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SUMVARY
We investigated the use of particle concentration flucrescence
immnoassay (PCFIA) as a technique for drug detection in racing
horses. The test was «constructed fram an antiserum to a
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b-Phycoerythrin. Using these reagents and a PCFIA apparatus levels of
fentanyl as low as 0.1 ng/ml could be detected by the assay. In
addition, cross-reactivity studies on this assay showed that the
anti-serum cross-reacted well with carfentanil, sufentanil and the
methylated analogs of fentanyl. We therefore evaluated the ability of
these agents to produce pharmacological effects in the horse and the
ability of this test to detect pharmacologically significant doses of
this drug in racing horses.

2ll of these agents produced good locamotor responses in horses at
doses of between 0.1 and 10 ug/]'tg. of these agents, carfentanyl was
the most potent followed by 3-methylfentanyl, sufentanyl,
o -methylfentanyl, and fentanyl. Similarly, when these agents were
administered +to horses at doses sufficient to produce a
pharmacological response, all produced sufficient inhibition of
fluorescence in the PCFIA system to enable their detection in
post-race urines fram these horses.

Since PCFIA is a much faster technique than radicimmunoassay, is
of approximately similar sensitivity, and requires much less
instrumentation we concluded that this technique holds considerable
promise as an equine drug testing technique.

INTRODUCTION

Fentanyl {N-phenyl-N-[ 1-({2-phenethyl ) -4-piperidinyl]propanamide)
is a synthetic opioid derivative of meperidine and a mnarcotic
analgesic with about 80 to 150 times the potency of morphine (Tobin,
et al., 1979:; Jaffe, Martin, 1985). Its narcotic actions are

characterized by rapid onset and short duration of action. The
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pharmacologic actions are similar to those of morphine, and fentanyl
is considered a pure u-opioid agonist (Martin, 1984).

The pharmacological actions of fentanyl in the horse are different
fram its actions in man. In horses, fentanyls produce marked
locomotor stimulation, along with their analgesic effects. The sum of
these actions,. in that they act to alleviate lameness and stimulate
running, is quite likely to be useful in a racing horse. For these
reascns the fentanyls have been widel_y used in racing horses, despite
the fact that their use is vniformly illegal (Tcobin, 1981).

Among the congeners of fentanyl that have recently become
available are carfentanil, sufentanil and the so-called "designer"
fentanyls (Janssen, 1985; Moore, et al., 1986). These '"designer"
agents include d-methylfentanyl {1-(1-methyl-2-phenethyl) -4~
(N~propionylanilino) piperidine] and 3-methylfentanyl [3-methyl-1-
{2-phenyethyl) -4-(N-propionylanilino)piperidine] which are produced
illicitly. As fentanyl analogs, these agents have the potential to be
used illegally in racing horses. However, nc information is available
as to the ability of currently used systems to detect abuse of these
agents.

With regard to control of these agents in horse racing there is a
particular need for rapid and sensitive detection methods for these
agents that are adaptable to pre~ and post-race drug screening. The
method must be rapid since the time window for pre-race screening is
less than four hours under most circumstances. The method must be
sensitive because drugs that are abused in horse racing are difficult
to detect in wurine, and pre-race testing mandates that they be

detected in blood, which requires very sensitive analytical methods.
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The requirement for sensitivity makes immunocassay the method of
choice. The requirement for speed rules out radicimmnocassay, which
is too slow to be adaptable to pre-race testing. One recent approach
to this problem is the particle concentration flucrescence immnoassay
(PCFIA) technique developed by the Pandex Corporation (Jolley, et al.,
1984; Jolley, 1983). In this approach the blood or urine sample is
allowed to react with the antibody and the drug-fluorophore complex in
a microtiter well (Fig 1). After an equilibration time of five to ten
minutes, second antibody coated latex particles are added to the
system (1) and the complex concentrated by vacuum the bottom of the
microtiter well (2). The particles are then washed to remove unbound
fluorescent material and the fluorescence response read (3). The
intensity of the fluorescence is inversely related to the amount of
free drug in the sample. Preliminary experiments suggested that this
system is sufficiently fast and sensitive to be readily adaptable to

pre- and post~race drug screening in horses.

® ®
1. Filter Read
- -
2. Wash
s

Vacuum

Fig 1 Principle of Particle Concentration Flucroimmnoassay

Fentanyl is allowed to displace fentanyl-B~phycoervthrin from the
anti-fentanyl plasma (1}. Second antibody coated latex particles are
added to the system and the particles drawn down by application of a
vacaum (2). The fluorscence of the resulting layer of particles is
then measured and the loss of fluorescence estimated (3). (Adapted
from Jolley, 1983).
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MATERTALS AND METHODS

Horses

Mature Thoroughbred, half Thoroughbred and Standardbred horses
{400-600 kg) were used throughout. The animals were kept at pasture
and allowed free access to food and water. The horses were placed in
standard box stalls ( 17 sq M} approximately 12 hours prior to the
experimental session for acclimatization.
Drugs

Carfentanil was obtained from a comercial supplier in an
injectable soluticn (Wildnil®, 3 mg/ml, Wildlife Laboratcries, Inc.,
Fort Collins, CO). Sufentanil was also cbtained in an injectable form
from a conmercial source (Sufenta®, 50 ug/ml, Janssen Pharmaceutica
Inc., Piscataway, NJ). 3-Methylfentanyl was dissolved in 10 ml of
sterile physiclogical saline (pH 7.0). d-Methylfentanyl was dissolved
by adding the crystalline form to 10 ml of sterile physiological
saline (pH 7.0) and heating to 58° C with stirring. Drug
administration was by rapid injection into the left jugular vein.
These methylfentanyl analogs were generously supplied by Dr. R. L.
Hawks of the National Institute of Drug Abuse, Rockville, MD. Urine
samples were collected by bladder catheterization, and were stored
frozen until assayed. All urine samples were filtered through Spin-x®
microcentrifuge filters (Costar®, Cambridge, MA) prior to assay.

Locomotor Assay Locamotor Studies

For this measurement horses were placed in box stalls which are
enclosed on all sides. A window made of one-way mirrored glass
located in each door permitted observers to record behavior without

detection by the animal. Locomotor behavior was quantified by
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counting the number of footsteps taken per 2 min period. A footstep
was scored each time the right foreleg was lifted off the ground and
returned along with a positicnal change (Canbie, et al., 1979).
Locomotor assays with carfentanil were based on  doses of 0.08, 0.14,
0.20, 0.30 and 0.60 ug/kg. Sufentanil was administered at doses of
0.25, 0.50, 1.00, 1.33  ug/kg. Preliminary studies with
3-methylfentanyl indicated that intravenous doses at 4 ug/kg were in
excess of tolerable limits., This dose produced severe excitement,
tachycardia and tachypnea in cne horse. This dose was antagonized with
8mg naloxone i.m. (Narcan, DuPont Pharmaceuticals Inc., Manati,
Puerto Rico). Subsequent doses of 0.4, 0.7, and 1.0 ug/kg
3-methylfentanyl were well tolerated in all subjects. = These
subsequent three dose levels formed the basis of the 3-methylfentanyl
locomotor assay. ¢-Methylfentanyl was administered at doses of 1.0,
2.0, 4.0, 8.0, and 13.0 ug/kg and was well tolerated by all subjects.
Iocanctor activity was quantified for 16 min prior to each
injection to establish the pretreatment baseline. Footstep frequency
was then recorded every 2 min for a minimm of 60 min post injection.

Particle Concentration Fluoroimmunoassay

The basic functional wnit in the Pandex PCFIA is a 96 well plate
with a filter base in each plate. To each well is added 20 pl of
fentanyl-p-phycoerythrin (Pentanyl-BPE) prepared as described by Wie
et al. (1982), 40 pl of anti-fentanyl antibody, and 40 pl of blank,
standard, or test sample. The system is allowed to equilibrate for
abcut 10 minutes when a second antibody system is added. The second
antibody consists of goat anti-rabbit antibody bound to latex beads.

The system is allowed to react for ancther 10 minutes and then the
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fluid is drawn out of the system through the filter membrane. The
reaction system is then washed with about 80 p liters of phosphate
buffer to resuspend the particles, and the system again drawn down
with the vacuum. The filtration step has the effect of concentrating
the latex beads 1000-fold, thereby increasing the sensitivity of the
method (Fig 1). After the wash step, the flucrescence of the
particles at 545 and 575 mm is measured. The mean response from
control urines is usually about 25,000-30,000 arbitrary f£lucrescence
units/well.
RESULTS

The relative potencies of fentanyl and its congehers as locomotor
stimulants in the horse are presented in Fig. 2. Carfentanil is the
most potent locamotor stimulant, with an EDSO for locomotor response
in the horse of about 0.5 ug/kg. Sufentanil and 3-methylfentanyl are
about half as potent as carfentanil, with an ED50 for a locamoctor
response in the horse of about 1.0 ug/kg. Fentanyl and
d-methylfentanyl are the least potent members of the group with an
ED50 for locamotor stimulation of about 10ug/kg. Nevertheless, all of
these drugs produce their phammacological effects at doses of 1
mg/horse or less. To date, we are aware of no useful detection method
for carfentanil.

Figure 3 shows a standard curve for the displacement of
Fentanyl-BPE from the binding system by fentanyl. The threshold of
sensitivity of the test is in the order 100 picograms/ml with an I-50
for displacement of about 2.0 ng/ml. Given these sensitivities this
method should be capable of detecting fentanyl administration to
horses, and at least soane of the other congeners of fentanyl depending
on the sensitivity of the assay to each specific congener.
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LOCOMOTOR RESPONSE FOLLOWING
DIFFERENT NARCOTICS
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Fig 2 Iocomotor responses following different narcotic analgesics in
the horse

The symbols show the locomotor responses to the indicated doses of
etorphine ({)) (Carbie et al., 1979), carfentanil (X), 3-methylfentanyl
(N, sufentanil (+), K-methylfentanyl () and fentanyl (@) in
racehorses.

FENTANYL FLUORESCENCE IMMUNOASSAY
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Fig 3 Fentanyl fluorescence immunoassay standard curve

The solid circles (@) show the displacement of fentanyl-EPE from
the anti-fentanyl antibody by addition of the indicated concentration
of fentanyl.
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Table I shows the ability of the other congeners of fentanyl to
displace Fentanyl-BPE in the PCFIA test. BAs in the previous test
fentanyl displaced Fentanyl~BPE with an I-50 of about 2 ng/ml.
Carfentanil, thienylfentanil, -methylfentanyl, p-flucrofentanil and
3-methylfentanyl all displaced Fentanyl-BPE from the antibody
approximately as effectively as fentanyl. The other fentanyls tested
did not effectively displace Fentanyl-BPE, and neither did furcsemide,
phenylbutazone, phenothiazine, morphine, or cocaine at concentrations
of 10 ug/ml or greater.

Table II shows the ability of this test to detect fentanyl,
carfentanil and sufentanil after their administration to  horses.
Horses were dosed with 100 ug of fentanyl i.v. and also with 100 and
125 ug of carfentanil and with 1 mg of sufentanil. Any inhibition of
Fentanyl-BPE binding greater than 20% was considered a presumptive
"oositive”. The samples were collected, randomized as indicated and
presented as unknowns to the analyst. As shown in Table II all of the
drug administrations were readily detected.

Two congeners of fentanyl that are reportedly available on the
illicit market are -methylfentanyl and 3-methylfentanyl. These agents
are approximately equivalent in potency with fentanyl and also have
the ability to stimulate a locamotor response in the horse. As such,
they are likely candidates for illegal use in racing horses. As shown
in Tables III and IV these agents were also readily detected in horse
urine by use of this PCFIA test.

For any test to be useful as a screening test, there should be a
high probability that a "presumptive positive" developed by the test
is in fact a real positive. To enable this assigrment to be made with

397



VOL.57,NO.3 Research Communications in
SEPTEMBER 1987 Chemical Pathology and Pharmacology

confidence, one needs to know the range of fluorescence seen in normal
urines, and particularly the range of inhibition in these urine
samples. As shown in Fig 4, determination of the range of
fluorescence values in 54 post-race urines from horses racing in
Rentucky showed inhibition of up to 15% in these urine values. Based
on this range and the relatively small nunber of horses tested,
assigmment of a presumptive positive when the inhibition observed is
greater than 20% would appear to yield a high probablity of detecting
true positives.

FREQUENCY DISTRIBUTION OF PCFIA
FLUORESCENCE VALUES IN POST—RACE URINES

312 i 7 N=54 |

O

Ny,
7///%%// 2

DIFFERENCE FROM MEAN

Fig 4 Frequency Distribution of Fluorescence Values in Post-Race
Urines.

The hars show a frequency distribution of the PCFIA values
observed in 54 post-race urines from horses racing in Rentucky. The
negative values represent fluorescence values of less than the mean
value (inhibition) while the positive values represent stimulation of
fluorescence.

398



Research Communications in

Chemical Pathology and Pharmacology

VOL.57,NO.3

SEPTEMBER 1987

‘ue3sis 9yl O3 pOppe Sdem suTeooo 1o sutudzom ‘surzenipousyd ‘suozeinqriAusyd ‘SpTBSOMI IO a8Iou X0 Tu/bn
0T JO SUOTIETIUSOUCO USUM DIATRSAO SeM JUAROETASTp JROTITUBTS ON "TAUEIuRI JOo sIsuLbucy pojeotpawr U3  JO
SUOTIRTIUSOUCO HBuTseaaour oA} Aq emseldriue [AUElIUS] woxj Had-TAuviusg Jo JusumoeTdsTp oU MOUS SWMTOO AL

010’s2

086'%¥Z

ver'sz
006°52

Lzr'ee

esz've

9LE7ST
006°ST

£58'02

Lee'ez

A el 44
006"S2

SEL'T

85070T

Stviee
006°SZ

STS'%

LZ9'ET

Lvv’eT
00652

ZLv'e

zee'st

PLT'ET
006752

769'2

Lev'0T

svz'ee
00652

9788
£96°6
596°GT
£2h78T
Zit'ee
00652

oge’e
S£0‘e
059’8
TST'ET
18922
006'SZ

T

—mno
« s
oCcoANo

TTUURITY TIUPUSJOT TTURURIng TAURW®d TAvequsd TTAuejued TAURUDd TTURIUSIIED TAURUSS Tu/Bu

ozonTzd TApou-¢ TARSU-

TAwTyL

ToAST brnug

SOUTUNY TANVINAL XH HJ9-TANVINGL J0 NOHDVIISIA

I ITd¥L

399



VOL.57,NO.3 Research Communications in
SEPTEMBER 1987 Chemical Pathology and Pharmacology

TABLE II

DETECTION OF FENTANYL, CARFENTANIL AND SUFENTANIL IN BEQUINE URINES

Sample # Treatment Fluorescence % Inhibition Status
1A Fentanyl 100 ug i.v. 1-2 hour 793 97% +
2A Saline 23,626 8% -
3 Saline 26,508 - -
4 Carfentanil 125 ug i.v. 0-1 hour 17,154 33% +
5A Carfentanil 100 ug i.v. 0-1 hour 18,331 28% +
6A Sufentanil 1 mg i.v. 0-1 hour 13,491 47% +
7A Carfentanil 100 ug i.v. 4-6 hour 18,244 29% +
8a Sufentanil 100 ug 0-1 hour 16,303 36% +
9 Carfentanil 125 ug i.v. 1-2 hour 15,524 30% +

108 Carfentanil 160 ug i.v. 2-4 hour 16,548 35% +
11a Carfentanil 160 ug i.v. 1-2 hour 11,997 53% +
12a Saline 18,290 28% +
13a Fentanyl 100 ug i.v. 2-4 hour 1,252 95% +
142 Carfentanil 100 ug i.v. 2-4 hour 18,212 29% +
15a Saline 31,053 =2 -
1l6a Carfentanil 125 ug i.v. 2-4 hour 16,838 34% +
178 Carfentanil 160 ug i.v. 0-1 hour 17,503 32% +
i8a Saline 26,182 = .
19a Carfentanil 160 ug i.v. 4-6 hour 18,784 27% +
20A Fentanyl 50 ug i.v. 1-2 hour 4,055 84% +

Control Fluorescence 25,586 0% =

All samples are urine from horses to wham the indicated drugs were
administered. Urine samples were drawn at the indicated times,
filtered, and diluted 1:2 with distilled water. Any sample giving a
greater than 20% inhibition of binding was considered positive.
Sample #12A also yielded a positive although this was supposedly a
negative sample.
DISCUSSION

Fentanyl has been widely used in racing horses for its analgesic
and stimulant actions. This combination of pharmacological effects is
likely to be particularly useful in a racing horse, and the narcotic
analgesics have a long history of illicit use in racing. There is,
therefore, a continuing need for good testing methods which allow
detection of high potency drugs in racing horses. The ideal method is

swift, sensitive, and inexpensive. In this communication we report
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TABLE III

DETECTION OF 3-METHYLFENTANYL IN HORSE URINE

Sanple Treatment Fluorescence % Inhibition Status n
1 Control 27,453 —_— - 6
2 3-Methfent 0.1 26,149 4.8% = 3
3 3-Methfent 1.0 21,600 21.4% - 3
4 3-Methfent 10.0 16,838 38.9% - 3
5 3-Methfent 100.0 8,879 68.0% - 3
6 Negative urine 27,580 104% Neg 3
7 Negative urine 27,172 1.0% Neg 3
8 Negative urine 27,645 = Neg 3
9 3-Methfent, 2hrs 9,066 67.4% Pos 3

10 3-Methfent, 4 hrs 2,517 91.3% Pos 3
11 Negative 27,345 0.4% Neg 3
12 3-Methfent, 2 hrs 9,817 64.6% Pos 3
13 3-Methfent, 4 hrs 10,952 60.4% Pos 3
14 Negative urine 24,979 9.1% Negq 3
15 Negative urine 26,488 3.5% Neg 3
16 Fent, 2 hrs 4,064 85.7% Pos 3

Samples 1-%5 represent control and samples to which the indicated
concentrations of 3-methfentanyl were added. Samples 6, 7, 8, 11, 14
and 15 represent urine samples from untreated horses. Samples 9, 10,
12 and 13 represent samples taken at 2 and 4 hours from a horse
treated with 0.5 mg/horse of 3-methylfentanyl. Sample 16 represents a
sample from a horse treated 2 hours earlier with fentanyl. All
samples showing more than 20% inhibition of binding were desidnated
positive.

the capacity of Particle Concentration Fluorescent Immmoassay {PCFIA)
to meet these regquirements in testing for fentanyl and its congeners
in horse urine.

The potency of these drugs is a particular problem since their
concentrations in the blood and urine of horses is likely to be low.
As shown in Fig. 1 , carfentanil is almost as potent as etorphine, the
most potent narcotic analgesic studied in racing horses (Cambie, et
al., 1979). Similarly, sufentanil, a fentanyl analog now being
introduced into mman medicine is about 8 times more potent than
fentanyl. 3-Methylfentanyl, an illicit or "designer" analog of
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TARLE IV

DETECTION OF -METHYL FENTANYI. IN HORSE URINE

Sample Treatment Fluorescence % Inhibition Status n
0 Control 27,458 0 - 6
1 Fent 0.2 ng/ml 24,577 10% - 2
2 Fent 1.0 ng/ml 16,783 39% Positive 2
3 Fent 5.0 ng/ml 4,863 82% i 2
4 Fent 10.0 ng/ml 3,164 88% - 2
5 Remake, Control 17,684 25% Positive 2
6 d-Methfent, 2 hrs 4,013 77% Positive 2
7 ¢-Methfent, 4 hrs 5,391 22% Positive 2
8 T-3 Control 22,497 4% Negative 2
9 T=3 + 2 hrs 3,507 85% Positive 2

10 T3 + 4 hrs 3,554 85% Positive 2
11 T-4 Control 26,872 -14% = 2
12 ™11 Control 20,897 11% Negative 2
13 BEA Control 23,317 1% Negative 2
14 Point Finale Control 22,605 4% Negative 2
15 ¥.5. Control 24,535 - 4% Negative 2
16 Peanut Control 25,335 - B% Negative 2
17 Track Sample 24,485 - 43 Negative 2
18 Track Sample 24,164 - 3% Negative 2
19 Track Sample 23,229 1% Negative 2
20 Track Sample 19,577 l6% Negative 2

Samples 1-4 represent controls (6) and samples to which the indicated
concentrations of fefltanyl were added. Samples 5-10 represent
pre-drug and samples 2-4 hours post-dosing with 2 mg of ¢rmethyl
fentanyl. Samples 11-20 represent control samples fram farm and track
horses. All presumptive positives were calculated based on the
fluorescence values cobserved in control urine samples, which averaged
23,499 fluorescence units.
fentanyl, is equipotent with sufentanil in eliciting a locomotor
response, and ch-methylfentanyl is about equipotent with fentanyl.
Together these drugs form a group of agents with high abuse potential
in racing horses and for which there is substantial difficulty in
their detection.

On a theoretical basis the PCFIA method shows good potential for

detection of these agents. The system has a theoretical limit of
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sensitivity that 1is comparable to radioimmunoassay, (Jolley, 1983) and
the actual testing process is much faster. Based on these
characteristics, one might expect that the PCFIA technology would be
superior to radioimmnoassay for routine pre and post-race urine
testing.

On the other hand, there are a number of potential problems with
this technology when it is applied to post race urine testing in
horses. Horse urine contains unusually large quantities of solids,
and mucus in relatively large quantities. This problem, however, is
handled by the Costar® filtering step. Beyond this, it has been one
author's (T.T.)} experience that horse urine can contain gquantities of
flucrescent materials that wary markedly fram horse to horse. This
author has abandoned previous attempts to quantitate drugs in horse
using fluorametry. However, the ability of PCFIA technology to bind
the drug specifically in the imminoassay portion of the test and to
wash the reaction system prior to testing for fluorescence increases
the probability of success in this testing method. In addition, all
that is required of a screening test is a high probability that a test
is positive, and quantitation is not a concern.

Based on the data reported in this paper the PCFIA technology is
more than sufficiently sensitive to detect the administration of
fentanyl and its congeners to horses at the doses that are used to
affect performance. &As shown in Fig. 3 the assay can detect
concentrations of €fentanyl of less than 0.5 ng/ml. This is about the
level of sensitivity afforded by the tritiated fentanyl
radioimminocassay assay (Michiels, et al., 1977), which has been
sufficiently sensitive to control the use of fentanyl in racing
horses. This tritiated fentanyl assay, however is unable to detect the

use of carfentanil or sufentanil in racing horses.
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In contrast, in the test reported here the specificity of the
antibody is wide enough to react with other members of the fentanyl
family. The antibody cross reacted with Sufentanii, Carfentanil, and
the designer analogs,gmethylfentanyl and 3-methylfentanyl. Given the
level of cross reactivity presented in Table I, we elected to test
whether or not this assay would detect each of these drugs after
adminigtration to horses.

As shown in Table II, this assay readily detected administration
of fentanyl and sufentanil to horses. Administration of fentanyl at
three different doses resulted in dramatic inhibition of the levels of
fluorescence detected in the urine samples, indicating clear positives
for fentanyl in these samples. Similarly, administration of Sufentanil
at two different doses also resulted in easily detectable inhibition
of fluorescence in urine samples fram these horses. (Table II, Samples
# 6a, Ba) Clearly, therefore, both fentanyl and sufentanil are readily
detectable in post race urines by means of this test.

Among the fentanyls carfentanil is the most difficult drug to test
for. It is the most potent of the fentanyls and cross reacts poorly
with most antibodies raised to fentanyl. For this reason it is
particularly important to have available a methodology that can detect
carfentanil administration.

as shown in Table II this test also detected administration of
carfentanil to horses. The smallest inhibition observed in a
carfentanil treated horse was observed in the horse sampled in the
first hour post dosing. At this time the levels of carfentanil in the
urine would not have peaked and what carfentanil had entered the urine

would be diluted by the drug free urine already present. Supporting
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these observations, all the other carfentanil samples tested showed
greater inhibition of fluorescence and were readily detectable as
inhibited samples. The data suggest that this test is capable of
detecting administration of carfentanil to horses at doses that are
likely to be pharmacologically effective in a racing horse.

More recently several methylated analogs of fentanyl have become
available on the illicit market, the so called designer fentanyls.
These fentanyls appear to have the same pharmacological actions as
fentanyl, and as shown in Fig 2, have about the same pharmacological
potency as fentanyl. It was therefore of interest for us to evaluate
the ability of this test to detect the administration of these analogs
of fentanyl to horses.

As shown in Table III, use of the PCFIA readily detected the use
of 3-methylfentanyl in horses. Fluorescence in control samples
averaged about 27,453 units, and broadly similar fluorescence was
observed in samples from control horses. All treated horses showed
more than 60% inhibition of fluorescence, easily distinguishable from
normal binding of the fluorescent material and therefore strongly
suggesting a fentanyl positive,

Broadly similar results were obtained withg-methylfentanyl,
although in this case the background fluorescence had to be corrected
for inhibitors of flucrescence present in these urine samples. As
shown in Table IV, the fluorescence readings obtained in control
samples averaged about 27,458 in six individual determinations but the
fluorescence levels were substantially less in track and control
samples. When the baseline for reading the test in this case was

taken as the mean of the control values fram horse urine (23,499)
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the test detected a methylfentanyl administration with good accuracy.
However, the control samples from Remake still yielded a spuriously
high inhibition fluorescence and thus a false positive.

The data on Remake (Table IV) point to the weakest aspect of this
test, which is the possibility of natural fluors or quenching
substances in horse urine affecting the results of the test. Natural
fluors in horse urine could give rise to spuriously high levels of
fluorescence in post-race urine samples, and thus mask the presence of
fentanyls. ©On the other hand, quenching substances in horse urine
could give rise to spuriously low levels of fluorescence, and thus to
false positives. This second possibility, as seen in Table IV is less
troublj.nt_g, since all positives obtained by immmncassay are presumptive
positives, until confirmed or otherwise by more specific testing
methods. However, background flucrescence in horse urine may vary
with season and diet, and for this reason the interpretation of PCFIA
tests on racing samples will always depend on the observer's
experience as to what is "normal" in that particular population.
However, experience with the range of values experienced in normal
horses is an absolute requirement for the application of any
analytical methodology in racing horses.
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