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Abstract

Velver antler 1s currently harvested in New Zealand by chemtcal or physical restraint and local
anaesthesia  Qur expanding export market to North Amenca, and the strict regulations that food
products, and drugs used n food producing ammals are under, by the Food and Drug Admunistration
(FDA) of the USA, knowledge of these regulations and the consequences of finding drug residues m
harvested velvet 1s now clearly a requirement Awareness of carcinogenic metabolites from the
breakdown of the commonly used chemical restraint and local anaesthetic agents has lead a search for
alternate protocols for velvet antier removal as a prerequisite for continued export of velvet product to
North Amenca The FDA s currently concerned about xylazine now that 1ts metabolite, 2,6-xylidine
has been shown (o be carcinogenic 1n rats Simularity i the chemical structure and metabolism of
lignocane has also put this local anaesthetic “in the himelight™ as far as 1t’s possible regulatory status,
and the potential for finding simlar residues of the same carcinogenic metabolites as xylazine

This presentation outlines FDA regulations relating to the use of drugs 1n food producing animals and
the tolerance of drugs with carcinogenic potential It will also review the chemical immobihsing
agents that are currently avalable, and give an overview of potentially useful chemical alternative
restraint agents, with a companson of these drugs and the potential for their use in a non-vetennarian
supervised situation Being aware of the breakdown of the commonly used sedative xylarine, to the
carcinogenic metabolite, 2,6-xylidine will wd 1in highlighung the need to reduce its use within this
industry and search for alternative methods tor velvet antler harvest in this country. Companson of
the amide and ester linked local anaesthetic agents 1s also included to emphasis the differences in the
mechamism of metabolism between the different classes of agents and the potentral for use of ester
linked local anaesthetic to reduce the hkehihood of drug and metabolite deposition into harvested
velvet

Introduction

Velveting of deer 1s the removal of a highly innervated and vascular living tissue from a live ammal

Any person that removes velvet antler has a legal responsibility according to the Ammal Welfare Act
(1999} to provide general or local anaesthesia of sufficient power to prevent that ammal feeling pamn

Many other conntnes have similar legal requirements [16] Methods for local analgesia and chermcal
restraint must be safe for the ammal, and not product unwanted or harmful residues for the consumer.
The Deer Industry’s velvet antler marketing strategy 1s directed towards the potentally lucrative
North American nutraceutical or functional food market The USA market 15 heavily regulated in
terms of food safety and purity. Thus, chemicals used duning the removal of velvet antlers are under
scrutiny Vetennarians and deer farmers need to be aware of the basis of these concerns, and the
industry must assure our markets that our products are safe and pure, and comply with regulations

This paper reviews regulatory issues, and examines potential alternatives to amimal remedies currently
used dunng velvet antler removal. which may provide greater assurance of compliance with
regufations i the marketplace

Current velvet removal techniques

Velvet 15 removed in New Zealand by either chemical restraint with a sedative and local anaesthesia,
or physical restramt local anaesthesia  The main sedatives used for chemucal restraint duning velvet
removal include, xylazine or xylazine combinations, with opiods fentanyl or carfentanil, or with
ketamine. Local anaesthes:y 15 achieved by hgnocame hydrochlonde, or less commonly by
bupivacaine or mepivacane, by nng block around the antler pedicle, or specific nerve block
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Export market requirements

The export markets for velvet antler have traditionally been Asian countnes, which are lowly
regulated markets. Introduction of our velvet antler into North America has heightened the legal
aspects of exporting a “food product” to a highly regulated market The USA has one of the most
thorough pestictde and ammal drug regulatory systems n the world, with ngorous approval,
monitoring and enforcement processes The main agencies playing a role in regulation are the Food
and Drug Administration (FDA) and the Food Safety Inspection Service (FSIS) [13] The end products
of velvet antler have also recently changed from additive type products to nutraceutical products such
as athletic performance enhancers Unul recently, velvet antler has been loosely classified as a “food
additive” and residue 1ssues associated with it have only been a techmcality, as the FDA hasa't
recogruised 1t as a food However. the use in food supplements has moved velvet antler into the food
product category, and therefore under the scrutiny of these internatronal regulatory bodies

Regulatory issues

The USA Food and Drug Administration (FDA) 15 the primary federal agency responsible for the
regulation of food and drug products intended for use 1n humans and ammals 1n the USA The Centre
for Food Safety and Appled Nutrition regulates the majority of human foods The Centre for
Vetennary Medicines (CVM) ensures the human food safety of ammals drug products that enter the
human food supply as residues in mulk, meat and eggs produced from treated amumals. While the
CVM 1s responsible for performing the safety assessments for amumal drug residues, the United States
Department of Agnculture (USDA) Food Safety Inspection Service (FS1S) 1s pnmanly responsible
for testing meat for microbiological contamunauon and amimal drug residues [11] The FDA must
approve all drugs that are used, either partly, or wholly in food-producing ammals in the United
States, In 1988 a food market survey by the FDA found that 67% of consumers polled considered that
drug residues were a serious health hazard, 28% considered residues somewhat of a hazard and 5%
were unsure. Whether this was based on a question of absolutely any residue present or a specific
residue at a specific level 15 uncertan but whatever the question, consumer perception about a health
1ssue whether correctly interpreted or not will have a senous 1mpact on regulatory pohicy. Currently
the presence of a drug residue renders that product adulterated and constitutes a violahon of the
Federal Food Drug and Cosmetic Act [9]

When prescribing or using a drug in a food producing amimal, a veteninanan that agent must bear two
major responsibilities, firstly for the welfure of that ammal and secondly, to guarantee public safety
Most agents used 1n foed producing animals have the potential to become deposited into tissue that 1s
then tumed 1nto food products Issues assocrated with this deposition relate to the capability of
residues of & drug, or its metubolite, having some pharmacclogical activity in the consumer. As far as
some groups of drugs are concerned, e g the penicillin anubiotics, the concerns mmelude the ability of
the agent to cause potentially fatal allergic reactions in humans as well as to exacerbate or accelerate
the production of antibiotic resistance  With other ugents e g diethylstilbestrol (DES) 1ts use 1n food
producing ammals has become 1illegal due to the link between n utero levels of DES and a rare
vaginal cancer 1n women [16]

Drug residues

A drug residue 15 defined as any compound present in the edible tissue of a treated amumal that results
from the use of the drug This includes the drug itself. 1ts metabolites and any substance formed mn or
on food as a result of use of that drug  Omnginally ammal drugs were approved based on a “no
residue™ or “zero tolerance™ policy While the “no restdue™ concept was acceptable to consumers and
politicians, the zero tolerance actually represents the sensitivity of the analytical methods used to
monitor drug residues, not a true zero value As analytical methods improved, the zero tolerance level
continually needed to be lowered To correct this problem the agency adopted a negligible tolerance
policy, which was generally assigned as O 1 ppm (0 1 mg/kg) 1n all edible ssues However, this was
not related to the potentral hazard of the compound. The CVM then adopted its cumrent nsk
assessment procedure, whereby the tolerance 15 based on toxicological, residue and metabolism data.
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The current model 1s* the nsk trom ammal residue equals the hazard of the drug product times the
expostre to the drug residues [11]

Generally, violative residues and reactions in humans from the use of anaesthetic agents n food
producing ammals has not been a major concern, this 1s because of the pharmacokineuc properties
and climical usage of these agents Anaesthetic agents are generally only used in the short term as
single bolus 1njections and theretore accumulation 1n tissue unlikely [14] Most agents have a short
half-life, and ammals are usually not slaughtered in the immediate period after admimstration
Xylazine however, has been quantitatively 1dentified as a residue 1n velvet antler At 25 to 72 minutes
after admimstration of xylazine, between 70 — 220 nanograms of xylazine has been 1dentified per
gram of velvet antler harvested. This 15 equivalent to 0 07 — 0 22 mg/kg [7] To the authors knowledge
no work has been done to 1denufy any metabolites of xylazine in this product However based on the
neghgible tolerance policy the level assigned 1s 0 1 mg/kg in edible tissues. Therefore the levels of
xylazine 1n most cases may be in breach of this Because of the unique situation of velvet antler
removal, the food product 1s in fact generated in the period where blood and tissue levels of these
agents are likely to be rising to a maximum point Becavse of the striking vasculanty of velvet antler,
drug deposition is probable unless a tourmiquet 15 applied at a point prior to sedation, which of course
15 an 1mpossible situation Even 1f a tourmiquet were to be applied prior to sedation this may not
guarantee xylazine leakage past the tourntquet [10] Fenton (2000) stated “The only difference
between consuming velvet antler and meat or milk from amumals treated with drugs 1s the total volume
of product consumed, and thus the amount of drug exposure would be considerably less Ths stil
doesn’t make 1t nght "[8]

Regulation of carcinogens

The Delaney Clause of the Food Drug and Cosmetics Act prolubits the use of carcinogenic
compounds 1 food producing amimals  According to FDA regulations a sponsored compound
considered to be a suspect carcinogen must undergo testing to assess whether 1t 1s carcinogenic and 1f
so the quantitative aspects of 1ts carcinogenic response [3] There 15, however, an exception to this
clause the DES proviso, which states that no residue of that carcinogenic compound will be found n
food producing animals under conditions of use reasonably certain to be followed n practice The
carcmogenic potential of a compound 1s evaluated based on structure, results of genetic toxicity tests,
and toxicological studies [11] 2.6-xyladine 15 a by-product of metabolism of both lignocane and
xylazine and was found to be carcinogenic 1n male and female rats. This determination was based on
observed significunt increases 1n the incidence of adenomas and carcinomas of the nasal cavity and an
increases incidence of subcutaneous fibromas and fibrosarcomas in male and female rats [3]

Extra-label drug use

Extralabel use of a drug occurs when it 15 used 1n a species 1n which 1t 1s either/or not approved, at a
dose not stated or for a purpose 1t 15 not intended for The passage of the Amimal Medicinal Drug Use
Clanfication Act (AMDUCA) in the USA 1n 1996 has allowed veterinarnians to use drugs including
human preparation in an extralabel manner, provided there 15 data to support the human food safety of
such use A simmilar process, relying on the spproved NZ Veteninary Association code of practice, will
occur i NZ when the ACVM Act 15 fully implemented 1in 2001

Withholding perlod

The withdrawal or withholding penod of a drug 15 a term that represents the 1nterval that 1s required
after dosing for ussue concentrations of a drug or its metabolites to deplete to less than a specified
concentranion that 18 deemed safe for human consumption The withdrawal tume 15 closely related to
the half-hfe of the agent and 1n general, with knowledge of the half-hfe of a drug, a withdrawal tme
can be estimated or extrapolated The half hife 15 the ime taken for the concentration of the drug to be
depleted by 50%. In ten half hves there wiil only be 0 1% of the original concentration of that drug
left Using a tume penod of ten half lives 1s a rule of thumb for estimation of a potential withdrawal
period. However, this estimation does not take tnto account active accumulation of a drug 1n a specific
tissue, concentrations of active and nactive metabohtes that may still be present 1n those tissues or the
difference between toxic and non-toxic agents [t 15 recommended that a safety margin also be
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mncluded into this withdrawal ume estimation depending on the carcinogenic and toxigenic potential
of the agent m questron.

For drugs that are used extra-label, for instance human drugs used 1n amimals, there 1s an United States
based information/electrontc database system available to veterinanians to aid 1n avoiding residue
deposition in amimal tissue  The Food Ammal Residue Avoidance Database (FARAD) 15 a
computensed database system developed by the FDA to allow veterinanans access to
pharmacokinetic data and international labels of varnous drugs that are used 1n food producing animals
1n an off [icense manor FARAD was developed to provide information to prevent residue deposition
in food products. Residue and pharmacokinetic information s also used by FARAD personnel to help
develop withdrawal recommendations for some extra-label drug uses to aid 1n the mitigation of other
problem residues [6]

Sedative agents of use or potential use for chemical restraint

Sedatives are often used for restraint ot stags for velvet antler removal. The properties of an 1deal
chemucal restraint agent are easy to admimster (can be given by the mtramuscular or subcutaneous
route), rapid onset of action and latent period (time from drug admimistration to peak effect), effective
predictable sedation, rapid, uneventful recovery. predictable duration of effect, reversible, small
volume; non imtant to tissues, inexpensive, no residue deposihon: and above all, safe in the target
species and for the person admunistening the agent There are no agents available currently that cover
all of these aspects A few groups of sedatives provide most of the properties but may have other
properties that are of a disadvantage

The sedative agents that are currently used by vetennanans, or are of potential use for the purpose of
velvet antler removal include, the alpha two-agomst agent xylazine, the opioid agents, the
phenothiazine agent acetylpromazine, butyrophenone compounds, the phencychdine / dissociative
anaesthetic agents and the benzodiazepines.

Alpha-2 agonist agents

Xylazine 1s the most commonly used sedative agent for velvet removal 1n New Zealand It provides,
predictable potent sedation with short onset of action, good analgesia and has a reversal agent Its
main disadvantages include cardiopulmonary depression, lack of registration for use in food
producing animals 1n the United States and the recent idennfication of a carcmogemic by product of
metabolism. Several unsuccessful attempts have been made by manufacturers of xylazine to obtan
approval for the use of xylazine in food producing ammals 1n the USA.[3] Its registration n food
producing ammals in the USA 1s unhkely to occur, due to FDA regulations regarding carcinogenic
drugs. While xylazine uself has not been tested for carcinogenicity, 1t has been tested for
mutagenicity and has been found to be weakly mutagenic [17] 2.6-xyhdine was found to be
carcinogenic 1n rats, based on observed significant increases 1n the incidence of cancer [3} In 1996 the
World Health Organisation FAQ/WHO expert commuttee considered the 1ssue of residues of xylazine
and other vetennary drugs and were unable to establish an acceptable damly intake (ADI) for xylazine
because a metabolite 2,6-xylidine, 15 genotoxic and carcinogemic The comnuttee was unable to
establish a maximum residue lirmt (MRL) because there 1s a lack of informatton about the metabolism
and residue depletion n edible tissue

Detomidine and medetoridine are the other alpha-2 adrenergic agents available in New Zealand
They are registered for use in horses, cattle, dogs and cats These drugs may offer an advantage over
xylazine but no information about metabohsm of these agents 1s available. There 1s stll the likehhood
that they will become deposited in velvet tissue prior to removal Similarities 1o structure to xytazine,
suggest sinmilar metabolism and metabolic products may also be produced.
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Oploids

The opioids are a group of drugs that provide some advantages over many of the other sedative agents
available including profound and predictable sedatton and analgesic properties  The legal
requitements that need to be followed when administering opioid agents to animals preclude use 1n a
general farming situation, since they are classified as Prescnptton Ammal Remedy Class 111 agents
because of their potential to produce addiction, and danger to people. As such they can only be
admmstered by a vetennary surgeon The opioids produce profound respiratory depression in
humans, leading to respiratory arrest through nhibiing the actions of carbon dioxide on the
respiratory centre in the medulla The newer, more potent opioids etorphine and carfentanil are more
potent than morphine (carfentamul has a potency 10,000 times that of morphine). They are also easily
absorbed through skin and mucous membranes and therefore care must be taken when handlmg these
agents Because of the regulatory status und the potental for adverse drug reachions in humans
consuming velvet containmg even small amounts of these agents, residues are unlikely to be well
tolerated and they are not a feasible alternative for routine use n velvet harvesing Currently,
combinations of fentanyl/azaperone/xylazine and carfentanil/xylazine are registered in NZ for use 1n
deer

Phenothiazines

Drugs within the phenottiazine class are classified as antipsychotic or neurcleptic agents Al drugs
in this class have a wide range of central and penipheral effects, but the degree of activity vanes from
one compound to another. They have the ability to produce dose dependant sedation but do not have
intnnsic analgesic properties and thus are very seldom used alone They are more commonly
combined with an opioid or alpha-2 adrenergic agent in a combination known as neuroleptanalgesia.
Mild vasodilation 15 produced by blockade of alpha-adrenergic receptors In most patients this 15 well
tolerated but can cause severe hypotension 1n sick or debilitated amumals. They are potent antiemetic
agents and have a spasmolytic activity on the gastromntestinal tract of ruminants that can lead to
relaxation of the cardiac sphincter and consequential regurgitatton and potentially aspirahon of
ruminal contents

Acetylpromazine 1s the most commonly available phenothtazine and 1s used extensively 1 most
species, with a sumilar dose rate across species Plasma pharmacokmetic data for horses and
metabolism 1n food animals has been reported although few residue data 15 avarlable in the published
hiterature [5] In general, the onset of action after intramuscular injection 1s at least fifteen to twenty
munutes and the duration of action 15 up to twelve hours  Acetylpromazine 15 not registered for use n
food producing amimals n the United States. Because of prolonged duration of action, FARAD have
recommended a meat withdrawal period of at [east seven days. Acepromazine 1s approved 1n Canada
and Australia for meat producing amimals

Butyrophenones

In humans the butyrophenones are a group of agents that produce sedation simmlar to the
phenothiazine but can be associated with some unpleasant side effects including hallucinations,
agitation and aggression Like the phenothiazines, butyrophenones have mummal effects on the
cardiovascular system with mild hypotension produced by alpha-adrenergic blockade They are also
potent antiemetic asgents The most commonly used butyrophenone 1s azaperone, which 15 marketed
as Stresnll® and registered for the use in pigs  If combined with an opioid agent, azaperone gives
more predictable sedative effects and the dose can be reduced by one tenth The combination of
xylkazine/azaperone/fentanyl (“Fentazin”} 15 licenced for use 1n deer 1n NZ Dropendol 1s another
butyrophenone that 1s marketed in combmmation with the opiord fentanyl in Innovar Vet®.
Haloperidol has been used in fallow deer, producing excellent calming effects but its use in larger
species of antelope has been unpredictable  All of these three agents have very prolonged durations of
action up to eight hours and with no reversal agent, deer would remain sedated and potentially
vulnerable for this period. The major metabolite of azaperone, azaperol also has pharmacological
activity and has been found to be weakly mutagenic, and thus potentially carcinogenic

83



Phencyclidines

The phencychidine anaesthetic agents are amongst the most widely used agents i most species 1n
veterinary medicine, and include hetamine and tiletamuine  They produce predictable dose-dependant
sedation through to general anaesthesia and can be admimistered by most routes, including absorption
through mucous membranes Unltke many general anaesthetic and sedatives, these agents tend to
have a positive effect on the cardiovascular system, causing an overall mcrease i blood pressure The
main disadvantages are. lacge and muscle rigidity produced if used alone. Muscular ngidity 1s
overcome by combmatton with a benzodiazepine such as diazepam or zolazepam. Unfortunately the
absorption of diazepam from subcutaneous or intramuscular sites is unpredictable due to the chemcal
properties of the vehicle 1t 1s dissolved 1n  The other alternative to the benzodiazepines 1s xylazine,
which also produces dose dependant sedauion as well as muscle relaxation. The mxture “Xylaket” 15
hcenced for use 1n deer in NZ

The main advantage of uletamine over ketamine 1s that it comes 1n a premuxed powder formulation
{(Zolenl®) 1n combination with zolazepam (a benzodiazepine). It can be made up to a concentrated
solution by adding a smaller amount of distitled water, reducing the overall volume of drug to be
admimstered The zolazepam 1s also water-soluble and so the absorption from subcutaneous or
intramuscular sites 1s more predictable than diazepam  This drug 1s however, still expensive and this
may preclude uts use in deer Ketamune 15 approved for use in non-food ammals. There 1s no
pubhished residue data for edible tissues However. there 1s extensive pharmacokinetic data for serum
and plasma n calves, sheep and swine [5]

Benzodiazepines

The benzodiazepines are a group of agents used extensively in human anaesthesta because of their
extremely predictable, profound sleep producing effects In most animal species the sedative effects
are not as potent and there 15 marked individual vanability They are used most commeonly n
combination with other agents for muscle relaxation or for drug synergism. The most commonly used
benzodiazepine 1s dhazepam, which 15 available 1n tablet and injectable formulations, there 15 species
vanablity 1n the absorpuon of diazepam orally and the effects seen in deer species have ranged from
sedation through to manic behaviours The injectable form of diazepam has an unpredictable
absorption pattern when given by the subcutaneous or intramuscular routes and so 1t 1s recommended
1t be given by the intravascular route only.

Table 1:  Comparison of the pharmacological effects of vanous sedative agents.

Drug Class Sedation | Analgesia | Reversible | Duration Side effects Mutagenic /
Carcinogenic
Xylazine Alpha-2 VvV | VvV v Short Cardiopulmonary | v (Mula)
v'v'v (Car)
Fentanyl Opiod vvvy [ vvy v Short Cardiopulmonary | X
Etorphine Opioid vvv vV v Short Cardiopulmonary | X
Carfentanil Opioid vvv [ vvY v Shor Cardiopulmonary | X
Acepromazine | Phenothiazine | v'v/ X X Long Mild hypotension | X
Azaperone Butyrophencne | +/- X X Long Mid hypotension | v (Mut)
Dropendol Butyrophenone | +/- X X Long Mild hypotension | X
Halopendol Butyrophenone | +/- H X Long Mild hypotension | X
Ketamine Phencycidne | VvV | ¥V +- Moderale | Muscularngidly | X
Thetamine Phencychidng | v'vv | vV +- Moderate | Muscular ngidity | ¥
Diazepam Benzodiazepine | +/- X v Moderate | None X




Local anaesthetic agents

Local anaesthetics include a large group of agents that reversibly block propagation of the action
potential along the nerve axon resulung 1n dose dependant analgesia and muscle paralysis They are
unique n that they are active at the site of application and indeed, systemic absorption not only
decreases the relative potency of the agents, 1t also results 1n a shorter duration of action and increases
the potential for systemic toxicity Most local anaesthetic agents need to be injected to produce ther
effects, as the skin provides a barrier to absorption. There are several agents that are available in a
topical form but these require a relatively long period of ime under an occlusive bandage for adequate
absorption and usually only anaesthetise the tissue a few millimetres below the site of absorption.

Pharmacokinetics

The pharmacokinetic properties determune the potency, onset of action and duration of action

Lipid solubility determines potency

High lipid solubility would be expected to promote drug entry into membranes by increasing the rate
of diffusion By promoting 1nteraction with hydrophobic components of the receptors, high hpid
solubility will increase potency and duration of effect [4,18]

lonisation pKa determines onset of action

Drugs exist in 10msed and non-tomsed forms The non-lomsed form 1s pnmarily responsible for the
action of that drug as 1t 15 more lipid soluble and thus able to penetrate neural tissue beiter The pKa
of a chemical compound may be defined as the pH at which 1ts jomsed and uniomsed forms are tn
equal concentrations. The onset of anaesthesia ts directly related to the rate of diffusion through the
nerve sheath, which 1n turn 1s correlated with the amount of drug present 1n the base form.[4,18] The
percentage of a specific Jocal anaesthetic drug, which 1s present in the base form when 1njected mto a
tissue whose pH 1s 7 4, 1s inversely proportional to the pKa of that agent. For example lignocaine has
a pKa of 7 74, and 1s 65% 1onised and 35% non-iomised at a tissue pH, while Chloroprocaine with a
pKa of 8 71s 95% 1onised and 5% non-tomsed, at a tissue pH of 7 4 [4] lonisation 1s relevant to the
solubihity and activity of local anaesthetic agents Because the 1onised forms are more water soluble
than free bases the drugs are dispensed as their hydrochloride salts 1n acidic solutions which helps to
stabilise the esters which are readily hydrolysed in alkaline conditions The pH of plan solution of
ester may be as low as 2 8 compared to 4 4 - 6 4 for the amide agents. Decreasing the romsaton of an
agent by alkahmsation will effecuvely raise the smimal concentration gradient of diftusible drug,
thereby increasing the rate of drug transfer and decreasing the latent pertod of the nerve block.[18]

Protein binding determines duration of action

The protein binding charactenisucs of local anaesthetic agents prumanly influences the duration of
action Agents such as procaine are poorly bound to proteins and possess a short duration of action
Protein accounts for about 10% ot the nerve membrane Therefore agents which penetrate the
axolemma and attach more firmly to the membrane protein will tend to possess a prolonged duration
of anaesthetic activity [4]

Amide linked local anaesthetic agents

Local anaesthelics can be categonised mto two groups, based on their molecular structure. Groups are
metabohsed in-vivo by different mechamsms and have different potentials for allergic reactions

The amide-linked local anagsthetics are the group of agents most commonly used 1n both human and
veteninary medicine and include Lignocaine, bupivacaine and mepivacaine They are metabolised by
the liver and in most species the major metabolite of this group 1s the carcinogenic by-product 2,6-
xyhdine [2;12] (Note that this 1s the same metabolite as xylazine) Lignocaine 15 the agent most
widely used and 1ts metabolism has been extensively studied in humans with 2,6-xylidine being the
major urinary metabolite [15] The current withholding period for ignocaine use 1n caitle i the United
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Kingdom 15 28 days,[19] but the Veterinary Medicines Doctorate has recently advised against 1ts use
in food producing ammals.[1] In the USA, FARAD has advised a withholding period of 24 hours n
all food-producing ammals, while in Canada the meat-withholding penod in cattle 15 seven days [19]

Ester linked local anaesthetic agents

This group includes tetracaine, procaine and chloroprocaine The ester-linked agents are currently
almost never used in veterinary medicine In contrast to the amtde linked anaesthetic agents these
agents are primarily metabolised by plasma, red blood cell and liver esterases to para-aminobenzoic
acid (PABA} Half-lives of these agents 1n plasma of normal human adults are usually only minutes
for chloroprocaine and procamne and a little longer for tetracmne [18] The advantage of these agents
for velvet antler removal would be that they are metabolised very rapidly and thus if a toxic reaction
occurs 1t should be relatively short lived They may even be metabohised by plasma and red cell
esterases after the point of velvet removal

The hydrolysis products of procaine and chloroprocaine have been measured 1n humans and are
thought to be inactive The end products are thought not to be carcinogemc although the
armnobenzoic acids may contribute to rare allergic reactions seen i humans.[18] These agents tend to
have a slow onset of action relanive to the amide-linked agents Manipulation of the pKa of the drug
however, may speed the onset of action and onset of latent period in the immediate pre-operative
stage and work 1s currently bemng carried out to assess this method.

Conclusions

Both of the currently used techniques for removal of velvet antler meet the legal requirements for the
humane removal of velvet antler, However, they do not meet the requirements of our major potential
marketplace for use of these agents in food producing animals in respect of deposition of residues of
both sedative and local anaesthetic agents, and deposition of potentially carcinogenic compounds.

The high regulatory requirements of our newer export markets prompt consideration of different
methods than the currenly used xylazine, lignocamme or physical restraint and hgnocaine methods
The carcinogenic potential of both of these agents and the nature of removal of a highly vascular food
product duning an anaesthetic peniod 1s a concern However, all agents are hkely to become deposited
in velvet antler to some degree and therefore residues are a certamnty, particularly when a parenterally
administered agent 1s used.

The use of local anaesthetic agents with the mid of physical restraint 1n a hydraulic crush is currently
used on rmany farms However, an altemative local anaesthetic to lignocaine must be found because of
the carcinogenic by-products of metabolism of this agent. There 1s a suggestion that application of a
tourniquet poor to njection of anaesthelic may mean that local anaesthetic may not be deposited into
velvet antler. However, in humans, even after applying a tourmquet with application pressures up to
300mmHg above systolic blood pressure leakage of local anaesthetic agent has still been noted {10]
This aspect needs ivestigation for velvet antler removal

A further option 1s the use of the other readily available armde linked local anaesthenc agents
mepivacune and bupivacaime However, because metabohism of these agents 1s sinular to hgnocaine,
they are likely to be broken down to very similar carcinogemc by-preducts. The other major group of
local anaesthetics, the ester-linked agents. are broken down rapidly by plasma esterase activity and
therefore the hkely hood of finding residues 15 less They do not appear to be metabolised to 2,6
xylidine offering a major advantage over the amide hinked local anaesthetic agents. The slow onset of
action of these agents and their allergic potential are currently theoretical hmitations for use, but
manipulanon of the physiochemical properties of this group may increase their potent:al use in the
near future
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