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week washout period was allowed between
cach dose. ELISA testing revealed no evidence
of albuterol in urine at 24 hours after any sin-
gle-dose administration. Results indicated that
48 hours or longer should be allowed for al-
buterol 1o be deared from urine after single
doscs, When given at the maximum recom-
mended rate of six actuations per dose four

& ABSTRACT

Single doses of one. three, and six actuations
(120 pg albuterol/actuation) and muktiple dai-
Iv doses (six actuations per dose four times dai-
Iv) for 5 days of acrosol albuterol sulfate were
sequentially administered to each of six horses
using an equine inhaler device (Torpex™.
Bochringer Inglehcim Vetmedica. Inc.). A 2-
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H. Gluck Equine Rescarch Center and the Department of Veterinary Science, Univensity of Kentucky.
Published as Kentucky Agricultural Experiment Station Article #02-14-30 with approval of the Dean and Di-
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Figure 1. Structure of albuterol.

times a day for 5 days, urine samples tested by
ELISA showed no evidence of albuterol at 48
hours after the final dose. Testing of nasal
swabs by ELISA demonstrated the presence of
albuterol for 8 hours after each single dose.
and some horses might have detectable fevels
of albuterol in nasal swabs for several days fol-
lowing administration of multiple doses. As a
guideline for withdrawal time. 72 hours or
longer should be allowed after administration
of acrosol albuterol sulfate to horses before
participation in equestrian competitions that
are regulated for detection of certain perform-
ance-cnhancing substances. However, these
recommendations were based on a small sam-
ple of horses and the specific ELISA test used
and interpreted as described. ‘Factors specific
to individual horses may influence these de-
tection times.

8 INTRODUCTION

Albutcrol is a relatively selective B-2
adrenorecepror agonist (Figure 1) used as a
bronchodilator in the treatment of human
asthma and chronic obstructive pulmonary
disease. - Acrosolized albuterol sulfate admin-
istered by a prototype Torpex™ (Bochringer In-
gelheim \etmedica. Inc.) equine inhalation de-
vice (Figure 2) at 360 and ~20 pg. was an
effective bronchodilator in hores with recur-
rent airway obstruction without causing un-
pleasant side effects.” Onser of action with al-
buterol is rapid (5 minutes). and its effects can
last from 30 minutes to 3 hours.' Unlike for-
moterol and salmeterol, which are lipophilic

1

and have long durations of action, albuterol is
hydrophilic and exhibits a rapid onset and
short duration of action.!

The novel Torpex™ equine inhalation device
effectively and efficiently administers aero-
solized medications in a synchronized manner
from a metered-dose inhaler into the respirato-
ry tract. Because the lung is the target organ for
albuterol, administration by this device allows
cfficient delivery of aerasol albuterol sulfate to
the sites of action in the respiratory tract. The
efticiency of the inhaler delivery system, there-
fore, serves to reduce the dose of acrosol al-
buterol sulfate required to attain a therapeutic
response. This reduction in the required dose is
expected to bring the added benefit of reduc-
ing both incidence and intensity of adverse re-
sponses and, in the case of competition horses,
may reduce the possibility of inadverient med-
ication identifications.

Classified by the Association of Racing

Commissioners Internadional, Inc. (ARCH) as a
Class 3 (i.c., drugs that may or may not have
generally accepred medical use in race horses,
but the pharmacology of which suggests less
potential to affect performance than drugs in
Class 2) bronchoditator, albuterol may poten-
tially alter che athletic performance of horses,
particulardy if the animal has bronchospasm
and bronchoconstriction associated with re-
venible airway obstruction. * Therefore, its
detection in samples collected following 2
horsds performance could lead to significant
sanctions against the trainer. In competition
horses. the detection of high-potency medica-
tions, such as albuterol, is targely dependent on
ELISA testing, Acrosol albuterol sulfate was
administered 1o six Thoroughbred horses at
different recommended doses using the Tor-
pex 7 cquine inhaler for drug delivery, and
ELISA tests were used to detect albuterol and
its metabolites in serum, urine, and nasal swabs
from these horses.
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8@ MATERIALS AND METHODS
Horses

Six mature Thoroughbred mares weighing
413 o 602 kg each were used. Horses were
kept in a 20-acre field until they were placed in
box stalls and provided with water and hay ad
libitum. AH horses were acclimated to their
stalls 24 hours prior to participation in the
study. The animals were maintained on grass
hay, and concentrate feed (mixture of oats and
an alfalfa-based protein peller) was fed rwice a
day. Horses were vaccinated annually for
teranus and dewormed every 3 months with a
commercial ivermectin product. A routine
clinical examination was performed prior to
each of the four stages of the study. The hores
were managed according to the rules and regu-
lations of the University of Kentucky’s Institu-
tional Animal Care and Use Committee,
which approved the experimenaal protocol.

Treatments

Four dose rates for acrosol albuterol sulfare
were administered and evaluated in a series,
and all six horses were treated with the same
dose of acrosol albuterol sulfate on 2 given
treatment day. All dosing was accomplished

~with the Torpex™ cequine inhaler provided by

the manufacturer. On cach day of trearment,
horses each reccived a single dose of one 1120
pg albuterol/actuation). three, or six actua-
tions, or six actuations four times per dav at 6-
hour intervals for 5 davs (the maximum rec-
ommended duration of acrosol albuterol
sulfate administration using the commercial
inhaler). A two-week washout period was al-
lowed for each horse before administering the
next sequential dose.

Sample Collection

A venous blood sample was collected into a
serum-separator tube from each horse. accord-
ing to standard postrace testing practice in

Figure 2. The Torpex™ equine inhaler device used for
delivery of acrosol albuserol sulfare.

Kentucky. Complete urine collection was ac-
complished with a Foley catheter at 0, 1, 2, 4,
6. and 8 hours after administration. and a Har-
ris flush rube (24 Fr x 152.4 cm) was used for
this purpose at 24, 48, 72, 96. 120, 144, and
192 hours after administration. Urine samples
were stored at ~20°C until asayed. Nasal
swabs were collected by inserting a 40-cm (16-
inch) cotton nasal swab into the ventral nasal
meatus of the horse up to approximately 15
¢m. A pretreatment nasal swab sample was tak-
en from cach horse; however, this procedure
was difficult to accomplish several times daily
from the same horse, so a different horse was
sampled by nasal swabs at cach evaluation {one
horse per time) after treatment with cach dose.

ELISA Methods

ELISA tests were performed using the
Neogen® Bronchodilator Group ELISA kits
(Neogen Corporation). ELISA bufier 0.1 M
potassium phosphate-buffered saline, pH 7.4,
with 0.1% bovine serum albumin), wash
buffer (0.01 dM phosphate buffer. pH 7.4,
with 0.05% Tween™ 20), specific terbutaline-
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horseradish peroxidase (drug-enzyme) conju-
gate solution, and K-Blue Substrate® (3, 3', 5,
5" tetramethylbenzidine with hydrogen perox-
ide; Neagen Corporation) were obrained as
part of the ELISA kits.

.Authentic albuterol standard (salbutamol,
Sigma-Aldrich) was prepared at 1 mg/ml in
methanol and diluted to appropriate concen-
trations in assay buffer (0.1 M potassium phos-
phate-buffered saline, pH 7.4 with 0.1%
bovine serum albumin).

- The one-step ELISA tests were performed as
previously described” and according to the
manufacturer’s instructions. with albuterol
standard curves (0.1 to 10 ng/ml) in assay
buffer, blank-serum matrix. or blank-urine
matrix. To create the serum or urine matrix
(blank serum or urine collected from each
horse before dosing) standard curves, the assay
was started by adding 20 pl of standard. test. or
control samples to the appropriate wells in du-
plicate. To each well containing the samples,
180 pl of diluted (1:180) drug—enzyme conju-
gate was added. To each well containing the
standards in buffer. 20 pl of blank serum or
urinc and 160 pl of diluted (1:160) drug-
enzyme conjugate were added. The plates were
then placed on a microplate shaker bricfly. cov-
ered, and incubated ar room temperature for
45 minutes.

For nasal swab samples. 5 ml of assav buffer
was added to cach sample in the vial with ex-
traction by vigorous mixing by vortex. The
 nasal swab samples were assaved using a buffer
standard curve. The assay was started in the
same manner as for serum and urine (20 pl of
standard, test, or control samples added to the
appropriate wells in duplicate. followed by 180
pl of diluted [1:180] drug—enzyme conjugatc).
After incubation of the samples. the wells
were inverted, and any remaining liquid was
removed by tapping the plate on a lint-free
towel. Each well was washed with 300 pl of di-

—.

luted wash buffer (0.01 dM phosphate buffer,
pH 7.4 with 0.05% Tween® 20) three times.
The piates were inverted and tapped dry be-
tween each washing. K-Blue Substrate® (150
pl) was added 1o cach well, and the plates were
mixed by gentle shaking on a microplate shak-
er for 30 minutes. The optical density (OD) of
cach well was read at a wavelength of 650 nm
with an automated microplate reader. Samples
with OD less than cthat of the highest standard
were diluted appropriately with assay buffer
and reassayed. Because ELISA testing docs not
specifically identify albuterol, its metabolites,
or structurally related substances, all ELISA
quantifications were identified as “albuterol
equivalents.”

Statistical Analyses

Estimated concentrations of albuterol cquiv-
alents were calculated for the serum samples
using the serum matrix standard curve, for the
urine samples using the urine matrix standard
curve, and for the nasal swab samples using the
buffer standard curve. The data were plotted as
% maximum activity (OD at 650 nm) versus
time, or as albuterol equivalent concentration
(ng/ml) versus time. Where appropriate, statis-
tical analysis was performed by applying the
central limit thcorem to a sampling distribu-
tion of the sample mean in a r-1est distribution.
with the single assumption that the low sample
number is representative of the population in a
binomia! distribution *

B RESULTS

The ELISA kit used in this study readily de-
tects various $-2 adrenoreceptor agonists and
antagonists with varying sensitivities depend-
ing on the sample matrix and the compound
being tested, as shown in Table 1. In this table.
the 1-50 value (the drug concentration that in-
hibits the ELISA reaction 50%) represents the
relative detection sensitivity for cach individual

300
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TABLE 1. Sensitivities for Various -2 Adrenoreceptor Agonists and Antagonist
(Propranolol) in Different Matrices in the Neogen® Bronchodilator Group
ELISA Test Kit
Sensitivity (I-50% ng/ml in Given Masrix)

EL4t Porcine Canine Equine Egquine Equine
Compound Buffer Urine Urine Urine Plasma Serum
Terbutaline 0.5 0.8 1.0 1.1 0.6 0.9
Clenbuterol 1.2 1.3 14 1.1 2.6 1.2
Salbutamol/Albuterol 1.5 24 22 27 3.0 1.1
Pirbuterol 1.5 5.0 30 7.0 30 4.0
Metaproterenol 27 7.5 6.1 6.5 9.0 5.0
Propranolol 15.0 40.0 20.0 30.0 45.0 80.0
*1-50 = drug concentration that inhibits the ELISA reaction 509,
*EIA = Equine infectious anemia.

compound. The ELISA was highly sensitive for
terbutaline, followed by clenbuterol, albuterol,
and metaproterenol, respectively. The calculat-
ed cross-reactivity of the ELISA with various
bronchodilator agents is shown in Table 2.
Cross-reactivity refers to the ELISA antibody-
* binding of a compound compared with that of
the original compound for which antibody was
developed (in this case, terbualine 100%).
The cross-reactivity of the ELISA used in this
study was as follows: denbuterol 45%. al-
buterol 35%. pirbutcrol 33%. metaproterenol
20%, and propranolol 3.3%. None of the oth-
er compounds listed showed significant cross-
reactivity. The standard curves of the various
bronchodilator agents in ELISA buffer arc pre-
sented in Figure 3. Additionally. ELISA stan-
dard curves for albutcrol in various biological
matrices shown in Figure 4 indicate the most
sensitive assay for albuterol was in equine
serum and assay buffer.

Analysis of serum samples after treatments
revealed relatively litdle inhibition of ELISA re-
sponse. For all time points, the maximum ac-
tivity after treatment averaged less than 25%
inhibition and was thus not considered sub-
siantially different from the baseline value of

the pretreatment sample (Figures § and 6).
Inhibition of ELISA activity for urine sam-
ples following single administrations of al-
buterol is shown in Figure 7. These data indi-
cate that at least 24 hours should be allowed
after intranasal administration of six or fewer
actuations for the urine 10 climinate albuterol.

TABLE 2. Cross-reactivity of Neogen®
Bronchodilator ELISA Group Kits with
Various Agents*

Compound ELISA Cross-reqctivisy (%)'
Terbutaline 100
Clenbuterol 45
Salbutamol/Albutcrol 35

Pirbuterol 33 i
Metaproterenol 20

Propranolol 33
Isoproterencl 0.98

Colterol 0.45 '
Metoprolol 0.10 i
*Cross-reactivity = antibody binding 10 2 compound
other than the original compound for which antibody
was developed. :

5% cross-reactivity « (I-50 (drug concentration that
inhibits the ELISA reaction 50%) of the original ana-
lyte/1-50 of the cross-reacting compound) x 100.
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Figure 3. Standard curves for various B-2 agonist

bronchedilator agents in ELISA buffer.

The apparent peak concentrations of albuterol
equivalents in urine samples were dose-related
(' = 0.999); (Figure 8). The mean peak urinary
concentrations of albuterol equivalents oc-
curred within 2 to 4 hours after administration
and were 1.02 (onc actuation), 4.89 (three ac-
tuations), and 10.15 (six actuations) ng/ml.
The mean peak urinary concentrations of al-
buterol equivalents were 0.8 (one actuation),
2.68 (three actuations), and 6.22 (six actua-

tions) ng/ml at 8 hours after dosing. and the

urine samples did not conwin ELISA de-
tectable levels of albuterol equivalents at 48
hours after administration.

The urinary inhibition of the ELISA tests
following administration of multiple doses of
albuterol for 5 days is presented in Figure 9.
Mean urinary concentrations of albutcrol
equivalents following this multiple-dosing reg-
imen are shown in Figure 10. The mean peak
urinary concentrations of albuterol equivalents
ranged from 15 10 17.5 ng/ml during the 5
days that treatments were given and declined
rapidly after the lasc administration. Concen-

Figure 4. Sundard curves for albuterl in warious bio-
logical matrices using the Neogen® Bronchodilator Croup
ELISA kits. The most sensitive assays for albuteral were
obuainied in equine serim and ELISNA buffer.

trations of albutcrol equivalents were 10,95
ng/ml at 8 hours after the last dose (Figure 10).
During the dosing and for at least 8 hours af-
ter the last dosc, all urine samples gave sirong
positive indications of the presence of al-
buterol. None of the urine samples had de-
tectable concentrations of atbuterol equivalents
at 24 hours after the last dose.

The percent inhibition of the ELISA st in
nasal swab samples following increasing doses
of acrosol albutcrol suifate administered by
Torpex™ is shown in Figure 11. The data sug-
gest that nasal swabs up to at least 6 hours af-
ter treatment can give a positive ELISA re-
sponsc after a single dose of cither three or six
actuations. The apparent concentrations of al-
buterol equivalents in the nasal swab exeracts
following single administrations at one, three, -
or six actuations are shown in Figure 12. Peak
concentrations of albuterol equivalents were
obuained within 1 to 2 hours post-dosing and
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siandard ervor of the means detecred by ELISA in

serum samples from six horses given a single traatment

{one, three, or six actuations per treasment) of “aerosol
albuterol sulfate wsing the Torpex™ couine inhaler de-

vice. The horizowtal line represents 500 inhibition of
the maximum OD.

were 6.76 (one actuation), 34 (three actua-
tions), and 210 (six actuations) ng/ml.

ELISA inhibition produced by nasal swabs
following the multiple-dosing regimen s
shown in Figure 13. These data suggest thae
nasal swabs collected up ta at least 24 hours af-
ter the last dose mav have detecuable levels of
albuterol equivalents by ELISA. The peak con-
centrations of albuterol equivalents in nasal
swab samples taken on Day 5 (day of last tre-
ment) ranged from 11 ag/ml to 90 ng/ml (Fig-
ure 14). The mean estimated concentration of
albuterol equivalents from these nasal swab
samples was 40 ng/ml at Day 5 and 0.13 ng/ml
at 120 hours after the initial dose (24 hours af-
ter the final dose) (Figure 14).

B DISCUSSION

Albuterol is a relatively selective B-2 adren-
ergic receptor agonist. and each actuation of
the Torpex ™ device delivers 120 ug of albuterol

Figure 6. Mean aptical density (OD) of albuserol (+
standard error of the mean) detecred by ELISA from
serum samples of three of six horses treated with acrosol
albuserol sulfase (six actuations 120 pg albuterollac-
tuation| per treatment) using the larpex™ equine in-
baler device four times duily at 6-four intervals for 5
duys. The harizantal line represents SO% inbibition of
the wximum Ol),

sulfate. As a bronchodilator, albuterol has the
potential to alter the athletic performance of
horses,” particulasly if the animal experience
bronchospasm and bronchoconstriction asso-
ciated with reversible airway bronchoconstric-
tion.* * Because albuerol is an ARCH class 3
agent, ity detection in postperformance sam-
ples may lead 10 sanctions against the trainer or
other people connected with the horse.

The major therapeutic advantage of the in-
haler device used 1o deliver acrosol albuterol
sulfate is that the system delivers active com-
pound direcdy and deeply into the lung resuli-
ing in rapid onsct of therapentic action (5w
15 minutes). Administration by this route abo
bypasses the gastrointestinal tract and liver me-
tabolism. cither of which can significamly re-
duce or.alter the bioavailability of an orally ad-
ministered drug.  Administration of acrosol
albuterol sulfate with this inhaler device can
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Figure 7. Mean optical density (OD; of albuserol (=
standard error of the mean) detected by ELISA in
urine samples from six horses given a single trearment

(one [n = 5], shree, or six actuations per treatment) of

acrosol albuterol sulfate using the Torpex * equinc in-
baler device. The horizontal line represents 50% wuhi-
bition of the maximum OD.

significantly reduce the dose required for ther-
apeutic efficacy. These characreristics of the in-
haler device provide high therapeutic efticacy
and a low incidence of side effects.

The goal of this study was to provide guide-
lines for veterinarians and regulators regarding
the period of detection by ELISA for drug and
metabolite residues in biologic fluids of horses
when acrosol albuterol sulfate is given by the
Torpex™ inhaler. Regulatory control of albutcrol
genenally involves ELISA screening of postrace
urine samples, followed by mass spectral contir-
mation of its presence. ELISA tests were per-
formed in this study to detect active drug and
metabolites in serum, urine, and nasal swab sum-
ples following administration of aerosol albutcrol
sulfate by the Torpex™ inhaler.

Application of the ELISA test in this study
showed very little ELISA response in any of the
posttreatment serum samples tested. For all

Figure 8. Mean coucentrations of albuterol equira-
lents (s standard ervor of the mean) detected by ELISA
in urine samples from groups of five or six horses given
4 single treatment (one, three, or six actuations per
treatment) of aerosol albuterol sulfate using the Tor-
pex”" equine inhaler device and correlation of the mean
peak urinary concentrations and doses of acrosol al-
buteral sulfare.

time points, the maximum inhibition of ELISA
activity after treatment was not substantially
different from bascline values. In the absence of
unusual extraction procedures, the ELISA test
used in this study is unlikely to detect albuterol
in serum samples after administration of these
doscs by the equine inhaler device.

Conversely, albuterol equivalents were readi-
ly detected in urine samples following admin-
istration of various recommended doses of
acrosol albuterol suifute. The mean peak uri-
nary concentrations of albuterol equivalents
occurred within 2 to 4 hours after treatment,
and the majority of the urine samples did not
contain ELISA-detectable concentrations of al-
butcrol equivalents at 24 hours after adminis-
tration. To be conservative, however, it would
be prudent to allow at lcast an additional 24 -
hours (total of 48 hours or longer) for albuterol
or its metabolites to clear after single adminis-

304




|G

-
o N

Concentration (ng/mi)

Peak Urinary

O a0

S DU T I

g >

o

s $
2o
-
~

v

024 28 32 36 40 44 4p
ier Dose (hr)

of albuterol egyjy,,.
Bemcan) decected @quus:
W of five o7 5ix horses Given
X, o7 SIX actuations

sulfare using the Tor.
wrrelation of the mean
and doses of aerosol of.

ihibition of ELISA
not substantiaﬂy
8. In the absence of
s, the ELISA test
0 detect albucerol
Ristration of these
tnts were readi-
Mowing admin-
aded doses of
Qn peak uri-
W equivalents
T treatment,
ipies did not
Tations of al-
per adminis-
%L, it would
ditiona] 24

o albuterof

pe adminis-

L. Dirikolu, B. A. Mollert, A. Troppmann, W. E. Woods, C. Bratton, C. P Cashman. D. Schroedter,
B. Mayer, A. F. Lehner. W. Karpiesiuk, C. Hughes, J. Boyles, J. D. Harkins, and T. Tobin

—
2

125 4
£
g 100 | - ﬁ
Q {
3
& {
O
# \ !
25 - 4
Hours After Last Dose
28 MG e 20 v cie g
1 4 H i i a i
0 t 1 L ¥ T i ki R ] k5 T Ll ¥
0 24 38 72 96 120 344 168 192 2°6 240 263 1 :: 342
Time After First Dose (hr)

S0
0 br A 0] 1. L]
. %51 Hours After Last Dose
E -
=
£ 35
L.t
€ 30 <
=
£
& 20-
o
S 154
bl
]
S 10 -
=
< 54
0 -4 @
T YT TTTrTT
0 23 48 77 96 120 144 168 1¢] ‘¢ 240 264 288 312
Time After First Dose (hr),

Figure 9. Mean opiical density (0D of allnaerol (+
standard error of the mean) detected by ELISA i urine
samples from six horses each given four trearmen:ts (six
actuations per treatnent) per diy of aerosol aituterol
sulfate at 6-hour intervals for 5 days wsing the Torpex™
equine inbhaler device. The horizantal line represents
50% inhibition of the mavimum OD.

trations. The maximum recommended dura-
tion of treatment with acrosol albuterol sulfate
is four daily doses (six actuations per dose) for
5 days. Following administration of the maxi-
mum recommended dose in the present study,
the mean peak urinary concentrations of al-
buterol equivalents ranged berween 15 and
17.5 ng/ml. After multiple dosing for 5 days,
the mean urinary concentrations of albutcrol
declined rapidly, and none of the urine samples
had a detectable level of albuterol equivalents
24 hours after the last dose. However. because
the present study involved a small sample of
horses and might not be representative of a
larger population, an additional 48 hours (to-
tal of 72 hours), or longer is recommended for
albuterol or its metabolites to be cleared from
the urine. '
ELISA analysis of nasal swab material re-
vealed that peak concentrations of albuterol

Figure 10. AMcan concentrations of albuterol equiva-
lents (£ standurd error of the mean) detecred by ELISA
0 urine samples from six horses cach given four treas-
wients (six actuations per treatment) per duy of acrosol
albuserol sulfare at 6-hour intervals tor S days wsing
the Torpex™ equine inhaler device.

cquivalents were obtained within 1 to 2 hours
after administration of a single dose {onc,
three, or six actuations per dosc). Although the
data used to determine elimination of acrosol
albuterol sulfatc were based on a single horse
per dose at each evaluation time. it is likely that
nasal swabs collected up to 6 hours or longer
after administration of three or six actuations
per day for one day will still vield a positive
ELISA response. The data also suggest that any
nasal swab collected 24 hours or longer after
the last dose of the multiple treatment regimen
may have detectable levels of albuterol equiva-
lents by ELISA.

B CONCLUSION

There was no evidence of albuterol in the
urine detected by ELISA testing at 24 hours af-
ter administration of a single daily dosc of
acrosol albuterol sulfate by the Torpex™ equine
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Figuce 11. Mean optical density (OD) of albuterol (£
standard error of the mean) detecied by FLISA in
nasal swabs from six horses given ua single treatment
{one, three, or six actuations per treatment) of acrosol
albuterol sulfate using the Torpex ™ equine inbaler de-

vice. The horizontal line represents 50% inhibitian of

the maximum Q.

inhaler at one, three, or six actuations per dose
(120 pg/actuation). However. 48 hours or
longer is reccommended as a conservative peri-
od for albuterol o be eliminawed from the
urine following administration of these single
daily doses before entering a horse into a com-
petition that is regulated by drug testing,
Nasal samples had detectable levels of al-

buterol for 8 hours after administration of

multiple doses of acrosol albuterol sulfare in
the Torpex™ inhaler: it is possible that individ-
ual nasal samples could inhibic the ELISA test
for several days after the final dose.

The results suggest that it is very unlikely
that screening of serum samples by the ELISA
test described will detect albuterol in equine
serum. urine, or nasal swab samples 72 hours
or longer after administration of acrosol al-
buterol sulfate by the Torpex™ inhaler at the
reported doses. In interpreting and applying
these findings, it must be kept in mind that

Figure 12. Mcan concentrations of ullterol equiva-
lents desected by ELISA in nasal swab samples from six
horses each given a single treatment tone. three, or six
actwations per trearment) of acrosol albuterol sulfate
wsing the lorpex™ equine inhaler device.

these results are guidelines only and were de-
veloped in a relatively small sample of horses.
The findings are based on the sensitivity of the
ELISA test used as deseribed, and this test dif-
fers somewhat in sensitivity from the one used
at racetracks. Modification of this test or its
interpretation 1o increase its sensitivity has the
potential 1o increase the probability of detec-
tion of albuterol. Conversely, a jurisdictional
threshold for albuterol. such ay 1 ng/ml,
which is che “decision level™ in California,
would serve 1o decrease the probability of de-
wection. Beyond this, factors specitic o indi-
vidual horses may also influence detection
times. As alwavs, prior 0 administration of
any medication w0 a horse entering an cvent
thac is likely to test for medications or drugs,
it is advisable to consult vour vewerinarian or
other experts concerning any unique regulato-
rv or testing characteristics related 0 the med-
ication, the horse. or the event in question.
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Figure 13. Mean oprical density (OD) of albzazerol (2
standard error of the mean. detected by FLISA in
nasal swab samples from fire of six hories eich given

four treatments (six actuarions per treaiment per day

of acrosol albwterel sulfate it G-howr fmeri s for §
duys using the larpex ~ cquine inhaler device. The hor-
izomal line represents S0 inbibition of i maxi-
misem O,
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