i

b

2 S
B e ok

Proceedings of the 6th International Conference of Racing Analysts and Veterinarians Hong Kong, 1985

s

Radicimmunoassay Screening for Etorphine in Racehorses

T Tobin, W E Woods, T Weckman, T Wood,
S-L Chang, and J W Blake

Kentucky Equine Drug Research and Testing
Programs

University of Kentucky

Lexingion, KY, USA

Abstract

A commercially svailable radioimmunoassay kit
was nsed o screen for etorphine in post-race urines
from horses racing in Kentucky. Most horse urines
contained small smounts of materials that reacted posi-
tively in this immonoassay, These materials are ap-
pmamgminmemmmam
eadogemmmpﬁneequivnlummpoﬂmm
from 69 horses were estimated. Their modal level
was spproximately 0.1 ng/ml, the population distribu-
tion was log-normal, and individual horses showed up
¢t 0.8 ng/ml.

in racehorses.

Introduction

Etorphine  [6,7,8,14-tcirahydro-7a-(1-hydroxy-1-
methylbutyl )-6, lmﬁ is a syn-
thetic opiste derivative. It is synthesized from
thebaine (a i inactive opium alka-
loid) and is structurally related to morphine. Etor-
phine is administered as the hydrochloride salt alone
(M99) or, commonly, in combination with a phe-
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2.45 mg/m} ctorphine HCl with acepromazine; Small
Animal Immobilon: 0.074 mg/ml etorphine HCl
with methotrimeprazine.! Because ctorphine has been
widdyusedforcapumgwﬂdaninnls(sud\asele-
phuu)hiswmﬁmmfmedwu‘d@mmw’.
Under the name “clephant juice’ it is widely known in
racing circles as a potent and difficult-to-detect anal-
gesic and stimulant.

Burphmeisatypicalopioidmalgesicdnm-
iwdbyexmdyhighpotemy(looomiwﬂmaf
mocphine).rapidonset.mdslmdmnﬁonohc&m.
The pharmacological actions of etorphine in man arc
similar to those of morphine, including the subjective
effects and euphoria? In the horse etorphine, in com-
bination with acepromazine, produces analgesia and
sedation. Pharmacological responses 0 etorphine in
the horse include tachycardia, depression of respira-
tm'yrm.spasﬁcrigidityofthclimhs.andmusmlar
tremors.”

However, like other narcotic analgesics in the
horse, low doses of etorphine stimulate locomotor
activity After IV injection horscs rapidly increase
theirtroningactivi_tyandifmemse_isappmpﬁate‘
(approximately 100 ug/horse) the Jocomotor response
peaks at approximately 100 steps per 2 minutes.’ This
response is qualitatively similar to that seen with other
narcotic analgesics, the main difference being that the
effects of etorphine occur after injection of very small
amounts. For example, only 50 to 100 pg of etor-
plﬁnepermisrequiredtopmduoeagoodlowm-
tor effect compared with approximately 100 times this
amount of fentany! or 100 o 300 mg of morphine.!~?
Other things being equal, this data indicates that etor-
phine should be approximately 100 times more diffi-
cult than fentany! to detect in a horse and nearly 10000
times more difficult than morphine. This explains the
suspected wide use of etorphine in racchorses and why
routine detection is hard.

Reagents for an etorphine radicimmunoassay
(RIA) have recently become available commercially.
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In this report we demonstrate the  ability of this as-
say to detect etorphine (or etorphine metabolites) in
the urine of horses dosed with amounts of etorphine
likely to be used in racing.

Materials and Methods

Etorphine RIA was performed using kits purchased
from Karyon Technology (Norwood, MA). The pro-
cedures followed were those supplied with the kits,
with modifications as described by McDonald et al.®
Standard curves weze constructed from 0.1 ng/ml to
10 ng/ml in buffer and all levels of etorphine equiva-
lents were calculated using the standard curves.

In duplicste, ecach standard, sample, or com-
trol (100 ul) was added by pipette to 3-ml coni-
cal polystyrene test tubes. Standards were se-
rial dilutions with assay buffer (phosphate-buffered
salinc of pH 74 containing 0.1% bovine scrum al-
bumin and 0.1% sodium azide) of the ewrphine
stock standard (10 ag/ml) provided in the kits. As-
say buffer was added to total-count subes (500 gl),
nonspecific-binding tubes (500 ul), maximum-binding
tubes (400 ul), stendard tubes (300 ul), and sample
tubes (300 ul). The buffer volumes in the total-count,
nonspecific-binding, maximum-binding, and standard
tubes were reduced by 100 ul if control urine had
been added 10 these tmbes. The PHletorphine-tracer
stock solution from the kits was diluted with assay
buffer (5.5 ml per vial) and diluted tracer (100 uD)
was added 10 each wbe. Karyon antiserum (rab-
bit etorphine sntibody in assay buffer; 100 ul) was
added to the maximum-binding, standard, and sampie
tubes. All wibes were vortexed (34 3), then incubated
in a water bath (37°C; 2 h), After incubation ice-
cold dextran-coated charcoal sugpension (0.25% dex-
tran T70 from Sigma, St. Louis, MO and 2.5% Norit
*A* Charcoal from Fisher Scientific, Fairlawn, NJ in
assay buffer; 800 ul) was added to all but the total-
count tubes. Assay buffer (800 ul) was added 10 the
total-count tubes. All tubes were again vortexed (3—
4 5), then incubated in a refrigerator (30 min). All the
supernatant in each tube was decanted into 20-mi scin-
tillation vials and scintillation cocktail (type 3A70b;
Research Products Intemational, Mount Prospect, IL;
10 mi) was added 10 each vial and vortexed. The sam-
ples were counted (10 min) using a liquid-scintillation
counter (model LS 3801; Beckman Instruments, Ar-
lington Heigius, IL).

The fraction of labeled drug bound o the antibody
was logit transformed using the expression

logit(B/Bo) = In(B/(Bo — B)).

where By is the maximum-binding d.p.m. minus the
nonspecific-binding d.p.m., and B is the sample or
standard d.p.m. minus the nonspecific-binding d.p.m.
Standard curves were coastructed by plotting the log-
arithmic etorphine concentration of cach standard ver-
sus the corresponding logit value. The esorphine-
equivalent level for cach sample was calculated from
the standard curve for each run,

Post-race urines from track horses and urines from
dosed research horses were tested for etorphine by
RIA. Four research horses were dosed with 1, 9, 30, or
100 pg M99 (etorphine HCL; D-M Pharmaceuticals,
Rockville, MD). Urine samples were taken by bladder
catheter hourly for up o 8 hours afier dosing, then at
24, 36, and 48 hours. The urine samples were assayed
directly without extraction. Dilutions of the dosed
research-horse urines (only necessary for etorphine-
equivalent levels above S ng/ml) were prepared using
the control (pre-dose) urines from these horses.

Results

Figure 1 shows standard curves for the etorphine
assay performed in buffer alone and with the addi-
tion of equine urine (100 xI). Although the horse the
wine was obtained from had had no known exposure
1 etorphine, the standard curve with urine had higher
values than that for buffer alone. This was a consistent
response and suggestod that horse urine containg en-
dogenous materials that react with the antibody. We
elected 10 call these materials endogenous etorphine
equivalents. Based on these observations we carried
out our standard assays in buffer (with no horse urine
added) and computed all horse-urine valoes from these
standard curves,

Figure 2 shows the levels of endogenous etor-
phine equivaleats in post-race urine samples collected
in the state of Keatucky. Of the 69.post-race sam-
ples, 13 gave readings less than those of the control
(buffer) samples, the median value was between 0.10
and 0.15 ng/ml, and the highest was approximately
0.8 ng/mlL These values were log-normally distributed
and appeared to form part of a single population [Fig-
ure 2, insert]. Horses from the research herd tended
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Figure 1 Standard curves for etorphine in buffer alone
(lower curve) and with 100 u! of added urine (upper curve)
by RIA. Curves were fited by least-squares regression
analysis.
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to have higher levels than the race-track horses. The
reason for this is not clear but differences have been
coasistently obeerved over the last ten years in com-
parisons between post-race and rescarch-horse urine
sampies.

Differences in the specific gravity of the wrine
samples were considered as one possible explanation
f«mw&mmmm

valent concentrations of these two sets
of samples. Because furosemide is & permitted medi-
cation in Kentucky it was hypothesized that the di-
urctic action of this drug might reduce the specific
gravity of the wrine in furosemide-treated horses and
thus might also dilute the endogenous materials. How-
ever the specific gravity of these samples (as deter-
mined by refractometry) showed no relationship with
their etorphine-equivalent content {Figure 3].

The RIA test readily detected clinically effective
doses of etorphine. Tobin and co-workersé showed
that doses of this drug in the order of 100 ug per
horse produced a good Jocomotor response such as
might be useful in racing. This dose produced urinary
ctorphine-equivalent levels that peaked st sapproxi-
mately 25 ng/ml 1 hour after dosing and were atill
detectable at 24 hours [Figure 4]. Reducing the dose
produced a comresponding reduction in the etorphine
equivalents detected. A dose of 1 ug of etorphine pro-
duced changes in the etorphine equivalents in urine
that were easily distinguishable from endogenous
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Figure2  Frequency distribution of endogenous
etorphine equivalents in post-race urines
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Figure 3 Lack of correlation between urinary specific
gravity and endogenous eiorphine equivalents in post-race

urines. (The line shows the best fit.)
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background. The test thus appears to detect etorphine
doses of 1.0 ug or more for at Jeast 4 hours —more
than sufficient for routine post-race drug screening.
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Figure & Etorphine equivalents in urine from horses
dosed with 100, 30, 9, and (insen) 1 ug etorphine
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Discussion

‘This data showed that post-race urines from horses
mmmymma". Is which reacted
rials standard curves could not be constructed for etor-
phine in urine. Therefore our standa o
constructed for etorphine in buffer which peesum-
sbly contained no esorphine equivalents. e .m;lmlhuem
curves, the endogenous etorphine-equi
hpoctmnrimofwmi“my”m
estimated. It was assumed that these levels ~q
kground ‘noise’ in the assay and that exo-
genous etorphine equivalents would be detected as sig-
Background endogenous equivalents as m{mmum
95 ool ewade fx kwer puct (of s

curve (bolow 1 ng/mi) from use in detecting |

nous ctorphine in wine [Figure 1). Due to the na-
mwmmy-ﬁmmmmmmdw
curve (above 5 ng/mi) results from very low
(< 200 d,p.m.) and is therefore mare subject 1o count-
ing error. Urine samples with more than § ng/ml of
etorphine equivalents had o be diluted with control
urine 10 obtain relisble estimates of drug levels.
Analysis of the Figure 2 data showed that the back-
ground ctorphine equivalents (‘noise’) in the post-
race urines of horses racing in Keatucky were log-
nirkatly Gfboied. The Mo wes sopruziamely
0.1 ng/ml; the highest indi i

somewhat lower than the levels observed in horses
from our research farm.

the urinary endogenous levels might be that horses
before racing. To test this hypothesis we compared
e oncentrations of endogenous etorphine
equivalents with the urine-sample specific gravity, No
evidence of any correlation between specific grav-
ity and urinary etorphine-equivalent concentration was
observed, suggesting that Mumw Egeon =
not have any significant effect on
etorphine-equivalent content.

When we treated horses with doses of etorphine
(1-100 ughorsc) & clear effect on the etorpling.
equivalent levels in urine was observed (Egue 4
The horse dosed with 100 g of etorphine -

inary etorphine-equivaleat concentration of approxi-

m‘“y’”wlmmmg declining over the

next 8 hours 10 approximately 10 nghml. At 24 hours

the level was still approximately 10 ng/nl but was not

further. Smalicr doses of etorphine resulted

in correspondingly lower etorphine-cquivalent levels
(Figure 4). -

For the horse dosed with 1.0 g of esorphine, the
declining to background levels byshomlﬂﬂmdmmn_
[Figure 4, inser). Assuming a maximum
b inc-equivalent level of 0.8 ng/ml, doses of
1.0 ug of etorphine can be readily detected in post-racé

ines for approximasely 4 hours. Since the duration
o of hi Emwmﬁmh’m
and it is unlikely that such a small dose will have
any mml' radioim-

Wywm : dlmyl ‘pharmacologically signifi-
cam’ attempt 0 influence the performance of a race-
borse with esorphine.
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Discussion

(Discussion follows the next paper, on a related

topic.)




