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mmmmmwmw
mzmmmdmwmm spots. For oaxymorphone,
P. vulgata was the only treatment to yield detectable TIC spots under

test parameters.

mm&m,mmummwcqmnty
were campared betwsen control horses and horses pretreated with furo-
semide four hours earlier. Furosemide pretreatment produced a statis-
ﬂmuymmmmmmwmmmm
chramatogram quality.

mmmmmmgmu
a superior érug-glucurcnide hydrolyzing enzyme. They also support
musmmwmmamammm-
race is unlikely to result in significant interference with routine
drug testing procedures.

Furcsemide (Lasix®) is the treatment of chcice for exercise-induced
Pulmonary hemorrhage (EIFH) or epistaxis (Xcbin, 1981). The only prcb-
mmmmnwumtmmkmwm;mm
of certain drugs in urine for a period after its administration.

In 1977, Gabel, Tobin, Ray and Maylin (1977) suggested that this
mxmmwummmmm
semide administration. Recently, Oaﬁamﬂm {1981) confirmed
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this estimate, showing that after 0.4 to 0.5 mg/kg furceemide IV the
dilution effects were over in three hours or less. The present study
was undertaken to extend the scope of this earlier work. Thin layer
chrowatography was chosen as‘the testilg mofiesbecause this is the most
widely used drug scréening method. The druys examined were apamorphine,
butorphanol, hydramorphone, nalbuphine, cxyworphone and pentazocine.

Qurrent screening methodology used by the Kentucky Buine Drug
Detection Laboratory includes hydrolysis of urine samples by S~glucuron-
idase from P. wulgata before analysis by thin layer chromatography. Al-
though previcus work has shown that the P. wulgata is the preferred
source of S-ghifuronidase for cleaving morphine glucuronide (Cambie,
Blake, Nugent, Tobin, 1981), no studies have yet reported the applic-
ability of this procedure to cleave other drug-glucuronide complexes.
Therefore, samples were hydrolyzed by S-glucuronidase from five differ-
ent sources, including P. vulgata, to determine whether the Patella
preparation remained superior in the pressnce of other aglycones.

MATERIALS AND METHODS

Apomorphine was cbtained from Eli Lilly & Oo, Indianapolis, IN;
butorphanol was from Bristol Laboratories, Syracuse, NY; hydromorphone
was from Wyeth Laboratories, Inc, Philadelphia, PA; nalbuphine and oxy-
morphone were from Endo Laboratories, New York, NY; pentazocine was fram
Winthrop laboratories, New York, NY; and furosemide was from National
Laboratories Corp, Somerville, NJ.

Experiment 1: _

» Six mares were dosed intravenously (IV) with one of the follow-

ing preparations: 0.012 my apamorphine per kg, 0.05 mg butorphanol
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(Stadol®) per kg, o.Olnthmmplu\epethg. 0.14 mg nalbuphine

(Nlhaht)perhg. o.OOSngoxyAmm mlmptm@)perhg,amo.zs
Mg pentazocine (Talwin-v®) per kg.

!hlix&ﬂypen-l).bovhulim (Type B-3) and Glucuragee, The

first four were lmwpadensmdat
out and dissolved in distilleq,

-20 wﬂﬂwm\eigled
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Following incubation, 200 1L of the urine-g-glucuronidase mixture
{600 uL for samples containing cxymorphone) was mixed with $00 uL of a
1.5 M carbonate buffer, bringing the pH to 8.9 with the exception of
urine from the horse dosed with apcmorphine. Urine containing apamorphine
was adjusted to p 7. The buffered urine samples were extracted with 4
nl dichloxromethane:isopropanol (9:1). Following separation by centri-
fugation, the solvent was transferred to clean tubes and 1 mL of 0.1
Rﬁzﬂ)‘ma&dmuﬂz. The tubes were mixed gently for 15 min. The
layers were separated by centrifugation and the solvent was discarded.
Two ml. of the carbonate buffer was added to each tube, bringing the pH
to 8.9 except for apamxphine-containing samples. For samples from
horses dosed with apaworphine, only 0.5 nil of the buffer was added to
adjust the pH to 7. Four mL of fresh solvent was added to each tube.
FPollowing extraction and separation by centrifugation, the dichloromethane:
isopropanol was transferred to a clean set of tubes and evaporated to dry-
ness under a stream of nitrogen.

The residue was redissolved in 25 uL of dichloramethane and spotted
an high performance thin layer chramatography plates (Brinkmann Instruments,
Inc, Westbury, NY; E. Merck, mamufacturer) pre-coated with silica gel 60,
using long capillaries drawn from 22.9 cm Pasteur pipettes. The plates
vere developed in ethyl acetate:methanol:glacial acetic ‘acid (80:10:10).
The solvent front was allowed to traverse a distance of 5 am. Following
air drying, the plates were sprayed with modified Folin-Denis reagent.l
1a mixture of 10 g sodium tungstate, 2 g 12-molybdosilicic acid, 5 i con-
centrated phosphoric acid and 50 mL water was refluxed for 2 h. The mix-

ture was diluted to 100 ni with additional water and stored at 0-5 °C
(can be stored at room temperature).

31
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-4 h administered
e lali.ne {contxol) or 0.4 mg furosemide/kq;
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at this time. Each horse was given one of gix drugs in the same dosages
as listed in Bxperiment 1. The timing of this drug administration ranged
from 20 to 45 min before post-time as listed in Table I. Twenty min after
post time, waterbuckets were retinrned to the stalls housing these horses
and they were allowed water ad libitum for the duration of the experiment.
Urine samples were collected by bladder catheterization at 30 min, 1 h and
2 h after the time of the hypothetical race. Smples were stored at -20 °
cmlﬁuywddb;mm The specific gravity of all samples was
determined.
Urine samples were adjusted to pH 5.
was incubated with an equal volume of a 5000 U/mL solution of g-glucuroni-
dase from P. wvulgata for 3 h at 65 °C. ‘The hydrolyzed urine samples were 3
assayed as outlined under Experiment 1. The sawples were assigned a number
with the aid of a random mmber generator. The plates were read and scored
by one of us (JWB) with no knowledge of either the code or the experimen-
tal design. A score of 10 was given for the largest, most distinct spots
for the entire experiment. Failure to detect the presence of a drug was
assigned a zero and other spots were ranked on this 0 to 10 scale.
RESULTS
The ability of f~glucuranidase fram 5 sources to hydrolyze six dif-

ferent drug-glucuronide complexes was checked (Fig 1). For all six drugs,
hydrolysis by the P. vulgata preparation, gave the meximm size spot on

the TIC plate and was assigned a score of 10. With the exception of
aparorphine, use of f-glucuronidase fram the powdered bovine liver resulted
in the lowest score, indicating that for 5 of the drugs in this study, the

Either 80 uL or 500 uL of urine
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EFFECT OF FUROSEMIDE ON TLC SPOT SIZE
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HOURS AFTER THEORETICAL RACE

Fig 4 sixmmmmwviﬁxmim(dnwnbymopmtri-
angles, &) and, On a separate occasion, with 0.4 my furosemide

DISCUSSION

P. vulgata was theuostusefulofﬁ:efiveﬁ-glmnuzidasepmpam-
ﬂmmmw&ﬁqmﬂaglmmﬂdemtesofsix
different drugs, ms.muag.mamusm—
hamdwiﬁ:ﬁudrw-ghmudeauplmcfmphim, butorphanol,
hydromorphone, mm,ammmmsoomorless
&wﬁn.m@ﬂl&g&ﬂﬁm&&&rmofﬂng.wm.
This held for all drugs tested; one drug, cxymorphone, was detected only

' afterhydmlysisottheurinesaplewiﬁxﬂxemtelhmlqataﬁ-glmmi—

daseundu-tstparanehers.
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%aﬁfmofM.&mmltaﬁthtuﬂcmcm
mfw&uymuyeimﬂ:edewﬂmofdngsm
horse urine.

In summry, ﬂm,mmuamtwﬂntg.
mwmnammmmm
-mtor&nmtaw. nuyﬁmuuamturuersbnies
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