gram poditive, acid fast bacteria  Affectsal ruminants. Associated with
gress, commonly occurs after 2 years of age

Sgns Progressive weight loss, lethargic, rough hair coat, flaky skin, wetery
diarrhea (some species), anemia

Diagnoss Clinica presentation, culture of feces (20 weeks), serologic AGID,

ELISA, focd thickening of mucosa of ileum, cecum or spird colon,
enlarged lymph nodes, granulomatous lesons of Gl tract on histopath
exam
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Treatment:

L eptospirosis

No known effective trestment, cull affected animals, do not feed affected
John€e' s positive colostrum to neonates

L eptospira interrogans

Hidory:
Sgns
Diagnoss

Infection is due to exposure to urine from infected animals.
Anorexia, jaundice, hemoglobinuria, abortion

Paired sera, dark fiedld microscopy, IFA, or slver sains of fetal
tissues.

Trestment/Control: Control by vaccination in endemic areas. Separate different

Listeriosis

Species.

Listeria monocytogenes

Higory:

Sgns

Diagnoss
Treatment:
Differentids

Liver Fluke

Gram positive bacteria. Acute and noncontagious. Associated with
feeding Slage

Cirdling, head tilt, facid parayds, head pressing, encephditis, placentitis
with late term abortion, gastrointestina septicemia, hepatitis, splenitis,
depression, disorientation,

Clinicd sgns

Penidllin, tetracycline, nuflor, dexamethasone

Polioencephdomaacia/ thiamine deficiency, brain abscess, inner ear
infection

F. hepatica, F. magna

Higory: 2 dinicd forms. Acute—traumatic liver parenchyma damage; chronic—
biliary fibrogs from chronic infection. Snails are intermediate hogt.

Sons Depression, poor appetite, lethargy, weight loss, diarrhea, anemia, edema,
eosnophilia

Diagnoss ELISA, necropsy may reved biliary fibrossin chronic forms, and
parenchyma damage in acute forms, daughter checks

Trestment: Pharmacol ogic intervention is not very effective. Try adbendazole, and
clorsulon.

L ouping-ill

Higory: Similar to scrapie—CNS signs

Sgns Pyrexia, incoordination, trembing, sdivation, coma, death

L ymphosar coma

Sgns Peripherd lymphadenopathy, wasting

Diagnoss Clinicd sgns, CBC, lymph node aspirate

Treatment: Rapidly progressive, untrestable, cull

Malignant Edema

Clodridid myodtis
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Higory: associated with a penetrating wound, anaerobic clogtridid
goecies areinvolved. All ruminant species are susceptible.

Sons mal odorous necrotic tissue at Site of open wound, fever,
depression, lameness, edema, crepitance, death in 12-24 hours

Treatment / Prevention: Proper post operative care of animals, move animasto aclean
pen, penicillin, sulfas, surgica debridement, poor prognoss

M astitis

Sons Inflammeation of the mammary gland, decreased milk
production, many bacteria agents can cause madtitis,
pyrexia, off feed, gaunt, painful, unilaterd or bilatera
udder swelling / hardness/ heet (cold if gangrenous)

Diagnoss Culture of milk sample, Gram gain

Trestment: Mycoplasmd madtitis: cull of affected animasis
recommended as treestment is generdly ineffective

Bacterid madiitis Treat asindicated by senstivity tests—penicillin, sulfas,

naxcd, erythromycin, milk out 6-10 times per day.
Vird Madtitis“hard udder”: No treatment, culling recommended

Advise on management changes to prevent bacterid madtitis

M eningeal worm

Parel aphostronglus tenuis

Higory: whitetail deer is definitive hogt, trangmitted through consumption of snall
or dug, the intermediate hosts

Sgns hypermetria, posterior paress, paradysis, head tilt, circling, blindness, may

show linear vertical dopecialesions of neck, thorax, abdomen, flank and
tall head, can be highly pruritic, eosiniphiliain CSF.

Diagnoss clinicd 9gns, CSF eosnophilia, ELISA

Trestment: Ivermectin to treat larvae, Fenbendazole, phenylbutazone, banamine,
dexamethasone, dimethyl sulfoxide (DM SO)

M ycoplasma pneumonia

Higory: Severa mycoplasma species can cause pneumonia.

Sgns Fibrinous pleuritis and pneumonia. May be associated with other clinica
sgns depending on the pecies involved (madtitis, polyarthritis,
keratoconjunctivitis, abortions)

Diagnoss Thoracocentesis/ TTW and culture, necropsy: consolidation and

adectass of lungs.
Trestment: Tetracycline, Tylosin, NSAIDS, supportive care
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Nasal Myiosis

Oedtrus ovis, nasal bot

Higory: Seasond correlation with presence of fly

Sgns Rhinitis, snugtis, mucopurulent discharge, shaking of head, dyspnes,
oviposition causes extreme distress

Diagnoss Clinica presentation, nasal discharge

Treatment: Treat when larvee are amdl in fal with ivermectin or doramectin

Orf, Contagious Ecthyma, Sore mouth

Higory: ZOONOTIC, High morbidity, low mortality (from anorexia), scabs are
contagious in environment for years
Sons Papules, vesicles, pustules and scabs around the face, lips, ears, coronary

bands, scrotum, teats, or vulva. Regressin 3-4 weeks.

Diagnoss Clinicd sgns

Trestment: Zoonatic, treetment may include systemic antibiotics, debridement,
vaccination (DO NOT VACCINATE A NEGATIVE HERD)

Oxalate Toxicity

Cdcium oxdae containing plants

Ethylene Glycol

History. Higtory of exposure to cacium oxdate containing plants or anti-
freeze, evidence of ingestion

Sons Incoordination, weakness, muscular trembling, hyperexcitability,
recumbency, torticollis, PU/PD, clonic-tonic seizures, blindness,
death

Diagnosg/Pathology:  Azotemia, proteinuria, crystaluria, edematous and swollen kidneys
at necropsy, presence of plant partsin rumen.

Trestment: Prognosisis poor and trestment is symptomatic. Give charcod if
ingestion is recent, administer 1V fluids and calcium borogluconate
to combeat hypocacemia. Control by feeding high quaity hays and
avoiding pastures with oxdate containing plants.

Paragitic Bronchitis

Higory: Correlates with seasonality of parasites

Sgns Cough, tachypnea, weight loss

Diagnoss Clinicad ggns, fecd flotation, necropsy may yield parastesin the lungs
Trestment: Levamisole, dbendazole, fenbendazole

Paragitic Gastroenteritis
Many paradtes are capable of infecting dl species. Clinicad sgns may vary depending
on which part of the Gl tract isinfected. Mixed infections are common.
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Higory:

Sons

Diagnoss

Grazing disease, dl ages, subacute, acute, chronic, worse in warm
wet pastures

Anemia, pot-bellied appearance, rough-dry hair coat, poor growth,
depression, decreased feed intake, calic, bottle-jaw, unthrifty,
diarrhea

Clinica 9gns, anemia, edema, fecd flotation

Trestment/Control: Benzimidazole, avermectins, rotationd grazing

Differentids

Coccida, pneumonia, sdmondla, poison, acidosis

Parturient Paresis

Milk fever-hypocdcemia

Higory: High-producing dairy goats are more susceptible to dterationsin
cacium regulaion. Can occur in dl lactating females, most often
during the first 6 weeks post parturition.

Sons Wesakness, decreased appetite, mild bloat, congtipation, weak
intestina contractions, rapid death

Diagnoss Higory, dinicd sgns, serum cacium

Treatment/Control: Improve nutrition, 1V calcium borogluconate

Pasteur ella Pneumonia

Pasteurdla haemolytica, Pagteurdla multocida

Higory:
Sgns

Diagnoss

Treatment:

Pediculosis
Lice
Hidory:
Sgns
Diagnoss
Treatment:

Associated with stress/'shipping/crowding/weaning. Gram negative,
aerobic bacteria. Part of normal florain upper respiratory tract.

Fever usudly >104 F, mucopurulent nasal discharge, lethargy, anorexia,
dyspnea, found dead

Clinicd 9gnghigtory. Crackles, and consolidation on auscultation,
pleuritis. Culture of TTW. Necropsy reveds bilaterd cranioventra
involvement of thelungs. Consolidation, fibrinous pleuritis, hemorrhage
and necrogs. Concurrent viral and bacterid infections are common.
Paired titers are hel pful.

Penicillin, tetracycline, tylosin. Supportive care for dyspnea. Control by
management changes, autogenous Vaccines.

Lice are usudly species specific however the sheep louse can dso infect
goats

Moderate pruritis, severe infestations in kids may cause anemia and death
Clinical sgns, visudization of lice or nits on the hair

Coumaphos or dichlorvas, treatment must be repeated at 10-14 day
intervals because nits are not killed.
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Pemphigus Foliaceous

Hidory: Auto immune disorder

Sgns Vescles, blisters, pustules, crusts, pruritus, lesions may be locdized or
generdized a mucocutaneous junctions—often seen on perined area,
ventra abdomen, groin

Diagnoss Skin biops es—histopathol ogy

Trestment: Usudly not attempted, High dose corticosteroids.

Photosensitization / Sunburn

Higory: Skin tumors seen in white sheep, goats, and camelids. Effects areas of
thin hair / wool coat including face, legs, and teats. Photosengtization can
occur by ingestion of photodynamic agents or hepatotoxic plants, liver
disease, and congenital porphyria.

Sgns Edema, pruritis, erythema, photophobia, icterus, necross and doughing of
skin, dyspnea

Diagnoss Clinica sgns, feed/pasturefhay examination for hepatotoxic plants

Trestment: Avoid sunlight, supportive care for liver disease, antihigamines, laxatives

Polioencephalomalacia

Higory: Cerebrocorticonecr osis All ruminants can be affected. Thiamine
deficiency caused by sudden feed change, increasing concentrate in feed,
feeding equine diets, may follow rumena acidoss, thiabendazole or
levamisolee adminigration.

Sgns Non-moatile, splashy rumen, opisthotonos, depression, anorexia, diarrhea,
dar gazing, cirding, aaxia, blind, nystagmus, strabismus

Diagnoss Higtory, clinica sgns, response to treatment

Trestment: Thiamine supplementation 10mg/kg QID for first 24 hours with first dose
IV, transfaunation, brewers yeast, dexamethasone, mannitol or furosemide

for edema

Psor optic Mange

Psoroptes cuniculi

Higory: Affects youngstock, can be as early as 10 days of life, most are affected by
3" week of life.

Sons Head shaking, ear scratching, flaky or scabby lesions of the ears with
yellowish white debris.

Diagnoss Clinicd dgns, ear swabswill reved mites
Treatment: Smadl anima ear mite medications gpplied topicaly
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Pregnancy Toxemia

Ketoss, Twin Lamb Disease

Higory: Poor or excessive body condition in late gestation. Associated
with multi feti pregnancies, anorexia, or malnutrition. Occurs both
in late gestation and early lactation.

Sons Ketonuria, ketones on breath, depression, bruxism, limb edema,
rapid breathing, off feed, smdl dry feces, blind, nystagmus,
pneumonia, recumbency, death

Diagnoss History, clinica sgns, ketonemialketonuria, acidoss. Lesons at
necropsy may include fatty liver, emaciation, dehydrated carcass.

Trestment/Control: Ora Propylene Glycol or corn syrup, 1V dextrose, B-vitamins.
Improve qudity of roughage, abortion if severe. Diagnose triplets
early and maintain these does on a higher plane of nutrition.
Maintain idedl body condition.

Progr essive Retroviral Pneumonia (CAEV)

Sgns Dyspnea post kidding or madtitis, wasting, secondary bacterid
infection
Diagnoss Intertitial pneumonia, bullous emphysema, lung biopsy
Epidemiology: Spread through milk
Fever

Coxidla burnetti

Higory: ZOONOTIC. Acidfadt, gram negative bacteria. Shed in placenta, fluids,
colostrum, and milk. May be associated with stress, crowding or poor
nutrition

Sons Late term abortions, Highly exudative, necross of cotyledons, and
intercodyledonary placentas.

Diagnoss Giemsadain of smear of placental lesonsyidds acid-fast rods
Acute and conval escent sera.

Trestment: Tetracycline, reduce crowding/stress

Differentids ~ Chlamydioss

Rectal Prolapse

Higory: Most common in lambs and kids 6-12 months of age. Occurs usudly in
summer concurrently with pneumonia, cydlitis, awesk and sphincter,
uphill feeding, overconditioning, diarrhea, pregnancy and prolonged
recumbency. In adultsit most commonly occurs peripartum, or when
animal is straining for any reason, possibly associated with short tail docks
in sheep.

Sgns Tissue protruding from rectum, tenesmus, anorexia

Tregtment: Slaughter, or treat concurrent disease, clean prolapse, reduce the size of
prolapse with salt or topica lasix to dlow replacement, administer
epidura anesthesiaand locd lidocaine infusions, place suturesto retain
tissuein anus
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Rumen Malfunction / Grain Overload

Higory:
Sons

Diagnoss

Treatment:

Salmondla
Sons

Diagnoss

Treatment:

Associated with grain overload / engorgement, acidos's, bloat

Bruxism, congtipation followed by diarrhea, splashy rumen sounds,
dehydration, acidosis, off feed, bloat, increased respiratory and heart rates,
laminitisis common as asequdae

Rumend fluid pH<5.0, milky gray in color. Higtory. Gram pogtive
overgrowth in rumend fluid with no protozoa, grain found in rumend

fluid.

Antacids, rumenotomy, transfaunation, supportive care, tetracycline,

fluids, probiotics, thiamine

Septicemiain neonates, pre-weaning enteritis, enteritis'septicemiain
adults, depression, anorexia, profuse watery foul-smdling diarrhes, fever,
abortion

Leukopeniais suggestive, anemia, hypoproteinemia, clinica sgns,
repeated feca cultures

Supportive care, fluids, eectrolytes, Tetracycling, NSAIDS, prevent
introduction of sdlmonela via management.

Sar coptic Mange

Higory:
Sons

Diagnoss

Treatment:

ZOONOTIC and REPORTABLE

Pruritisis usually savere. Hyperkeratos's, dopecia, wrinkled skin, and
sef mutilation may occur. Affected areas include head, shoulders, ears,
thorax, inner thighs, and udder.

Clinicd sgns, skin scrgpings may reved the presence of the mites, skin
biopsy with eosnophilic dermatitis and tunndls are suggestive of sarcoptic
mange.

Long term trestment is usualy required. Ivermectin every 10 days, or
amitraz dips every 10 days, antihistamines can be given to try to relieve
pruritis, treat any secondary bacterid infections with antibiotics.

Schistosomiasis

Hidory:

Sgns

All ages, sex, breeds are affected. Exotic. Diseasein Africa,
South and Central America, Mediterranean. Proximity to naturdl
water sources where the snail hodt lives.

Diarrhea, anemia, emaciation, anorexia, dehydration, and edemain
the intestina form. Snorting, sneezing, purulent nasal discharge,
dysoneain the nasal form

Diagnoss/Pathology:  Hypoproteinemia, Identification of eggsin nesal swabs. Post-

Treatment:

mortem findings include emaciated carcass, schistosomes can be
found in mesenteric vessdls, catarrhal enteritis with petechid and
ecchymotic hemorrhages.

Praziquante
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Scrapie

Mad ltch, Spongiform encepha opathy

Hitory:

Sgns
Diagnoss

Treatment:
Differentids

REPORTABLE Suspected etiologic agent isaprion, vertica and
horizonta transmission occurs. Usudly infects animals 30-60 months of
age with a 2-5 year incubation period

Hopping gait, ataxia, pruritis, hair / wool loss, gpprehension, tremors,
impaired vison, isolation, excitable

Third eydid biopsy, submit thalamus and medulla for analys's, vacuolated
brain tissue on higtopath, dinicd sgns

No effective treatment, cull

Ligterios's; rabies; Polioencephalomdacia/ thiamine deficiency; bacterid,
fungd, or parasitic dermatoses, encepha opathy; enzootic ataxia

Salenium Deficiency

Muscular dystrophy, young with deficient mothers < 5 ng sa/dl blood

Sgns
Diagnoss

Treatment:

Decreased reproductive rate & lactation, abortion

Liver biopsy, heparinized or EDTA blood sample. Increased supply of
vitamin E masks amild selenium deficiency

BO-SE, MU-SE, E-SE injection

Sdenium Toxicity

Hidory:
Sgns

Diagnoss
Treatment:

Associated with geographic regions with seleniferous soil and plants
(>50ppm), over-supplementation

Depression, dyspnea, pulmonary edema, myocardia necros's, abortion,
death

History, geographic region

None

Staphylococcal Der matitis

Higtory:

Sons

Diagnoss
Treatment:

Swayback
Higory:

S. intermedius and S. aureus. Common in goats and camedlids.
ZOONOTIC.

Papule that develops into a pustule, coalescing lesions that may become
purulent or have a serosanguinous exudate, lesions may become
generdized. Often affectsinner thighs, axilla, abdomen, neck, and tail
Clinical Sgns, gram gain of impresson smear, culture

Wash locdized lesons with an antiseptic, apply antibiotic ointment
Systemic antibiotics may be needed in generdized cases

Enzootic ataxia. copper deficiency or molybdenum excess, nutritiona
deficiency of dam. Usudly affects young from 0-3 months of age with
progressive incoordination of hind limbs
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Sgns Flaccid pardyss, incoordination, brittle bones, abnorma ambulation,
unthrift, anemia, crimpless wool in lambs

Diagnoss Clinica dgns, liver copper leves

Prevention:  Adequate copper levelsin diet for pregnant femaes

Tetanus

Clogridium tetani

Higory: Gram poditive, anaerobic bacteria, spore producer.

Sons axious, diff gait, musclerigidity, hyperreactive to simulus, sawhorse
stance, prolapsed third eydid, convulsions, bloat

Diagnoss Clinica 9gns, clap test

Trestment: Poor prognoss, penicillin, tetanus anti-toxin, diazepam, methocarbamol,
supportive care, prevent by vaccination

Differentids  Polioencephdomaacia/ thiamine deficiency, strychnine, hypomagnesmic

tetany

Toxoplasmosis

Toxoplasma gondii

Hidory: Exposure to feces of definitive host—cats.

Sgns Early embryonic degth if the pregnant femaeisinfected early in
gedtation. Late abortion, mummification or illbirth / weakborn
offspring if infected in second haf of gestation.

Diagnoss Fetd serology, lack of titer rules out disease

Treatment/Control: Prevent exposure to cat feces. Expose females prior to breeding.

Tuberculosis

Mycobacterium tuberculoss, M. Bovis, M. Avium

Hidory: ZOONOTIC, Gram poditive, acid fast bacteria.

Sons Dyspnea, cough, lymphadenopathy

Diagnoss Caudd fold tuberculin test, post-mortem exam reveds tubercles in the

dorsdl lung.

Trestment: Test and daughter, avoid exposure to poultry

Differentials ~ Caseous lymphadenitis, neoplasms, chronic infections

Ulcer ative Posthitis

Corynebacterium renae

Hidory:
Sons

More common in cadirated maes than in intact males.
dysuria, painful penis, urine pooling in the prepuce, kicking at the
abdomen

Diagnossg/Pathology:  Clinicd signs. Culture of preputia swab yields Corynebacterium

Treatment:

Differentids

rende.

Clip preputia hair, re-establish patency of urethra orifice, debride
lesions and apply topica antibiotics (penicillins, ampicillins, or
cephal osporing)

Urolithiass, colic
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Uralithiasis, Obstructive

Higory: More common in young, castrated maes on adiet conssting of
excessve gran.
Sgns dysuria, stranguria, calic, tail twitching, distended bladder,

distended abdomen, anorexia, weakness, depression

Diagnos s/Pathology: Radiographs, pain dicited on pa pation of penis and urethral
process, elevated blood urea nitrogen (BUN), credtinine if bladder
has ruptured, crystdluria. Necropsy may reved bladder rupture,
and cdculi.

Trestment: Treatment depends on the leve of obstruction, and stage of
disease. Consarvative trestment may consist of passing a catheter
to relieve the obgtruction, surgicd intervention may involve
remova of the urethra process, urethrostomy can be performed in
vauable animas. Prognosis for reproductive soundness is poor
with most treatments. Control or prevent urolithiass by feed
management. Feed an appropriate calcium: phosphorus ratio.

Vaginal / Uterine Prolapse

Higory: Vagina everson occurs prepartum due to straining or discomfort.
Uterine prolgpse occurs after parturition.

Sgns Straining, tissue prolgpsed from vulva

Diagnogtics Evduate severity and duration of prolapse by papation and

physicd exam to formulate a treetment plan.

Trestment/Control: If vagina prolgpse is intermittent administer epidural anesthesato
reduce straining and this may prevent continued prolgpse. If
severe and not intermittent, then clean and lavage prolapse.
Carefully replace vaginaor uterus. Vulvar sutures may need to be
placed to retain the tissues within the vulva. If uterine prolapseis
severe amputation may be warranted.

Ventricular Septal Defects

Higory: Rarely diagnosed but when it is, it occurs in young animals
Sons GradeV or V out of VI holosystolic murmur over right and left
heart base.

Diagnoss/Pathology:  Clinical signs, auscultation. VVSD detected a necropsy.

Treatment: None

Differentids: Although rare, rule outsinclude valvular disorders, and
endocarditis

Vescular Stomatitis

Higtory: Mainly in the west; REPORTABLE

Sgns Ora vescles and ulcers, sdivation, coronitis. Goats possibly resstant,
seen in sheep, deer, ek
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Viral Pneumonia, Acute

Parainfluenza and adenoviruses

Sgns

Diagnoss

Treset:

Afebrile cough, tachypnea, dyspnea, serous nasal discharge, high
morbidity and mortality

Necropsy reveds linear/patchy areas of consolidation in the apica lung
lobes, bronchiolar epithdid hyperplasa. Virusisolation from swabs,
demondrate rigng titers.

Supportive care, management changes, antibiotics if concurrent bacteria
pneumonia.

Viral Pneumonia, Chronic

Higory:
Sgns
Diagnoss
Trestment:

Possibly linked to herpes virus or retro virus, more commonly diagnosed
in sheep but may occur in goats

Chronic pulmonary disease, pulmonary adenomatos's

Necropsy reveds grayish nodules or extensve tumors in the lungs
Thisisachronic and progressive disease. Isolation and culling is
recommended.

Vitamin A Deficiency

Higory:
Sgns
Diagnoss
Treatment:

Deficiency is associated with poor qudity bleached hay, grains other than
corn, failure to consume colostrum

Neurologic signs, rough dry hair coat, patchy aopecia, hyperkeratoss
Clinicd sgns, history

Dietary supplement, lesfy dfdfaor afafamed

Vitamin B Deficiency

Severe neurologica sgns seen with cobat deficiency, see dso Polioencephdomaacia/
thiamine deficiency

Vitamin D Deficiency

Sons

Diagnoss
Treatment:

Bowed limbs, enlarged joints, stiffness, osteomaacia of adults, rickets of
youngstock

Clinicd sgns

Expose to sunlight, feed supplement, injectable Vitamin D

Vitamin E deficiency

White muscle disease in lambs and kids

Sons
Treatment:

Dry thin hair coat, periorbital dopecia, hyperkeratoss
Injectable or ord vitamin E

Vulvovaginitis and Balanoposthitis

Caprine Herpesvirus, “ Pizzle Rot”

Higory:

Goats of breeding age, venered and insect transmission
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Sgns Pain, dysuria, swdling, straining, scabs, ulcers, ulvar edema, and
hyperemia with blood tinged discharge. Lesonsin mdesare
uncommon but may include penile hyperemiaand punctate
epithelid erosons.

Diagnoss/Pathology:  Virusisolation from lesions, riang titersto CHV

Trestment: No specific treetment—clip hair, decrease protein level of feed,
topica antibiotics to prevent secondary bacterid infections
(penicillin, ampicillin, cephaosporin). Control by usng
seronegative bucks, or teasers. Test and remove positive animals
from the herd.

Differentids: Orf, photosengitivity, drug reaction

White Muscle Disease

Vitamin E / Sdenium Deficiency

History: Associated with feeding poor quality hays, silage

Sons Y oung are too wesk to nurse, aspiration pneumonia due to weak
digphragm muscles, sudden desth, Zenker’s necrosis of heart
muscle or digphragm

Diagnoss White or pale muscles are seen on necropsy, plasmavitamin E
<1.5 umoal/L in preparturient femaes and <1.0 umol/L in suckling
young.

Treatment/Control: Treat lactating femaes early in season, feed supplementation,
Vitamin E and Sdenium injections

Yersinioss

Sons Sudden desth, diarrhea of young 1-6 maos of age, abortion, madtitis

Diagnoss Emaciation, large multiple abscesses are noted at necropsy,
microabscesses of small and large intestine, hemorrhagic or pusfilled
uterus in abortion form. Culture of abscesses.

Trestment: Tetracycline, supportive care.

Zinc deficiency
Hidory: Proposed level 45-75 ppm, associated with calcium excess
Sgns hyperkeratoss, hyperemia, pruritis, crugts, of skin rear legs, perineum,

joint giffness, hypersdivation, swelling of feet and deformed hooves,
low libido (smdl testicles)
Diagnoss Skin biopsy, response to treatment, serum levels of less than 0.8 ppm
Trestment: Supplement, improve nutrition
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Abbreviations

# pound

ny microgram

AGID agar gel immunodefusion test
BCS body condition score

BID two times aday

CBC complete blood cell count
cc cubic centimeter

CF crude fiber

CNS central nervous system
CP crude protein

CSF cerebral spinal fluid

DE digestible energy

DIM daysin milk

dl deciliter

DM dry matter

ELISA enzyme-linked immunosorbent assay
BU extra-label use

EOD every other day

FARAD Food Animal Residue Avoidance Databank
g gram

ga galon

€] gastrointestinal system
IFA immunoflorescent antibodies
IM intra-muscul ar

IP intra-peritoneal

9] international units

v intra-venous

kg kilogram

Ib pound

Mcals megacalories

ME metabolizable energy

mEq milliequivalent

mg milligram

MHz megahertz

m milliliter

MLV modified live vaccine
NEFA non-esterified fatty acids
ng nanogram

NRC National Research Council
NSAIDS non-steroidal anti-inflammatory drugs
PCV packed cell volume

PO per oral, by mouth

ppm parts per million

PU /PD polyuria/ polydipsia

q every

QID four times aday

RBC red blood cell

SID onetime aday

SQ subcutaneous

TDN total dietary nutrients
TID three times a day

TTW trans-tracheal wash

WBC white blood cell
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