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INTRODUCTION

J. D. Harkins, W. Karpiesiuk, W. E. Woods, A. Lehner, G. D. Mundy, W. A. Rees,
L. Dirdkoln, S. Bass, W. G. Carter, J. Boyles, T. Tobin. Mepivacaine: its
pharmacologlcaleﬂectsmdmdrrdaﬂomhlpmana!yﬂcalﬂnmmd:ehom
J. vet. Pharmacol. Therap. 22, 00-00.

Mepivacaine is a local anaesthetic drug that is widely used in equine medicine
and is classified by the Association of Racing Commissioners International
(ARCI) as a Class 2 foreign substance that may cause regulators to impose

significant penalties if residues are identified in post-race urine .samples.

Therefore, an analytical/pharmacological databese was developed for this agent
and its metabolites. Using an abaxial sesamold loca! ansesthetic model, it was
determined that the highest no-effect dose (HNED) for its local ansesthetic effect
was 2 mg. Using ensyme-linked immunosorbent assay (ELISA) screening, it was
determined that subcutaneous (s.c.) administration of the HNED of mepivacaine
to eight horses yielded a peak urinary concentration of apparent mepivacaine of
63 ng/mL 2 h after injection. _
mmmmmwmwmummmmmm
meplvacaine is 3-hydroxymepivacaine. Therefore, 3-hydroxymepivacaine was
synthestzed, purified and characterized, and a quantitative mass spectrometric
method was developed for this metabolite as isolated from horse urine.
Following subcutaneous injection of the ENED of mepivacaine, the concentra-
tion of 3-hydroxymepivacaine recovered from horse urine reached a peak.of
about 64.6 ng/mL at 4 h after administration as measured by GC/MS. :
The concentration of mepivacaine or its metabolites after administration of a
HNED dose are detectable by mass spectral techniques, Within the limits of this
research, the study suggests that recovery of concentrations less than about 65
ng/mL of 3-hydroxymepivacaine from post-race urine samples may not be
associated with a recent LA effect of mepivacaine.

{Paper received 22 September 1997; ccepted for publication 30 November 1998)

J. Daniel Harkins, 108 Gluck Equine Research Center, Department of Veterinary
Science, University of Kentucky, Lexington, KY 40506-0099, USA.

The potency of mepivacaine s reportedly twice that of
procaine and similer to that of Hdocsine. The duration of

Mapivacaine is & commonly weed local ansesthetic (LA) agent In
horees.  produces conduction blockade fn sensory necrons by
setending the influx of Na* fons into the cells. Mepivacsine is
secogaised as a legitimals thermpentic medication by the
Ammican Association of Bquine Practitioners (AAEF), However,
£ 18 slleo lsted as a Class 2 substance by the Association of
Racing Commissioners International (ARCY). snd its identifics-
Son o posirace urine samples can result in substantial
penaitios. Therelore, it Is important t0 dotormine the dose and
e soaponee rolationships for the local anacsthesia produced by
this agent and the time peciods for which mepivacsine or s
metabolites remain dotectable in plesmefusine samples sfter
adminisivetion of therapeutic doses.

anaesthesia following nwpivacaine administration s 2~3 times
that of procaine (Booth, 1988) and similer o that of Bdocaine
{Ritchie & Grosne, 1990). Further simillarity %0 procaine and
Rdocaine is the possibility of its detection In urine long after the
pbarmacological effocts have dissppeared. During & 3.5-year
period (January 1990 to June 1993), four identtications of
mepivacaine were reported In North Americen tecing (R.
Gowen, personsl comn.).
mummmuwarm
mdwhmmmm
Equine Drug Bralustion Centre reports » 48-h detection time for
mepivacaine following & doss of 300 mg administered sub-

cutaneously or intra-articulacdly (Agriculture Canads, 1991),
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therepeutic or performance effocts of mepivacaine. These
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oltering effects associated with a chemical identification of
analytes In a post-race sample.
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detarmine the urine concentration of meplvacaine snd its
metabolites afer administration of the HNED to establish

; relationships for mepivacaine in
umuwmwmdm
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speciic route of administration.

* MATERIALS AND METHODS

hmmmdemmdﬁu :

exttical rols of superfiicial skin tempersture in thess experinents,
ue LA quantification experiments were performed when the
*wwh&nlﬂ'&&h‘?h’m
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Commities ot the University of Kentucky, the commities which
also spproved the experimental protocol.
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Local anaesthetic response experiment

Hommaﬂmwdmmmentmnpsmmningnvc
hom!ndzmwh)emdmbcuumouﬂywlthndm(o.
2.4.7md10mg)of2%mepivwﬂneﬂd(smlsubomwﬂs.
Phoenlx.AZ)Innmdomhedsequencewlth7dlysbetwecn
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Before each mepivacaine local ansesthetic responsc (LAR)
w&eMmﬁe-m-ﬁMﬁudﬂwmn
mwMM&meMMp
pad ink (Dennison Manulscturing Co, Praminghem, MA) to
wmummmwdﬁn
andhﬁmhu.&nuuhﬂrdlepmnhodlppd.w
and tested 30 assess sny systemic effect of mepivacaine.
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that the fexion-withdrawsl reflex was to visual rather than
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HWRL was messured st-30 snd-15 min snd Immeditely
WWJMMMMLM(-m—
ISdOnﬂthmamuﬁuEML
in each horse. The HWRL was also messured at 7.5, 15. 30, 45.
mmnumm*muwm
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Development of & wcpivacaine ELISA test

Mmew-wm)m
mpMuWhy?du‘dd.(lQ?ﬁ}. Briefly.
atimepioncaiss aniibodice wwe covalently Binked to plastic,
mmm.ummwm
hhﬂuﬁpmdhﬂ?)hﬂumm
MW'ﬁwﬂhm-
ﬂy-ﬂ&mﬂmh&dwn. 7
mmmmwummmm
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matrix efocts that interfere with the assay (Stanley ot al. 1990).
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until assayed.

soader (Blo-Tek Instruments, Winooskl, VT) a 30 min sfter

sddition of substrate. All assay ronttions were
" eare (20°C). ren st room

The ELISA method for the semiquantitetion of 3-ldeaxyme-

mumuwhmdm
of the smsay. Tho between-run precision was deteemined for
;"‘mﬂold:!-)dhuﬂmuum

mesn coelicient of rogression {r) for the sesys
mrtwmmm“mmﬁu.::
wethod: therefors, 0o recovery wad calcabatod.
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Synthests and characterization ofS-hydm:ymeplmm

mmsdmaplvwemdlumubomamshown
in Fig. l.mdm.Zpraenuuchemetorthesynthmof.’.-
hydroxymepivacaine from mepivacalne, which was adapted
from a reported synthetic procedure (Thomas &
Meffin, 1972). Nitration of mepivacaloe under classic
conditions resuited in the 3-nitro compounid (R = NO3}
which was reduced with sinc dust in 50% acetic acid (o
produce 3-NHy-mepivacaine in high yleld. After diaszotization
of this amine with sodlum nitrite in sulfuric acid and
ﬁﬂomhydmw;nmmdmmnwc.meuamd
3-hydroxymepivacaine was obtained, which was purificd
upon sublimation in vacuum,

;?" ;?"
M 4-+Hydroymepivaceine
N 0
FeDamatiimaphraculng

HIn.0HOO0I A NI, HIG, 9 RANDN. BT

Pig. 2. Synthetic schome
o il mvandd showtag the snpomiel s (-4 b the
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General methods

I.omr MHZ) and *C-nmr (S0 MHZ) spectra were
m(::oaMAC-ZOO (Varian, Palo Alto, CA) with
as internal standard. GC/MS analysis was

on a Model 6890 gas equipped with &
le5972Amln|decﬂvedmot

CH,). 2.68 (44, 1 H, CH), 2.74-3.08 (m. 1 H), 645 and 6.78
ax,nzxmzwmumam(um,m
19C.amr (S0 MAZ CDC): § (ppm.) 1125, 18.24 (2 x CH,
) 2332, 2531, 31433 % CH; piperidine), 4541 (N-CHs).
$5.58. 70.02 (CH snd CH; of piperidine), 114.73. 122.58,
12621, 127.48, 133.26 (5 Can). 153.08 (Cax-0E). 173.72
(C = O; FT-IR (KBr) 1660, 1500 en~t.

m.mmawﬂmnmu
wwmwammdmdm
nﬁdwmmﬂmunmdw
-#m(s—ndmuwmm
-unmmduuemm.ndmmmm
externel standardizction method. In which the recovered
amount of metabolite from a given sample was expressed in
torms of an Mentical sampie prepared fresh on the duy of analysis

" @ciNeic & Booelli. 1968). Aliquots of urine to which the analyte
2, was added and negative control urine were thawed at weekly

imterwals, and the stock solution was added ¢o the negative
control urine at a concentration of 4 mg/ml ssmple. Both
ﬁ-m'ummum"w
acooeding to methods described below. The residoes  were
Gesclved tn 40 mL of ethyl scetate. One microlitre of this
sohetion was injected lnto & GC/MS 6890/5972 in splitiess mode
at an injector temperaturs of 250°C. Initial oven Sempersture
was 70°C (held 2 min) then increased at a rate of 20°C/min to
280°C (held 12 min). Total run tkne was 24.5 min. The GC to
mass selective dotector (MSD) interface tempersture was kept at
280°C. Total fon chromstograme (TIC) were generated by
scanming the 50-550 w/s renge. This provided quantitative
fmirmation 0 the form of integrated TIC peaks, saass spoctral
sssmrance of the metsbolite’s identity, and additional informae-
tio as to the chemical nature of decomposition products. The
quemiity of 3-hydroxymepivacaine in the stored (supplamented)
eliquets was reported as & percontage of the 3-hydrexymepiva-
caime solation prepared fesh each day (control). Similar
experiments weee also parformed for the motabolite malntained
i veligerated and room femparsinre urins sengles,
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Development of & quantitative analytical method for
3-hydroxymepivacaine

mmromumumm-smm
mmdmwuwmmadm
mammmwummw
MTBSTFA showed cousistent reaction t0 the bis(tBuDMS)}

t0 3-hydroxymepivacaine with the addition of a catalytic amount
dwmmwmﬁmw«
mmmwmmmmmmmm
TBS m mnwc h glﬂlmvm‘. dw lml
malyhhduMwlﬂnodymhm-
butyldimethyisilyl) 3-hydroxymepivacaine being formed.

However, when present, the bis Yt-butyldimethylstiyl) derive-
tive chated as s shoulder on the mono-derivative under
chromstographic conditions identical o those used for 3-
hydroxylidocaine. Both mono-and bis-derivatives were found 10
produce the 98 m/s bise pesk fagment under eloctron Impact
fonisation. similar 0 the 86 m/z base peok fragment lon of 3-
ydrexylidocaine (Harkins o al., 1997). Therefore, the arces for
both species on a 98-m/z lon chromatogram were Integratced
together %0 ropresent the entire arine 3-hydroxymepivacaine.
Most importanty, Nncar standard curves with rvalues of 0.99
or grester were consistently generated by this method, vertfying
s applicability and dependability.

The results of this procdare are highly reproductble because
the reaction can yidd ouly monoor bis-derivatives. Morc
tmportently. the base fon pesk at 98 m/s of each fadividus!
dectvative represents an identical moleculer fragment of the 3-
hydroxylidocaine. 20 thet ‘double counting’ cannot occur.

The following lons were chossn for ench compound for
sclocted fon monitoring (SIM). with the first jon in ench case
chasen for quantitation pusposcs: setracaine (retention time 11.9
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14.65
58.0,176.1: }hydmmqlvﬂhe(:mﬂonm
::98.0. 178.1.192.2, 250.2, 336.3.'I‘haewuanubhlack
dwmmmmmmumemm
mwmmmmmmmw
theiz high yields in the electron tmpact mass spectra and the
Mwmdmmwmummdm

mwmnmmm

Hapdrolysis procedure

ensymatic hydrotysis of glucuronide,
:.;umwmdmmhdnmpB(s ml/
mmmwummmumm
added 1 mL b-glucuronidase solution (Stgma Type LAL S000
Mdz&dlummmbﬂ £0). The
#mmmwmummd(mm

muamushmmmw
Mdd.lsu).‘l‘hanm'ueopumhedfor
pecovery of morphine. Researchers should be aware that
Mdmmmmmu
quentitative yiekds of 3-hydroxymepivacaine different from those
saported in this communication.

Dematitutive standard curve

Standard solutions of 3-hydroxymepivacsine and tetracaine
wers prcpared in methanol. Messured volumes of the 3-

. Rpdroxymepivacaine solution were added 0 negative control

enmyme-trestad urine samples over a range of 1 ng/mlL to 160

" mgfmi %o generste a standard curve. A constant volume of the

tstracaine standard (18 mi of s 100 mg/ml solution for a total

of 1800 ng) was added to each sample, standerd, and negative
control as an internal standard.

Betraction/derivatiaien proosture

‘Cioan Screon’ solid phase extraction (SPE) columns (Worldwide
Mlonlioring #ZSDAUO20, Beisiol, PA) wers conditoned by
soguintially adding 3 mL of methanol, 3 ml of water and 1
mil.of0.1 u sodiem phosphate buler (pH 6.0). The semples were
then loaded onto the column, and the colamss was sequentially
wmshed with 2 mi, of water, 2 ml, of 1 & acetic acid and € mL. of
methamol. The analytes were duted with 3 mi of freshly
opared  dichloromethaneisopropancbemesoniom  hydroxide
(78: 20: 2). The elnent was kept slightly warm (< 40°C) and
evaperaind o deyness under & stresm of N, Por derivatisation,
onch sample was dissolved in 40 mi of MIBSIFA, 1% fert-
butpidimethyichiorosiians (+-BDMCS) end 1 mi of tristhylamine,
wortemed for 15 ». and incobated at 40°C for 2 b, Aerwards, the
ssmples were lncabated at room temperatire evernight.
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detector (MSD). Separations were 3
meSOm{Ld.)xO.ZSmm(ﬂlmthlcknm)aou-unked 54

polysiloxane column. The carmrier pus
was helium with flow of 1 mL/min, Each dertvatized samplc was
Mnmnummphmmemmmadm“umd

min interval as follows: 336.3.
”Dadssnmhwﬂhaﬁomdweﬂm

ﬂummmwmmwd-
w-mumw was
mwmmdmmmmwu
the retention tmes shown by anslyte standards. MTBSTFA
decivatization of 3-hydroxymepivacaine under these conditions
cesalted i two products. mono (¢butyldimethiylatyl)-3-hydro-
xymepivacaine and & (t-butyldimethylsilyl)-3-hydroxymepiva-
caine, which were not resolved and peak arca ratios vadded from
ssmple to semple. Therefore. the aress of the two products were
combined by manusl integration (MSD ChemStation User's
Guide (1995) Hewiett-Packard Co. Palo Alto, CA). The
combined-aress value was used as the sres of the derivatized
3-hydroxymepivacaine. Derivatised mepivacaine metsboliic
areas were calculsted us ratios relative to the area of the
internal standard, snd unknown concentrations were caiculated
containing & higher concentration than the highest calibrator
were diluted appropristely and resnalysed.
‘The GC/MS method for the quaniitation of 3-hydroxymepiva-
mwwu validated by examining the precision (% coeficient of
CV), tnemity (coclicient of regression, r), and
vecovery of the assay. The withio-run precision was d
h“h(‘ma-m“«o ol
CV = 8.8%). and high (160 ng/ml: CV = 6.3%) concentrations

of the 3-ydroxymapivacaine etsadard curve. The & :

precision was determined for the low (4 ng/mL: CV = 22.6%).
CV = 0.9%) concentrations of the 3-hydroxymepivacaine st
dand curve. The menn r for tho assays wes 0.9995 2 0.0004 SD.
The recovery wes determined at two concentrations: 2 ag on
= 132.7% vecovery. snd 10 ng on dolumn = 125.2%
rocovery. The mnean recovery was 128.9% + 17.2 8D. The high
recovery veluos wore Bkely due 10 loss of 3-hydroxymepivacaine
duriag evaporation of the solveut from samples not containing
borse urine. The 3-hydroxymepivaceine in the eluents of the
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emmdunmmhmpmmublypmmam mzmq:lvmlncﬂa:buedonmﬂewdﬂlednta.ngwas
alpu!ﬁouhyatrwtedu:tnemddm mbﬂlbduthe}mﬂ)formeplvmlmlnmumodd.
' Mwmmmmmmmlamdlegmg.%}.'rhe

: 1 anal mm{orﬂlepukmwmuwpimmeis
presented in Fig. 3(c). A dose—response curve for bupivacaine Is
Mﬂlduﬂmeewlthmpeatedmmmundm included for reference. »
eontmlmduumthWRLnlw for the different

vacaine. Stgnificance 0.
set .
doses of mept was setat P <0.05 Validation of the ELISA test
. A standard curve for the mepivacaine ELISA test indicated that
RESULTS mdﬂumﬂm!ndﬂmhqmwuwdm
inhibition (50! Pig. 4). Higher concentrations of mepivacaine
Dess and time response CUTveS mundhmmhldmdddmnﬂ.wﬂlmmny

The dose and time response curves of the LA efiect of mmammummwmnor
Bampumudmm.am.mmm mmmmmmm 3.
d?dlﬂumeanMdealsm Wuﬂhmmdmum
*MMWhisuﬂwm mmmanooowmww
respectively. M.chmm wmmmmwhmmm
mmmu\mwmw wmummmn
coutrol values st every time mumdmdhﬂo.llndmn)dﬂ\ewpoa-
There was o significant LA effect mmmﬂwwﬂbebwthemtln(nngl

|

Fig. 3. (a) Mow 1 55 percentage Increnss ' HWAL
: alier injection of meplvaceine doses: (b) mann 3 S8

m“d-.h““ihﬂnﬂu '
finjoctiont {c) dess-respones curve for mepivacsing and
tapltvecaine. *Ngnicantly dvent krom control vk,

2
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13%

<0.1%
<0.1%
<0.1%

wl) of the standard curve. The apparent mepivacaine conce
teation of a typical positive control sample Is shown &t sbout
:mu“ndﬂl-wlm-nw““m

posittve control was created by adding wrine from a horse
dosed with mepivacsine (200 mg, sobcutansously) $o meptva-
caine-kee (by ELISA) urioe wntil the urine mixture was clestly
‘positive’ on the ELISA test.

ELISA quantifiontion of apperent sgpivacaing in wrine

Por ssbeateneous doses of 486 (n=1). 162 (n = 1), 54 (n=1),
u(u-ll.s(u-l)udZ(--S)quWd
q—nwummﬂdm.ua.u«
171. 65 and 63 ng/mi at 4. 4, 6, 4, 2 and } haller administration,
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e Typlcal Positive Control
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urine samples. A
Wmmsswm
mdlziulpﬂmus mmtﬂu)hmﬁﬂdm
coacentration.

Wwﬁm
mwmdtqﬂdpﬂwmnIUMndm 130 ngfml..
well sbove ususl interfenence.

respectively 6).andtheappuentpuk concen-
mu(emmmnedmmmmmedmm
Mm:&hﬁxmﬁemmudw
in urne for all doses were below the lowest
Mﬁhﬁewm(cmnﬂm&-
nprehhomthemotmwwdtyd

criterion for detection was set &t
mepivacaine ELISA test.

50% inhibition of the

Stabllity of 3-hydroxymeptvacsine

Figure 8(s) shows the relative stability of the 3-hydroxymepiva-
caine metabolite fu frosen urine. There was no substantial
change In the concentration of detected
after 8 wooks of storage. suggesting that the metabolite is stable
in urine whea stored fosen (-20°C). Furthermore, similar
stantis] stability of the mepivacaine metaboltte in wrine. The
slopes for these three concentrations were not significantly
different fom sero (P < 0.05%).

Pigure 8(b) Slustrates the stability of 3-hydroxymepivacatae at
65 °C. the temperature at which b-glucuronidase trestment is
parformed. e described earlier. The slope of the concentration
regression was-1.10 (P < 0.05) with a heif-life-of 49 h.

MS quantification of 3-kgdroxymepivacaine: lon chrometogram and
El-mass spoctrum

Figure 9(a) shows the eleciron tmpact (ED)-mass spect of the
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Mepivacaine equivalents (ng/mi)
8

Fig. 6. (a) BLISA measurement of apperent

mepivacaioe in urine of horses trested with

incrementsl doses of meplvacaine. insct

] ] “m:(h)

ooonrzing st a retention time of 14.7 min. Pigure 9(b) is the EI-
mess spectrum of the 14.7 min peak deived Srom the
chwomatogram of the extract leolated from the wrine sample
enalysed in Pig. 10, Comparison of the two spectza (9a and 9b)
provides substantial evidence thet the horse meplvacsine
msinbolite eluting at 14.7 min (Pig. 96) s 3-hydvosymepive-
cafine. Forthermore, the high relative sbundance of lon 98 and
the ganecal lack of Sodecferences with many of the fons of the
speciran provide impetos for gusntitation veing this jon by SO\

Hguare 10(a) shows the ion chromatograms for four diagnostic
foms (98, 192, 178 and 361). As montioned in the section on
dovdlopment of & quantitative method. fon 98 m/s ks character-
fstic of mepivecsine and its TBS and TMS detvatives, owing 0
gemsvation of the [CH(CH;)(NCH;] " fon. Pigure 10(s) and s

. enlsggement fn Pig. 10(b) Mivetrate the colucident clution of 98,

178, 192 and 361 jons at the retontion time of 14.65 win. lons

graph shows relationship of mepivacaine
dose 0 the maxkmum concentration of

mepivacsing oquivelents dotected at that
dose: (b} expanded scale for lower doscs,

98, 178 and 192 are characteristic of both bis-and mono-TBS
derivativeg, while lon 361 is sapociic to the mono-derivative. lons
177/178 and 192 are also present st the contre of small clusters
in 3-hydroxymepivacsine TMS derivatives, as well as o 3-
hydroxylidneaine TMS snd TBS derivetives, and evolve from the
phenyl ring portion of the respective molocules. Two fagmenta-
thon svents are involved in the genoration of these lons, with the
two Sagmentation schemes differing by the absence or presence
of an additions N atom.

wmmqmwmm

weight fons such as 178, 192 and 361 m/x may be regarded as
more specifiic 0 mono-TRS-3-hvdrorvmenivacsing whersss ane
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*W&eh&pﬂ”m{:hhlﬂnh“h
ulm.mlnumwmmw
T9E dertratives and celcuiated relative to the intornal standard
pﬂdﬁnﬁduﬂﬂﬁhh%dm
Comparsble data are shown for lon 98 m/sin Pig. 11(a). In Bght
of tha relstive pancity of neighbouring 98 m/s pesks n fon
cheomatograms derived from equine urine (Mg, 10) and the
wmch greater intensity of $8 m/s la the mass spectra of mono-
and bis-TBS 3-hydroxymepivaceine (Fig. 9e). sreas derived from
this Son were chosen for quantitative purposss. This slso svoided
the somowhat lower intensity of 178 and 192 m/s peaks in the
S TBS decivative (Fig. 10b) and any veriance this might have
oventuslly introdoced. As indicated i Metetials and Methods,
this apgroach to quantitation of mepivacsine consistently ylelded
Nl simndard corees wilk P walnes gronier than 0.99.
Rgae 12(a) shows the conomtration of 3-hydroxymepiva-
caine recovered from the urine of sight horens dosed with the
ENED (2 mgfeiie) of mwpivacsine. The concentrstion of
sscovered 3-hydvaxymepivacaine vose rapidly ser administvs-
Gon and reached a penk of 64.6 mgfeal. ¢ k aller dosing.
Therealter, it declined 80 less than 2 ng/ml by 24 h after dosing.

2« of mepivaceine. The dotted ine is drawn at 50% of
maxiraum optical density. Insei graph shows the
regreasion of log drug dose sgaiast detection thne.

DISCUSSION

The goul of this reseatch was $0 croate 8 data base to sssist
wetexinasions, pharmacologists and toxicologiets in essessing the
possible performance-altering effects of weplvacaine when
chemical residues of that agent are identiled In & post-race
wrine sample. As mepivacaine Is a potent local ansesthetic, the
denttfication of mepivacaine residoes In & post-race ssmplc
creates & presusnption that the agent mey have boon adminis-
teved as a clinically effoctive dose close o race time, cresting @
focal anacsthetic effect which could infloence the horse’s
pesformnance (Tobin, 1981).

‘The piimery pharmacological effect of mepivacsine in the horse
is local anacsthesia and is essentially the only. phacmacological
eliect Bkely 10 fofiuence performance. Therelore, local snaesthesta
Is the pharmacological effect of inderest $0 racing reguiators.

Piguve 3 guanithes the local anscsthetic effect of mepivacsine
using the boat lamp/sbaxisl sesamold block model and shows
that the HNED of mepivacsine is about 2 mg/eite. Therefore, 2
g was the vefeence dose for doterminstion of urinsry
conceptrations of mepivacaine and its metabolites.
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Screening of urine from petformance horses for potent agents

- ks weplvacsine Is largely dependent on ELISA testing. An

ELISA test had been developed previously for meplvecsine, and
Pg. 4 shows the reactivity of the ELISA test with parent
mepivacsine and Ms principal urinary metabolite in the hocse, 3-
tppdroxymepivacaine. This ELISA test is much more sensitive for
mapivacsine (Iy; = 42 ng/ml) than for 3-hydroxymepivacaine
{se*= > 1000 ng/ml). This indicates thst mepivacaine i
detectable in urine at much lower concentretions then is the
motabolite. With appropriste dilution of post-race ssmpiles 6o
reduce endogenous background, this screening test has the
capebility of detecting appavent mepivacaine conosutrations of
10-100 ng/ml fn post-tmce urine semples (Pig. 5). Pigure 6
shows that the incremental doses’ of mepivecaine becane
faceessingly detectable by the ELISA test. Additionally, the inset
gagh of Pig. 6 shows there is sn epproximately Nneer
selaticnship betweon the dose of mepivarsine adiministered and

e pesk conceniration of epperent megivaceine fownd In ndne. -

& is also apperent kom these data that doses of mepivacaine
capebls of producing a signiiicant LA effect miay not be readily
detsctable by BLISA, depending on the optical density threshold
in a given leborstory. Possible approaches 1o this problam inclode

M(ﬁﬁ.mﬂ&m%&)ﬁﬂyﬁ&
¢ hy&uyneptvmhhauwheuﬁ‘c:smd
by GC/MS.

the addition of a hydrolysisfextraction step prior to EUISA
screening of the urine sample, which Is known as ‘enhanced
ELISA’. An slternative and more challenging approach woald be
the development of an BLISA test with grester sensitivity for
mepivacaine or its major urinary metabolite.

The relationship between dose snd posk concentration of
spperent mepivacaine in post-rece teine samples ralwed the
question as 10 whether there was a simiar relationship between
dose and lust time of detection. IT a cut-olf for detection of 50%
Inhibition of the ELISA tost Is assumed, there appears to be a lincar
relationship betwean logarithm of the meplvacaine dose and the
time for which the residue of the agent can be detocted (Pig. 7).
"The sppercot mepivacsine detected by the BLISA test &
presumably compossd -of mepivacsine and structorslly related
metabolites of meptvacaine excreted In equine urine. Meplve-
caine iteclf has not been found In significant concentrations in
these samples and is not commonly found in post-race arinc

suthentic 3-hydroxymepivacaine was not aveilable commer-
clally, the metabolite was synthesised and chemically charactor-
Ised. However, for 3-hydroxymepivaceine to be useful in forensic



anelyses, the metabolite must be stable. Figure 8 shows that the
ayathesined metabolits is stable under most laboratory conditions
and tharefore has the potential s be & weellal suthentic standard
n eguine forensic wock. .
ﬂMdMWMh
fmgrovement in the qualitative chemistry of 3-hydroxymepiva-
calme by making an suthentic standard avelisble fo analytical
chamists. Prior o the synthesis of this substance, the only mass
apeciva evailsble were thoss of 3-hydroxymepivacaioe lsolated
from horse urine. Pigiwe 9 shows the et enthentic mass spectra
for $-bydraxymeplvacsins sod its dertvativeg lom the anslyti-
eully pure substance.
The aynthetic metsbolin can aleo be weed 10 crosts quality
camsirol saenples. Prior to the syethests of 3-hpdroxymeptvacaiae,
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the gonerstion of quality control semples required administrs-
tion of the parent compound & horses followed by urine
collection. With synthesized 3-hydroxymeplvacsine, samples cun
e crouted by dicect addition of specific amourits of the metabolite
0 aquine urine samplcs, which s more accurate and economical
and loss combersome than dosing horses. Pinally, this approach
sllows for the generation of blind proficiency samples. &1 3-
hydrxymepivecaine can bs addad o urine semples provioudy
tested and found o be koo of detectable drug residus, which src
@ficult to distinguish from regular track ssmplos. fa contrast,
urine saniplos rom dosed expecimentsl horses at pastore cen be
physicnl charnctaristics, therchy dafoeting the purpace of Hind’
and proficiency testing.
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