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INTRODUCTION

The first Jocal ansesthetic (LA) was cocaine, dertved from the
lenves of the Erythroxylon coon sheub In the Andes Mountaing. The
drug was first solated in 1860. When touched 1o the tongue, & has
& bitter taste, and the tongue becomes numb and loses sensation.
Cocaine was first used clinically as a LA in ophthalmology and
dentistry. Proceine, a non-addictive LA, was developed as the first
syuthedtic analogue of cocaine in 1905.

Local anaesthetics block the conduction of nerve knpulses when
applied locally to necve tissue. kdeally, a LA should (1) be non-vi-
tating to local tissve, (2) be sbie to penetrate body tissues well, (3)
cause no permanent damage to nerve tiapae, (4) possess low sys-
Semic toxicity, (5) be effective when spplied sopically or injected,
(6) have a rapid onset, and (7) bave a moderate durstion of action
S0 aliow adequate time to periorm surgery but not require excesstve
time for Ncovery. The advantages of local versus general anaesthe-
sia include decressed expense, incroased safety, low toxicity and
minimal recovery problems.

MECHANISM OF ACTION

Block of the nerve signal by LAs Is due to inhibition of voltage-
gated Na® channels through interference with the changes in
conformation that occur during channet activation. Channel inhi-
bitlon of LAs increases with repeated depolarization. a phesome-

noa called phasic block. Because either more channels are sus-
ceptible to LAs during depolarizetion or LAs bind to the channel
mmm-ﬁmm.m
block canses increased binding of LAs (Butterworth & Stricharts,
1990). A necve at rest offers Mitle opportunity for the anaes-
thetic agent to inhibit the Na* channels, but & recently stimu-
hudambgnm“m:ummm)
mm-mmdum&eum&
Stricharts, 1987).

Peripheral nerves contaln both scasory and motor, myelinated
ﬁumhﬁmm.ml.mdhmdm
hmmmﬂhbhmdhmm“w
hm.mmmumm
Ky to LAs, so there is overlap of fibre sensitivity. Foc example, some
myelinated A-5 fibres are blockad earlier and with less LA than
most uemyelinated C fibres (Nathan & Sears, 1961). Pain Is the
first seasory modality to disappoer, followed by cold. warmth.
touch and deep pressure (Ritchie & Greeae, 1990).

ONSET AND DURATION OF ANAESTHESIA

Injection of a LA into or around a peripheral nerve provides a
high degree of ansesthesia with relatively small amounts of
anaesthetic agent. The aress of seasory and motor denervation
usually begin & few centimetres distal to the injection site. The
rateof onset of anaesthesta varies with the agent used (Table 1).

Published as no. l%M&MM«MMHMWWdeM“chth

Tuxicology. University of Kentucky.

© 1995 Blackwell Science Ltd

397



" 398 LD, larkinsetal,

Yable 1. Locul anaesthetic agents commonly used in horses (adapted from Eumb & Jones, 1984)

Anacsthetic  Dose(mg) No.ofpositives Clesrancetime(days) Relativetoxicity  Poteocy RClclass Onset  Duration (min)
Procaine 80-1600 73 30+ Lo 1 3 Slow 30-90
Sidocsine 100~-400 2 2.5+ 10-14 1.5-2 2 East 45-180 .
Mlepivacaine 60-300 - 4 2% 15 1.5-2 2 East 120-180 -
m 50-200 i 11 <1.0 ] 2 intermediate 180600 .

>3800 7 >2 NA NA S NA NA

'Clurmeeumadmdm&emmmmﬁh&eﬁmm:.thm&ntuudd.u”nﬂmammunn. NA.
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fig. 1. Necve block action of 2% procaine and 2% mepivaceine on hool
withdrawal reflex intency. Values are eepressed as per cent of mean
pretreatment (control) latency. Reproduced with persision from
Kamerling ot ol. (1985).

Lidocaine providesanaesthesia within about 3min, whileonsetof
ansesthesia with bupivacsine takes about 1$ min.

The duration of & nerve block depends on the physicochemics!
charscteristics of the anacsthetic agent used. The more potent
agents are more Bpid soluble, and agents with loager durations of
sction are highly protein bound to membrane proteins (Day &
Skarda, 1991). Procaine anacsthesia has & relatively short dura-
tion (30-90 min), lidocaine and mepivacsine are intermadiate in
durstion (45120 min) and bupivacsine heas & relatively long
duretion of action (180-600 min). The duration of anaesthesia
can beextended by injocting 2 larper volume of ansesthetic agent,
but this strategy has practical lmitstions.

Prolonging contact time increases the duration of eflect of & LA.
The LAs used clinically often contaln a3 vasoconstrictor (usuafly
adrenaline or phenylephrine), which prolongs the ansesthetic ef-
fect by reducing the rate at which the anaesthetic is absorbed from
the site of Injection.

EFFECT ON PAIN PERCEPTION

i equine medicine, anaesthetic agents are frequently adminis-
tered locally around peripheral nerves sad intrasynovially tolocal-
ire pein and diagnose lamenesses (Lindsay et al., 1981; Taylor.
1991). When snaesthetics are administered locally, the hair
should be clipped, and the skin should be scrubbed with a surgical
disinfectant. Additional precautions are required to prevent the

demwwm
sterile gloves and, very importently, a new, unopened bottle of
ansesthetic (Taylor, 1991).

Lindsey et al. {1981) demonstrated the pain-relieving efiect of
intra-articular ansesthesia. A 4-year-old Quarter horse mare was
examined because of a grade [l lameness after considerable exer-
cise. Five minutes after 2% mepivacsine hydrochloride (HCY) tnjec-
tion into the afected hock joint, lamencss was no longer evident.
Duration of the pein reliefl was not reported.

Kameriing of al. (1985) studied the effact of anaesthetic agents
sdministered locally sround peripheral nerves in horses. Pain per-
ception was examined using rediant thermal stimuli from a heat
lamp. Time of hool withdrawal was measured to determine the
degree of ansesthesia provided by ansesthetic agents. Figure 1
fiustrates the significant increase in pain threshold In horses fol-
lowing procaine and mepivacaine administration, Onset of anaes-
thesia was quicker and longer lasting with mepivacaine, In
contrast, phenylbutasone had o effact on noclception (Kameding
etal. (1985).

INTRA-ARTICULAR ANAESTHESIA

The effect of anacsthetic agents on equine synovial luld has been
investigated (White ¢t al.. (1989). Intra-articular Bdocaine HO1
and meplvacaine HCl significantly akered synovial Buld of the
injocted joint. Total nucleatod cell count and sbeolute monocyte
count of the synovial fiuid were significantly increased foliowing

MMNMM&WWWW
ences between the response of synovial fuld to the two ansesthetic
ageats. Farthermore, the change in synovial fludd celiularity
confirmed results of an earlier study (Wagner et al., (1982) sug-
gesting injurious effects from both arthrocentesis and intra-articu-
lar Injection.

LOCAL ANAESTHETICS OF CLINICAL IMPORTANCE

Procaine is the most commonly confiemed positive among LAs in
racehorses owing 1o its presence in procaine peniciliin: procaine
HQ s seldom used as a LA (n veterinary medicine. Lidocaine
hydroclocide has replaced procaine as the LA of cholce In veteri-

© 1995 Blackwell Science Lid, /. vet. Pharmacel. Therap. 18. 197406
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PROCAINE

Disposition and metabolism

mduhuuﬂm(mdpmhblyhvu)mmm'o-
mmmu&masamv&nmw
(Tobin et al., 19764, 1977). Less than 1% of a dose of procaine is
excreted unchanged in the urine. pera-Aminobenmoic ackd and
Mmhuﬁn&dmmm
2:Tobinetad., 1976b). Procaine is also excreted in the urine ss a
mmmmmm.m%m
oconsistent with an o-phase half-ife of about § min following
mwammm«ltamma
the elimination curve following intravenous administration
Mlhﬂ-ﬂedﬁmﬂhbhud.l,m
hMuﬂMWMWh
hMmMmhmhMm
m:bdubhodmmuhmdmﬁm
mmuwwmm-nm«m-
m»hmmmmmmm
mmmmmmumcmw
{Tobin etal,, 1976b),
Mw.mmmw
Jections of procaine HQ (0.33, 3.3 and 10 mg/kg respoctively),
mm«mmmdmu 65
mxzsmm.mwmdmm
mm“muh«mm«u. 1981).

s
ARer intramuscular injection of procaine penicilin (33,000
WMWW&&IMGM
600 min (Tobin et al., 1977). In snother study, different procaine
MWMMMMM
myh;imﬂ.!lwz.“'.l’ukﬂmamm

" eccurred at 10 min for Azinycin® (Schering Canada, Pointe-Claire,

mmmshhmmu‘mmmm
mmu.).mmmmuwynm
Asimycin® administration but for 20 h following Penamycin®*
mmwmwmm&a—
mmmmmuo&wh
mmummm&mmnmm*
and 78 h after Cillimycia® and Penamycin®* sdministration
(Stevenson et al., 1992),
Mumdﬂmu”mmuammm
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g2 Mdm-ﬂtmm

mndMSW&mmkuWymmuaplm
mmdmmwuumm
mm-uumuwummu
mdmww&wm&eﬂumm-
tration of procaine, )

mmmamwummama
Mmad.,urmm.uwmm
Mmmuumummmw-
lmdmum(csm)wmummmm
shmilar,

Mmmmmw.)mw
mmumwawmmmm
mhush“hsh&mnmmuym-
mammmwnummm
procaine was 0o longer detoctable 30 h post injection (Tobin &
Blake, 1977).

In a Canadian study (Stevenson et ol., 1992), peak plasma
wumwmmmmm
mdmwdmmlmmm.m
tion thve was ﬂhmb&gm&hl
mshmmulsooumm.muly.m
MMWMI.S—S.O!!MMW
uammmuuummuu
m—zoouduumbrzshandlhelém;n;duu
pexsisting for 30-54 b,

mmmd»mnswm«u-
mated pesk plasma concentration was 1200 ag/mi. This de-
M»mwuuﬁmmmuomm
injection; Tobin ef al., lﬁmmlxuuinemnohnaer
mnmmm.mmm
MMuihmeupmthutdoﬂng

One unususl aspect of the kinetics of procaine in horses is the
mdmmmmdﬂnmemm
mnmw(mmm
hmummmdw&ugmmt
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Fg. 3. Structure of Bdocaine and its major metabolites.

hmmmummwmmmo«m
(Stevenson ¢t dl., 1992) in which a topical procaine preparstion
was applied, procaine could not be detected in plasma bat was
mumnpmmhmm.mwm
strate that urine is the most appropriate fluld for highly sensitive
detoction of procaine, regardiess of the route of administration
{Stevenson et ., 1992).

Most of the research to date on procaine In equine urine deals
primarily with pareat procaine and not with ks metabolites. One of
the authors (R.AS.) has cbserved significant concentrations of
proceine giucaronide in referced samples contalning low concen-
trations of procaine and subjected to ensymatic hydrolysis. This
suggests that procaine glucuronide may be found in equine artne
fa significant quantities, especlally when the concentration of
procaine in the ssmpie is low. The persistent presence of procaine
glucuronide suggests that enzymatic hydrolysis of procaine sam-
ples would significantly increase the procaine concentrations.
Since the concentrations of procaine glucuronide are much less
Bkely to be influenced by urinary pH than parent procaine, pro-
caine giucuronide may have potential for use In determining a

Toxicity

umw.mwmmummm
ka administration have been attributed to penicillin anaphylasxis

{Green ¢t al., 1974). However, recent reviews have implicated .

procaine toxicity as the major cause of adverse reactions in hoeses
(Niclsen et al., 1988; Chapman et al.. 1992).

In humans, procaine toxicity is characterised by one or afl of the
following: fearfulness, cestlemmens. dementia. muscle tremors,
change in respiratory pattern, continuous running. ataxia, latecal
tecumbency and death (Tobin & Blake. 1976: Nietsen et al.. 1988:
Chapman etal., 1992). Following intravenous infusion of procaine
HCL horses show ONS excitation at plasma concentrations of sbout
3 ng/ml snd becomne uncontrotiable at plasma concentrations
ofabout 1,500 ng/mi (Tobin & Blake, 1976). Procaine stimutation

dmemsmhatumuoalymuuhﬂndmem
memhmﬂm&m 1976).
Mm.mmumlnhmowln;bdumhmdy
low dose required for local anaesthesta.

MMMthwama
procaine adequate tostimulste the ONS eliminates the behaviourat
and locomotor efiects, However, dissepam treatment 20 s after
mm'nﬂnudoammmemdmm
toxicity (Chaponan et al., 1992),

Onestudy (Chapman etal., 1992) revealed that procaine penicil-
hmhmmcaadnahuhummn
ammmwmﬁahbmmm-
thermore, storage at 50°C for 1-7 days (to replicate storage
conditions in & veterinarian's car trunk) significantly increased
aolublemuhamaﬂnmlnmmhuy.bmmhm
preparations. It was concluded that & horse treated with & recom-
Mdmﬁmﬂdmwumldmn(mmmm
50°C) could receive 1-1.6 g of soluble procaine (range of 2-3.2
mg/kg for a 500-kg harsc), Tobin et al. (1977) repocted that i.v.
administration of 2.5 mg/kg procaine produced CNS signs within -
30-40 5. Therefore, inadvertent intravenous administration of
procaine penicillin could cause procaine toxicity. To prevent
mtv.wnummmﬂm
mmm.mm.mmmmm
white suspension may hinder the visualisation of blood in the
syringe barrel, biood can be more easily seen through a clear needle
hab,

Regudetory desaction

Procaine Is detectable by thindayer chromatography (TLC) analy-
sis and engyme-linked immuncsorbent assays (ELISAs), with at
mmmmmummnyma-m
Procaine is detectable st extremely low concentrations. 1 and 5
ng/mL by ELISA and TLC analyses respectively. Because of the
prolonged detection of procaine in urine following procaine penicil-
lin administration in horses, recent research has determined foren-
sic threshold concentrations for procaine in plasma. Harkins et .
1995) determined that a dose of only 5.0 mg of procaine HCY
produced significant anaesthesia. As noted eartier, procaine can be
detected in urine for at least 18 days after the last dose of procaine
penicilin,

LIDOCAINE

Dispasition and metabolism

‘The first step in the metabolism of lidocaine la rats and rabbits is
mkmndunummmmmmnm
monoethyiglycinexylidine (MBGX), which is much more suscepti-
bic 1o amide hydrolysts (Fig. 3). Only 6% of a doee of lidocaine is

excreted unchanged In man during the first 12 h after injection
(Hollunger. 1960).

© 1995 Blackwell Sclence Lad, J. wet. Pharmucol. Therap. 18. 397-406
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mmmmmwmmgmm-
mmmmdmmm 10-30 min and
mbrﬁo-lz_omwmmdm:m-
tration of lidocaine after unilateral and bifatecal blockade were
0.86 and 1.14 pgfmL respectively and occurred 26 and 31 min
vespectively, post dosing (Skards etal., 1987). Following subcuta-
mlnﬂ!tuﬁondthephntnrmumkplmmme
{0.2 wmnmuthm«hm 1979). Rollow-
unhﬂo&'hahomﬂudmﬁlﬂmamm
mmdws.iwumdm
15 min post dosing (Heavner, 1981). 1idocaine has a short half-lie
dmmmh&emwulm 1972).45-60min
i the dog (Boyes et al., 1970; Wike ¢f al., 1983) and 90 min in
human beings {(Boyes ¢t al., 1971) following Lv. administration,

WMMMMWM
and scizures (Riichic & Greene, 1990;. Toxic concentrations of
Muhmdopandqumui-mﬂmm«
d.l!ﬁ?).wmhwmdﬁmuldomem-
m“mmmndﬁ!”ﬂlﬂ%
cutaneous infiltration (Courtot, 1979; Ssavner, 1981). Plasma
mmdewmm
injoction and unilateral or bilateral cervicothorack gangiion

blockade. Maximal plasma lidocaine concentrations meesared in -

hnm<uwﬂ.mdaﬂomuﬂ-mm
00 evidence of toxicity at that concentration (Skarda et ol., 1987).

Regrlatory detertion

in a study by Short 2t o, (1988a), very little parent idocaine was
wmmmmuwmm
concentration of MBGX in urine i high 3-5 b after Sdocaine
mmmamuwdd.
ninistration of its precursor, Bidocaine,

munoaseay (FPIA) (Barker et al., 1992). Chalmers et ol. (1987)
daxuhdouhnhunmhwhm-zoomm
mdmbyﬂdﬁebnwchumhemmdhthkdm;
‘Chaimers etal. 1987),

MEPIVACAINE

mmmmdwmw&
wﬁwwummmmmm

© 1995 Blackwell Science Lud. /. wet. Pharmacel Therap. 18, 397406
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u*‘ c“l ’.-m' O
Mepivacoine :
@—m—oo >
HO §
CHy CHy CHy
Hydroxyloted Mepivocaing
@-Nw-eo N~ O
CHy C:‘l
{-Nethyi-E-crapipecoi-2', 6'- aylidide

Mﬂm

In busnans, the plasma concentration of bupivaceine declines
moce rapidly than does mepivacaine during the first 2 b after
Lvmm.mmmMupmSh
mmnMMMMd&em
mmhhmmmmwmm
wmwmwmwmhw
more extecsive protein binding and higher ipid solubllity of bupi-
vacaine compared with mepivaceine.
MWMh&emmﬂm.m
mdmmulmmmm
mmmndymummdm
mmw(dm-ao-mommm
(MIN—NM}WMMMM-
m&hﬂm-ﬂﬁmmmwmw
mmmmmmmm&m
routes of administration (0.05 snd 0.047 pg/mL, respectively)
notwithstandiog the 3.5-fold difference in dosage (Skarda et al.,
1984), '
mwmmmmhaum(s.s
and IIA&W)CMM(G?JMMM
respectively) of caudal anaigesia were significantly diffierent be-
mmdmmmmm-
mmn.osswo.ozwd.uumd
mmwwwmmm
M.m.n&usmndudedmﬂlemdlhupﬂonofmept-
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18 }
Qun) Mapivacaing (200mg Spg D)

Apperert Mepivasaine Conc ( giml)

i e
a4 4s

PS5 mmummmm
administration (200 mg),

vacaine from the epidursl space was significantly faster than from
hMmWthﬂmu
wuxsmmmumwehmmum
Mmmmmmmmmm
able 15 min after subarachnold injection when anaigesia was
complete. The varied rates of ebsorption were attributed 80 ana-
tomical vascular differences at the injection sites and different
routes of administration (Skarda et ol.. 1984).

In a subsequent stndy of subsrachnold analgesia ln horses
Mu&lﬂﬁhmmmmm
calne concentration aversged 2044 ug/ml after injection
through & catheter into the subarachnold space; bowever, there
ummmmm-us-ssmwmn.
In vitre stodies indicated that mepivacaine s not significantly
wumdmw.umumum
mmammmﬂmdmm
into the bloodstream.

Toxicity

Toxic ‘figns have not been observed following epidural and
lublrlchnaldlndpﬁhhuulmud;l%ﬁ.w
twitching and hypotension have been reported in bumans follow-
MWM%WMJ\MMM
vacaine concentration of 6.27 ug/mL was obtained (Skarda et al.,
1984).

Regulatory detection

The major metabolites of mepivacsine (1-methyl-6-oxopipacolo-
I&‘memmmdhhm~
wmdmmmwmww
uhmmd&emmﬂ\.hs.)&muam-m
dose of mepivacaine for up %o 12 b after a single dose of the drug
Fig. 5). In contrast, Canadian researchers report 2 48-h cleacance
Ume for mepivacaine (Agriculture Canada, 1991).

(|C&);.CH; CHy {Ghl;.ﬁ-l; CHs
N N y
—m@ O—CO—NH ’3 .
d
o AL,
Bupivacaine Porg-hydronybupivacaine

Pg. 6. Mofhmdhmmm
bupivacaine.

BUPIVACAINE

discussed earlier, less bupivacaine Is excreted unchanged than
mmﬂmmuwmwm
WWWhmmMm
MMMMM!”I;M
mmwuﬁm)mm
Mhhl’mmmmmh
mmwmmm&mmn

Pharmacokinetics end pharmacodynamics

hnmmmwmoeﬂad. 1973), maxi-
mum tissue concentrations were found 15 min post fnjection.
However, absorption of the drug was slow, with 53% of the dose
ﬂmumwmmmmmmm
tion $s desirable ina LA,

Toxloity

hﬂwh:maﬁm&m&ndm&-
caine (Goehl et ol., 1973). According ¢ a study of bapivacaine
enantiomers in sheep (Mather, 1991), there is a significant differ-
mhumsm«mmmw
Specilically, administration of 40 mg of p-bupivacaine to 43-kg
ewes consisteatty induced convulsions, whereas an equal dose of
tbupivacaine caused 0o seizures in the same antmals.

Additionally, & hes been suggested that neonatal Jaundice in
mmmmmwmh
related to bupivacaine crosing the placents, binding to fetal red
decdhnndmmwmm«k&m.
1985). "

The major metabolite of bupivacaine ks pare-hydroxytated bupiva-
cduﬂGLlMﬁkh&em'mmlywm
equine urine following a buptvacaine sdministration. Harkins et al.

{Agticulture Canada, 1991).
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BENZOCAINE

Mctabolism and disposition
Benzocaine (ethyi para-aminobensoste) metabolism has heen stud-

led In various specics other than the horse. Ralnbow trout elimi- .

aate ?etmlne and is major metsbolites [acetylbenzocaine,
mwmmmmwmwmxmm
the eflluent water and. to a lesser degree, in the urine and bile
mmmmdmmwm
dmmwmmmmuum
pathway of metabolism (Meinerts et al., 1991). In a metabolism
m«mmmmumm
and human skin (Nathan et el.. 1990), acetylation (to N-scetylben-
socaine) was again the primary method of biotransformation.
Following cutaneous application to rats, beasocaine was metabo-
wwmrmwhumm_mm
WMHMMWMM
and reached peak concentration in the urine between } and 3 b
post dosing (Annan et ., 1983).

Pharmarokinetics and pharmacodynamics

Following cutaneous application to guines pig and human skin
(Nathan et al. 1990), benzocaine was sbsorbed primarily durtng
the ficst 6 b. Furthermore, 77% and 50% of the applied bensocaine
Ww'lﬂlhilhdlpphﬂnuwm&mdhmn
skin respectively.

In horses, benzocaine (737 mg) was appliad topically to the front
cannon bone aress. Urinary concentrations of bensocaine were
$0-100 and 5-20 ng/mL st 1-3 and 8-24 h post dosing, respec-
tively (Annan et al., 1983),

Texiclty

Although benzocaine is comparatively non-irritating and noa-
mcmmﬁuﬂ(:—lm).m:qum
mwm-mmdmww
in sheep (Guertler et ol., 1992; Lagutchik et al., 1992), cats (Wilkie
&Kicby, 1988), dogs (Harvey etal., 1979), rats (Englebach & Harp,
1986), and humans (Seibert & Seibert. 1984;Bhutsnieteal, 1992).
Methaemoglobin s formed when the iron atoms are oxidized from
the ferrous (Fe™) to the fervic (Fe™) state. Methaemogiobinsemia
decreases the oxygen content of blood by shifting the oxygen
dissociation curve to the left (Smith, 1991), which results in thsue
hypoxia. The degree of hypaxia is severity on the propoction of
mﬂhwmm:ummd&um
dition in horses following beasocaine therapy, subclinical
methacmogiobinsemia could significantly decrease performance
in racing horses. Intravencus methylene biue is the trestment of
choice for methaemoglobinaemia and produces rapid and dra-
matic reversal of this condition.

Regulatory detection :
Bemndmbhbyﬂnmmmdhlsbm
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sure liquid chromatography (HPLC) (Valente & Prallidi, 1987).
Hm.-ﬂuklmﬂd.(l’?ﬂdeﬁumkuddutmdoudw
mwmmumw
mmhbemwmmhwmuhlshmad..

19882a).

REGULATORY CONTROL OF LOCAL ANAESTHETICS
IN RACING

FwdnmdmmmmMsmaWB
dau!dmphdnAuochﬂnndkmﬂmuomm-
tional (RCT) drug classification system (Short et .. 1993). Class 2
m-m.ww&mummm'm
mmamm&mmmmu
MthﬂMhdﬂl&deM
necve-biocking capability, which can ensble a lame barse to run
sound, LAs have substantial abuse potential, However, the loss of
MWM.WMnHmm
thanlmmm
l!ll).Whﬂnﬂnued‘WhMMhhmmm.
dehmbmﬂqdhhmench;hnthutmm

Historically, detection of LAs In biood or urine primasily de-
pended on GC or TI.C analyses. With the introduction of ELISA
testing, the detection of these agents has significantly improved.
Mmmavsﬁhhmmmm¢
caine. It is probabie that ELISAs wilt be developed for all the major
LAz, which will further increase the efficacy of detection.

mmamuwt’mamm
raling files, which record 73 procaine positives, seven bensocsine
mmmmmmmm
mmmmm 1990 to June 1993. (O
Robert Gowen, Racing Commissioners Internatical, Lexington,
KY, USA, personal communication.) With spparently imited clini-
muﬂmuam&amdrsmm
m-mmdmmhum

The beliof that most procaine positives are inadvertent and duc
fo procaine penicillin administration is reflacted In the Nsting of
procaine as a class 3 drog. Additionally, procaine is considecably
hmwmmmm“mum
and, as such. has lower sbuse potential than other LAs.

Because most procaine positives are probebly inadvertent, it Is
important to interpret correctly the forensic significance of low
mhemhpmmm-mphmpdd
this research i % reduce the number of Inadvertent positives
Mhmdmmumm

m.tkchr&wﬁhmdutmeuhﬁeux
of procaine, there is letle pharmacokinetic and clearance time
information available on the clinically used LAs in horses. Reason-
%mdummmm
times for bensocaine, lidocsine, mepivacaine and bupivacaine in
the horse mmmmmmw
confidently the regulatory significance of forensic dats. and this
neadbapedlnyptuinghdmundmm




Rl T TR

REEY S

“. 404 1D Horbinsetal.

fl

CH—0 —cyh,

NH,
Benzocoine
Pig. 7. Structure of bensocaine,

DISTINCTION BETWEEN PROCAINE ADMINISTERED
AS PROCAINE PENICILLIN AND PROCAINE
ADMINISTERED AS LOCAL ANAERSTHETIC

Twenty yoars ago. it was believed that procaine became unde-
mhmmnhmmumm
in. In lS??.M&lhhm&uMm
MWLBMMMMMEI
more receat study., the partod in which proceine wes detectabie in
urine was extended ¢o 18 days (Stevenson et al., 1992).

Because experiments on procsine disposttion have genernlly
mmummammnuay
that substantially longer clearance times will be found under
wmuuwm«wmm
ing urine of lower pi). Under these conditions, & is not uaresson-
ﬁhhmm‘mtﬂddmw
than 20 days. Consistent with this view, roports from forensic
MwMMmhwhwbw
wmwammmmw.
Truesdatl Laboratories, Tustin, CA, USA, personal communica-
tion).

Mmummmumdmm:a
mummmmummm
mmammwumsmamum
Mplmnmmtebwi ng/ml. by 4 days
dumhmummdh&Wm
mmmwm:nmmmum
ol 13 days.

Futhummrnwmdmhm”
mmnwmm:mm
mmummummmumm
Wbymad.(l”nmmmhasd
uhwmmamdarmﬁhmefmm

19 .1 % i Lt _t & ¢ & &t ¢ 1
1} 2 4 [ a 10 12 14
Daye post praceing geniclEn

g8 M“MMWM
mmumamm Reproduced with
permission from Tobin ot al. ﬂ!?ﬂhﬂilﬁuwnﬁm.
L1191 ‘

bngmﬂmammdthe&ughndedmabdow
detectable

Mhbd&m&uhﬂuwbﬂdmh&
MNW“J(&MP&MH
MM“M:M“W:MW
dxmﬂmvdumﬂh&dnd-wm
numhum.ammmmx
nﬂﬂ%h!ﬂd‘pﬂdﬂn‘.'hmuam&mmx
ng/ml would be an incidental finding, regardiess of the vrinary
pracaine concentration,
MWMMWMMMIZS-
P-p-m. plasma threshold concentrution of procaine has been
instituted, Since 2 urinary procaine concentration below the
ﬂuuhaldmuhwuﬂmthwmdhmaphm-
m«wmm-nmhdn
wmm.mmamm-m-
tives’.
Currently, the Canadian plesma threshold for procaine Is the
ww&mummmmdwm
mmmmmmmmm
hﬂ\m&nphhuuduhmmmhtheUSm
mmﬂdwﬁmhwwmdtbmm.
hmh«mh&n&mm&dwﬁﬂ: withdrawal
times for these agents.
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CONCLUSION

Local anaesthetics (LAs) block the local pproeption of pain and are
widely used in equine diagnostics and therapeutics. The LAs can
enable & lame horse to run sound and, therefore, bave substantial
abuse potential. Racing Commissioners International classifles
LAs ssclass 2 drugs (Le. drugs with the second highest potential for
abuse). Procaine, however, ks a class 3 drug, less potent than other
1.As and commonly administered as procaine penicilin.

Becsuse LAs have legitimate therspeutic uses in racing horses,
there is a noad for information oa the ‘clearance times’ of these
agents in racing horses. With the vecent development of highly
sensitive ensyme-linked immunocsocbent assays (ELISAs), thisneed
has become acute. In this communication, we review the datec-
tion, actions, effects and uses of LAs in the horse with particular
regard to their regulstion in reacing.

Overa 3.5-year period (January 1990 to June 1993), atleast 73
procaine positives have been confirmed ia North American racing.
Although procsine may be administered as a LA, it is sleo presont
in procains penicifiin to prolong the duretion of penicillin in the
plasma. Procaine has been detected in squine urine for a3 loag as
18 days after the last dove of procaine penicillin. Procaine hy-
perseasitivity, which can cause acute death after administration of
procaine peniciilin, Is also & significant clinical problem.

Bennocaine s a topical agent widely used in racing horses;
however, the drug’s putative anaesthetic eflect is doubtfial. Seven
positives have been confirmed for bensoceine in North American
racing during the 3.5-year pariod. Bensocsine Is not avafisble in
injectable form. and topical application i the only route of admini-
stration. Littls information is available on the disposition, pharma-
codynamics, or ‘clearance times' of benmsocaine, although
clearance times of 24-48 h have boen repocted.

Four mepivacaine positives have been reported in North Ameri-
can racing over the 3.5-year period. Meptvacaine has & repid onset
and more prolonged duration of action, which makes & a much
more effective LA than procaine. Posk plasma concentrations
occur shout 50 min post dosing. and reports from Canada suggest
2 48 h ‘clearance time’ foc this deug in horses.

Two lidocaine positives have been reported in Nocth American
racing over the 3.5-year period. Little information is avallable on
the disposition or pharmacodynamics of lidocaine in horses. How-
ever. one study suggests a 60 h ‘clearance time” for this drug.

One bupivacsine positive has been coafiemed in Nocth Ameri-
van racing in the 3.5 years. Buptvacaine is eight times more potent
and more toxic than mepivacaine. Umited pharmacodynamic and
‘wlearance time' data for bupivacsine in the horse are available,
with Canadian data suggesting a 24 h ‘dlearance time',
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