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FOREWORD

Antibiotics are a special class of medicines used widely in both human and animal
medicine for over past 80 vears, They are also known w contribute towards meeting the
incredsing demand for sate fbod of animal origin. However, its indiscriminate use in
veterinary practice and uncontrolled use as growth promolers in animal feeds has led 1o
emergence of resistant bacteria known as antimicrobial resistance (AMR

Resistanl bacteria especially the zoonotic arising either in humans, animals or the
environment may spread from one species to the other. Therefore, in the current era, an
important agenda on the human-animal-cnvironment congern is the emergence of AMR at
the global, regional and natonal level, Such AMR issues can have far reaching
conseiuences since this threatens effective treatment of human and animals coupled with
olher cmerging issues, While the World Animal Healih Orgamzation (O1E), World Health
Organization (WHQ) and Food and Agriculture Organization (FAQ) are working hand in
hand o address such concerns through the ri-partite approach ara global and regional
lewel, wie in Bhutan are aleo pursuing the same agendieat the national level,

Hence, in order to safeguard the public health and ensure sustainability of livestock
production, the efficacy of antibiotics needs 1o be preserved through their ratiomal use.
Thus, the National Centre [or Animal Health (NCAH) has developed Antibitie Guidelines
far Livestock in Bhadan in order 1o promote 18 jndiciony use Tor animal health and
production. The guideline is being developed adopting the pringiples of evidence-based
medicine involving the relevant expertise from both within and owside the agency.
Further, this puideline can be wsed in conjunction with National Voterinary Drug
Formulary (NVDE) and Standard Treatment Guidelines for Animals (STGA) developed by
NCAH & Nationil Animal Hospital (INAH), Dol

Wi are confident that this guideline will serve ds a useful resource in providing the
redpuired [nformation for prescribing antmicroblals by the veterinarians, veterinary para-
professionals und vther gnimal health workers in their routdne animal health dactivities,

[ would like o congratnlate the dore members, welindcal advisors and in particular Dy,
Dukpa, Program Director, NCAH and Dr, N. K. Thapa, AMR Feeal Poinl, for
fior llw‘uxuullmﬂ cootdingtion in production of this booklet.

Dr. Ta up

l]imr;mr Gieneral
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Glossary

ABST: Aruibiotic sensitvity test

BW: Body weight

BAFRA: Bhutan Agriculture & Food regulatory Authority
CNS: Central nervous system

CST: Culture & Sensitivity Test

DRA: Drug Regulatory Authoriry

EVDL: Essential Veterinary Drug List

Gil: Gastrointestinal

Hrs: Hours

IM: Irtramuscular

IV: Intravenous

LA: Long acting

NSALD: Non-steroidal anti-inflammatory drug
PO: Orally (perog)

SA: Short acting

SC: Subcutaneous

WP withdrawal period
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1. Infroduction

Antibiotics, also called anubacterials, are a type of antimicrobial medicines
used in the treatment and prevention of bacterial infections.

Antibiotics can be individually administeved to animals to treat {(therapy) or
prevent (prophylaxis} disease,

Aniibacterial can also be administered o clinically healthy animals belonging
to the same flock or pen as animals with clinical signs (metaphylaxis) and is
typically used during disease putbreaks in aquaculture and in poultry and also
in ether animals like swine and catile, Infections are wreared before their clinical
appearance and the treatment period is usually shorter than for therapentic
lreatment,

Systemic antitnicrobial (reatment can be administered orally, through
medicated feed or water. or by injections - usually as an initiation of
antimicrobial treatment typically followed by systemic or local treatment.

Local antimicrobial treatment includes intramammary infusion for mastitis
freatment, iniranterine treatment and topical skin, ear and eye treatment.

With regard to farmed fish, antimicrobial treatment iz almost always
administered hy medicated feed, although some brood stock may be reated
individually by injection or immersion in water.

Antimicrobial treatment is usually administered on an individual basis to pets,
Systemic treatmient is conducted orally, by the administration of tablets or
mixtures, or by injections. Local antimicrobial treatment includes topical skin,
eat and eye reatment

b |
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2. Amiibiotics in food-producing animals

Antibioties are widely used in food-producing animals and this has contributed
to the emergence of antibiotc-resistant bacteria in food-producing animals.
These resistant bacteria can contaminace the foods that come from those
animals, and persons who consume these foods can develop antibiotic-resistant
infections.

There is strong evidernce that antibiotic use in food-producing animals can have
negative impact on public health through the following sequence of events:
o  Use of antibiotics in food-producing animals allows antibiotervesistant
bacteria to thrive while susceprible bacteria are suppressed or die;
e Resistant bacteria can be transmitied from food-producing animals o
humang through the food supply;
e Resistant bacteria can cause infections in humans; and
o Infections caused by resistant bacteria can result in adverse hwman
health consequences.

Because of the link berween antbioric use in food-producing animals and the

occuirence of antibiotic-resistant infections in humans, it is encouraged (o put

the following basic principles to minimize inappropriate use of antibiorics in
humans and animals:

I, Herd management and size: Smull closed breeding finisher herds, which
are family owned, usually do well when compared with farms where
employees look after animals;

2. Mixing of animals from different spurees should be avoided: Introduction
of three-site system consisting of the breeder sites, the nursery sites and
linishing sites in separate houses;

3. Population density: Increased density in pens or barn has been linked to
increased s1ress and disease fransmission resulrng in higher mortality and
reduced growth; |

4. Weaning age Early weaning below 45 days of age in Bhutan, sometimes
below 10 days to eliminate disease without depopulation;

5. MHousing envirenment: Appropriate housing and environmental
management [or disease prevention; and




Anitibiotic Guldelines for Livestpok in Bhutan 2016
6. Herd/population immunity: Protection via natural or induced immunity to
control disease via vaccination.

3. Antibiotics as growth promoters in food-animals

Supplementing animal feed with antibignes t enhance growth (growih
pramoter) has been commeon practice for more than 30 years and i¢ estimated
1o constitute more than half the total andmicrobial use worldwide. These
products improved feed conversion and animal growth and reduced morbidity
and mortality due 1o clinical and subclinical diseases.

With accumulating evidence, the use of antimicrobial drugs and development
of resistance in animals and humans has been found as interrelated. Therefore,
antibiotics as growth promoters are na longer encouraged as a tooel in animal
production.

4. Rational use of Antibiotics

In order to minimize the possible impact of animal antibiotic usage on public
and animal health, various international organizations such as the WHO, OIE,
FAO and the EU Commission have in recent years emphasized the imporrance
of prudent and rational antibiotic use in animals.

These organizations have emphasized 10 a greater extent that the prudent
antibiotic use is important, not only to saféeguard the efficacy of antimicrobial
drugs in veterinary medicine but, even more so, to prevent the emergence and
spread of undesirable resistance phenotypes in zoonotic pathogens as well as in
cormunensal bacteria that can be transmitied between animals and humans,

Following guidelines should be followed for the responsible use of
antimicrobials in animals

4.1 Efficient management
Antimicrobials are not a substitule for good management and henee, it should
be simed w0 reduce irifection in farms and pet animals,

9
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Encourage vaccination to prevent disease in the first place and involve hygiene
and  disinfection procecdures, biosecurity measures, management
improvements including stocking density etc.

4.2 Avoid inappropriate use

Antimicrobials should only be used when 1t is known or suspected that an
infectious agenl is present which are susceptible to such agent. Limit
antimicrobial reatment to ill or arrisk animals. Successful reatment relies on
the correct administration of antimicrobials. The competent user should follow
the manufacturers’ insoructions or guideline on the route of admirnistration,
dose, dose frequency, duration of treatment, handhing, storage, withdrawal
periods and labelling. Above all, emphasis should also be in avoiding under
dosing and also completing the course of treatment.

4.3 Choose the right antimicrobials

Wherever possible, antimicrobial usage should be based on exact (preferably
microbial) diagnosis. Treatment may be started on the basis of a clinical
diagnosis before microbial sensitivity results can be obtained. However,
sensitivity of suspected causal organisms should, be determined so thar if
rreatment fails it can be changed subsequent o results of suscepribility westing.

4.4 Monitor antimicrobial sensitivity

Clinical diagnosis is often the inital basis for wreatment however, bacierial
culture and sensitivily 1nust be determined whenever possible to change 1o
mast sensitive antimicrobials.,

4.5 Minimise use

The prophylactic wse of antimicrobials is never a substitute for good
management. Use antimicrobials only when animals are at risk and or when
there is evidence that usage reduces morbidity and/or morality in the animals.

4.6 Good Record keeping

Proper records of meatment and the outcome of meatment are also essential 1o
evaluate the effectiveness of treatments. Historical information, including
laboratory sensitivity dara, is also valuable in deciding on future treatments.

11
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Hence, a proper and accurate record of the antimicrobial usages should be
maintained.

4.7 Report of treatment failure

Treatment failure may be the first indication of resistance to an antimicrobial,
It is essential therefore that each and every suspected failure to be reported to
the concerned focal persons/agency.

4.8 Restriction of use of Fluorogquinoelones and third/fourth generation
Cephalosporins

These two classes of antibiotics are considered to be ¢ritically important both
for haman and animal health and hence should be used as recommended
below:

“ Not to be used as preventive treatment applied by feed or water in the
absence of clinical signs in the animals 1o be treatad.
“  Not to be used as a first line of treatment unless technically justified,

Exira label use of Fluoroquinolones and Cephalosporins should be limited and
nsed only when no alternatives are available.

5. Specific antibacterials

5.1 Aminoglycosides

Aminoglycosides are amongst the most rapid bactericidal medicines
available for reatment of merobic gram-negative sepsis. They have
demonstrated safety as empirical freatment in severe infection. Gentamicin
is the aminoglycoside of choice where approximately 95% or more of
aerobic gram-negative isolates are susceptible.

Aminoglycosides are administered IM or SC for systemic infections as they
are not absorbed from the GI (ract

All aminoglycosides are potentially ototoxic and nephrotoxic. Clinically
significant adverse effects are more likely with advancing age, pre-existing
renal impairment or hearing loss,

11
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Preparations available in EVDL: Gentamicin, Amikacin and Streptomycin.

5.2 t‘ephalnupnri:nﬂ

Mast cephalosporins are unstable in gastric acid and must be given IM or
IV except for Cephalexin and cefadroxil, cefachlor, and celixime.
Cephalosporins are distributed in the extracellular fluid and penemrate
body lissues except the cevebrospinal luid (CSF), Side elfects are rare and
cephaolsporins are considered w be among the safest antibiotics in use:

5.2.1 First generation cephalosporins

They are effective against gram-positive acrobes and ineffective against
many gram-positive aerobes,

Preparations available in EVD: Cephalexin

5.2.2 Second generation cephalosporins

This group has broader spectrum of activity than the first generation
anel have good activity against gram-positive and gram-negative
organism. They are not widely used in veterinary medicine.
Preparations available in EVDL: Cefuroxime

5.2.3 Third generation ce phalosporins

They have an extended spectrum ol acton against gramnegative
arganisms, are resistant to f-lactamase, and penetrate the blood-hrain
barrier.

Preparations available in EVDL: Cefotaxime and Cefrriaxone

5.3 Penicillins

Many Peniaillins are broken down by gastric HCI and arve thus poorly
absorbed orally. The distribuions of Penicillins are confined mosily to
the extracellular spaces, but clinically effective concentrations in most
tissues oceurs except for the CNS, bones, prostate, and eye.

Penicillins are generally administered IM except for the acid-stable
Penicillins which are administeved orally.
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Allergic reactions to Pemicillin may occur in animals, especially cattle
and signs include skin eruptions, angivedema, and anaphylaxis.
Procaine salts of Penicillin should not be nsed in pouliry because these
species are sensitive (o procaine,

5.3.1 Narrow spectrum Penicillins

These are mainly active against gram-positive organisms, bul are
inactivated by bera-lactamases. Benzathine penicillin is given IM
and provides low levels of Benzyl penicillin for up to 4 weeks.
Benzyl penicillin (Penicillin G) is administered parenterally and
remains the treatment of choice for susceptible infections.

Procaine penicillin is an IM preparation designed to extend the
half-life of Benzyl penicillin. It provides blood levels for up to 24
hrs, but these are adequate only against highly susceptible
Organisims,

5.3.2 Moderate specttum Penicillins

These Penicilling have greater activity agalist some gram-negative
organisms than narrow specomm but are deswoyved by beta-
lactamase producing strains, They have no anti-pseudomonal
ACTIVITY.

Preparations available in EVDL: Benzathine penicillin, Smepto-
penicillin, Amoxycillin, Ampicillin, Ampicillin-cloxacillin and
Procaine penicillin G,

5.4 Chloramphenicol group

Chloramphenicol is a broad-spectrum antibiotic with a range of acriviry
that includes Gram-positive and Gram-negafive bacteria, rickettesiae
and chlamydige. Chloramphenicol is not allowed for use in food-
producing animals because the potential danger of residue-induced
toxicity in humans.

Chloramphenicol is vapidly absorbed [rom the GI teact and widely
distributed 1o all assues including the CNS and eye. Chloramphenicol
13
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is administeved orally, IM, IV, or SC every 6-8 hrs to dogs, birds, or
horses and every 12 hrs to cats,

Doserelated anaemia may occur in animals. Anorexia and diarrhoea
may ocenr especially in cars with high or prolonged dosage.
Chloramphenicol use is restricted to topical application.

Preparations available in EVDL: Chloramphenicol.

5.5 Macrolides
Macrolides are bacteriostatic. They are active primarily against gram-
positive aerebes and anaerobes and Mycoplasma spp.

Macrolides are absorbed orally i protected [rom gasiric acid
destruction by enteric coated preparations or administration of the
stable, esterified salts. They are weak organic bases that are widely
distributed to all tissues except those of the CNS. They are concentrated
in acidic environments like the respiratory secretions, milk, and
leukocytes,

Common side effects include mild Gl upset with oral doses, and pain
and irritation at TM injection sites.

Preparations available in EVDL: Erythromicinand Tylosin

5.6 Nitrofurans

They are broad spectrum and bacteriostatic. Nitrofurans may not be
used in food-producing animals (including topically) becanse they have
been shown to be potential carcinogens in laboratory animals.

Preparations available in EVDL: Nitrofurazone
5.7 Nitroimidazoles

Nitroimidazoles is bactericidal against most obligate anacrobes and is
active against pretozoa, including Giardia and Trichomonas Spp.

13
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Memronidazole is well absorbed arally and widely distributed, including
the CNS.

Metranidazole is administered orally twice a day in dogs, cats, and
horses. High or prolonged desage may produce neurotoxicity with
signs that include nystagmus, ataxia, and seizures.

Preparations available in EVDL: Metronidazole

5.8 Quinolones
Quinolones are broad spectrum antibacterial and exert action hy
inhibiting topoisomerase 11. They have bactericidal activity.

Preparatione available in EVDL: Enrolloxacin and Ciprofloxacin.

5.9 Sulfonamides and trimethoprim
Sulfonamides are bacteriostatic agenrs. This causes folic acid
deficiency resulting in imjury to the bacterial cells.

Trimethoprim is synergist with sulfonamides.

Preparatons available in EVDL: Sufadimidine, Sulfadiazine and
trimethoprim, Sulfanilamide and Sulphamethoxazale

.10 Tetracyclines

Tetracyelines have a broad spectrim of activity, which includes Gram
positive and Gram negative bacteria, Chlamydia, Ricketsia,
Mycoplasma, spirochetes, some non-luberculous mycobacteria and
some protozoa. ['hey are nsually bacteriostatic. They have good nssue
penetration but do noi enter CSF.

Tetracyclines are administered orally or TV every 8-12 hrs, TM
injections produce pain. irritation, and sterile absoesses unless special
buffercd solutions are used. Oral therapeutic doses should be avoided
in adult ruminanis and used with caution in horses because of the
danger of disrupting ruminal gasiric or colonic  microflora,

L5
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respectively. Side effects include permanent staiming of unerupted
teeth in young animals. Oral Tetracyclines should not be used with
herbivores because of serious effects orl ruminant digeston.

Preparations avallable in EVDL: Tetracycline, Oxytetracycline and
Doxyeycline

5.11 Peptides

Peptides are antibacterial agents which exert action by inhibiting
bacterial cell wall synthesis. Clinical use of this drug is limited by their
toxicity.

Preparations available in EVDL: Colistin.

6. Ideal Antibiotic & Choice of Antibiotics

For the treatment of a bacterial infection, the antimicrobial agent selected must
have activity againsi the causative pathogenic microorganism and must attain
effective concentrations at the site of infection.

A ldeal Aniibiotic

I,

|

i

SR

Bacteria should no develop resistant to that drug,

Should be effective in presence of hody fluids and exndates.
Baclericidal level of the drug should reach bloed, tissue and CSF
immediately and remain maintained for a long period of time.

Should be non-toxie.

Should be excreted in urine,

Should exhibit selective and effective antimicrobial activity.

Shonld be bactericidal rather than bacteriostatic.

Chaojce of Antibiotic
When an antimicrobial is indicated, the choice should be based on factors such

as

ldentification of the infecting organism and its known or potential
susceptibility

Host faciors

Age - specially be cautious of extremes of age

16
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History of previous antibiotic exposures and hypersensitivities
Genetic or inetabolic abnormalities

Pregnancy

Hepatic and renal functions

Imimune siatus

Site of infections

@@

¢.

10, Safety including adverse reactions and drug intaractions,
1 1. Previous clinical experience,

12, Cost

13. The potential for selection of resistant organisms and

1 4. The associated risk of super-infection.

An adequale history of previous adverse reaction 1o drugs may prevent the
inadvertent administration of an anomicrobial drug to which the amimal is
allcrgir;.. A failure to do so can have serious (and sometimes (atal) consequences,

7. Correct Dosage and Route of Administration

The dose selecred should result adegquate therapeuric concentratons at the site
of infection without causing side effects or loxicity. In practice, one works from
recommended dose.

72,

Recommended dose is one that will give blood and tissue levels,
which will be effective against very susceprible orgamisms, with
minimal side ¢ffects to the host.

Intravenous route administered artibiotics attain high and
immediate blood and tissue levels and this route should be used in the
treatiment of septicemia and other life threatening/chronic diseases,
The concentrations obtained are much higher than those obrained
with equivalent doses of same drug given intramuscularly or orally,
and consequently greater diffusion coneenirations are achieved at
sites of infection. The intravenous route is used for low-concentration
high volume antimicrobial agents such as sulphamethazine and
Oytetracycline. Drugs specifically formulated for intravenous
administration use sliould be used. Severely toxeémic terminal cases
may die immediarely following injections.

17
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7.3. Indra-muscular route is the most commonly used method in large

animals, Where possible this route should be avoided in meat-
producing animals, especially with lrritant preparations.

7.4. Oral route 15 generally resiricted to preruminant animals, young
foals and pigs. Thus method is the easiest method for administration
and where the cost of revisits is a significant consideration; this route
is often chosen for continuing medication. as it will be easy for any
owner. In general, however systemic infections are bener weated by
parental route,

8. Duration of Treatment

As a rule of thumb, antibiotic therapy should be conminued for 3-5 days and the
treatment should continue for 1-2 days after the resolution of clinical signs:
Chronic infections, skin infections, osteomyelitds, infections m immuno-
suppressed animals, and infections with intracellular pathogens often require
markedly longer treatment periods and as a general rule treatment should
continne for 1-2 weeks beyond resolution of clinical signs. Recommendations
on treatment duration are given in more defall in the disease-specific and
species spocific treatments. 1t is also important that treatment is not continued
longer than necessary to avoid unnecessary use of antbiotics.

9. Antibiotics in pregnant animals

There is no drug or medicine that can be called safe during pregnancy. Hence,
the use of antibiotics should be done cautiously in pregnant animals especially
metronidazole. However, Penicillins, Cephalosporins and Erythromicing are
considered safe to be used in pregnant animals,

10. Anti-Microbial Resistance (AMR)

Antimicrohal resistance (AMR) is resistance of a microorganisin to an
antimicrobial medicine to which it was originally sensitive. Resislant organisms
(bacteria, fungi. viruses and some parasites) are able to withsiand the attack by
antimicrobial medicines, Hernce, the standard treatments become ineffective,

15
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infections persist increasing risk of spread to others. The evolution of resistant
strains is a natural phenomenon that happens when micro-organisms are
exposed to antimicrobial drugs, and exchange of resistant raits oconrs berween
certain types of bacteria. Over-use and misuse ol antimicrobial medicines
accelerates thie mnatural phenomenon. Poor infection control practices
encourage the spread of AMR.

10.1 Mechanism of resistance

« Production of inactivating enzymes, Eg, -lactamase enzyme hydrolyses
Penivillins and renders it inactive.

e Tranferase enzyme inactivates amino-glycosides.

« Changes in permeability or drug uptake.

» Changes in structure of receptors or the target molecules, Such changes
include ribogoral components with which the antibiotics interact. Eg.
Erythromicin

* Davelopment of alternafive metabolic pathways. Eg. Sulphonamides
inhibit dihydrofolate synthetase enzyme thus dihydrofolic acid is
inhibited,

o Changes in structure of target enzymes may decrease the drug affinity.

e Exchange of antimicrobial resistance genes among the organisms.

10.2 How to avoid resistance
» avoiding indiscriminate use,
starting the therapy as early as possible.
providing adequate dosage.
conowrrent therapy with two or more antibacterial agenis,
Treatment based on culture and sensitivity wherever possible.

11. Withdrawal Period (WP)

Withdrawal periods is the time necessary for an animal to metabolize an
administered product and the amount of time necessary for the product
concetitration level in the tissues o decrease o a safe, accepiable level The
normal range of withdrawal period for food animals for meat ranges from 0-60
days. There aré different withdrawal périod for different drugs and are
mentioned in the (please refer table) against each antibiotic,

g
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The withdrawal period in foed animals are necessary to curb the antibiotic
residues in food which might resultin allecgies to human and also antimicrohbial
resistatit development

Wiihdrawl periads should be strictly [ollawed it food animals The antibiotic
residues on food products are being regulated by BAFRA for the public safery

CONCErTLS.

12. Uses of Autibiotics in animals

With the recent development of AMR, the use of antibiotics in animals should
be prudent and judicious. The use of antibiotics can be minimized by good
management practices like vaccination and good biosecurity.

However, the antibiotics are used for following reasons in animal:

12.1 Therapentic use: Antimicrobials are vsed for treatment of
diseases. The infected animals receive a course of antibiorics, which
usually involves high doses for a relatively short period of time.

12.2 Non-therapeutic nse
122.1 Growth promoters: The use of growth promoters is

1222

characterized by administration of very low-dose of
antibiotics on a regular basis, mostly over a lifetime of the
food-producing animal and is given through feed to
increase growth-rate and producivity. Studies have
revealed thatuse of antibioticg in feed as growth promotors
is the one of the sources of AMR and hence, Bhutan doesn't
permit the use of antibiotics in feed.

Prophylactic and metaphylactic use: The use of
amtibiotics to animals that are not clinically ill but are the
high risk of getting infection. For example, animals are
administered with antibiotics before surgery, durimg viral
infections, transportation of animals and dry cow thérapg.r
o combat infecrion. Prophylactic use of antibiotics can be
a substantial aid in the contral and prevention of diseases

20
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in amimals however the use of antibiotics should never be
a replacement for good management practices, as the use
will eventually lead to resistant development.

13. Usage of Antibiotics in Post-operative care in animals

The use of antibiotics alter a surgery should not be a substitute for a sterile
environment for surgery. Hence, the recommendation is to use the antibiotics
prior to surgery and continue after surgery. However, antibiotics are
recommended for the surgical procedure which rakes more than 90 minutes.
For elective orthopaedic surgeries, bowel surgeries and periodontal surgeries;
ihe recommended antibiotics are Penicillin G, Ampicillin, and Amoxicillin and
if anaerobes are suspecied metronidazole can be admimistered.

However, the use of post-operative antibiotics should not be a substitute for poor

14. Regulation

Use of antibiotics in the animal feed and also food products of animal origin are
being regulated by Bhutan Agriculture and food Regulatory Authority
(BAFRA). Antibiotics for therapeutic purposes are regulated by Drug
Regulatory Anthority (DRA) as per the Medicine Aet of Kingdom of Bhutan
2003 and Bhutan Medicine mles and Regulations 2012,

21
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24.

I

Definitions:

Antibiotics: An antibiotic is a substance produced by a microorganism
that inhibits or kills other microorganisms,

Antimicrobial: Antimicrobial is any substance of natural, semi-
synihetic or synthetdc origin that kills or inhibits the growth of
microorganisms but causes little or no damage to the host
Antimicrobials include all agents that act against all types of
microorganisms - bacteria (antibacterial), viruses (antiviral), fungi
{antifungal) and protozoa (antiprotozoal),

Narrow Spectrum: The antibiotic having limited action and the action
is towards a particular organiem.

Board Spectrum: The antibiotic is elfective against both gram poesitive
and negative organisms,

Bacteriostatic: The antibiotic which inhibits the growih and replication
of the bacteria is called as bacteriostaiic.

Bactericidal: The antbiotic which kills an orgamism is called
bactericidal,

Long acting antibiotics: These are depository preparations such as
procaine Pepicillin, benzathine Penicillin or Oxyietracycline LA, They
are used for longer duration of action and are always given
Intramuscular. These preparations are then released slowly into the
blood.

Withdrawal Period: Withdrawal periods is the time necessdry lor an
animal to metabolize an administered medicine and the amount of tme
necessary for the medicihe concentration level in the tissues (o decrease
10 a safe, acceprable level.

Off label Use: Use of antimicrobials other than for intended use
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25.

References

Benbrook C. M. (2002). Antibiotic Drug Use in U.S. Aquaculiure

Bhutan Medicine Rules and Regulations 2012

Britsh Veterinary Association. (2009). Responsible use of antmicrobials
in veterinary pracrice.

Department of Livestock, MOAF, (2013), National veterinary drug
formulary.

Guide to Antimicrebial Use in Animals. (2008), Edited by Luca
(iuardabassi. Lars B. Jensen and Hilde Kruse © Blackwell Publishing Lrel
ISBN: 978-1-4051-5079-8

Manitoba Agriculture, Food and Rural Development (MATRD). (2014,
Recommendations for Administering Antibiotics and Acaricides to
Honey Bees. wyww.thenbdc.ca

Medicine Act of Kingdom of Bhutan 2003

Ministry of Health, Bhutan, (2007). National antibiotic guideline,
Bhutan. first edition.

Ministry of Health, Bhuian. (2012). National antibiotic guideline, Second
edition.

N. M. Chakrabarti. (1994). Disease of Cultivable Freshwater Fishes and
their Control, Published by International Books and Periodicals Supply
Services, New Delhi.

OIE. (2013), Responsible and prudent use of antimicrabial agents in
veterinary medicine. Terrestrial Anfinal Health Code. Chapter 6.9.
WHO. (2001). Mode! prescribing informarion boolkler.




Antibiotic Gutdelinay for Livestock in Bhutan 2016

Auin|iEakics. whis mmmabit|i]| roaisirrms o Wi | sty el PRIy
haniithy aed wiijesl ssdein, Thair s cin leeslll B e -
smmpgenos o becens ssmwnt @t gokine, slac el leg
it i Tl s dewily (e the b of
sy weriduiide

i S B o, B
et i Sy e

S o A oy e, e, e
R AR S iy

W noesl to oodlect fuely ansine (he mepoosible end prudemt
uedie o it (et (16 andmialy to geisssiva iy offeclivin s,

b agsyrn g S eyt iy ol i Semen
e L e
<4

@ —0—@

T @I e s SRS WIPRCEENE SR BOTE s o NELARE g e sy R Mg

ey by Hmmm- W P e gt g ﬁxllﬂh‘“ﬂ‘ ST

- m-rqn-quruq-“_ - e i1 s el e Rkl g e
ECE B P —
et ik g
e

Py e e Mg o e S B R R S s WS,
e Sl S e ity B e Sl ol e g B bl i b
wrgelrmpg Sriwriveley  srwledmess  gretemiiee  drSuterees

—-’;:-r,'-ﬂ' w--.;-ﬁ-ﬁ rnwrwnr-.: i 1 W '—H
Wy Lo W“
R wup | Sy e it
=iy

.ﬁl

O'I"P W IRRIELA | TLA RIB P | LALTR i World Health
4 Vg e, L S ﬂrga'rli'tﬂﬂﬁﬂ-




AntiBiotic Gasidelines for Livestpok in Shutan 2076

Aifamnis oo wsmares] ecurres St fainen Aescth, sl Ssaiih med amoess e AT
T tinmeter £uim wesllh il b tbittigends of bactnry spaifinil b =l deien i 2ol f" =5

; r
AniEet T T (== nin dpaply MEEtan (= cmir) ol Wessses worl Teios m
ve 5./

Feolitam iy qdiqeey oy
o s iR R B, eyl g
TR AT R i WHAT CAN YOU B0 A3

Farnmers
Wi need 2o onlisctreaty eneore the responelble ane oredort mse B EF""‘“ hmﬂi"l—
of artibistics in dsimsie b0 pessave thalr eRactivetiest £

T assge

et e da gl e Sevey
:;wmmwwww

® 000 @

e T e I S U S P = T (R T——— T T e s Cae sl e
e of iriiteedte & dzande sl i - ok Rk oyt bl i i R et Y
e v e TesTR e By HiRry T e I =l ey e
—TLET e EE | P

]

M A BeTiieaig o hnhﬁﬁﬁﬁh & ST E'ﬁﬂrn -

FeSs=w =T =Sy e Rl s = o Tt

detrpabiEry ey spolR Ewes etegeBadiil dpriNscaegesns
phafiin, o Sl s egrie ety o

o e i T T
‘ LRI e TR ST EE T TR o T
i€ 0 B




""""""""




