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Biosecurity and Infection Control

DEFINITIONS AND COMNCEPTS 36

DEVELOPMENT OF A BIOSECURITY
PLAMN 37

Initial Planning 37

PRACTICES TO AID IN MAINTAINING
BIOSECURITY 38

Definitions and Concepts

Biosecurity has been defined in wvarious
ways; one informative definition is “the
outcome of all activities undertaken by an
entity to preclude the introduction of discase
agents into an area that one is trying to
protect™ Thus biosecurity is the intended
result of efforts to protect animals
umans from disease-causing materials of
biological origin. Preventing infection of
animals by warious agents by preventing
transmission of infectious agents between
animals and the people who contact them is
the most common focus of veterinary bio-
security planning. A useful distinction can
be made in applying the term biosecurity to
efforts intended to prevent introduction of
infectious agents onto an operation in which
the agents are not present, and the term bio-
containment to practices intended to mini-
mize transmission of disease-causing agents
that are already present. Biohazard is a
general term for any material of biological
warigin that may be hazardous to animals or
humans that contact the material; biosecu-
rity or biccontainment planning can be
aimed at limiting or preventing infection or
disease caused by any biohazard. For the sake
of brevity, the remainder of this section will
focus on biosecurity and bioccontainment to
prevent  infections that cause disease in
animals on a single operation (farm, ranch,
feedlot, or birthing or rearing facility). The
term biosecurity will be used 1o refer to prac-
tices that are relevant to either biosecurity or
biocontainment. Readers are referred else-
where for information an national hiosecn-

Testing andfor Isolation of MNewly
Introduced Animals 38

Controlling Contact by Visitors to
the Operation 39

Controlling Contact by Wildlife,
Meighboring Livestock, and Pets 39

the exact biosecurity plan that is appropriate
for an operation first requires an assessrment
of the risks for infection for animals on the
operation  in question. In recent  years,
increased recognition of the possible impact
of infectious disease on domestic animal
=l ations has led to the development of
risk calculators for certain livestock species
or diseases to be used in the assessment of
the risk of introduction of specific diseases
or infectious diseases in general. Many of
these are available online through the World
Wide Web., See examples of some websites
providing risk calculavors in Table 3-1.
General  information on  biosecurity  for
animal operations can also be found on the

Table 3-1 Examp of o ne risk calc

estimate the risk of introducing dise.

rmaintained

tors that
onto fac

Separating Groups of Animals Based
on Risk 39

Cleaning and Disinfection 40

Disease hMonitoring and Record Keeping 41

Communication, Training, and
Assessment <1

World Wide Wb, and some examples of
sites with useful information are shown in
Table 3-2. Like all information accessed
wia the Web, the gqualifications and agenda of
the person or group providing biosecurity
information should be considered and deter-
mined to be trustworthy before the informa-
tion is used. Generally, information provided
by regional or natiomal organizations of
animal health experts ar animal producers
should be reliable.

Determination of the biosecurity plan
will require identification of the infectious
agents likely to cause important disease in
the animals on the operation. and this will
depend on the species and geographic

help veterinarians and producers
s in which animals are

Infectious agent

Species  or disease Source of information WWebsite
Swine Mot specific U.S. Pork Board httpc e pork orgffilelibrans
Biosecurity/BiosecurityBook. pdf

Cattle Bowvine viral diarrhea  Kansas State University, httpzdtanane bedconsult com

wirus (BWDWH College of Weterinary

Medicine

Cattle Eovine leukosis MNew York State Cattle https/fahdc.vet.comell edufSects!

wirus (ELW) Health Assurance Program FMYSCHAP/docs/Risk Assessment pdf
Cattle Salmonels Mews York State Cattle hittps #fahdc.vet.comell.edurSectss

Health Assurance Program

MYSCHAPfdocsSalmonellaftisk
Assessment pdf

ply s )0 Cigae ]S g ) Cadal
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TREATMENT

Several aspects concerning the relief of pain

in agricultural animals are important. Cost

has always been a deterrent to the use of local

anesthetics and analgesics. Howewver, with

changing attitudes toward animal pain, this

issue is more frequently examined. Treat-

ment of the causative lesion is a major prior-

ity, but the treated lesion may remain painful

for varying lengths of time. Relief and the

control of pain should be a major consider-

ation and the following principles require

consideration:

= Relief of pain is a humane act.
Improved, less painful methods of
castration,” dehorning,” tail docking,*
Mules operation in sheep,® spaying
cattle, and treating painful lesions of the
hooves of farm animals must be
explored and implemented. Surgical
operations, such as laparotomies, must
be performed using appropriate
analgesia.

= Amnalgesia may obscure clinical findings
that may be necessary to observe,
properly diagnose, or maintain
surveillance of a case. This is of major
importance in equine colic.

= Control of pain is necessary to prevent
animals from inflicting serious self-
injury associated with uncontrollable
behavior as a result of severe visceral
pain.

= Analgesics for visceral pain are readily
available and relatively effective.

= A major problem in the clinical
management of pain is for cases of
severe, slowly healing, infected
traumatic wounds of the
musculoskeletal system. Pain is likely to
be very severe, continuous, and to last
for periods of up to several weeks.
Adffected animals canmot bear weight
with the affected limb, have great
difficulty in mowving, lose a great deal
of weight, and prefer prolonged
recumbency. At the present time, there
are no effective analgesics available that
can be administered easily and daily for
a few weeks without undesirable side
effects. The development of such
products is urgently required.

contraindicated
=  Opicid analgesics (narcotic analgesics)

Analgesic Agents

There are seven main types of analgesic agent

administered parenterally or topically 1o

large animals:

1. Lecal anesthetic agents such as
lidocaine (lignocaine), mepivacaine, and
bupivacaine

2. NSAIDs such as flunixin meglumine,
ketoprofen, phenylbutazone, carprofen,
and meloxicam

3. o-Agonists such as xylazine and
detomidine

4. Opioids such as morphine, fentanyl,
butorphanol, and buprenorphine

5. N-methyl-D-aspartate receptor

antagonists such as ketamime

Vanilloids such as capsaicin

y-Aminobutyric acid analogs such as

gabapentin

bl

thetic agents, or for general analgesia using
ey-agonists and opioids.

Local Anesthetic Agents

Lidocaine, mepivacaine, and bupivacaine
exert their analgesic effect by addressing both
the first pain and second pain after injury by
blocking the voltage-gated sodium channels
in peripheral nerves, preventing propagation
of depolarization. Types IAS and ITAS and
C-fibers are blocked before other sensory and
motor fibers, meaning that it is possible (but
sometimes a clinical challenge) to selectively
block pain while maintaining the animals
normal motor function. The main advan-
tages of local anesthetic agents are their cost
and predictable and local effect, and the main
disadvantage is short duration of action. They
are usually administered by perineural infil-
tration in specific or regional nerve blocks.
One challenge with lidocaine injection is that
formulations are acidic and, consequently,

Epicural
Local
Injectable anesthetics (ketam L il
Sedatl“s?xyiaztﬁ: ! e e
Opicids (butarphanal, meghine) NSAIDS
NSAIDS . ( B
Perception Modulation anesimesia:
epbdural;
e Projection 77 | local anesthetics
Transmission
,—
Thalamus
Spinamalamic Intravenous: regsonal and
tract Iocal anesthesia:

Fig. 4-2 The nociceptive pathway in cattle, identifying the anatomic location of analgesic drug
activity. Effective analgesia is best achieved using a multimodal approach that incorporates

the administration of two or more pharmaceutical agents that attenuate or abolish the
transmission, modulation, and perception of pain. (Reproduced with permission from Coetzee
JF. Vet Clin North Am Food Anim Pract 2013;29:13.)

P> 1 53 )3 (93,5 (K9Sag 30 S slagyls 3l 0920
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“ Chapter 5 m Disturbances of Free Water, Electrolytes, Acid-Base Balance, and Oncotic Pressure

EXCESSIVE FLUID LOSS
e.qg. diarchea, vomiting, polyuria,
extensive skin wounds, copious

swealing, acuts carbohydrate
engeorgement of ruminants, acute

LACK OF FLUID INTAKE
e.g. deprivation, lack of
thirst (toxemia}, esophageal

obsinetion imestinal or gastric obstruction,
dilatation and volvulus of abomasum
v + ! !
Compensatory
cazz‘:;‘:f;z:;a" Depression of reduction in fluid
Anhydremia tissue fiuid oulpul, e.g. dry feces,
carbohydrate to levels decreased urine flow,

produce water

}

:

decreased sweat

;

ACIDEMIA
and moderate
atevation of BUN

increase in blood
viscosity, oligemia,
hemoconcentration

Interference in
tissue metabolism

Renal ischemia

:

CIRCULATORY
FANURE

Muscular weaknass
Hypothermia
Anorexia

OLIGURIA
Concentrated urine
and exacerbation
of acidemia

Fig. 5-1 Etiology and pathogenesis of dehydration.

.

fa‘b O g_j OD‘D Cuwd )l u.wL.w w] 9 cle
Veterinary Medicine : gse

Abomasal stasis— Repeane_d pa_renuaral Intestinal obstruchon
2 administration of y L
seguestration of corticosterolds with {kiigh} (faifure of
s : 5 .
K* ions in abomasum mineralocorticoid activity reabsorption of K~ ions)
1 |
Increased renal excret:on
of K* {compensatory 1o Entaridis {loss in
renal ratention of H* ions mbestinal fiuid)
in alkalosis)
LEM!
Decreased dielary HYPOKALEMIA Following treatment
intake of potassium for strong lon (metabolic)
acidosis
Muscle weakness and
recumbency
Depression
Muscle (remor

Cardiac arrhythmia
Coma

Fig. 5-8 Eticlogy and pathogenesis of hypokalemia.
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Tahle 2. Genotypes/variants of KHV samples from various countries by sequence analysis. Isolates investigated in this study are shown in beld print, TK: thymidine kinase

Genotype Country Enlarged 95 region  Enlarged Enlarged TK gene region Source
[variant 184-187  212-216  Sphl-Gregion 94 778 B13-814 B49-850  B77-8B5 945-936  957-958 961-067
209 566-566
Al Japan, Taiwan,
Philippines, TITT  AAAAAA C - C A - AA TTTTTTT  CTTTAAAAAAAA - - AGATATT Kurita et al. (2009)
Indonesia
Korea, (KHVPT-08) TTTT AAAAMA C - C A - AA  TITITIT CTTTAAAAAAAA - AGATATT This study
A Taiwen, Indonesia ~ TTTT AAMMAA C - C A - AA TTTTITIT  CTTTAAAAAAAA AGATATT  Kurita et al. (2009)
El USA Netherlands ~— TTTT AAAMAAA € AAC C G AT TITTTTTIT CTTTAAAAAAAA  CA AGATATT Kurita et al. (2009)
E2 Netherlands TITT AAAMAAA T AAC C G AT TTTTTTTIT CTTTAAAAAAAA  CA AGATATT
E3 - AMAMMA € AAC C G AT TITITITIT CTTTAAAAAAAA  CA AGATATT
E4 Netherlands TITT AAMMAAA € AAC C G AT AA TITITITIT CTTTAAAAAAAA  CA AGATATT
Korea, (KHVBA-08) TTTT AAAAAAA C AAC C G AT AA  TTTTTITIT CTTTAAAAAAAA  CA  AGATATT This study
E5 Netherlands TITT AAMAAAA € AL C G AT TTTTTTTIT - - - Kurita et al. (2009)
Ef lsrael TITT AAMMAMA € AAC T G AT TITITTTIT CTTTAAAAAAAA  CA AGATATT
E7 England TITT AAMAAAA € AAC C G AT TITTTTIT CTTTAAAAAAAA  CA AGATATT
Tsolate 1 i 0 0 i f0 ) i i 100 110 10 PCR Pattern
I (GO CAA A GC TR OO Ba MG TR TTCACCTTCABRATCTICAACBATATABATGATAGRSTCREAGTCATCCACGRTGATBACACOCGABACAACCACCTORRCACCTTY, I
I |GCARCCTCAACCCCR BCCTCAACTICACCTTCAGAATCTTCAACORTA T GATGATARACTC GAGRCAACCACCTCROCACCTTC L.
U |GCAACCTCAACCCCG 60 CTCAACTTCACCTTCAGRATCTTICAACQQTATOGATGATAGAGTC GAGACAACCACCTCGACACCTTC [+
M |GCRACCTCAACCOCG BLCTCRACTTCACCTTCAGRATCTTCAACGRTATGGATGATAGAGT CHEAGTCATCCACGRTIGTGACACOCGABACAACCACCTCRACACCTTD T+
PT-08  CAACCT A OOt B CARC AL ARG AACT TR CT T ABRATCT TCAAC BB TA TR TEAT ABAGTCHEARTCRTCCACBRTGAT BCACCE GABACAACCACCTCBREALETTE. I
BA-0F | GCAACCTCARCCCCA BCCTCAACTTCACCTTCAGARTCT TCAACORTATGER TGATACACTCARAGTCO CCACGRTERTCACACCLCRBACAACCACCTCRRCACCTTE I+

Fig, 3. Alignment and classification of Marker I alleles in this study, The alignment includes sequences of the 2 isolates PT-08 and BA-08. J; Japan, I Israel, U; US,

NL: Netherlands
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